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MoHorpa^Hs 4)H3HKa yKHTHin.ua axGopoT TexHOJiorHJi.napH.naH 
4)OHAajiaHHinra MyjDKanjisnraH 6yjin6, yHHHr yKHTHjmmHua HH(j)opMaTHKa sa 
axGopoT TexHOJionnuiapn (J)3hhhhht Ma3MyHHHH Ba nacrypnii BocHTanapHHH 
KynJiam ycjiyOHeTHra acocnanajiH. yajiainrnpHjiHiiiH khhhh Gyjiran 
MaB3yuapHH $H3HKa yKHTHin JKapaeHHAaH ayKparn6 ojihih Ba yjiapHH 
KOMiTbKJTep AacTypjiapH, yjiap.ua apaTHJiran aHHMaiuuiJiap MyxnTHua, 
KOJiasepca TH3HMJiapua apaTHJiran caftTJiap opKann oH-naiiH rapaua KOMntioTep 
BCHTacHua ckh mo6hji TexHOJionmJiapH.ua hhcohhhht 6apMora ynnua yKHTHni 
ynyn 6annnJiaHraH. Vivian rauiKapn 6ynuan yKHTHniHHHr KOHnenipwcH, 
axOopoT TexHOJionuuiapH MyxjJTH.ua $H3HKaHH yKHTHin Macanajiapn KypnS 
HHKHJiraH. LMS, CMS TH3HMJiapHua Maco(|)aBHH yKHTHin Gepujiaun, yjiapna 
yKyB kohtcht epuaMiua yKHTHin FOKnapH SepHJiraH. <DH3HKa yKHTHin 6hji3h 
myFyjmaHyBHH Tajia6ajiapra, 6y HynanHUUia TaxcHJi ojiaerraH GaKanasp Ba 
MarHcrpjiapra xaMua yKHryBHHjiapra KyJiJiauira Tascna 3thjikuh.
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KHPHIU

TaAKWKOTHHHr ,uoji3ap6jiHrH. YaGeKHCTOHH PecnySnHKacHHWHr Tai»jiHM 

TW3HMHnarn hcjioxoth 6hji3H 6HprajiHKua yMyMratjiHM 4>aHJiaPHHH 

ypraHMiiiHMHr Ba yjiapHHHr mbsmyhhhhht MyaMMocn Byxyura Kejiann. By 

MyaMMora (j)H3HKa (JjaHHHHHr, HH^opwaTHKa, HH^JopMaTHKa Ba axSopoT 

TexHononwiapH (paHJiapHHH xaM ykhthjihuih KHpajiH« Yhhht hjimhh Ba 

MeTOflHK acocjia ykhthjihuih Ba xaxon CTaHuapTJiapnra mocjihth xaiwia 

yHJiaHHnira Tyrpn xejiajiH. OH3HKa KypcuHHHr M33MyHHHH, {|jh3hk3 yKHTHin 

CaMapSCHHH y3yJiyKCH3 Ta'bJIHMHHHT Sspna 6oCKHHJI3PHX(3 JKBXOH 6HJIHMJI3PH 

napaJK3CHT3 3PHUJHIH My3MM0CH KyHfl3JI3HF 6yjIH6 TypMOKHa. ByHT3 epaaMTB 

HH(|)0pM3THK3, HHlJjOpMSTHKS B3 ax6opOT TeXHOJIOTHHJiapH (fjaHHHHHT 

H333pHBCH B3 yCJiyGHCTH, yHHHr M33MyHH, yHHHr 33MHHHJiarH JJBCTypHH 

B0CHT3JI3P epnaMra Kejian^fn. IllyHHHr ywyn 6y HyH3JiHninarH hjihh bs hjimhh - I 

MCTOAHK T3AKHK0TJI3P XO3Hp.Ua AOJI3ap6 XHC06jI3HaflH. OH3HKa yKHTHuma 

YKHTHJIHUIH, KHHHH- B3 Ka6yJI KHJIHHHUIH khhhh MaB3yjiap Ba GyJIHMJiap I 

MyaMMOCH Masxcyn. ByHnaft MaB3yjiap sa GyjiHMJiap sxjiht xypc Gyiona 

TaKCHMJianraH sa yjiapHH unnaKTHK cnHpau 6yiiHHa ypraHHmra Tyrpn KenajiH. 

/ 0H3HKHHHT yKHTHJIHIIIH B3 Ka6yjl KHJIHHHIHH KHHHH MaB3yJiapHHHT ypraHKm 

caMapacHHH oninpHin SyryHJian (|)H3HKa xypcHHH yKHTHin caMapacHHH 

oninpajiH. By ca6a6jiH, 6yryn 0H3HKa Kypcn 6ypuia6, yKHTHJinniH Ba Ka6yn 

KHJIHHHHIH KHHHH M3B3yJiapHHHT ypHH B3 axaMHXTHHHHT T3XJTHJIH KHJIHHT3H 

XaMJia yKHTHJIHIIIH Ba Ka6yjl KHJIHHHHIH KHHHH M3B3yJiapHHHT Ma3MyHH B3 

acocjiapH HUiJia6 HHKHJiran xanna 6ynjiaH M3B3yjiap yKHTHJiHinHHHHT hjimhh - 

MeTOflHK acocnapHHH Hnuia6 hhkhui »Ha 6np nojnapS MacanajiapnaH 

XHCo6jiananH. YnapHH yKHTHniHHHr OHJiann maKJiH Ba HHrepner opKanH 

cafirjiap epnaMH^a ckh aHHMaiiHOH jiaBxanap, BHjieoJiap maKjnwa yKHTg^^ 

y3JianiTHpHiiiHH JixiiiHJiaiiiHHHr ycJiyGjiapnjia xncoSjiaHajjH. 5It>hh 4)H3HKaiiHHr 

YKHTHJIHUIH KHHHH 6yjIT3H M3B3yjiapHHH HH^OpMSTHKa B3 ax6opOT 

TexHOJioFHHJiapH (JjaHHHHHr jjacTypHH BocHranapHTa MypoxcaaT 3th6, 

Bocnrajiap xpaTHS, TH3HMJiap.ua OHJiaftH pecypcnap Ba KonreHTJiap Ty3n6, 

aMajira ouinpHni mymkhh. Ym6y UHCcepraiiHOH huihhht xna 6np aicryaji 

TOMommaH 6npn, y yKHTHni jKapaeHHHH axSopor TexHOJionmuap Ba yra 4>aoJi 

ycjryGjiap MyxHTH.ua aMajira oniHpHiiira MyiDKajuianraHUHp. Maaxyp nmua 

YsGckhctoh PecnyGjiHKacHHHHr TatJiHM MaxMyacH.ua 4jh3hk3hh yKHTHin 
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KOHuencmicH wmna6 HHKHJrraH. Mn^opMaTHKa yKHTHin KOHiieimwicH Ba yHHHT 

3aMHHHfla yKHTHJIHUIH KHHHH OyJTTaH MaB3yJiapHH yKHTHin JKapaeHH TaXJIHJl 

3THJiaAM, 4)H3WKaHMHT GyHJJHH MBB3ynapHHH KaHflaH Tap3Aa yKHTHJICa, 

caMapajinpoK 6yjnnu Mesomiapn nnuiaO HHKHJiraH aa KypcanuiraH. 

yanaiiiTHpHJTHniH khhhh OynraH MaB3yjiapHM axpaTHin, yjiapHH rax^nn khjihui 

XaMUa HH(|)OpMaTHKaHHHr nacrypHH BOCHTaJiapHHH, MaCO(j)aBHH TatJIHM 

TH3HMJiapHHH rannaui Ba GnprajiHKHa yKHTuui, HHTerpaJuiamraH rauuHM 

Ha3apHxcH Ba ycnyGneTHHH TaKUHtj) sthui xaM AOU3ap6 xcapaennapAaH 

xjicoGjianajiH. Eyryn (|)H3HKa xypcnjia Gytman MaB3ynapHH raKCHMuam 

ManaapacH aHHKJiaHraH xaM.ua 6y yKHTHJiHinn sa Ka6yn khjihhhuih khhhh 

MaB3yjiapHHHT Ma3MyHHHH KpaTHin yqyu acoc 6yjiAH, yinGy Ma3MyHHH yKHTHin 

HHJinapH, TawiHM GocKHunapn sa TaiiepjioBHH KajpjiapHHHT cneuHtjiHKacH 

GyiiHHa aHHK AH(])4)epeHUHaJinaui aManra ouinpHiiajiH. X,o3Hprn 3aMOHjia 

y36eKHCTOH.ua enuiapHHHr TatJiHMHra 3t>th6op xarra, 6ynra khcks BaKTAa kba 
Kyrapran 6HHOJiapH|o*, yjiapnarH jKHXosnap, 3aMonaBHH KOMiibKrrep 

TexHOJionuuiapHHH hc6ot TapHKacHjia KejiTHpnjica, My6ojiara 6yjiMafiAH. 

“KanpJiap ranepnani mhjuihh nacrypH”, “AxSoporjiani xaKKnarn”, “3XM nap 

ynyH MaiuiyMOTnap SaaacHHHHT xyKyKHH xhmohch xaKHnarn”, “AnoKanap 

xaKHnaru” Konynnap 6nnan YaGeKHCTOH Pecny6nHKacH 2010 HHJiraqa 

ax6opOTnam, Kanra KypninHHHr MHnnHH aacTypnapH npanumH sa ax6opor 

pecypcnapn puBoxuiaHHiriH yqyn mapT - maponrnap TaiMHHnaHAH [ 1 — 4, 12 — 

29]. \UIymxaii 3KBH, MaBXcyn Synran HH^opMaiiHOH MyxHTjja (])aHJiapHH 

yKHTHinra, xyMnajjan, c^H3HKa yKHTHinra xaM XHTHua eHUOinnm MyMKHH. 11 

hhjihk yMyMHH Tai>jiHMra ynmi (j)H3HKa, H(|)opMaTHKa Ba axGopor 

TcxHononwnapH yKHTHniHHHr SHTHua niaxn Ba ycnySnapHHH rana6 sTMOKJia, 

(j)H3HKa yKHTHUI Ma3MyHHHH XCaMHUTJiarH MaBHCyA HH(j)OpManHOH 

TexHOJiorHXJiapHHH »aji6 khjihui opKann Oohhthjihhihhh ^asp y3H TaKa3O 

KHJiMOKna. TawiHMHH Henox khjihihhh yMyMHH rauiHM MaKTa6napH,aa rawiHM 
/ onraH yKyBHHnapra HHXoxTAa H3HHn sa ^yxra 6hjihm 6epHin acocHHH xpaTHiu

MaKcanHjja MaicraGraqa TawiHM, 6oninaHFHH ramiHM aa MaxradnapAa yMyMHH 

axBOJiHH HxuiHnainra KapanumH. By tbuihm OocKHHnapHra Pecny6nHKaMH3Aa 

3i»TH6op xxihh 6ynnniH 6ex<H3 3Mac. TauiHMHHHr OocKHHMa - 6ockhh 

yKHTHnHUIHHHHr MIUIJIHH MOftCJIH TaBJIHMHHHT AHAaKTHK CHHpaJIHHHHT aCOCH, 

MaxTaO Ba axajieMHK nHueiuiapnarH raunuMOT OyjiHiiiHra 3aMHH xparaAH.^y y3 
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HaB6aTHjia TaKJiHMHHHr jumaKTHK cnnpajiHHHHr yaara CH^arnua naMoen 

6yjiajiH4 IllyHH wnoSaiTa ojihih KepaKKH, KOJUiejKJiapHH SmupraH yKyBHHJiap, 

uiyHHHT finnan yKHHUiapHHH jjaaoM 3iTHpMaH, Tyrpn,naH - TyrpH TypjiH 

Myaccajiapna HnuianuiapH MyMKHH. Yjiap SesocHTa HHcJiopMauHOH Myxjrr 

6hji3h aiiOKajia 6yjiHinjiapHra TyrpH KenanH Ba HH^opMaunoji 

TexHOJiorHfljiapHH 6HJiHuuiapH Hcyjxa MyxHM xcapaen SKaHjTHTH naMoen SyjianH. 

Xo3Hpni aaMOHjia (J)H3HKaHH axSopoT TexHOJionuuiapH MyxnTHjja 

yKHTHJIHIHHHHHr JIOJI3ap6jIHFH \3M 3H3 HiyHJia. KOJIJICXC yKyBHHJiapHTa (JiaHHH 

HH(|)0pM3UH0H TeXHOJIOTHJUiap MyXHTHJja ypTaTHJIHUIH KepaK., Illy MyaMMOHH, f 

JTbHH “YMyMHH (])H3HKa” KypCHHH HH(|)OpMaUHOH TeXHOJIOTHHJiap MyXHTHfla 

yKHTHjiHni JKapaeHHHH 6h3 “Atom Ba jwpo 4>w3HKacH” xaMjja ykhthjihuih 

khhhh MaB3ynap MHconHjja Kypn6 uhkhiuhh Taming KHnaMH3. C>H3HKa^aH 

MaKTaSjjaH 6onuia6 aKajjeMHK jihiich Ba Kojuiexcjiapna, kchhh GaKajiaspnaT sa

MarncTparypajia, acnHpanrypa Ba jioKropaHTypajja HHMa yKHTHJinniH KepaK 

AeraH caBOjnra xcasoG eamiira xapaxaT khjiuhk [161,163]. Illy MaKcanra 

spnuiHin ynyn (^H3HKa yKHTHin kohiichchjichhh MpaTHinra ypynjiHK.^ 

MaKiiyMKH yKHTHm scapaeHH y3BHH 6yjiH6, ocon^aH MypaKKaGra acocmia, 

KeTMa - Ker aMajira oniHpnjia^H. TatJiHMHHHr jiHuaKTHK cnHpajiHjja 6np 

6ocKHH4a ynparan MaB3ynapHH hkkhhhh SocKjrraa yKHTHJinniHHH aHHKna6, 

yjiapHH yKHTHin, MatJiyMOT Ba axGopor Gepnni xaM^a yajianrrHpHin 

AapajKanapH XHJiMa - xhjuihthhh aHHKJiajiHK. IllyHH TaiKHiuiam KepaKKH,

MypaKKa6jiMK napa^acH acra - acra Typjm xhji MareMarHK sjieMeHTJiapHH* 

AH4)4)epeHiiHajuiam, HHTerpajuiam, sxthmoji TymynnajiapH 6HJiaH TyjuHpH6 

6opn6, Ma3MyHHH epnrca, hkkhhhh tomohh3h MypaiocaG MareManiK 

annapaTjjaH xaM (JioHjiajiaHHJiauH. MaBsynapHH AHuaKTHK cnHpajina 6np 

neqa oop ynpain, MaB3yjiapjiarH Ma3MyHHH shth OHJiMJiap, MypaKKaojiHK 

OJieMCHTJiapHHH KHpHTHm opKann MycraxKaMJiam K36h xoJiaT aManra 

omHpHJiHniH HHo6arra ojiHHraH. MawiyMKH, MakraGHH 6HTHpraH xap 6np

Tajia6a xaM yKHiiiHH nasoM aTTHpaBepManjiH. Y ykhiiihh TyrarraHjjaH cyHr, 

nappoB hui 6ouuiaiiiH MyMKHH. Hxuih huihh 6yjiHHiH ynyn, y ajiGarra^GnjiMJiH 

6yjiHniH KepaK. IlIynnaH 3KaH, yjiapHH naBp TanaGn CTannapTjiap acocnjia 

yKHTHiiiHH TaniKHji khjihui aapyp. EaKajiaBp 6yJin6 yKHran rajiaGanap xaM 

AOHMO yKHIUHH A3B0M STTHpHUI HMKOHHJJTHT3 3ra 3M3CJiap, HyHKH 6y TypJIH 

XHJI HKTHCOAHH UiapT — UiapOHTJiap GlUiaH 60FJIHK. EaKJiaspHaTHH GHTHpraH 
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ranaGajiap GoinKapysaa HnuiauiMaHAH. MarncTparypanH Surnpran rana6anap 

3ca GoinKapyajia HUDiamjiapw aHHK. Typnn coxanapna Hnjjianuiapra Tyrpn 

KenajjH, MacanaH, 3tom aneKTpocraHijHJUiapHAa, Coscom, Unitel, Internet anoKa 

TaiHKHJioTJiapima, reneBHjieHHxna Ba xoKaaonap. Illy ca6a6nH, “yMyMHH 

<j)H3HKa” KypcHHH Ba yHHHr 6apna GynHMnapHHH, Konasepca, ax6opoT 

TexHOJionwuiapHHH nyxra sa h3»ihji araiuiamnapH 3apyp. Illy mapT - 

mapoHTJiapHH HHo6arra onraH xojma “YMyMHH <|)H3HKa” KypcHHH Ba yHHHr 

6onixa 6yjiHMiiapHHH nyxyp Ba h3mhji yxHTHJiHniH 3apypjiHTH kcjih6 HHKajjH. 

YsGeKHCTOH PecnyGjiHKacmia 4)H3HKa yKHTHin KOHuenciwcH xparnjiHm 3apyp 

6yJin6 kojiah. [160 - 163]. KonijerniHx - jioTHHna^aH TapxHMacn, Tymynnm, 

6hjihib, HaaapHH MaiHocnra sra. JTbhh 4>H3HKa KypcHHH hxiiih y3JiauiTHpHui 

yqyn KaiicH MarepHajinapHH HH^opMannoH TexHononucnap MyxHTHjja Gepnni 

sa 6y opKann 4>H3Hxa Kypcnnw Gohhthhi, KepaK 6ynca Ma3MyHHHHr t3pkh6hhh 

yjJiamTHpHm 3apypjiHTHHH HHobaira OJiraH HaaapmiHH Hinna6 HHKHnira 

MyBO(|)HK 6yJUiHK. d>H3HKajiaH MaBiKyn jiapcjiHKJiap, Mai>py3a ManuiapH, 

<J)H3HKaj(aH npaKTHKyM, jiaGopaTopnn miinapH, KynnaHManapHHH TaxjiHJi khjih6 

HHKHJIAH. Ba yjiapHHHr xap TOMOHJiaMa ypraHHm HairoKacnjia, kswch 

xcapaeHJiapHH^ MaB3yjiapHH HHtjjopMaiiHOH MyxHT.ua yKHTHni Ba Masxyn 

HH(f)opMaiiHOH TexHOJionuuiap Ghjibh, KOMnbKrrep nacrypjiapH BOCHTajiapn 

SHJiaH SOHHTHIH MyMKHHJJHTHHH aHHiqiaHnH. X°3Wpna 5K3MHKT HHtjjOpMaiJHOH 

TexHOJionuuiap MyxHTH^a )KOHJiainraH. Typjm xhji .aacrypnap aacracH Masxcyn, 

aacrypnap Ty3HJiHni axTHexcn KaM. MaBJKyji nacrypnapHH tbijihm ncapaeHHra 

MocnanmipHin Ba HH^opMauHOH TexHononwnapnaH ^onjjajiaHnni KepaK. 

“KanpnapHH raiiepnani mhjuihh nacrypn” sa ‘^H(|)OpMaTH3auHjuiainTHpnui 

xaKHAa”™ YsGeKHcroH PecnyOnHKacHHHHT KOHynnapHHH aMajira oinupnin 

MaKcajwa HH<J)opMaiiHOH rexHononuuiap MyxHTHjia 4)H3HKa yKHTnniHHHr 

HaaapHxcH sa ycjiyOneTHHH HiunaS HnKHinra MyBac^aK 6ynAHK/HH(|)opMaTHKa 

sneMeHrnapwwaH, yHHHr Ma3Mynn Ba nacrypHH BocnranapH epnaMHjia 4>H3HKa 

yKHTnni HaaapnxcH Ba ycjiy6neTHHH 6ohhthiii xaM.ua HH(|)opMaTHKaHH KyJinani 

jKapaennapHHH raxnn KHnnui Ba HMKOHHjrrnapHHH ohh6 6epnni MacananapHHH 

xan 3tahk.

ByrynTH Kynna rno6an rapMOK Ba HH<|)opMauHOH rexHononuuiap opKann 

axOopoTHHHT okhmh xcajjajuianiMOKlia. EnuiapHMH3HH am»aHaBHH 5^KHTHm 

opKanH, cxonacTHK Masaynap epnaMHjia (Jjanra kh3hkthph6 6ynMaH/IH sa 
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MyxHT.ua
xaM.ua


AapcHHnr MaKcajjnra apnuiHin khhhh. Illy caGaGnn, xo3nprn BaKTAa 

TexHOJiorw»jiauiTnpnui jjaBpHHWHr sht AOJBapG »apaenjiapH GyjiraHH, 

xcaMWMTHH khshkhuihhh sa 3Krn6opHHH y3Hra xcajiG KHJiranw ynyn, $aHjiapHH 

HH^JopMaiinoH TexHOJiorHHiiap MyxHiHua yKHTHin, xcyMJiajxaH, $H3HKa 4>aHHHH 

XaM, TaKJiMMHHnr sht aapypwii xcnxaTjiapM^aH GnpHAHp. MarepnajiRH hxuih 

yananrrnpHin yqyn xaM HHcjiapMaijHOH MyxHTAa yKHTHin xynan. Illy ca6a6nH, 

6h3 hhth HoaHtaHaBHH ycyjuiapziaH, KOJiaBepca “New — how in education” 

sjieMeHTJiapAan (|)OHAaJiaHHiiiHMH3 KepaK. Ohshkshh Ma3Mym<HH 

wnpapManwoH TexHOJioriwuiap Ba Hoam»aHaBwn (HHTepaKTHB - yra (|)aoji ckh 

GHprajiHKqa ojihG GopHjiauHran) ycjiyGjiapaa yKHTHin jioshm. Pean xojiAa 

GyHAaii Myxnr Masacyji. BH3Aan oca 6y MyxHTHH c|)H3HKa yKHTHinra Mocjiani, 

TypjiH xhji sjieicrpoH napciiHKJiap xpainni, jiacrypnapHH $H3HKa yKHTHmAa 

Kyjuiani Ba yjiapHH MOCJianiTHpHin TanaG 3THjia^H. By oca y3 HaB6aTH.ua 

MacocJiajiaH Typn6 yKWirnn, HHTepHer, 3aMonaBHH HH^apMannoH 

TexHOJiorHKJiapcH3 GyjiMaftAH, yjiapcH3 Ba 3aMonaBHH ycjiyGnap, HH^opMaunon 

TexHOJionuuiapcH3 Ba 33MOHaBHH ycnyGnap, HHHOBanHJUiapcH3 sea y3 

HasGa-rnna lOKopn MajiaKajm Kanpjiapnn TacaBByp khjihhi khhhh. 2000 ihui 16 

0KTx6pnarn YaGeKHCTOH PecnyGjiHKacH Baanpjiap MaxKaMacn TOMOHHuaH 

TacAHKnanraH y3yjiyxcH3 TawiHM cTaimapTH y3 Hnnra (|)H3HKa (JjaHHHH yKHTHin 

Ma3MyHHHH Ba hhth HH(|)apMOLiHOH TexHonorHaJiapHH Ghjihiiihh, Kypra3MajiH 

TatjiHM 6epHmHH HHoGaira onraH sah. 2018-2019, inuuiapAa 

MaMJiaKaTHMH3flarH yarapHiiuiap axGopOT TexHononiHJiapnra sa (JiaHJiapHH 

yKHTHinra xunna eHAoninniHn Tajia6 stah. 5Jhth 6apno snuiraH Gomajiap sa 

pHBOXJiaHaeTraH MaKraGrana TauiHM yHHHT 3aMHHHAa axGopOT 

TexHononuuiapH MyxwrHAa MaicraGra TaHeprapjiHK HmnapHHH 3XM 

AacTypjiapn Ba on-naiiH pecypcnap epnaMHAa aMajira omnpHin 

MyMKHH^JIHTHHH, GaJIKH HH^OpMaTHKaHH 2-CHH^AaH MaKTaGra KHpHTHJIHniH 

3aMOH TajiaGnra MOCAnp Aeran foh \aM naiiAO 6yjiHmH GeKopAaH 3Mac. 

UHijiopManHOH MyxHTAa yKHTHinra apHnnmi ynyn Gnp Hena MyaMMOJiapra Ayn 

KeJiaMH3. BHpHHHHCH, 4)H3HKaHH HH^OpMaUHOH TeXHOJIOTHJUiap MyXHTHAa 

yKminiiHH TaniKHJi KHJiHin. MaBJKyA Gyjiran HTML Front page 2002, Internet, 
3 d max^iHH Macromedia Flash AacrypHH BOcrrrajiapHHH yjiapHHHT xhth 

aBJioAJiapH GyjiMHin WordPress, LMS Maco^aBHii TexHOJionwjiapHHH $H3HKa 

yKHTHUiAa Kyjuiani, yjiapHH MOCJianiTHpHG rypjin xhji AapcjmKJiap, 
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HaB6aTH.ua


KOHTeHTJiap, xypcjiap apaTHin jiojraapG MacananapAan xHcoSnanaAH^ 

Hkkhhhhch, TatJinMHHHr cTaHflapTW CH^aniAa amuqiaHraH, 3aMonaBHH 

ycjry6nH Aapaxcara 3ra 6yjiran, xajipjiapHH rapaHnuuiaiHTHpraH TaweprapnHrn. 

rapaHiWLnaniTHpHJiraHJiHKHH TexHOJiorjurnainTHpuui SepaAH. YKHTHinaa xaM 

TexHOJionuuiainTwpHiii aapyp. By jiasp rana6H Ba arapAa 6h3 Y36ckhctoh 

niapoHTHAa 6ynra spHniMacaK, Myraxacncnap cH^awa xcaxon craHAapTHAan 

opKara kojihdihmh3 Myxappap. TaBJIHM xcapaeHHHH TexHOJionwjiainTwpmiiHn 

nejiarorHK rexHononwnap CHtjjaTH^a ojihh3Ah. Obahh aKaACMHK jihiich sa 

Koniiexcjiapra pecny6nHKaMH3Aa Karra bbthGop SepHJiAH, jickhh jjasp inyHH 

TaKO3O 3TJXHKH, 6H3ra 3HJJH 1 1 HHJUIHK TaBJIHM 3apyp. 1 1 HHJUIHK TaBJIHM yqyH 

sea MaicraS AacrypnapHHH MocjiaiirrnpHUi jioshm GynaAH. Y3yjiyKCH3 

raBJiHMHHHT 6ocKHHAapnra oha TypjiH (Jjannapra MancyG, ycjiySnn 

KyjuiaHMajiap, KHro6jiap sa AapcjiHKnap nimiaG HHKHJiraH Ba x<opHH anuiraH. 

3KyMJiajiaH, (|)H3HKa cjjaHHra oha xaM. BH3ra loxopHAa KynraH MyaMMOHH xan 

KHjihhi ynyn sea (J)H3HKa (JjaHHHH yKHTHin Ma3MynnHH MaKra6AaH to 

MarHCTpaTyparana toxahji iquihG, Gapna eawiraH Ba non anuiran AapcjiHK Ba 

KyJuiaHMaJiapHH, KHTo6napHH Kypn6 HHKHinra ryrpn KenaAH. By xcapaeHHH 

HH^opMaTHKa 4)3hh ynyH xaM aMajira onjHpnmra ryrpH KejiaAH. T atJiHM 

xcapacHHHH 3apypHH xcoiuiapHHH KOMni>K)TepJiaiiiTHpnm sa 

TexHononwjianiTHpHui opKajiH aneKTpoH AapcjiHKJiap apaTHin, e3HnraH 

KHToSiiapra 6ai»3H MaB3yjiapHH khphthid opKann TyJiARpwm Ba KepaK 6ynca, 

Kanra e3Hin Ka6n xcapaeHJiapHH aMajira ouinpum opKajin MyaMMOHHHT pean 

enHMHHH TOiTHmra xapaKaT khjiahk. XaMMara MaBJiyMKH, 4)aHJiap 6yHHna 

ajieicrpoH AapcjiHKJiap xparHni 3ht aaMonasHH aa AOJi3ap6 MacajianapAHp. 

)KyMAaAaH, $)H3nKa Kypcnra oha AapcjiHK xpanrai xaM 6eBOCirra aapypnii 

xcapaen XHCoGnanaAH. TaxnHA Ba MaaxcyA AapcAHKJiapHH Kypn6 hmkhih 

xapaemiAa “YMyMHH (})H3HKa’’ KypcHHHHr 6ai>3H y3AaniTHpHinH khhhh GyjiraH 

MaB3ynapHH yKHTHiiiHH KaMpaG oATan sa aroM xaMAa MOAAaHHHr rapKH6H 

xaKHAa ryjia MawryMOT 6epyBHH sjieKrpon AapcAHKnap Ba BHpTyan 

AaSopaTopHA creHjuiapH SnnaH TyJiAHpHin MaKcaAra MyBO^HKAHTHHH 

aHHiqiaAHK Ba aManra oiuhpahk. d>H3HKa yKHnniiAa in ox 6yAraH naGoparopiui 

“ojihh »caHo6” AapHH BHpTyan AaSopaTopim ctcha mamiHAa xaM 6HpHHHwiap 

KaTopHAa aMajira oniHpHJiraH HumapAaHAHp. TaKJiHMHH TexHOAOBWAamTHpHin 

6habh AacrypjianiTHpHinHH neira cypn6 kj^hhhi xaM mxihh 3Mac. 3aMOHaBHH 
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/jacTypuanmipnni Ba GepHJiraH GaaacHHH TabJiHMra xaM KHpnG KejnmiH xeu 

KHMra cup 3Mac 3Kan, niy GoncjiaH, raxjiHMHH jjacTypjianiTHpHiii MyaMMOCH 

XaM oji^HHrHflaH xaM AoinapGpoK 6yjnd6 kojiah, AacrypjiauiTHpwnmaH MaKcaa 

TatJIHMHH RXUIHJiain, KOMnbKJTCp BOCHTaCHfla (J)H3HK JKapaeHJiapHM KypCaTHHI 

Ba MaB3ynapHH ypraTHni Gyjica, hkkkhhhh TOMOH^aH, jjacrypjiamTHpwni 

caBojixoHjiHrwHH oniHpHni. YHHHHHAaH, xxniH AacTypjioBHHnapHH 

iiiaKJiJiaHTHpnmra spniiinmuHp. Ojihh yxyB iopTJiapH.ua xap 6np rypyxaa Gnira 

hxihh jiacTypHW TajiaGa ernnnupHG hhkhuih 6H3ra MawryM. Illy ca6a6flaH, 

TexHOJiorHJuianrrnpHiiiHHHr y3HHH, AacrypJiaiiiTHpHiiiHH qerra cypnG xynnG, 

aMajira oniHpnuiHH TyrpH jje6 yiinaHMH3. Ey xcapaeHHH napaiuieji paBwni^a 

aMajira oinupHJinuiH jio3hm. Enpn hkkhhhhchhh TyjiAwpyBHHCH GyjiHUiH 3apyp, 

uyuKH 6h3 Pecny6juiKaMH3jia xaM HatjjaxaT xaiiep jjacrypJiapHH rabJiHMra 

MocnainrupHiii xcapaeHHHH, 6ajiKH AacrypjiaiirrnpHniHH xaM KepaKJiH 

CTamiapTfla GyjiHinnra awaji khjihuihmhs 3apyp. Ey aca axinn KaapjiapHH 

inaKJiJiaHTHpwnira TaxHaaH. YxyB jxapaeHH^a KonsioTepjiH nejiarorwK 

BOCHTajiap MajKMyacHHH (KOMruieKCHHn) xyjuiauiHMHr hjkoGhh caMapa GepHiim 

nry6xacH3 xaKHKaTAwp. By coxaHH jKa^ajuianiHTHpniHH sea KapajiaerraH xypc 

Gyiinna HH^opMaunoH BoewTajiapHHHr Gup Typw xnco6naHraH KOMin>K)Tepjiap 

epjxaMHua aMajira onnipHJiHinH MyMKHH.

X,03HprH KOMnbioTepjTaiirrwpwni 3aM0HH^a Gapna ojihh yxyB lopTnapw 

3aM0HaBnfi axGopoT TexHOJionwjiapn GyiiMMin: cxaHep TexHononuuiapH, 

HHTepHer Gmian HHcrpyMeHiaji Bocnrajiap Ghjibh erapjiHHa TabMHiuiaHraH. 

Oawiapra ypraTyBHH> HaMOWHnum, amiMaiiHOH ajiexrpOH aapcjiwuiapw, 

BHpTyan JiaGoparopHx creHjuiapHHH Ty3Hm sa yxys xcapaenura xyjrnaui 

opxaJin-y3JiainTHpHJiHniH khhhh Gynran MasayjiapHH caMapannpoK yKHTHinra 

3bmhh nparajiH, jiapc caMapacHHH oninpajiH. By aca y3 HaB6aTH.ua HoaHbanaBHH 

HHTepaKTHB ycjiyGfla jjapc yryBHH ajieKipoH jjapcjiHKJiapHH sa Bnpryaji 

jiaGoparopHH crenjuiapHRH, HHTepaKTHB jxapcnapHHHT cueHapHHnapHHH xaMjja 

rroHHxaJiapHHH MparyBHH ne_aaronc Bocnrajiap komiuickchkh Ba cncreMara 

KHpnin thjih cojua GyJiran jiacTypjiapHH mujiaG HHKHni aapypHKTHHH 

(aXTHejKHHH) K)3ara xejiTHpa^H. TaiJiHM jKapaeHHra axGopoTiiap 

TexHOJionuuiapHHH KHpnnnimaH HKKHTa MaKcau MaBacyn. Bhphhhhch, (Jian Ba 

TexHHKa TapaKKHeTH mapoHTHjia »aMH«THHHr xap 6np (JiyKapocH KOMirbKrrep 

sa axGopor TexHOJiorruuiapH Ghjibh MynoKOT khjihui KyHHKMajiapnra ara 
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iopTJiapH.ua
HaB6aTH.ua


6yJIHniHHM TaK330 3T3AH. KKKHHMM M3KC3A, HH^OpMaiXHOH BOCHTaJiapHHHT 6np 

TypH \Hco6jianraH KOMimioTepnap epaaMnjja Tai»JiHM jKapaeHnnn 

KOMnLKDTepjianrnjpniiiHH Ky3Aa TyrwjiraH. TatJinMHH KOMirtioTepnamTnpnni 

aca yKyB JKapaeHHAa SKKa TapTn6.ua unuianiHH TaBMHHJiaiuiH. Xo3wprn Kymia 

TawiHM MajKMyacHjia “HH^opMannca Ba ax6opoTjiap TexHononnicH” (jjamnin 

xopHH snniiAaH Kysnanran MaKca^JiapHHHHT (j)aKaT 6hphhhhch aManra 

oniHpKJiMOKUa xojioc. Hkkhhhh MaKcaA aca xyn KwppanH MyaMMo cn^amAa ya 

eHHMHHH KyTMOKna. neAarorHK Ma)KMyaHn npaTHinjiarn cycTKainjiHKHHHr 

6h3hhht Ha3apHMH3fla 6np nena ca6a6napH MaBJxyA- EymiaH MaxMyaHH 

HpaTHnma nonHxaAOBHHAaH (sparysHHAaH) 6np Karop xncAarnap co\n6n 

6yJiniHHH Tajia6 Kwna^H. SnpnHHHAaH, KonbKyrep opKann yKHTHjmmH MyKMHH 

Ba ajibarra JIO3HM yKyB MarepnaAnapHHH neAarorHK Tana6napra acocaH TaHnaii 

6hjihiu. HKKHRTHjiaH, Ma3Kyp Marepnannap 3aMHHHjja Aapc TyayMH (cueHapwn) 

jipara 6njinni. ymfflHHjiaH, my flapc TyanMHra moc KonbiOTep ne,narorHK 

nporpaMMajlap BocHracHHH npara ojihiii xa6H HMKOHHSTjiap MaBHcyjuinrHHH 

TBKO3O KHJiaflH. TypTHHHHjiaH, MaBtfcyji nejiarorHK AacrypHH HHCTpyMeHTan 

AacrypjiapAa Hninaimni 6hjihiu, y3 (|)aHHHH Moxjip coxji6h Shjihiu Ka6n 

rana6jiapra MyraxacHCJiapra icKJiaMOKAa. neAarorHK Aacrypjiap nparnmAarH 

KaMHMJiHKnapHHHr 6np Hena ca6a6n 6op. Ehphhhh ca6a6-(|)aH yKHTyBHn — 

MyraxacHCH HH^opMannca ycjiy6jiapH x.aMAa KOMnbioTep HMKOHHxrnapHAaH, 

ax6opOT TexHOJionuuiapHAaH Ba AacrypHH BocnranapAaH 4)0HAajiaHHmHH 

erapnH 6miMacjiHrH. Hkkhhah ca6a6 - “HH(|)opMaTHKa Ba AT” 

MyraxacHcnapHHHHT Aacryp ryawmra MyjDKajijiaHraH (JjaHnapHHHT ry6 

mokhathhh Ba 6nHo6apHH KyinuiraH MacajiaHHHr ajiropHTMHHH ryrpn 

racaBByp KHJiHHMaraHHAaAHp. YnHHHHAaH, KOMimioTepAap ynyn neAarorHK 

Aacrypnap ryanmAa $aH, HH^opMannca co\ajiapHHn hxiuh 6njiHm, cH^arnH 

Aacrypnap sparniiiAa anna opKaAaMH3. SyHHHT ynyn yKnryBHH neAaroraxa Ba 

nCHXOAOTHHHHHT aCOCHH K0HA3CH Ba KOAaTJiapHra 3M3JI KWAHUIH AO3HM. 

SyHAaH XOA3T B3 6njiM.napra sra 6yjiraH KOJiAarnna KOMnbKyrepnap ynyn 

spaTHJiraH neAarorHK Aacrypnap rawiHM acapaeHHHHHr caMapaAopnnrHHH 

raiMHHnamra epAaM 6epyBHH Bocura 6yna OJiAaAW. OH3HKa yKHrnui 

jKapaeHHAa yKHTHnnniH sa Ka6yn khjihhhuih khhhh M3B3ynap xaMAa (|)H3HKa 

6yjiHMnapH MaB>xyA 6yjiH6, ynap 6yryn Kypc Synmia raKCHMAarmaHAHp. 

YAapHH KeTMa-xerjiHK acocHAa AHAaKTHK cnwpani. Gyrnwa yKHTHin ryrpn
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TapTn6.ua


Kenajm. Eyimafi MaB3yjiapHHHr yKHTHJIHUIHHH axiunnam Ba 

TaKOMHJinauiTHpHiii, ym6y MarepHajiHH TaHJia6 ojihG, yHH 

KOMntioTepjiauiTwpwm Ba axGopoT TexHOJionuuiapH Ba ne^aroruK uacrypHH 

Bocurajiap MajKMyacw MyxHTnaa yKHTHiu, yanaiimipwni caMapacHHH 

Kyrapwmra 3aMHH GyjianH, (Jjh3HK3 KypcHHH yajiainrnpwni caMapacHHH 

omnpaAH.

. Tadtgt^om o6-beKmu. Y3JiyKCH3 tskuhm Ma^KMyacH^a (|)H3HKa xypcn 

\aM#a yKHTHJIHIUH sa Ka6yji khjihhhiuh khhhh MaB3yuap. YjiapHH 

yKHTHJIHUIHHH ocoHJiauiTHpyBHH uacrypHH Bocurajiap sa ynap epnaMima oh- 

JiaiiH Tap3.ua Huuianrra MyiDKanuaHTaH KOMntioTep BOCHTacHjjarn spaTHJiraH 

TauiHM pecypcuapH.

Tadquwm npcdMemu - (|)H3HKaHH y3JiyKCH3 yKHTHin MajKMyacnua 

yKHTHJIHIUH Ba KaSyji khjihhhiuh khhhh MaBayjiapHHHr Ma3MyHH, Gy M33MyHHH 

yKHTHJIHUIHHHHr HJIMHH-MCTO/IHK aCOCJiapH. 5h>HH «YMyMHH (|)H3HKa» 

KypcHHHHr «AtOM Ba KUpO $)H3HKaCH» GyJIHMH MHCOJIHJJ3 «YMyMHH $H3HKa» 

KypCHHHHT HH(|)OpMaiIHOH TeXHOJIOTHJIJiap MyXHTHJja y3JiaUITHpHJlHUIH KHHHH 

GyjiraH MaB3yjiapHH yKHTHiu »apaeHH XHCoGjianajiH. EymiHr Shjibh 

SHprajiHKna yKHTHin yqyH Ky^aHHJiaH uacrypHH BOCHrauap, axGopor 

TexHOJionuuiap Ba yjiapHHHT HurrnpoKHAa y3JianrnipHiuHH JixinHJiinra 

jipTHJiran pecypcuapHH nuuiaS hhkhui xcapeHH xjicoGjiauaAH. SyHHHT yqyn aca 

HHiJjopMaTHKa Ba axbopoT TexHOJionuuiapH, HH^opMamKa, axGopor 

TexHOJionwiapn (JjaHJiapHHHHT Haaapmicn Ba MeronHKacH aueMeHTJiapHTa 

\aMfla $)H3HKa yKHTHin HaaapuscH Ba MerojjHKacH ajieMeHTjiapHra acocjiaHHni 

XHCoGjiana^H.

Tad^u^oniHum MOKfiadu. TaBJiHMHHHr y3JiyKCH3 MaaKMyacnjia $)H3HKa 

yKHTHIU KOHIienilHJICHHH JIpaTHUI, yKHTHJIHIUH Ba KaGyjI KHJIHHHIUH KHHHH 

MaBayjiapHHHr yKHTHiu caMapacHHH ouiupHiu yuyn, yjiapHHHT ypHH Ba 

aXHMHJITHHH aHHKJiaUI, MB3MyHHH HUIJiaS HHKHIU, HJIMUH-HejiaTOTHK 

acocjiapHHH TajiKHK khjihui.

TadtgiK,om zunomesacu. OH3HKa KypcHHHHr yKHTHJiHum khhhh 

MaB3ynapHH TaHJiam opKann ax6opoT TexHOJiorwuiapH MyxHTHna sa 

HHTepaKTHB ycjiyGjiap 6njiaH yKHTHiu MaawyHHHH sa ycnyGneTHKH Hnuia6 

hhkhjihiuh 4)H3HKa yKHTHuma caMapajiH HanoKa 6epauH. Ykhthjihuih Ba Kabyji 
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Tap3.ua


Khjihhhiuh khhhh MaB3yjiapHHHr yKHTHin caMapacn KyrapnuHuiH 4>H3HKa 

yKHTHin cawapacHHH onmpajm arapna:

- (j)H3HKa yKHTHin KOHenuwjicH jrpaTHiiw6, (j)H3HKa Kypcnjia yKHTHJiwniH aa 

Ka6yn KHJ1HHHBIH KHHHH M3B3yJiapHHHT ypHH B3 aX8MH5ITHHH TymyHTHpHIH 

aManra onnipHJica;

- yKHTHJTHniH Ba Ka6yji khjihhhiuh khhhh MasayjiapHHHr hhjih, TabJiHM 

6ockhhh, hfyraxaccHCJiHTH HHoGaira ojiHHraH Konna Ma3MyHH HinnaS HHKHJica;

- yKHTHJiwiiH sa Ka6yn kwjthhhiiih khhhh MaB3yjiapHHHr 3aMOHaBHH 

HJIMHH-MeTOAHK aCOCJiapH HUDiaS HHKHJICa;

- yKHTHJiHinfla Hoam>aHaBHH nape GepniiiHHHr niami Ba ycjiy6jiapn Tyrpn 

GoFJianraH Gyjica;

- HH^opMaijHOH MyxHT Tyrpn Ba ycTajirac 6nJiaH TaKOMHJUianrrHpHJica Ba 

JKOpHH 3THJICa;

- HHTepHer Ba Maco4)aBHH TawniM KynnaHiuica.

Tad^uK,om ea3U(pajiapu Kyuudazuua:

- yKHTHJIHIHH Ba Ka6yjl KHJIHHHniH KHHHH M3B3yjiapHH (|)H3HKa KypcH 

MaTepnaunnaH axpaTHni Me3OHJiapnHH sa TaMOHHJUiapHH HiiiJia6 hhkhid Ba 

yjiap acocHjia 6ynnaH MaB3yjiapHH TanjiaS ojihiii;

- caMapajm yKHTHin MaKca^nna MaB3yjiapHHHT MaKra6na, aKaueMHK 

jihuch KOKOJiJieucnapna, GaKaJiaspnaT Ba MarncTparypa, ynnaH kchhhth 

6ocKHHjiapnnarH yKHTHimniH Ba Ka6yn khjihhhwh khhhh MasaynapHH $H3HKa 

Kypcnna jKOHJiaiiiyBHim Ba GHJinMJiap 6epHniHHHr MypaKKa6jmK napaacajiapHHH 

TaxjiHji khjihib sa yimarH yKHTWiHiim khhhh MaB3yjiapHHHr ypHHHH aHHKJiani;

-0H3HK3HH KaHJIBH yKHTHJIHIMH KepaK B3 yKHTHJIHUIHHHHT X.O3HpFH 

3aM0H KOJiaTHHH TaxJiHJi khjihiii: MaBHcyn napcjiHKJiapHH, Matpysa 

MaTHJiapHHHHT T3LJIHM 60CKHHJiapH 6yHHH3 T3XJIHJIH;

-Ta-bJIHMHHHr y3JiyKCH3 Ba y3BHHJIHK TaMOHHJUiapH aCOCHna (JjH3HKa 

yKHTHin KOHiiemiwacHHH xpamm;

-Kap 6np 3Tan GyitHHa 6njiHMjiap crannapTH: MaKTa6, aKaueMHK jihuch, 

6aKanaBpHaT Ba MarHCTpaTypa, acnnpaHTypa Ba noKropanrypa ynyn Hnuia6 

hhkhih;

-yKHTHjmnm Ba KaGyji KHjmHHinH khhhh MaB3ynapHHHT M33MyHHHH 

Bpanmi Ba ynn MaicraG, aKaueMHK jihiich, SaKajiaspnaT, MarncrpaTypa

14



kbGh Tai>JiMM GocKWHJiapura khphthui, yjiapnn yKHTHin maioi sa 

ycjiy6jiapnHH nmna6 hhkhui;

- (|)W3HKajjarw yKWTHJiwiiiH aa KaSyji khjihhhuih khhhh M3B3yjiapHH 

MycTaxKaMJiani MaKcajuua jiaSopaTOpus napcJiapHHHHT BHpTyan Jia6opaTopHM 

ctcha uiaKJTHHHH npaTHiu Ba KyJiuainHH aManra omupum;

- (|)H3HKanarH yKHTHjinuiH Ba Ka6yji khjihhhuih khhhh MaB3yjiapra 

upaTHJiraH Smart 3JieKTpon napcjinrn xaMjia JiaboparopHn HinjiapHHH Smart 

BHpTyan JiaSopaTopna ctcha  yKHTHimiH TaacpuSa cnijiaTHna TauiKHji 

khjihui;

inaKJiH.ua

- yananiTHpHjiHuiH sa yKHTHjimiiH khhhh 6ynraH $H3HK MaB3yjiapra 

Macromedia Flash nacrypHjia amiMauHOH jiaaxanap npaTHin Ba yjiapHH /(ape 

)KapaeHHjia Kyjuiani;

- (|]H3HKaHHHr OH-JiaHH Tapa/ja yKHTHJiMannnraH coxanapura caiiTJiap 

npaTHiu Ba yHHHT Ma3MyHHHH OH-JiaHH maxima yKHTHJiHniHHH TaniKHJi othih, 

caiiT HuuiauiHHH Ta-bMHHjiaui Ba ynu aMaiwa Kyjuiani;

- 4>H3HKaHHHr 0H-naHH  yKHTHJiaanran coxajiapHHH TeranupHni, 

TaXJIHJI KHJIHUI Ba HJKoGhH TOMOHJiapHHH X.3MJia KaMHHJIHKJiapHHH aHHKJiam, 

KHjiHHfMaraH TOMOHJiapHHH aMajira ouihph6 TyjiflHpHui;

Tap3.ua

- Huuia6 HHKHJiraH nacrypun BocnrajiapHH  OH-naim Tapajja 

HUIJIOBHH CailTJiapHH flpOKJIHJIHTHHH KypcaTyBHH T3)KpH6a TajIKHKOTJiapHHH 

TauiKHJiJianiTHpHui sa HanoKajiapHHH Taxinui khjihui.

xaM.ua

TaKjiKflmHUHZ Memodojiozux acocu 6yjiu6, y36eKHcrou PecnydiiHKacH 

KoHCTHTyijHJicH, «KajtpjiapHH Tanepjiani mhjuihh nacrypH» sa “TaKUHM 

TyFpncHjia”rn Kouyn; YaSeKHCTOH PecnySjiHKacH Ilpe3HneHTH III.MHp3H5ieB 

acapjiapn, YsdeKHCTOH PecnydjiHKacH JJaajiaT tbljihm craimapTiiapH, ojihh sa 

ypra Maxeye Ba xajiK TauiHMH BasnpjiHrHHHHT Mer>epHH xyaoKaTJiapu Tannoui 

KHJiajjH [1-4] Ta^KHKOT xcapaenmia acocan Kyiumani ycnySjiapnan 

4>OHjiajiaHHJUiH: yKHTHjiHniH HHTepaKTHB (yra (jiaon) ycjiySnapjiaH;

~ (|)H3HKa yKHTHjiHHiiiHHHr xo3HprH xonaTHHH sa /jaBJiaT craHnapTJiapH 

SyHHHa Kannan yKHTHJiuuiH KepaKJiHTHHH TaKKOcnaui yojiydunaH;

- 4>H3HKa yKHTHin )KapaeHHra HH(|)opMauHOH TexHOJionuuiapHH, nacrypun 

HHcrpyMeHTaji BocurajiapHH KyJuiaHHJum, ht>hh KOMiibioTepJiH MynbTHMenHajm 

AacTypHH BocHTanapnaH xaMfla 3XM nacrypjiapimaH Kypra3MajiH yKHTHin 

ycjiy6u KyJUiaHAH;
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-q)H3HKa yKHTjnima aHBaHaBHH ycny6napAaH, KOMnbioTepjiH yKHTHiimaH, 

KOJiaBepca, airbaHaBnn yKHTnumn KOMnbioTepjiH ykhthui Gwian y3Bnn yKHTnm 

ycjiySjiapw^aH, stehh kom6hh3uhoh ycnySnapAan (|)OHAaJiaHHJiAH;

-HoairbaHaBHH nape TaniKHji khjihui MaKcaunra opHinnuin yuyH hkkh 
ycjiySuapjiaH (fronnajiaHHJiaAH: 3jieKipoH AapcjiHrn Ba BHpTyan ua6opaTopHX 

CTCHA Ty3Hiu xaMAa Java AacTypjiaurrHpHUi thjihah HHTepaKTHB napcHH yTHiu 

SocKHHJiapH Gynnna SepnuraHJiap Gaaacnjia xapaKaTJiH aiiHMaumuiap Ghjibh 

6oHHTHJiraH M3TH KHpHTHUI MyxappHpHHH T3UIKHJI KHJIHUI;

-neuaroniK Aacrypnn Bocnrajiap TanepjiaHraHjia HKKHra ycjiyOjiaH 

4>OHflajiaHHJiAH: 6hphhhhch, MaaxyA Html Pro Front Page, demoshild, 

comcoder, Fotoshop, cxanep TexHOJiornanapn, 3 d max, macromedia Flash 

AacrypHH BocHTauapHH kom6hh3iihoh ycJiybjia mmiaTHin ycny6n xaMAa 

CHCTewara KHpuiii thjih coAAa GyjiraH canTJiapnn num a6 hhkhui.

Tad^uKpmHUHZ ujimhuu jihzujiuzu:

- y3JiamTHpHJiHniH sa Ka6yji khjihhhuih khhhh MaB3yuap TaHJiaHAH Ba 

yjiapHHHT M33MyHH HumaO hhkhjiah;

- yKHTHJIHIUH KHHHH M3B3yJiapHH ax6opOT TCXHOJIOTHXJiapH MyXHTHAa 

yKHTHUIHH TaniKHJT KHJIHUI, KOJiaBepca, yjiapHH M33MyHHHH MyCTaXKaMJiam 

MaKcaAHjja MaB3yjiapra oha JiaSopaTopux HiiuiapHHH BHpTyan jiaGopaTopna 

CTCHA maKJIHAa yKHTHJIHUIHHH B3 MyCTaXKaMJiaHHUIHHH HIUJia6 HHKHJIAH Ba 

TaniKHA khjthhah;

- yKHTHJIHIUH Ba Ka6yji khahhhuih khhhh GyjiraH 20 nacjiap Masayuapra 

oha xapaxaTJiH aHHMaijHOH JiaBxauapHH B3 ynap accHAa Smart aneKTpoH 

AapCJIHK M33MyHH HUDiaG HHKHJTHUJH B3 «p3THJIHIIIH X3MA3 KyJUiaHHJIHUIH;

hjik 6op 6hphhhh MapTa, «ymyMHH $)H3HKa» KypcHAarn aHbanaBHH 

Tap3Aa yKHTHUi Ba HaMoimin khjihui hmkohhjith 6yiiMaran 22-Ta a>KpaTHJiraH 

MaB3yjiapra oha 22 Ta aHHMauHXJiH BHpTyan JiaGoparopmi ctchahhhht 

Ma3MyHH HUDia6 HHKHJIHUIH B3 XpaTHJIHIIIH X3MA3 KyJinaHHJIHIHH.

TadK,UK,omHum ujimuu ea omojiuu ax;aMUfiniu uiyudaKu, AHAaKTHK 

MaTepnaJi niaKJiHAarH TapKaTMa Matpyaa MaTHJiapn AapcjiHKJiapH, jipaTHJiraH 

BHpTyan ctcha, 3JieKTpoH AapcuHTH TatJiHMHHHr MetepHH xjoKxcaTJiapAa 

aHHKjiaHraH 4)H3hk3 TatJiHMH craHAapTHTa KypcaTHJiraH MaBaynapHH y3 HHHra 

KaMpaS ojiran, xpanuiraH ctcha Ba AapcjiHicnapHH HHrepeHer TapMOKra 

yjianraH xojiAa «Y36eKHCTOH PecnySnHKacHHHr 6apqa ojihh yKyB lopTnapHAa 
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Ba aKajjeMHK nmiefi sa Konnexoiapaa Kynnani sa xcopHH sthw mymkhh. 

JIa6opaTopn« aapcnapHHH sea Bnpryan naboparopHn crena niaKJinjia jkohjih 

Ba ^HHaMHK KypHHHmflal yKHTHni MyMKWH.

\umoko ojiu6 uuK,ujiaduzan acocuii ytcuxamjiap:

- HinnaS WHKHiiraH 4-Ta Me30H Gynnwa aacparnaraH sa TanuaS oiiHHraH 

(|)H3HK MaB3yjiapHHHT TapKH6H Ba aJKpaTHIH 6oCKHWJiapH;

- HTML Pro Front Page, SunRavBookOffice, CourseLab aaciypnapnaa, 

HH^opMaiiHOH TexHOJionnuiap MyxHTHjia HaMoinunH aacrypnap 6nnaH 

GoHHTHJiraH 20-ra MassynapHH y3 HHHra KaMpa6 onraH sneicrpoH aapcJiHKHHHT 

Ma3Mynn;

- “YMyMHH (|)H3HKa” KypCHHHHT «AtOM B3 HflpO (|)H3HKaCH» 6yJIHMHTa 

ona 22 ra aH’banaBHH naSopaTopnn niapoHTHaa yKHTHni hmkohuhth ByjiMaraH 

BHpryan creHawHHHr Ma3MyHH;

- sneKrpon rabnHMHH rai>MHHnoB4H sa Haaopar KHJiysnH Tecr aacrypn;

xap 6np 6ockhh byHHna 6nnHMnap cranaapr: 11 inuuiHK MaicraG, 

aKaaeMHK nnuen, 6aKanaBpnar Ba MarwcTparypa, acnHpaHTypa sa 

aoKTopamypa;

xap 6np Massy Gyinma 6ocKHHMa-6ocKHH cranaapr.

Hiuhuhz anpo6ai{ujicuficu 1998-2019 HHnnapaa KynnaaTH rapraGaa 

aManra oiiiHpHnraH:

- HH3OMHH HOMJIH ToniKCHT /JaBnaT YHHBepCHTeTHHHHr «<I>H3HKa sa yHH 

yKHTHin MeroaHKacHW, «HH(|)opMaTHKa Ba axSopor rexHonornnnapH» 

Ka^eapanapnaa 1997-2019 nwinapaa aaspHH MyxoKaMa KHnHHran;

- 1998-2000 HHnnapaa HaMaHraH JJaBnar YHHBepcHTeTHaa yncaaHjiraH 

«Kaapnap raiiepnaui mhjuihh aacrypnw MaB3ycHaarn KOH^epemtHJiaa 

Mai>py3anap 6nnaH KaTHaiinuiraH;

- 1997 HHJiaa TXfTry aa yTKaaHnraH «Tai>nHMaa HH^opMannoH 

TexHononwnap» MaB3ycHaarH pecnySnHKa miMHH-aMannH KOH^epeHinmcHaa 

Matpysa KHnHHran;

- 20 Hon6pb 2002 inmaa anccepranHu Gyinpia KHJiHHraH nmnap 

HaMaHraH /lasnaT yHHBepcHTeTHHHHr «AManHft MareMaTHKa» Ka^eapacnaa 

MyxoKaMa KHJiHHraH;

- 2002 ininaa ancceprauHn Ma3MyHH GyHHHa MaKonanap SnnaH MyajuiH^ 

HaMaHraH JJaBnar yHHBepcHTeTHHHHr HnMHH-naaapHH KOH^epeHininnapHaa 
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Matpyja 4)aon KaiHamraH, Myajuintj) TOMOHHAaH HpanuiraH ajieicrpoH jjapcjiHK 

Ba BHpryaji ctcha KypcaTHJiraH Ba Aapc jKapacHHra KyjiJiaHWjiraH;

- 2003 wwima M33Kyp nin OapFona JJaajiaT YHMBepcHTeTHHMHr (f)M3HKa- 

MareMaTHKa 4)aKyjn>TerHHHHT HHFHJiniUHAa MyxoxaMa KHJiHHraH; -2004 inuiAa 

Hh3omhh homjih T/1,11 Yhhht «Oh3hkb sa ynw ywram MeTOAWKacHw 

xa^eapacH  AwccepTaiiHJi TaAKHKOTjiapu sa yjiapHHHT 

HancKajiapH MyxoKaMara xyinuiraH;

HHFHJTHniJiapM.ua

2006, 2014, 2018 HHJUiapaa «Em MaTeMaTHKjiapHHHT mhth

TeopeMaJiapn» homjih HJiMHH-naaapHH aToxyMaHJiapua AOKJiaA KHJiraH, 

MaKOJuiapH non 3THjiraH;

2019 HHjma TJITiy, Hawjjy, YaMY hhht $)H3HKa-MaTeMaTHKa 

(jjaKyjJbTCTHHHHT HJIMHH CCMHHapJiapHAa -KHJiHHraH HnuiapH MyKOKaMa 

KHJiHHraH.

TaKjiKpmHum mapKuGu. MoHorpa^Ha 5-ra 6o6, HanoKajiap Ba 

xyjiocaaaH xaMjja KyJinaHHJiraH anaSHeTJiap pynxaTHAaH TaniKHji TonraH. 

Hjimhh hid_____6er,aa 6aeH 3JiTHJiraH,- Ta pacMJiapaan sa 4 ra xaDBajmapnaH

n6opar. 20 Ta MaB3yHH Htjjojia aryBHH Smart 3JieKTpoH jjapcjiHK Ba 22 Ta 

jiabopaTopiw HuiHra MyjixajuiaHraH BHpryaji na6oparopHJi ctcha, WordPressAa 

canr jipaTHJiraH Ba TyaimraH, yHHHr HTMLabth koah hjiobb arnJiaAH.
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TMKHKOTHHHT ACOCHH MA3MYHH
1 BOB. <DH3HKA TAKJIHMH KOHIXEnUHHCH.

1.1 .§ YKHTHJIHUIH KHHHH BYJIFAH MAB3YJIAPHH TAHJIAIH BA 
YJIAPHH AXBOPOT TEXHOJIOFHMJIAPH MYXHTHAA

YKHTH1UHHHF OTAAJKTHK 5KH\ATJLAPH.
d>H3HKa KypCHHH HXJIHT TapKJi6nHH Kypj<6 HHKH6, yHH yKHTHJIHIIinHH 

TaxjiHji KHJiraHHMH3^a yKHTHJIHmH Ba xa6yji khjihhhuih, KOJiaBepca, 

y3JiauiTnpnjiHmn khhhh MassyjiapHHHT MaBxy/uinniHH aHHKjiamHMn3 

MyMKHH. YkHTHJIHUIH KMHHH MaB3yJiapHHHT MyaMMOCH inyHAaKH, yKHTyBHH 

TOMOHHflaH yKHTHjiHiiiHjia yxysuH - Tana6a TOMOHHjiaH TymyHHjminHjia 

TacaBByp KHJiHHHniH.ua, y3JianiTHpHJiHUiH.ua, khhhhhhjihk pyn 6epyBHH 

MaB3yjiapHHHr ynpaTHinra Tyrpn KejiajjH. Eynuaij MaB3yuapHH xxniHpoK yKjrmi 

yqya Maxeye ycjiy6uap sa KOMnbioTep BocHrajiapnuaH, aiiHHKca ax6opoT 

TexHouonwjiapHjiaH 0oH4aJiaHHm Kyjian. Ykhthjihiuh khhh MaB3yjiapHHHr 

yKHTHin caMapacHHH oumpujiHiuH 6yryn 4>H3HKa KypcHHH ysnauiTHpHui 

caMapacHHH omnpajiH. JIbhh Kypra3MajiHJiHK TaMOHHJiH acocima GepHJiajmraH 

MaTepHajiHHHr erKa3HiuHHHr MaKSyn luaKn sa ycjiy6napj(aH 4>oitoajiaHH6, 

6epHJiajiHraH 6HJiHMJiapHHHT 70% hh yKyBHH - Tajia6ajiapHHHr xoTHpacnjia 

caKiia6 KOJiHuuiapHTa apHiiiHJiajiH.

Ojihh yKyB lopTJiapHAa $H3HKa xypen yKHTHJiHimira 742 coar 

axcpaTHJiraH. MaKTa6, axa6eMHK jnmeH Ba Kojuiexc OocKHHJiapnjxa 3ca moc 

paBHuma 264 Ba 160 coaTHH TaniKHJi KHJia^H. lOmiaMaHH Oaxcapnnijia $H3HKa 

yKHryBHHJiapH “Ka^pjiap Tanepjiain mhjuihh AacrypH”Aa KypcanuiraH 

BocHTajiap opKajiH 6hjihm 6epn6, jn^yBHH Ba Tajia6ajiap.ua KyHHKMajiap 

niaKJUiaHTHpHin 3apyp. d>H3HKa KypcHHH yKHTHJiraima MaB3yjiapra Jionp 

khho4>hjibm, ziHa^HJiBMJiapjiaH ^onuajiaHHin MyMKHH. Ey 3ca y3JianiTHpHiiiHH 

lOKopn TaMHHJianiH aHHK. JIeKHH xo3Hpra Kyn.ua Maicra6 Ba ojiHHroxjiap,ua 

aBBajirn jjaBpjiapAarH AHono3HTHBJiap acKHpraH \OJijia 6yjiraHH, 6np KaTop 

jjacTypHH BOCHTanap acnpH6, yjiapHHHT ypHHra xhth aBjiojx TatJiHM 

pecypcjiapHHH xpaTyBHH jjacrypHii Bocnrajiap khph6 KeJiraHJiHTH yqyn xaMjia 

jKaMHxrra, xcyMJiajiaH TaKUHM xcapaeHHra xaM axGopOT TexHOJiormuiapH KHpn6 

KejiramiHrH ca6a6jiH, 6y xcapaemiapKH KOMntioTep sKpaHHjja HaMOHHiu khjihui 

kh(|)O5i. BaxojiaHKH, 6yHHHT ynyn KOMHbKyrepjiH neflaronnc jjacrypnapHH 
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iy3Hiii sapypiwTH Byacyura Kenajin ckh raiiep uacrypnn Bocnranap epnaMWia 

6h3 hhth asjioA raKJiWM pecypcjiapwHH xparwiuwMW3 MyMKWH 6yjiw6 KOJiMOKUa 

xaMjia 6y xcapaewra owu Smart yxyB KyjinaHMa, Smart ajieicrpoH uapcnwKJiap aa 

Smart Bnpryaji Jia6oparopwx ctcha opKann aManra omnpwnwmn jioshm. 

YKwryBHu 6apna (J)W3wk jKapaewjiapww 3ca KOMm>iOTep 3KpaHw.ua ra6waT.ua pyw 

6epwmwra hkhhpok KOJiar.ua waMOHHiu kwjiwui MyMKWH. Myraxacwc kcht 

(JjyHuaMeHTaji hjimhh Ba aMannn raiieprapjiHKHH ynryHnaurrnpHiun, y3 

Hx,TTicocjiHrHHM MyKaMMan sranjiauiw, y3 6hbwmhhh y3yjryKCH3 ryji,uwpn6 

6opHinH, HJKTHMOHH-CHeCHH 6hJIHM flapaJKaCHHH KCHraHTHpHniH, MeKHaTHH 

hjimhh TaniKHJi khuhui KOHuanapHHH aMajiwerw.ua Kyjuiaw 6hjiwuiw jio3hm [70]. 

Myraxaccwc KywwuanuiapHw 6wnwmw 3apyp:

- neuarorHK, HJiMHH-ycjiy6HH Ba ranncnjinw 6niKapyB Macananapw ynyn 

3apyp 6yJiraw xaxcMua yMyMHaaapww (JjaHjiapHWHr acocnapwHw;

- ncHXOJiorHK-neuarorHK iihkji: neuarorwKa, ncuxononw, emra ohh 

4)H3HOJionw, $)H3HKa, acTpoHOMHJi, HH$)opMaTKa Ba ax6opOTJiap rexHononuiCH, 

ynapHH yKWTum MerouHKacw (JjaHJiapwHw;

- yMyMHH $H3HKa iihkjih Ba Maxeye 4>aHJiapHH, xcyMJiajiaH, yMyMHH Ba 

naaapHH (j)H3HKa, MareMarHKa, 3JieKrpoTexHWKa, paUHorexHHKa, acTpoHOMHJi, 

HH$)opMaTHKa Ba ax6opor tcxhojiothjich acocjiapH, xycycan HH([)opMaiiHOH 

TexHOJionwHH TaniKHJi khjihui sa yKyB xcapaewnra tbaGhk sthiu, xnco6jiam 

TexHWKacHHW MaKraS $H3HKa KypcHHH  sa 6oniKa npeuMerjiapra 

T3w6hk 3THHIHH;

yKHTHni.ua

- Ta6wwH hjimhh OnjiHMJiap, TaSuaT Ba ywunr KOKuanapH xaKHjjarH 

racaBBypjiapHHHT Tapwxww pHBOxaiaHHUJH MaxcMyacnua (J)H3WKaHHHr 

pHBOJKJiaHHiu TapHXHHH, 4)H3HKaHHHr SouiKa (fiaHJiap 6ujiaH ysapo 

6ornaHwniHHH, hjimhh tcxhhk TapaKwer cypi»aTHHH TeajiamrHpwmua yHwnr 

pojiHHH, rexHHxa acocujia <|)H3hk KOHynuapHHHr tuu6hkh 6hji3h 6ofjihk HHpHK 

HXTHpo sa KamiijHeTJiapHHHr rapwxwHH, 4)H3HKa coxacHAam Haaapnw 

GwjiHMJiapHH wuuia6 wwKapHiu TexHOJionwcH^arH y3raPHniH Ba wnuia6 

qHKapwiuHra onu nwKJuiapHHHT Kanra Kypwnira TaBCHpHHw, “VKHTysHW - 

KOMTTBKjrep - yKHTyswH” cncreMacnna y^apo 6oFjiaHnuiHHHHr neuarorwK — 

ncHXOJioniK xycycHxrjiapHHH;

- (J)H3HKa Ba acrpoHjiMHA, 4>H3HKa Ba HH(|)opMaTHKa 6ywwna  Ba 

kchhhth ra-bjiHM  yKwrwiuHHHr Ma3Myww Ba rauiKWJi kwjihui 

MaKra6.ua

6ocKHHJiapw.ua
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KOHjiaJiapHHH, TypjiH yKyBHHJiap KOJDieKTHBHHH yiouiTHpHui Ba yjiapra 

pax6apjiHK khjihui MacanajiapHHH, ac6o6 - ycKynajiapra Ba 4>H3HKa, ax6opOT 

TexHononuijiapH, KOMnbiOTep jjacrypHii BoenranapH xaM«a yKyB 

KaSHHerjiapHHH Ba epnaMHH xoHajiapHH »HX.O3Jiainra KyitnajinraH rajiaGjiapim, 

yKHTHUI BOCHTaJiapHHH Ba yjiapHHHT JJHJjaKTHK HMKOHHHTJiapHHH, (|)H3HKa 

ac6o6jiapn Ba Jia6opaTopnji )KHXO3JiapHHH;

- xajiK TatJiHMH Ba nejiaroraKa $aHH pHBoxcjiaHHuiHHHHr acocHii 

HyHajiHuniapHHH Ba Kejia>KarnHH, MabJiyMOT hhfhw KOHjxajiapu sa ycyjuiapHHH, 

yHH xapTH6ra cojiriu, yMywiaurnipHiii sa ^oiwajiaHHiiiHH, MyraxacHCJiHK 

SyHHHa HJIMHH TajlKHKOT Ba MeTOAHK HDJJiapHH OJIH6 6opHUIHH, 

xyKyKuiyRocjiHK sa MexnaTHH hjimhh TaniKHji 3thiu acocnapH 6yHHHa 

MatJiyMOTJiap Ba hjihmh - mctojxhk MaTepnajuiap TaHepjiani Taxcpu6acHHH 

6hjihui sapyp. Myraxacnc KyHHnanuiapHH KHJia Ghjihui mapr:

- nenaroniK, yxyB - TapGim, yxyB - mctojihk MacajiajiapHH yKyBHH Ba 

Tajia6ajiapHHHr emu Ba HHjjHBHjxyaji (JiHKpjiapHHH, yxyBHH Ba TanaSajiap 

»aMoacHHHHr Maxeye - nejiarorHK xycycnxTJiapHHH Ba aHHK nenaroniK 

niapOHTHHH XHco6ra onran  euHniaa onran 6njiHMJiapHHH Kyiuian 

6hjihlhh;

xoji.ua

- nejjaroruK hlu ojih6 SopninH, yxysunjiap xcaMocHHHHT Maxeye - 

nenarorHK xycycHjrrjiapHHH Ba aHHK nejiarorHK mapoHTHHH xncoSra ojiran 

xojma eHHiiina onran 6njiHMjiapHHH KynJiaft 6hjihuih;

- nenarorHK hjh ojih6 6opHin, yxyBHunap TOMOHHaaH Jiacryp 

MaTepnajuiapHHHHr y3JiamTHpHjiHm jjapancacH Ba qyKypJiHTHHH aHHKJiani, 

yjiapra y3 6hjihmji3phhh MycraKHJi TyjijjHpHm sa Ta6naT KOHyHJiapHHH 

aHHKJiani MaKcajiHjia Ta)KpH6ajiap yTKaanni ManaKajiapHHH chhtjihphui, 

yKHTHiiiHHHr TypjiH - TyMaH ycyji Ba maKJuiapHjjaH 4)0^aJiaHHni> 

yKyBHHJiapHHHT MexnaT, idkthmohh, cnopT, 6ajjHHH xaBacKopjiHK

(JiaojiHflTHra pax6apjiHKHHHT hjifop ycyjuiapimaH 4)0HaanaHHni;

- yKyBHH Ba TBJiB6anapaa TaSnaT xojwcajiapH Ba xcapaenjiapn xaKRflarn 

hjimhh TacaBBypjiapHHHT epaaM SepHinn, yjiapra 4)H3HKa, acipoHOMHM Ba 

yjiapra enjoin cJjaHiiapra khshkhui yHrynjiamTHpHui, yKyBHHjiap Ghjibh 

HyKypjiamraH jjacTypjiap 6yHHHa KynniMHa MauiFyjiOTJiapHH tbuikhji khjihuih, 

4)H3Hk Ta»pH6ajiap KyHHni ypTa yxys lopmapH mapoHTHjia jia6opaTopHJi 

TajiKHKOTjiapH TaniKHji khjihui;
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-YKyB MaTepnajuiapHHn rannam Ba TyrnymnpHrn, yKyB npeaMernapH Ba 

epflaMHH GnnonapHHH jxnxosnani 6njiaH Gofjihk Macananapnn ennni, 

AeMOHcrpaquoH KypyJiMajiapnw scam, $h3hk ac6o6 sa MonejuiapHH 

noHHxananm Ba Taepnamn, snexrp sa oiithx HH3Manapnn Tyannm, xypra3MajiH 

Kypojuiap Ba yKHTniiiHHHT aaMonaBHH tcxhhx Bocnranapnan (JjoHuananHuiH;

- wiFop ne^arorMK TajKpnGaHH TaKJiHcj) khjihuih, yMyMJianrrnpnm, 

y3HHHHr Kac6nn ManaxacHHH omnpn6 GopnniH, MatnyMOT Hanaum, capajiani 

Ba c^onjianaHniiiHMHr MaxGyn ycynapHHH Kynnanm, TaepnananHran xac6 sa 

emiom Macananap 6ynnna namnp anuiajuraH Maxeye anaGneTnapnan 

xaGapjiop Gyjnmm, hjimito tbukhkot Hmnapn Ba yenyOHH ^ojimthh aMajira 

oniwpinnw;

- MexHaTHH hjimhh raniKHJi 3THHI Ba Myxo$a3a khjihhihh aMajijja 

KyJiJiaiHH, x<aMoajiap^a MycoGaKann TaniKHji sthhih;

- Maipyaa rapraGor HnmapHHH ojihG GopnniH Kepax.

lOKopHjia Kaiifl STHJiran TajiaGjiapHHHT jihh xaM nyxyppOK Ba MyaMMonn 

ysjiannupHin sa ynn ratJiHM xapaeHHra tbaGhk 3Thui ynyn ratjiHM xcapaeHnra 

KOMnbioTep MaacMyacHHH JiparHUi, ratJiHM jKapaeHHHHHr caMapaaopJiHFHHH 

Ta-bMHHjiafijiH. Ma-bjiyMKH, $H3HKa yKHTHmua KOMm>K)Tep^aH TexHHKa Bocwra 

CH(|)aTHAa (JjoHjiajiaHHni ynyn (|)H3HKa jiapcH xcapaeHHAa aaajiHTHK HtJjonajiarH 

KaTTajiHKJiapHHHr yaapo GoFJiaHHuiJiapHHHr TymyHTnpHin.ua rypjiH xhji 

TaKJin^jiap KHJiHHraH Ba eraKHH ajjaGneTJiap MaBxcyji [68,91]. yKHTHinra 

MyiDKajuianraH yKyB KyJUiaHMajiapjia xncoGjiam TexHHKacHHH 0H3HKa 

yKHTHinra KyJUiaHHJiHinH KypacanuiraH, ynapjja ycyjiyGHH jKHxaTnan 

KOMiibioTepAa emunnuH MyMKHH GyjiraH yMyMHH c|)H3HKa GyjiHMJiapn 6ymna 

Macananap GepHJiraH [21,35]. JIckhh Gy KynjiaHMajiapflarn ^acrypjiapHH 

HnuiaTHJica, KepaxjiH 4>h3hk xcapaeH jjHcnjieHjia xochji GynManjiH. CaGaGn, 

jjacrypjiapjia xaronap Kyn. Macanan, TeCpanysHH xonryp nacTypnua. 

[13,14,34,66,67,68,108] Hmnapua ojih6 GopHJiraH hjimhh - ycnyCHH t3jikhkot 

HuuiapH yMyMHH c]m3HxaHH (fjaxaT GyjiHMJiapnra HHcGaran KapanuiraH GyimG, 

yKHTHniHH (jiaGoparopHjma Macajia emim) caMapacn Ba cH^aniHH omHpHnira 

Gyjica^a, a<|)cycxH yap xo3HprH aaMOH rajiaGn Ba TexHHKa TapaKKwern 

pHBOJKJiaHHmH 6hji3H yHFyHJianiHG TyinyHTHpHJiap, cnexrpH jmanoaoHHHH aca 

KeHraHTHpHmra KaparnjiMaii HexnannG KOJiraH. Macanan, EHnonoBHHHr [13] 

HrnH.ua Monexyjwp 4>H3HxaHHHr nnean ra3 KonynnapHnH ypranmnra
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6oFJiaHraH. Foa hxuih aji6arra, jickhh 6y moucji (HAcaji ra3 moacjih) ra6HHH 

XOJiAa xaKHKaT^aH nerapajiannG KOJiran:

a) MojreKyjiajiapHHHr yaapo ratcnpH 3T»TH6opra 0JiHHMai<AH;

6) TyKHaniHin suacniK;

MOJieKyjiaiiapHHHr MacajiajiapnaaH KartHH naaap khhcthk anepnouiapH 

tcht 6yjin6, ynap HasSaTAarn MaBjiyjiapHH nyxyppoK ypraHHiura epnaM Gepann 

xojioc. Macajian, Ban-nep-Ba ante raanapHH ypraHnmnani Kouyii 6ynra mhcoji 

6yjia ojiajiH.

JIckhh x,aKHKaTAa KJiaccHK Ba kbbht TyuiyHnajiapn 6hjibh Gofjihk 

qerapaBHH Macajiajiap.ua sa yjiapHHHr Tajiabanapra xap TOMOHJiaMa epHTHiii.ua 

O5KH3JIHK KHJiaAH. YMyMHH (|)H3HKaHH Uiy TapHXa 6up TOMOHJiaMa ypraHHiu 

finnan KenrycH HaaapHH <|)H3HKaHH ypraHHiu ynyH hjimhh H3JiaHHUiJiap ynyu 

eTapjiH GyjiMaHAH. MacanaH, MaKBCJUi tbxchmoth (MOJieKyjiaiiapHHHr 

TC3JIHKJiapH GyHHUa TaKCHMOTH) KOHyHH yMyMHH 4)H3HKajja ypraHHIU (KJI3CCHK 

TyniyHua), loxopHAa aHTHJiraHHneK 6y Macajianapra sjieMenrap rapTHficH3 

XapaKaT fojichhh acoc xhah6 ojihiii, 3apapjiapHHHHr kbbht xonaTJiapn GyiuiHa 

TaKCHMJiaHHniHHH ypraTajiHraH MaKCBemi - EontuMaH, Eo3e - Bmhiittchh, 

<I>epMH - AHpaK, Th66c TaKCHMOTJiapHHH ypraHHiura nyji OHHJiajiH. 

XaKHKaTJiaH xaM MaKCBCJIJI TaKCHMOTH KOHyHHHHHT aHaJIHTHK H^OflaCHHH 

0JiHui.ua acTa - cckhh Hasapnn 4)H3HKana HiujiaTHJiaAHraH TepMHHJiap, 

SoFJiaHHUiJiap, Fomiap, 6HJiMnnap KHpn6 Kejia 6onuiaHHUiH, $H3HKa Ba 

MaTCMaTHKaHHHT npCAMCTJiapHHH y3apo 60FJiaHHIUH, XO3HpiM 3aM0H 

MaTeMaTHK annapaTHH y3 ypHHAa HmjiaTHUiHH KypcarnS 6epajiH:

1. JJeKappT KoopAHHaT MaxcMyacHAan xyrG KoopAHHaT MaxcMyacnra 

yrnui;

2. .flH^epeHUHan TeHrnaManapHH ennui;

3. 3xthmoa TymyHnanapHHHT sneMCHTJiapHAaH 4)0HAajiaHHin;

4. MoneKynajiapHHHr KopAHHaracH Ba HMnyjibCH aHHKnaHAHraH 

HoaHHKJiHKJiap (TeH3eH6epr HoaHHKJiHKJiapH)

TaxJiHJi KHJiHHraH Karop hjimhh - ycjrySHH HinjiapHHHr axcapHiiTHAa 

[13,14,67,96] AaxnJiH 6ynraH 6np xnn KaMHHJiHKjiap 6opKH, y xaM Gyjica 

KJiaccHK sa KBaHT TyuiyHuajiapAa 103 6epaAHraH Ta^aKKypjiapHH, nerapaHH 

yMyMan naaapAa TyrMaiiAH, 6y aca ycjiy6HXTAa xcyAa Karra KaMHHJiHKJiapra 

oah6 KeuaAH. Ma3Kyp HinAa MacajiaHunr ana uiy TOMOHJiapHHH stTnSopra 
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ojih6, 3XTneTKopjniK 6nnaH MyaMMO kyhujihG, MaB3yjiap TaHJianira xapaxar 

Kornmann. Xyjum niyHHHr Ka6n "Epoyn xapaxaTH”, “MaKCBenn TaKCHMOTH”, 

3eeMan 3(f)4)eKTH”Hw yPraHHm xaM (Jlopenu Haaapwacwra Kypa, nopMan 

s^^ckt Gunan HeKJiaHnS) KJiaccHK rymyHHanap 6nnan HerapajiaHn6, KBaHT 

TymyHHanapHHH 3eeMaHWHT anoMan 34)4)eKTHHH KenrycH.ua naaapnii 

Kypcnapna ypraHHm yqyn ftyn onajH neraH TymyrnaHH Maxcan khjih6 onan. 

By MyaMMOHH chhih yqyn KapaTHJiraH HUUiapHH xypnG HHKaMH3. Mananiox 

rierp MHpOHOBHHHHHT “(j}H3HKaHHHT KOMHSIOTep TeXHHKaCH” acocnna 

yKHTWima yxyBHHJiapHHHT MycraKHiu Hiiinain caMapacHHH ouinpHiii” 

MaB3ycHflarH .HHceepraijwuia yxyBHHnapHH HH^opMaijHOH BocHTanapjia 

(|)OHAanaHHiu opKann Ma3MyHHH 6hjihhi (|)aonHjm<Hn ouiHpnniHH Maxcan 

KHJIh6 KyHHnraH. By Hnma KOMiibioTep rexHHKacHHH $H3HKa KypCHHH 

yKHTHnma KynnaHHDJHHH Haaapnn jxnxarnapH ohh6 6epHnraH, jiHccepTaunjma 

xyn 4)yHKUH0Han KOMimeKCHHHT HH3MacH nnoBa KHJiHHraH. d)H3HK 

KarranHKnap KOMiibiOTepna XHCo6naHHUiH TajuiHcJ) sninajiH. yKyBHHnapHHHr 

MycraKwn HiiinapHHHHr uiapr - mapoHTnapn ohh6 GepHnraH. IO.K.Ba6aHCKHH 

TOMOHHnaH ajKparHJiraH KyHHKManapHH 3 ra KypHHHniMHH (raniKHJiHH, 

HHcjjopMaiiHOH, HHTeneKTyan) khth KOMMyKHKaniB xyHHKManap 6nnaH 

TyjUHpHnraH [65]. ^HccepTainowa KynpoK ranep Ty3HJiraH nenarorHK 

jiacrypnap MaxcMyacnjiaH (JjoHjianaHHinra ypry 6epHnann. lOKopnnarH 

nnuiapna nenaronnc socHranap MaxMyacHHH xaM.ua yHH Kannafi Ty3Hin 

KepaKJiHTH TyrpHCHnaTH tomohh OHHKJiHTHHa KOJiraH. Ma3Kyp hui ypra MaKTa6 

4)H3HKa xypcH ynyn MynxcannanraH [65]. Jty6HHjmcKHH KD.M.hhht “YMyMHH 

(J)H3HKa Kypcnna ayiiHOBH3yan BocHranapHHHr KOMimeKCHHH Kynnam (aTOM sa 

JWpO 4)H3HK3CH MHTepHaJIH aCOCK^a)” HOMJIM OTCCepTaUHXJia HaMOHHQI KHJIHIII 

hmkohhhth 6yJiMaraH (J)H3hk xojjHcanapHH yKHTHm^a aynnoBH3yan 

BocHTanapnnaH (J)OHnanaHnin Ba 6y BOCHranapHH Kynnam ycnyGnerH Huma6 

HHKHJiraH. Maxeye HaMonnm Ba TaxpHGara MoenanraH 4)H3HKa 

ayoHTopHnnapHna Kynnam ynyn tcxhhk Bocnranap KOMnneKCH acocnna 

yKHTHnHmH TascHX sTwiajH, yxyB xcapaeHHra “Atom Ba >mpo $)H3HKacH” 

6ynHMHra onn >aeono3HTHBnap npanuiraH Ba Kynnamuiran. JIckhh 3aM0HaBHH 

ax6opor TexHononwnapnnaH 4>0HnanaHHm iiynn ohh6 6epnnMaraH. 

TeMHpKynoBa Hw3aTHJn> HMaHKynoBaHHHT “YMyMHH <[)H3HKa Kypcmia 

naSoparopHJi Ba npaKTHK Mamrynomapna 3X,MuapHH xynnamwiHr mcto^hk
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acocnapn (TexHHKa ouhh y«yB loprnapn Mnconnua)” homjih anccepTaumicn 

TaJiaGajrpwHr MaHTHKHH Ta^aKxyp KHJijwpinii MaKcann.ua KOMnbioTepnapnaH 

4)OH,uaJiaHHuiHH TaacHH 3TWiiraH. XHC°6jiapHH Gawapmn TaBcnx STHnann. 

JleKHH 6y nuina KajibKyjnwTop.ua xaM xnco6nain MyMKHH SyjiraH TOMOHJiap 

Kypn6 HHKHJiraH, jickhh aH-banaBHH niapoHTua XHCo6nam hmkohhhth 

SyjiMaraH Macajiajiap TaHJia6 ojiHHMaraH. 3neicrpoH napcnnicnap aa BHpTyan 

jia6opaTopH« crennanapn inaKimnarn naGoparopmi HnuiapH xaKnna xen 

Kannan MannyMOT nyK [68]. EaTK)KOBa 3afiHa6 HcxaxoBaHHHT “<Dn3HKanaH 

niapTJiH - HaMOHHniJiH Kypra3Mann ypraryBHH nacrypnapHH Tyunin aa 

KyjiJiaiiira hjimhh MeronHK ennonminnap (/JnnaMHKa acocuapn) Masaycn 

MaTepnajin acocn.ua” homjih nHCcepTaunscnna yKyBHnnapHH 4)H3HKa 

yKHTHmua yPraHYBqH nacrypnapnaH ^onnaJiaHHin opKann ypraHHJia^HraH 

ax6opoT xajKMHHH KeHranTHpnin MyMKHHnnrn xaKnna fox Gepwiran. 

“OrnpnnK Kynn Tabcnpnna jkhcmhhht xapaKam”, “CnpnaHHm nniKajiHHin 

KO34>4)HHeHTnHH aHHKnani”, “TTpyxcHHaHHHHr KarrannTHnn aHHiqiain” 

na6opaTopnn nmnapnna KOMnbioTep (JiaKar HairDKanapHn XHco6na6 6epnm.ua 

KyiuiaHHnraH [14]. BaxMnnnHT BnannMnp HBaHOBHHHMHT “ABTOMaTnamran 

ypraryBHn MaxMyanapnHn nwnaKTHK MaTepnan Ba cypoK anropnTMnapnHn 

KOHCTpyKUKsuiam Konnanapn” HH(|)opMaTHKaHH yKHTHiiiHH

TaKOMnnnaniTHpnuira GamninaHTaH. Eepe>KHOH JleonnA HnKonaeBHHHHHr 

“UMHTamwnaHraH - oxTHMOJuianraH Monejib. ypraTnnyBHH - homjih 

nnccepTamwna “ypraHyBHH - rUI” HMKrauminn - sxthmojuih Mouen Ty3HJiraH. 

Be epna MaTepnanHHHT Tyrpn Ka6yn KHnnnninn yananrrapninHn 

niaKnjiHHHninua BaKT TexcaJiHinH TOMOHnnan xaM Karra axMnjnra sra SKanjinrH 

xaKH.ua, xaM^a ypranyBHHHHHr BaKTHHH cap^naHnniH kb6h OMWinap xypn6 

HHKHJiran.

lOKopHnarH HinnapHH Taxjinn khjih6, yMyMHH (|)H3HKa KypcHuarn 

yKHTHjiHinn.ua KOMnbioTep KynnaHHnniiinra MyxTOxc MaB3ynapra ypraryann, 

Ha30paT KHJiyBHH, aHHMannoH, obosjih KanpnapnaH n6opar aneicrpoH 

napcnmoiap Ba BHpTyan na6opaTopnn cTennanapHHH Hpaniui opKann 4)H3hk 

MyraxaccHcnapHHHT y3 (JiaHHHHHr ycra - coxh6h 6ynHim<Hn ra'bMHHnain.ua 

KyMaKJiainajjn. SynuaH TaniKapn, (|)H3HKa coxacnra noHp caiiTnapHH (“Atom sa 

nnpo <|)H3HKacH”, “CraTHCTHK $)H3HKa” (JiaHnapHra onn caHTnapHn) ninna6 

HHKHin xaM MyajuiHMnap ynyH yMyM — ratJiHM (JiannapHn, xcyMnanaH 
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(J)H3HKaHH xaM chiJistjih HHTepaKTHB ycjiyGjiap opKaun yKHTHJiHiuHHH 

TatMHHnaiViH.

Mhjuihh Mojjejira 3pwuinui ynyn MyraxaccHcaaH Gnp Kyjian TajiaSjiapHH 

6axcapHin Kyajja TynuiajjH. BHpHHHnnaH, Gy y3 (Jjuhhhh jixiiih 6hjihuihm, 

Hoi>aHaHaBHH jjapc yrum ycjiybiiapHHH Ghjihoihm ransG KHJiajiH. Bh3 

aHHKnaraH MysMMo kkbchash KWJiHHran hjimhh Ba hjimhh — mctoahk 

HUUiapHHHT TaXJIHJIHHH KeJITHpAHK. <J>H3HKa yKHTHUIAa HJirapH 

KOMnBKyrepjiauiTHpHni jjoji3ap6 GyjniG, jxacrypjiap TyjHjimirHHM nasp y3H 

T3K030 siran 6yjica, xo3np.ua Gy xcapaenna jiacTypjiap erapjni GyjinG, yjiapHH 

yxyB scapaeHHaa TaKOMHjinaniTHpHjiHiiiHHH Ba MOCJianrrHpHinHHH y3 hhhfh 

KaMpaG ojiran. J[3ctji36kh BaKTAa 4jh3HK3 yKWTHui.ua KOMnbKrrepjiapHH, 

KOMm>TepJianiTHpHiiiHH tsaGhk KKJmnma YaGeKHCTOH Pecny6nHKacH.ua hhphk 

MaTOAHcr - ojihm B.MHpaaaxMeAOBHHHT niompAJiapH GyjiMHin A.AxyHAOB, 

T.A.AioniKOBa, Y.Bhjiojiob, M.BornpoB, M/K MaMJiaKaTJiapmia, jKyMJiajaH 

PoccHxna A.CJIeBHHa, A.ManjHHAH, A.H.Hcmuob mujiapn Karra axaMHjnra 

ara [18,22,23,26,28,30,81,92,95]. IO.M. J{y6HHJiHCKHM, A.H.MejiBeAeBa kb6h 

Karop ojiHMJiapHHHr Kam^HeTJiapH YaGeKHCTomia HI.AxpopoB, M.^xcypaeB 

TOMOHHuaH KHJiHHraH nejiarorHK Ba axTHMOJUiauiraH craTHCTHK hjimhh - 

ycjiyGHH jmrHJiMKJiap nniJiaG HHKHJiraH. MaMJiaKarnapua HHTepHer

Gyinna oJiHHran OKeanoBa, Ccbhaxchhht, PoccHxaa A.H. Thxohob, A-7X- 

Hb3hhhkob, K).A. MajmnieB, B.A. UlaTpoBCKHH, B.A.CajioBHHHHH nnuiapH 

AHcraniiHOH TabJMM sa HHiJiopMaiiHOH TexHOJionuuiap xaxwja MyxHM hjimhh 

axaMHjrrra ara HnmapAHp [78,80].

1.2. §. <DH3HKA BAWHOOPMATHKA TAKJIHMW 
KOHCEniIM5ICH XAKMJIA

TawmM coxacHjiarH ojih6 GopmiaeiraH HCJioxoTJiap 3aMHHAarn foshh 

aManra ornupnui Gnp Karop MyxHM oMHJinapra GoFjiHK TauiHMAaTH naBJiar 

CTaHAapTJiapHra apHnimu ynyn MyaMMOJiapHH xaJi aTMaw TypnG, ry6 

yarapHinjiapra apHninG GyjiMaHAH. Mana myHAaii MyaMMOJiap KaropHjxa 

“0H3HKa” HyHajnnnHHH TaniKHJI 3TyBMH “YMyMHH 4>H3HKa” KypCHHHHT 

“MexaHHKa”, “3jieicrp aa ManieTH3M”, “MoJieKyjmp (J)H3HKa”, “OirrHKa”, 

“Atom Ba xnpo 4)H3HKaCH”, “KBaHT MeXaHHK3CH”, “CTaTHCTHK (Jjhshkb” K36h 

6yJIHMJI3pH, “OH3HK3 Jh<HTHIII MCT0AHK3CH”, “33MOHH3BHH 3x6opOT 

26

xo3np.ua
yKWTHui.ua
Pecny6nHKacH.ua


TexHOJiornflnapu sa yjiapn Kyjuiani”, “3aM0HaBHH KOMnbKyrepaap Ba 

KOMnbioTep TapMOKJiapHHUHT aacrypHH TatMnnoTn”, “Ax6opoT 

TexHOJiomjiJiapw”, “TaKJiHMaa ax6opoT TexHOJionwiapn”, “TauiHMaa 

aaMOHasnii ax6opoT KOMMyHHKaijHOH TexHOJiormuiapw”, “TauiHM xcapaenwia 

3aM0HaBwfi aacrypHH BocHTaaap” Ka6w npeaweraapHH yKHTHin MyaMMOcH xaM 

Kwpaflw. By HyHaanmaarH npeaMeraapHH xap 6np TawiHM 6ocKHHaa yKHTHin 

Ma3MyHn HHMajiapHH y3 hhht a oaniiiH KepaK, Kanaan xycycmiTjiapra ara 

SyaninH KepaK, 4)H3HKa coxacnaa Myraxacnc GyaMaranaap HHMaaapHH 

6njnmuiapn, Kanaan Maaaxa sa KynnKMaaapra ara Gyanmnapn KepaK, yjiapra 

Gepnaaaran (Jian MaaMynnmiHr TapKn6n, (|)H3WKa - MyTaxaccncaapnnHKnaaH 

HHMa Gnaan (JiapK Knannm KepaK aeraH casoaaap y3 »aBo6aapHHH tormoeh 

3apyp.

1994 nna aexaGpaa KaGya KHanwan YaGeKHCTon Peciiy6awKacwHWHr 

axSopoTaaniTHpHiu KonneimHacn <|)H3HKa coxacnaa Gaxcapnaniiin KepaK 

SyaraH acocnw nniaap KyaaMHHn 6earaaa6 Sopa^H. Yni6y KOHuenqwaaapH 

Ow3HKa coxacnaa 6a>KapnaniiiH KepaK 6yaraH acocnii Hinaap KHWMaTHHW 

6enrwaa6 6epaan. YinGy KOHuenuHSHHHr acocHii MaKcaan Ba ynaa KyiomraH 

Macaaaaap KynnaarnaapaaH nGopar:

• Mnaanii axGopor xnco6aani TapMornHH xparnni;

• Ax6opoTaapra Tosap CH^amaa eHaoniwniHHHT RKTHCoann, xyKyKwn 

Ba Metepiin xyxoKaTaapnn lopuTHin;

• HH(|)OpMaTWKa HHayCTpHHCHHH apaTHIH BB pHBOXCaaHTHpHlli;

• axGopor TexHoaonwcii coxacHaani (|)yHaaMeHTaa TaaKWKOTaaprai 

par6aTaaHTwpwni Ba Kyaaa6 KyBBaraam;

• HH(|)opMaTHKa BocuTaaapnaaH Ba HH^apMaunoH TexHoaonmaapwaaH 

(JjowaaaaHyBHHaapHH Tafiepaam th3hmm MyBO(jjHKaaniTnpnin (C.C.FyaoMOB 

“HKTHCoaHH HH^apMaiMKa”. T.,.MexHaT, 1991 it). Aa6arra ym6y roxaapHHur 

aMaara oniHpHawnmaaH MaKcaa, (jjanaapra raaGw; Kjunnn Ba yKHTHin 

caMapacHHH oninpHinawp-

KoHiieniiHJiHHHr acocHH Konaaaapn xncoSra oaHHraH xoaaa 

“YaSeKHcroH PecnyGaHKacHHHHT axSopoTaaniTHpHin aacrypn” xaM HinaaS 

HHKHaraH.

“d>H3HKa” HynaaHniHaaTH t^anaapH yKHrnni aapypnarH, TyanaMacH Ba 

(JjaoanaT KypcaTHin coxaaapnaa K)KOpH cypaTaap ^ynaaMeHraa 
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yrniainrnpumnap cootp GynaerraH xo3Hpm xcaMHXTHHHr ysnra xoc 

xycycwjrrjiapjiaH kcjihG HHKaAH. XaMHarm Gynjiaw y3JiamTHPHUJJiaPHHHr 

HJ1.HH3H ax6opoTJiap xochji KHjmm, yjiapHH caiqiain, yaamm Ba ynapjiaH 

4)OKnajiaHHinHHHr xhth ycyji Ba Bocurajiapnra xaM xoaHpra aaMOH (JjnanKacH 

XaKHAam GwiHMnapra 6opn6 TaKanaAH. Bh3 HHAycrpnan acpziaH 

axCopOTJiainran yrnin AaBpnjxa Typn6MH3. UlyHAan 3Kan xap Gnp (J)aH Gyitana 

yMyMHH GaaaBHH Ba hshhji GnjiHMJiap TH3HMnra ara GyjiraH Myraxaccucjiap 

ernniTHpHin 3apypHMTH To6opa OpTMOKAa.

Xo3Hpra AaBpAa pean niapT maponr myHAan HGopanoi, YaGeKHcroH 

PecnyGjiwKacH TatJiHM thshmhhh axGopoTjiaiijraH acp axTHeacnapHTa, Goaop 

HKTHcoAHeTHra MocnanrnipMaH hjiojkh wyK- Yui6y Macana “KanpJiap Tanepnain 

mjuuihh Aacrypn” Aa xaM anoxjuia axmOop KapanuiraH. KanpJiap TaHepnani 

mhjijihh AacrypHHH pyeGra HWKapHniHHHr GocKHHiiapHAa (2001 - 2005 HHJUiap) 

yKyB TapGim xcapaeHHAa K)KopH CHtJjarjiH aAaGnerjiap mirop neAarorKK, my 

xcyMnaAaH, axGopoT TexHOJioHJUiapH Ghabh Tai»MHHJiani, y3yjiyKCH3 Ta'tJiHM 

thshmhhh axGopoTJiaiUTHpHiiiHH aManra oinupHin Ba3H$acH KyMHnraH. ByHHHr 

ynyn xaKHHMHH axGopoTnauiTHpHiii KOHuemiHxcHHH nnuiaG hhkhui 3apyp.

>KaMHXTHH axGopoTnanrrHpHm KOHixenijHJicHHHHr TapKHGnn khcmh 

GynraH rauiMHHH axGopoTJiammpHin, xcaMHJiTHH ax6opoTJiainmpKin 

JKapaeHHH MyBa4)aKKHXTJIH pHBOJKJiaHTHpHUIHHHr MyXHM, 3apypHH omhji GynnG 

XHCoGnanaAB. TauiHMHn axGopoTJiammpnm - hhcohhh axGopoTnainraH 

xcaMnjrr nraponnma ryjia kohjih (jjaojimrr Kypcamnira Tanepnain jxapaeHAHp. 

By Gopana “4>H3HKa” HynajinniAam ^annapHH ypraHHin ana my »apaenAa 

acocHH pons yimaHAH. IIIyHHHr ynyn YaGeKHCOH PecnyOnKacH xanpnap 

Tanepnain nnHMHAa “On3HKa” , “PiH^opMaTHKa” HyHannmAara (JiaHjiapHH 

yKHTHin KomiemjHJicHHH HinnaG hhkhiii 3Ht 3apyp HninapAan Gnpn GyjinG 

XHcoGnanaAH.

“<I)H3WKa” HynnainHAa (JjannapHH yKHTHm KOHuenijimcKHH spamm 

33MHHH, acocH GynnG, KyHWAanuiapHH aHrnani MasncyAJram xncoGnanaAH:

• KOMnbiOTepnap, KOMnbKyrepjiH KOMMyHHKaijHOH TexHononumap 

AyneAarH axGopor hhkhaoGhhhht MaxcynHAHp;

• YaGeKHCTOH PecnyGnMKacHAa TawiHM xcapaenHUH tbuihmkh 

KOMTn»K)TepnaiiiTHpHniHHHr xcaxon AapaxcacHAa MocnaurrHpnni ifynnapHHH 

Hsnani 3apyp;
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• KoMTTbTOTep TabJiHM TKapaeHHHH CaMapajJOpjIHTHHH OIDHpyBHW 

KyBBaTJin BOCHTauapAnp, uyHKH y yKyB ax6opoTJiapHHH chcJjbtjih erKaanui 

HMKOHHHTJiapHHH KCHraHTHpajIH, ^)3HHH yPraHHUira SyjITaH KH3HKHHI 

(MOTMBaUMS) HU oniwpajm, TabJTHMHH KH3HKapJIH OJIH6 SopHUI HMKOHHHTHHH 

KeHraKTHpaAH, yxyB (jjaojmjrniHH 6oniKapmn ycyjinapHHH yarapmpajiw, 

yKyBHUJiapHHHr axGopoT KyaaryBHH cH^aTHjiarH axaMHOHHH lOKopu jjapax<ana 

6ymnnHHM TabMHujiaHUH sa xoKaao;

• 3aM0HaBHM KOMm>K)TepJiapfla rpa(|)HK HHTep^eftc, “nycTona” MynoKOT 

Bocnranapw, HurepHCT Ba 6omxa HMKOHHjiTJiapHHHr MaBHcy/uinni Gapna coxa 

MyraxacHcnjiapwra, yMyMHH (JjoiinajiaHyBHHJiapra KOMHbiOTep Gnjian GeManon 

MyjiOKOT KHJIHUI HMK0HH5ITHHH 6cpajJH;

• Y3 (fjaHHHH uyxyp ypraHHIUHHHr 5JHTH HMKOHHJITJiapHHH Sepajin;

• KoMnbKyrep cobouxohjihih naTHxcacHua 6onajiap yarapub Sopaerran 

AyHeua Kejiaxcax xaeira sa mojuhh (JjapoBOHUHKKa 3pHinHnira sxmnpoK Taiiep 

SyjiHinjiapii 3apyp;

• EyuaxcaK 4)H3hk - Myraxaccnap y3 4)aHJiapHHn Ba HHtjjapMaijnoH 

TexHOJionuuiapHH 6njinnuiapH 3apyp;

• UlyHuaH nyxia Ba hbhhji TabJiHM HHcrpyMeHrapHHCHHH upaTHm 

jio3hmkh, y y3 HaB6aTHjja lOKOpn MauaKajiH KajjpjiapHH TaHepnanmn TaniKHJi 

Khjichh;

• XaP 6np TabJiHM xcapaeHH y3 nunra uyue xaKHjjarH xo3iiprn 3aM0H 

TacaBBypnapHH Kawpa6 onraH Gynninu jioshm;

• Xap 6np H3HHJI Ba MaHTHKHii TyrajuianraHJiHKKa ara TabJiHM 6ockhhh 

yHH GHTnpyBHHjiapHH xaeira TaHeprapjiHrHHH HHo6aira ojihui KepaK, jibHH xap 

6np y3BHHJiHTH TabMHHjiaHHinn 3apyp;

• 3aMOHaBHH KOMTTblOTep TeXHOJIOTHJUiapHHHHT HMKOHHXTJiapH Uiy 

napaxfajiaKH, ynapnau HacJiaKaT , 6anKH, xap TMOMOHjiaMa eryK, 

6apKaMOJi aBJionHH TapGunjianina, 6anKH, xap TOMOHJiaMa eiyK, 6apKaMon 

aBjiojiHH TapGiuuianiAa xaM (JiounajiaHHin MyMKHH.

TabJiHM.ua

Ma3Kyp Huina TabJiHM TH3HMHna “®H3Ha” H^TiaimuiHnani (JiaHJiapHH 

yKHTHin KOHijenuHxcHHH HniJiaG HHKHnijia ojihh TabJiHM GocKunnjiaH 6oinna6 

TabJiHM ojryBHHjiapHH (|)H3HKa Ba aneKTpoHHKa, ^)H3HKa Ba acrpoHOMHJi 

MyraxaccHcnapH Ba Myraxacnc 6yjiMaraHJiap Gyiunia anoxnna KaMpa6 hhkhui

T3BCH5I 3THJI3JIH.
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TabJiHM.ua


MaKTabrana Tap6ns, ywyMnfi ypTa TawniM, ypra Maxeye KacG xynap 

Tai>jiHMH aa ynjiaH kchhhth TatjiHM GocKHHJiapHHH y3 imnra ojiran 4>w3HKa 

Gymna MyraxaccHc GyjiMaraHJiapra MynxcajuianraH ym6y “On3HKa” 

HyHaminiKnarn (fjaHiiapHH yKirrnm KonnenmuicH, ne«arorHKaMH3 yryH shfh 

Gynran HH30M Ba Kapaumap CHCTeMaenra acocjiaHraH:

- KOHueimHx KajpuMH? Gyryn “xaenrii uhkjih” hh [160,161,163] xncoGra 

OJmni Kepax;

- “d>H3HKa” HyHajrwmH/iarn (JjaHiiapHH yKHTHin .ayHeHHHT xo3nprn 

XOJiaTH sa pHBOJKJiaHinn HCTHKGojuiapHHH, MHKpo nyne Ba MHKpooGteKT 

XaKWAarw xo3Hpn< 3aMOH TacaBBypjiapHHH xHcoGra ojiran xonaa Tai>JiHM 

Ma3MyHHjxarH yarapninjiapHH aKC airnpHiiin KepaK [116-127];

- “<I>H3KKa” HyHajiHiiin,na TatiiHM ojiramiap xaM jjacTypnamTHpiiin sa 

TexHononuuianiTHpHni acocjiapHjiaH Ghjihm ouHmjiapu 3apyp;

- “OH3HKa” HyHajiHuumani (JjaHJiapHH ennpaji TaMoimJiH acocmia 

KypnjiHiiiH Kepax;

- “d>H3HKa” xypew GyjiMMJiapHHHHr MaB3yjiapw ocoH^an - MypaKKaGra, 

KeTMa - KeiJiHK acoc/ja MypaKKa6jmK aneMCHTJiapHH acra - acra khphthui 

opKajiH, (JjyH^aMeHTan (|)opMyjiajiap sa Tyniymajiap GwjiaH Gohhtmiii opKann 

XypujinniH 3apyp;

- 4>H3HKa 4)aHH4arH y3JianiTHpHJIHIIIH KHHHH MaB3yjiapHH axGopoT 

TexHOJionmapH MyxHTH^a yKHTHmHH y3ynyKCH3 TatJiHM HcapaeHHHHHT 

GocKHHJiapHjia yKHTHrnnw Tannain khuhih;

UnuiaG HHKHJiaerraH yxyB KypciiapH Ma3MyHHHHHr xhthjihth Ba 

.HOjnapGuHK MyjmaTKHH yaaHTHpHiiiHH axGopOTHH Kanra nuuiani 

TaMOHHJinapHra ypry 6epnni acocHAarnHa aManra onmpHin MyMKHH;

- maxcHH yKHTHin, TapGnxjiani Ba pHBO»JiaHTHpHm cH^arnapHRH 

Ka(J)OJiaTJiaiiira HyHairn<pHJiraHJiHK;

- yKHm BaKTH pecypcjiapnn yxyBHHJiapHHHT Ta^aKKypHHH 

pHBOJKJiaHTHpHui, yKyB hxcoahm (JjaojiHSTWHH TaniKHJi 3THin (JjoKnacHra Kanra 

TaKCHMJiam.

KDKopH.ua Gaen anuiraH TaMOHHJuiap acocnna KynaaarH acocHii 

KypcJiapHH UnuiaG hmkhih Ba TemnuiH tbljihm GocKHHJiapmia ypraHnm 

naaapjia ryTHJiran.
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- «Ow3Wxa onaMwra caexaT» — MaxraGrawa TapGwsi sa GonuiaHEww 

TatjinM SocKWHJiapHjia (|)W3wxanani cojma TyuiyHwwjiapHw aprax 

xypwHwmwjiarw caxwa xypwHwnuiapw, poiuiw ywwnjiap, 3X,M nacTypjiapw, «My3 

epapjiap», xoMm>Kyrep Tpewajxep nacTypnapw Ba nwnaxrwx- MaTepwaiuiap 

 Gepwni TaBcwx 3Twuanw («MojiexyjianwHr xapaxarw», «3appaHwwr 

TapTw6cw3 xapaxaiw», «MojiexyjiaJiapwwHT wnwumarw xapaxaTww xoMirwoTep 

flacTypJiapw sa xoMmiOTep ywwwjiapw opxanw yxwTnniHW Tamxwjuianrrwpwin); 

Grawa TawiwM

xypwHWiuw.ua

- MaxraGrawa TatJiWM 6ockhhwj3 Gojiajiapra $w3wx KOHyHWjmiapHw, 

TaGwaT KOHywjiapwww MyjrtTwnjiwxanwoH  waMowwnniap opxajiw, 

□XM ^acTypjiapw  GocxwwMa-GocKWH yprarwG 6opwm;

xypwHwm.ua

ep.aaMw.ua

- «d)n3wxa ojiaMWjia» (d>K), «Ow3WX onwMiiap xaerwnaH», «<I)w3wxa» — 

ywyMww yPTa TauiwM  (eniuapHW xenajxarwHw ywjia6, wjimww 

wiiiJiapra jxauG 3Twm, 4>awra KwawxTwpwni Maxcajjwjia);

6ocxwww.ua

- «Ow3Wxa xypcw», «<Dw3wxa xypcwjjarw yxwTwjiwuiw kwwwh MaB3ynapww 

xoMm>K)Tep TaiMWHOTW Ba axGopoT TexHOJiorwxjiapw Myxwrwjia yKWTwmw - 

ypTa Maxeye, xacG-xywap TaumMW Gocxwmma (6a3aBww GwnwMJiap cw(|)aTwna 

Gepwiimw wnoGarra oimwraH);

- «<bw3wxajia 3aM0waBww axGopoT TexHOJiorwxjiapw», “YMyMww $w3wxa 

xypew” onww TaKnwMHWHr Taxww Gockwww (6axajiaBpwaT)jia TatJiwM 

wyHajiwinnapw 6ywwwa (<|)W3wxajiaH GwjrwMJiapww  wwTepweTjiaH 

ax6opOTJiap 6a3acwww Tyjuwpwin wyjiwww wwo6aTra onnwran);

6epmn.ua

- AxGopoT TexHOJionwiapw MyxwTwjja $)W3wxa yxwTmn waaapwxcw sa 

ycjiy6weTw”- ojiww TawiwMwwwr Ta5mw 6ocxmiw (CaxajiaBpwaT) na TatnwM 

wyHaHJiwnuiapw 6ywwwa ((Maxeye xypc cw^arnjia);

- <I>w3wxa Ba yww 5^Khtwui Merojjwxacw» - ojiww TauiwMHWHT Taxww 

Gockwww (6axanaBpwaT) jja TawinM wywajiwnijiapw Gyiiwwa;

- Ax6opoT Texwojiorwxjiapw Myxwrwjja xa6yn KminHwm kwwwh Gynraw 

4)W3WX MaB3yjiapww yxwrnni waaapnxcw sa ycJiy6neTW» — onww TaurwMHWwr 

toxopw Gockwww (MarwcTparypa)Aa TaBJiwM nywajiwmjiapw 6ywwwa (Maxeye 

xypc cw^aTw/ia):

- cDwswxaww yxwTwn Merojnixacww- ojiww TaLJiMMHWHr loxopw 6ockwwh 

(MarwcrpaTypa) na TaKJiwM wywajiwninapw Gyiiwwa 4>w3wxajiaH Maxeye xypc;
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- On3HKa yKHTHiii MerojjHKacH xypcH» Manana omnpHin GocKHHnna. 

(MaKTaGraqa TapOnx MyacacajiapHjia $)H3hk TyuiyHMajiapHH hjix 6op 

KHpvnyBHH KOMiiBioTep yiiHHjiapH, TpeHaacepjiap, pojuiH yfiwHJiap, 3XM 

fiacrypjiapH, aHnwannoH uacrypHH jiaBxanap Ba apraxnap niaKJiHuani yKHTHni 

MaKTaSrana (iokoph rypyxnarH Gonanap yTyn).

- «OH3HKaHa KOMTIEIOTep», «Ax6opOT TeXHOJIOITMJiapH  

$)H3HKa» KypCJiapHHH KHpHTHJIHUIH TaKJIHtf) 3THJI3JIH.

MyXHTH.ua

YuiSy KOHuenmw acocnaa WKppHjia Kaita 3THirraH xypcnapHHHT xap 

Ghphhhht MaKcattH, Ba3H(|)ajiapH sa Ma3MyHH Hiinia6 hh KHJiraH.

TascHM 3THJiaerraH «<I>H3HKa» nynajiHiiiHAarn $aHJiapHH yKHTHin 

KOHnenuHucH aaBjiaT rawiHM craHflapmapH xoMiuiexcH, naMynasHH yKyB 

pejxauapH Ba AacrypnapM, yqyn - mctojihk anaGnerjiap HUiJiaG hmkhui ynyii 

aCOC 6yJTH6 XH3MBT KHJIHIIIH MyMKHH.

13. §. (DH3HKA TAKJIMMH KOHIXEnUMLHCH BA YKHTHJIMUIW 
KHMHH MAB3YJIAP YPHEE.

TaKJIHMHH HCJIOXH yHHHr TapKH6HHH y3TapTHpH6 K)6opAH [103,104,158- 

163] By rapKn6 KyitajiarH KeTMa-KerjiHKra ara 6yuH6 kojihh: yMyMHii Ta'bnnM: 

ypra MaicraG exH ypTa-Maxeye, GaKanaBpnar, MamcrpaTypa, acnnpaHTypa, 

jjOKTopaHrypa. TapKH6 yarapnniH y3JiyKCH3 tbejihm MaxcMyacHjia jmrHJiaHraH 

OH3HK3 yKHTHm KOHnemjHKCHHH upaTHJiHiBHHH TanaG KHJia^H. ym6y 

KOHnenimaHH nnuiaG HHKHJiraHjia ypra-Maxcyc Ba Kac6-xynap TaBJiHMHfla 

acoc^a GaaaBHH ratJiHM TyniynnacH yMyMHH ratJiHM ^anjiapnn Ma3MyHH.ua axe 

3THUIHHH HHoGaira 0JiHmHMH3 3apyp [103,104,158,160, 163]. OJiHHHrn TauiHM 

TH3HMHna ypra MaxraGaa ^H3wca 6-11 cHH^Jiapaa yprawuiran [7-11]. 

Xo3Hpn< ranaG Gyitaqa non anuiraH «YMyMHH ypra rawiHMHHHT jiaBjiaT 

TawmM cramiapTH Ba yicys aacrypHw Gyinma MaicraG (|)H3HKa xypcn 6-9 

CHH(f)Jiap ynyn MyiDKajuianraH GynnG, yHHHr KynHAanma MaaMyra MaBxyji 

3Ah:

6 CHH(|)

1. KHpHm 2 coaT (<I>H3HKa hhmbhh ypranajiH? <0h3HK xo^Hcanap. Ohsh- 

xa TapaKKHeni rapHXHjiaH MaEJiyMOTJiap. DKaMnar pnBoxuiaHHimma 

4)H3HKaHHHT axaMHUTH. YsGcKHCTOH^a ([)H3HKa TapaKKHem.)

2. Xapaxar sa xcncMJiapHHHT yaapo TatcnpH (18 coar).

32

MyXHTH.ua
Ma3MyHH.ua


3. )KncMJiapHHHr MysosanaxH. Ojuhh MexamiaMJiap (8 coax).

4. Moana Ty3HJiniiiH (6coaT).

5. Hcchkjihk MaunroajiapH (6 coaT).

6. Tosyni xojwcajiapH (6 coar).

7. EpyFUHK xoflHcajiapH (10 coax).

9. TaKpopnaui (2 coax)

10. SKCKypcHH (2 coax).

7 CHH$

1. SneKxp 3apaiuiap. SneKxp MaiUoH (8 coax).

2. Sjiexxp xokh. SjieKip aanxcnp (24 coax). Maranx Mannon (9coax).

3. SjiexxpoMarHHX xonncanapH (10 coax).

5.^phm ^KaarHHJiap (7 coax).

6.3jieKxpoMarHHx xe6paHHniuap sa xy/iKHHjiap. PanHoajioKaHHHr 4)H3hk 

acocnapH (6 coax).

7.TaKpopjiam (2 coax).

8.3KCKypcH5i (2 coax).

8 CHH(|)

1 .KHHeMaxHKa acocjiapn (16 coax)

2. /InHaMHKa acocnapH (22 coax).

3. CaKJiaHHni KonyHJiapH (10 coax).

4. CyioKJiHK Ba ra3Jiap MexannKacn acocnapH (8 coax).

5. Te6paHHm Ba xyjiKHHJiap (8 coax).

6. TaKpopJiam (2 coax).

7. SKCKypcHJi (2 coax).

9 CHH$

1. MojieKyjwp 4»H3HKa sa xepMonwnaMHKa acocnapH (22 coax).

2.0nxHKa (18 coax).

3 .Axom c^H3HKacH acocnapH (10 coax).

Axom (|]H3HKacH OyjiHMHHHHr Ma3MyHH Kyi™ n arena:

Axom xy3HJiHniH. Tomcoh MoneJin. Peaepc^opn xa>KpH6ajiapH. Jlaaepnap 

Ba yjiapHHHr KyJUiaHHjiHiiiH. Xnpo xy3HJinmH. PannoaKXHBjiHK. Anb^a, 6exxa 

Ba raMMa nypjiap. HeiixpoH. Xupo KynjiapH. PajjHauHOH HypnaHHinunr 

Ghojioxhk xatcnpn Ba ynnan xHMOJUiaHHin. Kupo 3HepnwcH Ba ynnan 
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^oft^ajiauMni. YsGeKHCTOHjia jwpo (|)H3HKacH coxacmia ojih6 SopwiaerraH 

Hnuiap.

4 . Kohhot 4)W3HKacw (10 coaT). OjiaMHHHT 4)M3hk Mamapacw (2 coaT).

6. TaKpopjiam (4 coaT).

7. SKCKypcmi (2 coaT).

AKaueMHK jihiich aa Kojurexuiap ynyn naajiaT CTaHjiaprnjia WHo6aTra 

onHHraH KyHH^arH MaTepnajiHH yTHJinnin KepaK:

JJacTypjiapHWHr MaawyHH (160 coaT)

KnpHin (2 coar) (TaSHainH ypranniiwa $)H3HKaHHHr ypHH. <DH3HKa aa 

TexHMKa TapaKKweTH. <I>H3HKaHHHr pHBoxcjiaHHm Tapnxwra ohji Ma-bjiyMOTJiap. 

Ta6naTHH ypraHHm HJiMHra lUapKHnnr 6yiOK ajijioMajiapHHHHT KyuiraH 

xjiccajiapH. YaGeKHCTOHjiarn (f)H3HKa aa tcxhhkb coxacmia ojih6 6opnjiaerraH 

TajiKWKOTjiap. <Dh3hk KarrajiMKjiapHMHr Xajixapo OnpjiHKJiap chctcmbch (CH). 

Acochh aa xocHJiaann ycyjinapH. yjraamjiapjiarH Myrnax aa hhc6hh 

xaTOJiHKiiapHH aHHKnam.

1. MexaHHKaHHHr 4)H3HKaaHH acocjiapH (22 coaT).

2.1.1. KHHCMaTHKa acocjiapH (48 coaT).

3. 1.2. JjHHaMHKa acocjiapH (6 coaT).

4.1.3. MexaHHKa caKnamnn KOHyHJiapHHH (2 coaT).

5.1.5. MexanHK TeGpaHHnuiap aa TyjiKHHJiap (4 coaT).

6. Taxpopnani (2 coaT).

7.2 MojieKyjwp $)H3HKa aa TepMO^HHaMHKaHHHr acocjiapH.

8.2.1.MojieKyjwp khhcthk nasapna acocjiapH (8 coaT).

9.2.2.CyiOKJiHKJiapHHHr xoccajiapn (6 coaT).

10.2.3. KaiTHK JKHCMuapHHHT xoccanapn (4 coaT).

11. 2.4. TepMOAHHaMHKa acocjiapH (4 coaT)

12.2.5. TaKpopjiam (2 coaT).

13. 3. DjieKrpo^HHaMHKa acocjiapH (80 coaT).

14.3.1. Sjieicrp MaHAOHH (8 coaT).

15.3.2. YarapMac tok KonynjiapH (8 coaT).

16.3.3. Typjm MyxHTJiapaa 3JieKTp tokh (12 coaT).

17.3.4. Manurr MafimoH (6 coaT).

18.3.5. SjieKTpoMarHHT Te6paHHinjiap (12 coaT).

19.3.8. SjieicipoMarHHT TyjiKHHJiap (6 coar).
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20.3.9. OrrniKa. EpyFJiHK TyjiKHHJiapn (16 coar).

21.3.10. Hhc6hhjihk HaaapnacH sncMeHTJiapn (4 coar).

22.3.11. TaKpopnani (2 coar).

23.4. Kb3ht (J)M3WKacH acocnapn (26 coaT).

24.4.1. Kb3ht omuKacH sueMeHTJiapH (10 coar).

25.4.2. Atom Ba aTOM xupocH (8 coar).

26.4.3. Xapo snepreTHKacH (6 coax).

27.4.4. TaKpopnani (2 coaT).

28.5. yMyMJianiTHpyB^H .uapc (2 coax).

29.5.1. OjIHMJiapHHHT 33MOHaBKH (|)H3HK M3H3apaCH (1 C03T).

Atom Ba aupo (|)H3HKacH xaM.ua Jtapo snepreTHKacH 6yjiHMJiapHHHHT 

MaB3yjiapn KyiiH^arnHa:

Atomhhht TyanjiHuiH. Pe3ep<|)opA Taxpw6acn. Atomhhht napoBHii 

MOAe/lH. BopHHHT KB3HT FIOCTyJiaTJiapH. EpyFJIHKHHHT KB3HT M3H6aJiapH ----

epnap, yjiapjiaH <J>3h-tcxhhk3 B3 xajiK xpKajiarn.ua 4)oiiuaJiaHHni. Atom 

MUPOCHHHHT TapKHOH. H3OTOUJiap. ATOM SJipOJiapHHHHT GoFJiaHHUI 3HepTHJICH. 

Xupo peaKHHJUiapn. PaawoaKTHBJiHK. Aub^a, 6erra Ba raMMa HypjiaHHnuiap. 

3jieMCHTap 3appajiapHH KyaarHiii Ba Kan# khjihui ycyjuiapH. PajiHoaKTHB 

aibiaHHiiDiap. PajjHoaKTHB eMHpHJiHin KOHyHH. 3neMeHrap aappanap Ba 

yjiapHHHT xoccajiapn. Kocmhk nypjiap. TIo3htpohhhht Kann|) bthjihiuh. 

3appajiap Ba annoappajiap. 3aappanap Ba aneKTpoMarHHT HypjiaHHni 

KBaHTJiapHHHHT ysapo aiuiaHHUiH.

Kypra3Ma sa TaxpuGanap. PeseptJjopu TajKpnGacHHHHT moacjih.

2. Bhjilcoh KaMepacHua H3Jiapnn KyaaTHin.

3. Hohjiobhh 3appajiapHH KaHJUiarHHHHHr Ty3HjnnnH Ba HUUiamH.

ypan fljipocHHHHT 6yjiHHHuiH. 3amKHpjiH peaKiiHX. Kupo peaKTopn. 

Atom ajieKipocraHiwcH. TepMOJWpo peaxiiHUJiapH. Kyern Ba K)Juy3Jiap 

3HepTHHCH. Pa/IHOaKTHB HypJiaHHIIUiapHHHT 6HOJIOTHK T3T»CHpH. Xapo 

snepreTHKacHjiaH thhujihk Maxcajma (|)OHjiaJiaHHUi HHKHJioSnapH. 

y36eKHCTOH4a fljipo (|)H3HKaCH COXaCHJjaTH TajIKHKOTJiap Ba yjiapHHHT 

HaTHJKajiapmiaH xajiK xpKajrHnma (JjoiuiajiaHHUi.

BaKanafipnaT 6ockhhh ynyn (J)H3HKa KacGnra oha cranjiapT KyiomaTHHa 

Ma3MyHra sra:

MexaHHKa:
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Mojuwm HyKra KHHeMainKacH; moakhh HyKranap cwcTeMacH 

AHHaMUKacn; caKnanmu KOHynnapH; kstthk jkhcm Me\aHWKacw; HOHHepiiHan 

canoK CHCTeMajiapHqarn xapaKar;

Mahsus nisbiylik nazariyasi elementlari. Elastik kuchi; mehanik 

tebranishlar va to’iqinlar; akustika asoslari; relyativistik mehanika asoslari.

Moddiy nuqta, qattiq jism, mehanik sistema; vaqt, fazo,radius vector. 

Sanoq sistemasi. Harakat tenglamalari, statika aksiomalari, juft kuchlar 

nazariyasi, kuch moment, kuchlar sistemasi, massalar markazi.

Kinematika asoslari: moddiy nuqta harakati qonunlari; tezlik, tezlanish, 

nuqtaning murakkab harakati, jism harakati. Murakkab harakat. Dinamika 

asoslari: Galiley almashtirishlari, klassik nisbiylik prinsipi, harakat qonunlari. 

Impuls va uning saqlanish qonuni. Nyuton qonunlari. Analitik mehanikaning 

asoslari: umumlashgan koordinatalari, umumlashgan impulslari, lagranj 

tenglamasi. Saqlash qonunlari va ulaming fazo va vaqt simmetriyalariga 

bog’liqligi. Gamiltonning kanonik tenglamasi. Puasson qavslar. Tebranishlar, 

chiziqli garmonik ossilyator. Zarraning markaziy maydondagi harakati. Kinetik 

energiya, impuls moment, qattiq jismning inersiya tenzori.

Elektrodinamika va nisbiylik nazariyasi: vakuumda elektr maydon, 

elektrostatika asoslari, elektr maydonda o’tkazgichlar, dielektriklarda elektr 

maydoni, elektr maydon energiyasi, o’zgarmas tok va uning qonunlari, qattiq 

jismlaming elektr o’tkazuvchanligi, metal va yarim o’tkazgichlarda 

termoelektron emissiya va kontakt xodisalari, elektrolitlarda elektr toki, gazlarda 

elektr toki, o’zgarmas tokning magnit maydoni, elektromagnit induksiya, 

moddaning magnit xossalari, elektromagnit tebranishlar va to’iqinlar.

Elektrodinamika asoslari: vakumdagi va moddiy muhitdagi elektromagnit 

maydonning Maksvell tenglamalari. Maksvell tenglamalarining eksperimental 

asoslari. Elektromagnit maydon potensiallari va ulaming tenglamalari. 

Elektromagnit maydon energiyasi zichligi. Elektr maydoni va uning tenglamasi. 

Zaryadlar sistemasi va uning maydoni. Dipole va uning xossalari. Elektrosatik 

maydon energiyasi. Stasional magnit maydon. Vektor potensiali va uning 

tanglamasi. Magnit moment. Elektromagnit to’iqinlar. To’lqin tenglama. 

Elektromagnit to’lqinlarining qutblanishi. Dopier effekti. Mahsus nisbiylik 

nazarayasining asosiy tushuncha, prinsip va postulatlari. Nisbiylik prinsipi. 

Lorens almashtirishlari. Kinematik affaktlari. Relyativistik mehanika asoslari:
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to’rt o’lchovli fazo, to’rt o’lchovli tezlik, to’rt o’lchovli impuls. Energiya va 

impuls orasidagi bog’lanish, Eynshteyn formulasi. Umumiy nisbiylik nazariyasi 

asoslari: noinersiali sanoq sistemalari, ekvivalentlik prinsipi. Kovari anti ik 
prinsipi. Eynshteyn nazariyasi xaqida. Kosmologiya elementlari. Optika: /

Geometrik optikaning asosiy tushunchalari va qonunlari, optika asboblarJ 

fotometriya asoslari, yorug’lik interferensiyasi, kogerentik, yorug’lil

difraksiyasi, Gyuygens-Frenel prinsipi, difraksion panjara, rentgen nurlar 

difraksiyasi, xajmiy difraksiya, yorug’likning qutblanishi, qutblanish

tekisligining aylanishi, yorug’lik dispersiyasi, dispersiyaning normalva anomal 

nazariyasi, yorug’likning yutilishi, yorug’lik dispersiyasi va yutilishining 

elektron nazariyasi, nurlanish va yutilish spektlari, lyuminessensiya, spektra 

analiz, yorug’likning sochilishi, kristallooptika, harakatlanayotgan muhitlai 

optikasi, nochiziqli optika elementlari, tolali optika, atom va molekulyai 

spektroskopiya asoslari. A

Kvant fizikasi:

Issiqlik nurlanishining Plank gipotezasi, nurlanishining kvant xossalari, 

fotoeffekt, Eynshteyn formulasi, kompton effekti, moddaning to’lqin/ 
hususiyatlari, de-Broyil to’lqini, Geyzenbeming noaniqlik pirinsipi, atom<^a\ 

molekulalaming tuzilishi, Mendeleeyevning elementlar davriy sistemasi, Paulr 

prinsipi, atomning Rezerford-Borm modeli, atomdagi elektronning kvant 

sonlari, Zeeman effekti, Shtark effekti, Dopier effekti, molekulyar spektlari, 

lyuminessensiya, spontan va majburiy nurlanishlar, optika kvant generatorlari, 

qattiq jismlarda kvant hodisalari, yarim o’tkazgichlari,yarim o’tkazgichlar’ o’ta 

o’tkazuvchanlik, qattiq jismlaming issiqlik va elektr o’tkazuvchanligi, qattiq 

jismlar issiqlik sig’imining kvant nazariyasi, Fermi energiyasi, atom yadro 

fizikasi, bog’lanish enrgiyasi, radiaktivlik,radiaktiv yemirilish qonunlari, alfa-, 

beta-aylanishlar, gamma, yadro reaksiyalari, yadro rektorlari, boshqariladigan 

termayadro sintezi, elementar zarrachalar. /

CTanrcTWK ij)W3WKa aa TepMOAWHaMHKa: ""—------

Tasjiap MOJieKyjurp - kchcthk naaapnacH acocnapu, HAean raa 

KOHynnapw, MOJieKyjiajiapHHHr Teajiwm aa anepnucH SyintHa TaKCHMorn, 

raaJiapjia KyHHni xojjHcacH, TepMOjtmiaMHKa acocjiapH, peaji raajiap aa 

cyioKnwKJiap, (JiaaaBHH ynmiJiap, cyiOK xoiiaTHHHr xoccajiapn, kstthk 

XGicMjiap, KpHcrajuiapHHHT MexamiK aa hcchkjihk xoJiarjiapH. Acochh 
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TymyHHanap: MyB03aHarjiH Ba HOMysosanaTJiH xojiarnap, craincthk ancaMGjib. 

MmcpocKon napaMerpjiap. CHcreManap Ba yjiapHHHT thkchmot (JjyHKunjmapH. 

CTaincTwc TepMOflHHaMWKa acocJiapH. TepMOAWHaMHKaHHHr acocnn 

KonynjiapH. Hhkh BHepnui, SHTporuw.

BojitUMan (JjopMyjiacH. Kneaji ra3. Maxcsejin thkchmoth. 3HepnwHHHr 

□pKHHiiHK aapaxajiapn Gynina tbkchmoth. EojibUMaH thkchmoth. Pean ra3Jiap. 

Xojiht TeHTJiaMajiapn. Baimep-Bajitc TeHTJiaMacH. Oaaauap MyBO3HHHTH. 

FhGGchhht 4>a3ajiHp kohjjhch. KnaiinepoH Knaanyc tchtjihmch.

Kbhht cththcthkh: Bo3e-3nHmrenH bh OepMH - ^npaK crarncTHKaJiapH.

Bo3e-3HHnrreHH cranicTHKacHHHHr KyjDiaHHiiiH, MysosanaTJiH 

HypnaHHiii, TIjihhk (JiopMynacH. KarniK xhcm hcchkjihk chfhmh. DuHiirreHH 

HH3apHncH. fledaii naaapimcH. OepMH - JJepaK erarHCTHKacHHHHr KyjmaHHiuH. 

MerHJijiapHHHT 3JieKTp yrKaayBHHHJiHTH. BpHM yrKaarHHJiap. ApanauiManH 

jhrKasyBqaHJiHK. Koppejumwi. Oh3obhh bh BaKT Gyimna KoppcJiauHa. 

HoMyBoaaHaTJiH xojiaTJiap. Khhcthk xoAHcanap. Khhcthk KOs^mjeHTJiap.

^hth TH3HMA8 MaTepHajiHHHr Gnp khcmh ypTa Maxeye Ba KacG xyuap 

thbjimmh Gockhhhth ynuiran [103,104,158,160-163]. By rarjiHM 6ockhhha3 

yKyBHHJiap M33Myn >KHKaT,naH Karra MaTepnajiHH arajuianuiapn 3apyp 3,kh. 

OH3HKH Ma3MyHHHH 6oCKHHM3 - 60CKHH yTHIima yKyBHHJiapHHHT emu, 

npo([)ecHOHaji HynaJinniHra Kypa, GepHJiHHaerraH Ghjihmhh ratnHM 

GocKHHJiapHAa TyraTHjiHinn MyMKHHJiHTHHH HHoGarra ojthhhiiih 3apyp. 

Xo3Hpra Kymia aca 11 hhjuihk TauJiHMHHHr sapypHarn Ba yHH ramiHM 

TH3HMHra JKOpHH 3THJIH1IIH, GaiHMOM (JjHH TapKHGHHH Ba ^3HHH yKHTHHI 

Ma3MyHHHH yarapTHpHJiHiiiHra ojih6 kcjiah. By neraHH, bk3Acmhk jihuch B3 

KOJDicJKjiapAa Gojiajiap yKHM3cnHKJiapH MyMKHHjiHTH caGaGjiH, GaKairaBpmiTHH 

GHTHpyBHHJiap aca kchhh ojihh yxyB TopTjiapHjia yKHMacjiHKnapHHH HHoGarra 

OJIHHHIHH 3Hpyp, JTbHH THBJ1HM y3BHHJIHK ITpKHUIIHra 3TH GyJDHIJH KCp3K. 

X,aKHKarnaH \aM 11 hhjuihk MaKTaGHH GHTHpran Oona ryrpHAan ryFpH Hiura 

KHpnG, y3 (JjaojiHBTHHH GonuianiH MyMKHH, GyHHHr ynyH yHAa erapirnna 

MajiaKa ea KyHHKMa GyjnnnH KepaK. KojuieauiapHn GHTHpran yKyBHHJiap xaM ya 

(jjaojiHjrrnapHHH ojihh yxyB lopmapHra KHpMacAan xaM GonuiamnapH 

MyMKHHKy. Illy caGaGjiH, xap 6np raiuiHM GocKHHHAani yKHTHin hhjimhh 

TOMOHAaH Ba 6hjihm GepHHi jKHxaTHAan TyrajiJiaHrajiHKra sra GyjiHiiiH KepaK. 

[7-11,77,99,100,102]. Xoanpra ypra MaicraG Ba ypra Maxeye KacG - xynap
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TaLJiHMima <J)H3HKa KypcHHH Ma3MyHH Surra rabJiHM SocKjmimarn 

MarepnajiHUHT MauiyM khcmhhh kcchS ojihS, HKKHHHHCHra ojihih, SnpnjiaH 

KaMafinipnS, HKKHHHHCHra cypw6 ^KaaHUi jieS TyniyHMacjiHrwMW3 KepaK. 

HyHKM Syjiapjjara Ma3Myn xcaxon cranjiapTJiapHra moc paxoSarjioni 

Myraxaccwcjiap, rauiHMHH ryMaHHrapjiainrHpHiu rajiaSnap Snjian Sofjihk. 

Xhto niapoHT.na MaicraS 11 hhjuihk MaicraSra yTKa3HJiHuiH, KoimexjiapHHHr 

SepKHTMUHuiw, (Jjaxar anpHM aKaaeMHK jih iiefijiapHH kojiahphjihihh, rawiHM 

TapKw6nra sa yHHHr Ma3MynwHH KynupujiHuiHra, yaraprwpmnjiap 

KHpwTHJiniimra ca6a6 SyjiAH. Awmmk jihiich sa Kojuiexoiapjia 1-2 Kypcjiapna 

yKHTHJiajjHraH $aH MasMynn MaicraS KypcHHHHr 10-11 CHH^wra ryrpn KejiajjH. 

ABBan 4)n3HKa KypcH MaicraS KypcnjjaH Marepnaji 6np khcmhhh ojihih Swian 

aManra oniHpHJiran Syjica, aajieMHK jihiich Ba KOJDiexoiapHHHT (fjamiap Syinna 

ratJiHM SepHin TapKHSnra SepHjiran sah, xo3Hpna 3ca 6y Ma3MyHHH IOfII 

CHH(|)Jiapra SepmiHiuH jioshm, SojiajiapuHHT eniH Ba chxojiofhk xcHxaTJiapHHH 

HHoSarra oirraH xoima 4>aH rapKHSn, yHHHr MasaynapH Ba HHMa yxwrnjiHniH, 

KaHjiaii yKHTHjiHUJH HwiiaS hhkhjihuih 3apyp SynjiH lily nyicraH Haaapaan 

kcjih6 HHKKaH xoima, Kajipjiapra KynimarH ranaSnapHH Kyinini SnjiaH 

aHHKJiaHajjH:

- y3 kbcShhh moxhp ycracH Syunni;

- 3aMOHaBHH TexHHKa Ba axSopoT rexHOJionuuiapH, KOMDbrep 

rexHHKacH SHJian nnijiainHH sa yn^an jjaBp ranaSn acocnua c|)OHjiajTaHHinHH 

Shjihiiihh;

- ner 3Ji MyraxacHcnapH Snnan paKoSar^onuiHKUa tchf, sa xcaxon 

craHAapmapHTa HKHHJianiHui;

- ojiaMHHHT npajiHniH xaKHjia yMyMHH TacaBBypra ara 6yjnnn;

- raSHHH, ryMaHHTap Ba jjyneBHH SHJiHMJiapra sra Syjiinn;

YHjiaH rauiKapn xhth CHcreMajja 4)H3HKa KypcHHHHr ypra Maxeye Ba 

Kac6 - xynap ratUHM Ma3Mynn MaicraS $H3HKa KypcnjiaH yrran Marepnaji 

khcm XHCoSnra jrarapraHHHH HHoSarra ojihidhmh3 KepaK. yaSeKHCTOH rauiHM 

CHTeMacH - MaicraS raBJiHM SocKHHHra Ba ynjian xaM ojiahhpok MaKraSrana 

ratJiHM TH3HMHra HHcSaran MapKaajiainraHHHH HHoSarra ojihuihmh3 jioshm 

[70,158,160,161,163]. TabjniMHHHr jmaaxTHK cmipajicHMOH th3hmh Sy 

SocKHHjiarH (|)H3HKa, HH$)opMaTHKa KypcjiapHHH y3BHHJiHK acocHjia aMajira 

oniHpHjiHiiiHHH Ha3ap.ua ryrajiH. HH(|)opMaTHKa xaM “KajipJiapHH 
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TaHepjiainHHHr mhjuihh moacjih” aManra omnpnjimunna pHBoxcnaHHG kcjiah, y 

y3HHHHr H3Aonuiapn 6yjiraH “HH^opManiKa aa axGopor TexHOJionumapH”, 

Ax6opoT TexHOJiornjuiapw”, “TauiHMAa ax6opor TexHOJionHUiapn” 

4)aiuiapnra axpajiwS kctah, yKHTHJinmnAa oca KenarnH saMOHaBnii GyjiraH 

Front Page AacrypHAa ajieKipoH jjapcjiwK xpaTwnmaH 3aM0HaBHH Maco^aBHH 

LMS, CMS TH3WMJiapmi yxwrnnira yrMOKAa.

Ojihh TauiMM 6ockhhhh3 $H3HKa KypcHHHHr Ma3MyiiHHH y3raP™PH111 

GaKajiaspnaT Ba MarHcrpaiypaAa xaM ypwiuiH [70,81,92,95,101,163]. Illy 

ca6a6jiH, TawiHM TH3HMHAarH acocHH ysrapunuiap sa yHHHr hcjioxh KyHHAarH 

OMHJUiapHH Byxy^ra KejiHiimra ca6a6 Gyjiaan:

• MyraxaccHCJiapra KyinuiraH rajia6napHH TatMHHJiain  

TatJiHM TH3HMHHHHT 6apna 6ocKHHJiapHAaH Ma3MyH yarapHUinapra ynpaMOKna.

MaKcaAH.ua

• KaupjiapHH mhjuihh Tanepnaui aacrypH  

ryMaHHTapJianiTHpHin, BaTannapBapjiHK, paKo6aTAomjiHK sa x.k. cn^aTJiapHHH

MyraxaccHCJiap.ua

TatMHHJianiHH Tax;a30 3T3ah.

• Komhji hhcoh sa eryx ManaKann Myraxaccnc TaHepJiam MaxcajmapHra 

moc Ma3Myn xpanuiaAH.

• Ojiahhth aKaueMHK jinijeH Ba Kac6rxyHap kojuiokh 2 hhjijihk KypcHHH 

khcmh kcchG TanuiannG xncoOnra MaxraG tb-bjihm  shih Ma3Myn 

jipajiAH AeraH H6opa Tyrpn kcjimbhah, 6bjikh yMyMaH hhth Ma3Myn jipaTHJiHniH 

aapyp, 6yHHHr ynyn sea $aHHH yKHTHin KOHueminncH e3HJiHniH KepaK Ba 

4)aHHH yKHTHHIHHHr XHTH MB3MyHH HHDia6 HHKHJI3AH X3MAa 6yHra AOHp JIHTH 

AapcjiHKiiap, yxyB KymiaHMaJiap upanuiHmH 3apyp.

6ocKHHH.ua

• d>H3HKa KypCHHHHT M33MyHH 60CKHHJiapHAa TaKJHMHHHT y3BHHJIHTH 

finnan xaM 6ofjihk.

• KaApJiapHH mhjuihh Tanepjiam AacrypHAa 6ynaxcaK KaApJiapra 

KyinuiraH rajiaGjiap xaMAa TaBJiHMHHHT ahaskthk cnnpaji npHHunnHHH 

nasapAa Tyrn6, y3BHHjiHK, KeTMa - kctjihk, h3hhjijihk b.x.k. raMOHHJUiapHH 

HHo6aira ojithh xojma Ma3Myn xpaTHJiHni KepaK.

TatJiHM coxacHAarn AaBJiaT cnecaTHHHHr acocHii npHHuruiapH 6ynn6, 

yjiap KyHHAanuiap XHCoOjianaAH:

• TabJIHMHHHT y3JiyKCH3JIHTH Ba TaBJUiyKUHAHTH;

• 11 HHJIJIHK TaUIHMHHHHT MaHcGypHHJIHTH;
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• ypTa Maxeye rabjiHM HyHajiHiiiHHH TamiauiHUHr HXTHepHHJiHTH 

(aKajeMwx Jimieii exn MaxraGjja yKHiiiHH jiaBOM 3thhi);

• Ta-bJiMM MajKMyacnHMHr 3HCJIMM xapaxrepn;

• nasjiar TawiHM craHjjapTJiapHHH Herapacn^a raujiHMHHHr Ka6yji 

KUJinHHinura h3Hhjuihfh;

• TatjiHM Ba KacGHH jiacTypjiapHHH Tamiaiiwa enjiouiyBHHHr Ghpjihth Ba 

An^epeHiinajDiaHraHJiHrw;

• TajiaHT sa TaujiHMHH parfiaTJiaHTHpmn;

• TatJiMM MaxcMyacn^an jjaBJiar Ba xcaMHXT GoniKapyBHHH y3BHH 

6oFJiam.

KypcaiwiraH TaMOHHjmapHH peajuiaurrwpnui sea Kyww^arn Hapcajiapnn 

aManra oiiihphjihuihhh Hasap^a ryrajiH:

• TaKJniM MaxcMyacHHMHr xajxp noTeHunajinHH ryG/jaH xxinujiam;

• TapGuxHH, yKHTyBHn, MyanjiHM xacGHHHHT ny^yaynn oniwpmn;

• rypjiH xhji jjaBiiaT Ba HojjaBJiar rabjiHM MyaccacajiapHHH 

pwBOJKJiaHTupHin;

• TatJiHMiiH MajKMyaiiH Kanra Kypnni;

• $aH sa rexHHxa, TexHOJiorwxjiapHWHT ToryKjiapHHH xcyMJianan, 

KOMnbioTep nacTypHH BocHrajiapim, ax6opor TexHOJiornjmapHHH Kyjuiani 

opKajiw TaTJTHM Ba Kac6 nacrypjiapHHH iy6,naH yaraprupHin;

• Ma»6ypHH 11 hhjuihk MaicraS TaKJiHMMra yTHinmi raniKHJi KHJmni;

• .Ahth THnnarH rauiHM MyaccacajiapHHH raniKHJi khjihhi, xycycHH 

MaKraGrana TaujiHM MyaccacajiapHHH, MaKTaG-GomajiapHHH OaH Ba Hmna6 

HHKapHin Ghjibh Gornani, MabnaBHar Ba Mabpn^aT MapxasjiapH CH^anma 

pHBOJKJiaHTHpHIIi;

• Ka^pjiapHH, jKyMJiajjan,  HnuiapHH xaM Bhth xacG sa 

MyraxaccHcriHKJiap 6yi<HHa Tanepnain, Kanra raHepnam Ba MajiaKacnHH 

OHinpHiu, 6ynaa pHBoncnaHraH rexHOJiorwuiapH, HKTHCOjwarH rysyjiMaBHH 

yarapHHurapHH, hct an HHBecrHiiHnjiapH, khhhk Ba xycycnii Ghshcchh iiyjira 

KyiiHinHH HHoGarra ojihhi;

6onrKapyBH.ua

• V3yjiyKCH3 ra-bJiHMHHHT GocKHHJiapmia yKyBHHJiapHHHHr MabnaBHH sa 

axjioKHH cHijiaTjiapHHH onmpHin;
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• TauiHMHH SoniKapnin MajKMyacHHH TaKOMHiuianiTHpHiii, hjkthmohh 

Gonixapwm maKjuiapMHw T3bjihm MyaccacanapwHW peKOHcrpyKUHJijianiTHpHHi 

Ba pemoHJiaurnipHni;

• TaBUHM ojihihjia oHjia, ora — ona, xcaMoaT TauiKHJiOTJiapH, Maxajuia, 

Xawpwx.ox Ba xaJiKapo (JxjHjuiapwHHnr axaMHHTHHH ouinpHrn Syihrqa HOpanapHH 

winnaG HHKapHni Ba peanwaaumuiainTupnui; enuiapHHHr MaBHaBHH - axjioKWH, 

HHTejieKryaji Ba jkhcmohhh T3p6H«cHHH Tyrpw aMajira oinwpwm;

• TatJiwM jKapaeHHHH Ba KaupJiap Tanepjiani CH(jpaTHHHHT o6bckthb 

6axojiaHHinHHH TaniKHji khjthih Ba JKopun khjihid;

• TaBJIHM Ma»MyacHHH Kyn BapnaHTjiH TaBMHHJianiHHHr 

MexainoMJiapHHH TaniKHji khjihui, MaOjiar, mojwhh - tcxhhk sa 6omKa 

pecypaiap Snjian Gohhthiii;

• Y3yjiyKCH3 TaBJiHMHHHr <X>aH Ba HniJia6 - HHKapHin 6nuaH pean 

MexaHinMJiapHH HHTerpaijHsiCHHH aMajiHCTjia TamKHJi khjihhi Ba yajianrrnpHin;

• Her 3Ji Ba xanxapo thbjthm sa hjimhh TaniKHjiorjiap 6njiaH 

xaMKopjiHKHH KenraHTHpHin Ba pHBOJKJiaHTHpnui;

• Hrnam >KOHJiapH,na ry6 GyjiMaraH MHJUiaT BaKHJinapuHH y3 ona 

THJuiapnjia TaBJIHM oJiHmuHUHT rauiKUJiHM Ba nejiarorHK niaprjiapHHH TarnKwi 

KHJiHm;

• yKyBHHJiapHHHT TaBJiHMHHHr 6apqa OoCKUHJiapHJia XyKyKHH, 

HKTHCOJIHH, 3K0JI0THK Ba MCJIHKO - rHTHeHHK TaBJIHM Ba TapGHHHH 

TaKOMHJUianjTHpHin.

Aji6aira mhjuihh MOAejma Ba “KajjpjiapHHHT TaHepjiamHHHT mhjljihh 

^acTypH”jia KypcaTHJiraH GyHjiaH Haraxcajiapra 3pHuiHin ocoh 3Mac. By sea y3 

HaB6arH.ua (JjaHra 6yjiajinraH Tajia6HH KyqaHTHpHinra ca6a6 6yjiajiH. OaHHH 

yKHTHJiHiiiHHHHr cH(j)aTHHH oiiiHpHiiira Ba mhth MaKcajuiapHH aManra 

oniHpHJiHmHHH Ky3Jia ryrajiH.

AxajjeMHK JiHiieH Ba KOiDiexoiapua (|)H3HKa yKHTHiiira KywHjjarH 

Ba3H^auapHH KaMpa6 ojihihh KepaK:

- (|)H3HKaHH pHBOJKJiaHTHpHm TapHXHHH, yHTa IIIapKHHHT 6yK)K 

ajuioMaJiapn KyinraH xHecanapHHH, xcaMHMT pHBoacnaHHmnua 4)H3HKa Ba 

TeXHHKaHHHT axaMHJITHHH, YsGeKHCTOH 4)H3HKa Ba TeXHHKa COXaCHJia ojih6 

6opHJiaerraH rajjKHKOTJiap xaKHjia yMyMHH MaBJiyMOTJiapHH 6hjihhi;
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- (f)H3HKa KarranHKJiapHHHHr XaJncapo 6npjiHKnapn cncreMacH (CH) hh 

TyinyHTHpa ojiwih;

- MexaHHKa: KHHeMWKa, nnHaMWK, Hbiotoh Ba  caKnaHwni 

KowyHJiapw, crarwKa ojieMeHTjiapn, cyroKJiwKJiap Ba rasjiap MexaHWKacnra ohh 

KOnyHWwiapn Gnnwni Ba MHCoiuiap epjiaMwna Tyuiyirrwpa ojmm;

MexaHWKa.ua

- MojieKyjuip (f)n3WKa Ba TepMojiHHaMHKa acocjiapw: MOJieKyjmp - 

khhcthk Ha3apH» acocjiapH, ra3 Ba TcpMOjmHaMHKa KOHyiuiapH, cyioKJiHK sa 

ra3JiapHHHr y3aP° aiiJiaHHinH, kstthk JKHCMJiap (j)H3HKacwra OKU 

KOHyHHXTJiapHH 6iuiwni;

- 3JieKTpoAHH3MHKa: sjieKrpocaTHKa, ysrapMac tok, TypjiH MyxHTjiapjia 

sjieKTp tokh, MarHHT MawzioH, MOAflanapHHHr MarHHT \occajiapn, 

sjieKrpoMarawK HHjjyKijnx KOHyHHjrrjiapHHH 6hjihid;

- TeGpaHwni Ba TyjiKWHJiap. OnrwKa. Atom Ba xjjpo (|)H3WKacw: MexanwK 

Ba sjieKTpoMarHHT Te6paHHiiiJiap Ba TyjiKHHJiap, TOBym reoMerpHK orrniKa, 

hhc6hwjihk HaaapHxcw sjieMCHTjiapn, KBaHTH, aTOM sa sjieMeHTap aappajiap 

4)H3HKajiapHra ohjj KonyHJiapHHH Ghjihih xaMjja ojiaMHWHr <J)H3hk ManaapacH 

TyrpHCHnaTH GHJiHMJiapra ara Gymun;

- Ta6naT xojiwcajiapnHH 4)W3hk KOHyHWXTJiap acocwjia TyniyHTwpa 

ojihlu MajiaKacHra sra Gyjinni;

- (|)H3hk (JiopMyjiajiap cpaaMKUa Macanaaap ewa ojihiii;

- 4)H3wk KonyHHXTJiapHH aMajira Kyiuian ojiwhi;

- yjnoB ac6o6napwaaH 4)oiUaJiaHa Ghjihih, ynwain xaTOJiwrHHH 6axo;ian 

ojihiii;

- Taxcpw6ajiapHH yrxaaa ounni, HaTWJKacwHH xcauBaji, rpa4)HK, 

AHarpaMMa KypHHHin^a TacBHpjiam sa Taxjiwji KHJia ojiwhi;

- 4>w3wk ac6o6iiap Gwjian Huuiamaa TexHHKa xaB^cnaJiwra KonjiajiapHra 

pHox KHJinni.

Ta-bJIHMHHHT HCJIOX 3TWJIHHIH 4>H3HKa KOHIieniJHJICHHH HpaTHJIWUIWHH 

Tana6 3T3HH [164-178]. Y y3 HasGaTHjia TaKJiwMHWHT y3yjiyKCH3JiwK 

npHHUHnwra acocan 6apwa GocKHWJiapHH, yjiapnn yKHTHin craHjjaprjiapHHH sa 

6y cTaimapTjiap acocH/ia ojiwHajjwraH aoccwii Gwjihm Ba KyHWKMajiapHH, 6ynra 

spnnniniAa yxyawH Ba yKHryBHmiaH rajia6 KHJiHHauwraH omhji sa 

MaxcGypHMTJiapHH y3 Hwwra KaMpa6 onajiH. Ey KOHiiemiHU “Kaapnap 

TawepjianiHWHT mhjijihw nacrypH”na KypcanuiraH Tajia6jiapHH, Myraxaccwcra 
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3aM0HaBHii KOMnLKrrepjiap sa axGopor TexHOJiorasjiapH 6wjiai< nmnam Ba ynn 

wm xcapacHH.ua Kyjijiafi Ghjimui TajiaSjiapwHH xaM Ha3ap.ua Tyram KepaK. Ym6y 

xpaTmiraH KOHuenmuma (J)H3HKa yKHTHJiHUiHHHHr MaaMynn craHuapr acocw.ua 

KypcanuiraH 6yJiw6, ynua ykhthjihiuh khhhh Masayjiap aacparmiraH. 
ynapHHHr MaBxcymiHTH MaTepwajiHHHr yajiaurrHpHiiHiiiMHH KHHHHJianrrapauH. 

yjiapHMHr caMapajiH yajianiTHpHin ycjiyGjiapw Ba BocHTaJiapw aca HHTepaKTHB 

ycjiy6uap Ba ax6opor TexHononuuiapn bochtuch opKaun, ax6opor 

TexHouonwjiapH MyxHrw.ua aKanjiHrH ojira cypwjiajm [164-174]. Ym6y 

rwnoTeaa acocnua 4>H3HKa rawiHM KOHuennwacw sa yajiauiTHpHjiniH khhhh 

MaBayuap ypnw CejiTHJiaHaHH. ysBHHjiHKHH TatMHHuam MaKcaunua 

axcpaTHjiraH yKHTHJiwurn khhhh Masayjiap (|)H3HKa TawiHMH 6ocKHHJiapwra 

KHpHTHJIHlHH T3BCHX KHJIHHajJH.

OH3HK3 KypCHHHHT T3WIHMH.ua yKHTHJIHIBH KHHHH M3B3yJI3p M3B)Kyfl. 

OH3HK3 yKHTHHIHHHT BS y3JI3IDTHpHJIHIlIHHHHr CSMapa^OpJIHTH my 

M3B3yjiapHHHr yKHTHJiHmH Ba TyinyHHjiHniwra 6ofjihk. ^HCcepTanHx^a niynra 

ypry 6epHJiajiH.

d>H3HKa KypCHHHHT 6yJIHMJiapHJia yKHTHJiHmH KHHHH 6yJITaH M3B3yJiap 

Maaxcyn 6yjm6, SymiaH MaB3yjiapra yKHiyBHH tomghhahh TymyHrwpHm.ua Ba 

Tajja6a - yKyBnwuap TOMommaH Tymynnmua khhhhhhjihk pynij 6epyBHH 

M3B3yJiap KHpaHH.

By MaB3yjiapra aHLaHaanw jiaSopaTopna inapoHTima yKHTHin ckh 

HaMOHHUi KHimm hmkohhjith 6yjiMaraH MaB3yjiap, yKHTHJiHmHjja MypaKKa6 

TaKCHMOTJiapHH, MaTeMannc annaparjiaH 4>0H,iiajiaHHinHH rajia6 KHJiyBHH 

MaB3yjiap, jhqHTHJiHinnua aHeprnx sa HacTOTanapHHHT axcpajiwmHHH, Typnw 

XOJUiapHH TymyHTHpyBHH MaB3yjiap, TawiHM xcapaeHHua TypjiH xhji $)H3hk 

Mo/iejmap Ba xo/iHcajiapHH naMOHHm khjihujhh Tana6 aryBHH aa Maxeye hjimhh 

jia6opaTopHJUiap.ua xaM 3ypra ynpaiuiHraH K)KopH xau UTyBHH KypHJiMaJiapHH 

Tana6 3TyBHH 34>4)eKTJiapHH ypraTyBHH, TymyHTHpHjiHimma rpa^HKJiapHH 

Hn3HmHH, <J)H3HK napaMeTpjiapuaTH 6oFJiaHHUUiapHH TymyHTHpHniHH TaJia6 

3TyBHH Masayjiap KHpajiH. By MaaayjiapHH “Atom Ba jwpo 4)H3HKacH” 

6yJiHMHflaH axcpaTH6 ojiahk. By KynnuarH 22 ra MaB3yflHp:

1. Bpoyn xapaxaTH.

2. Atomhhhf Tomcoh moacjih.

3. Pe3ep(|)op^ TajKpnGacH.
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4. Pe3epc|)op,nHHHr ct3thcthk (|)opMyjiacH.

5. Atomhhht JWpo MO/ienn.

6. Atomhhht njianerap MOjiejiH.

7. 3jiacTHK Ba HosJiacrHK TyKHaniyBnap.

8. <t>paHK-repuTa>KpH6acH.

9. IIlTapK 3$4)eKTH.

10. 3eMaHHHHT HOpMaJI 3(|)(j)eKTH.

11. 3appanapHHHT TyjiKHT TaOnani.

12. 3eMaHHHHT aHOMaji s^ckth.

13. BoflopoT aTOMH HaaapnjicH Ba Bop nocryjiaTjiap.

14. UhrepH sa Fepjiax Ta>KpH6acH.

15. Shhiutchh sa ae Xaa3 Taa<pH6acH.

16. sjieMeHTap aappajiap.

17. <I)OTO34)4)eKT.

18. KOM(|)OT S^CKTH.

19. KupOHHHT TOMHH MOJjeJIH.

20. TepMoajipo peaKumuiapH.

21. 3an>KHpjiH peaKUHflJiap.

22. SneKTpon - no3HTpoH )Ky4)TJiHKJiapHHHHr tythjihuih.

By MaBayjiapHHHr MypaKKa6jiHTH myn^aKH, yjiapHH yKHTHin.ua 6np 

Tanan ac6o6 Ba ycKynauap, hjimhh jiaOopaTopwi inapoHTHna xaM totthjihuih 

khhhh 6yuraH K)Kopn xaji KmiyBHH ko6hjihxtjih 4>h3hk ycKynajiap 3apyp. 

YnuaH TaniKapn 1 awcrpeM TapKHSnjiarH btom Ba sjieMenrap 3appajiap 

ypTacH^am Ta-bCHpjiapHH Ky3 6hji3h Kypn6 OyjiMaiuiH. Xap 6np MasayHH ynrai 

yqyn Maxeye TaneprapjiHK, 4)opMyjiajiapHH KeimipHO HHKapHin sa 6oinxa 

(fryHjiaMeHTTa acocjiamra lyrpH KejiaAH. lily ca6a6jiH K)KopHjiarH MasaynapHH 

axajjeMHK Jinueii Ba KOJinoKJiapjia 6a3aBHH 6miHMJiap CH^aTHjia, GaKJiaBpnaT 

6ocKHHHra Maxeye Kypc maionma Ba Marncrpnap yqyn axOopoT 

TeXHOJIOTHXJiapH MyXHTH^a yKHTHJIHUIHHH KHpHTHIHHH TaBCHX KHJI3MH3. ByHTa 

ycTKypMa cntJiaTHjia ax6opoT TexHOJionuuiapH MyxHTHjia yKHTHniHH a4»3an 

KHJIHUI MyMKHH.

MaKTa6 4>H3HKa Kypcnjia xaM lOKopmiarH MaB3yjiapHH aiipHMJiapn 

yKHTHJIHIHHHH flaBJiaT CTaHJiapTHHH KypH6, aHHKJiam MyMKHH, M3B3yJiapHH 

aKajjeMHK jnnjeH Ba kojuicjk MaTepHajiHHHHT “aTOM Ba xapo 4)n3HKacH” xaMjia 
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Kupo 3Hepnmcn” GynnMJiapnjja ynpanmi MyMKHH. [103,105, 158-163]. 

Vkhthiu xapaeHH jmnaKTHK cnHpaji acocH.ua 6yjiraHH ynyH, 6y MaB3yjiapHHHr 

KaHTapHJTMmH TaSwMH. JIckhh KaMrapHJiHiuH yKHTHin xa^KMH, 

MaTepHajuiapHHHHT TapKHGn, yKHTHinnarn 6HJiHMJiapHHHr 6epHJiHniH 

yxyBHHJiapHHHr eniHra, aKnun KobHJiHXTJiapHHH HHoSaira onraH xoiuia 

TapxnOH 6njiaH (JjapK KHJiajiH. UJy ca6a6jm, axajjeMHK jihiich Ba KOJuie)KJiapna 

yKHTHJia^HraH jjacrypna sea 6y MaB3yjiap KCHrpoK, 6aTa4)CHJipoK GepHJiajiH. By 

MaB3ynapHH moxjwthhh Ba aroM xaM^a Moana Ty3HJiHUiH xaKHnaru TacaBBypra 

TyjiHK sra SyJiHni yqyn, lOKOpmiarH cramiapTHH lOKOpmiarH Masaynap Ohjibh 

6ocKHHMa - 6ockhh 6ohhthiu Ba jthth Ma3MyH TapKHGHHH apaTHUi KepaK. 

Yiu6y TapKHG acocHjia MaicraG, axajieMHK jihiich Ba KOJiJie>Kjiap ynyn 

AapcjiHKJiapHH e3HJiraH sah, shah Ma Kra 6 yqyn jiapcjiHKJiapHH Gohhthui Ba 

OoniKaTnaH c3Hin 3apypH«TH nanjio Gyjian. HyHKH ojiflHHpoK aKajieMHK 

jiHiieiira aa KOJUiejKJiapra KHpran SmHpyBHH yKyBHHJiapHH TaKJWM OJiranuaH 

cynr, KeiiHH yKHnuiapHHH jjaBOM KHJiMacjiHKJiapHHH 3T>TH6opaa TyrwuiHMns 

Kepax. 11 HHJuiH MaKTaSHH 6HTHpyBHHJiap x,aM MaicraSHH 6hthph6 Hiura 

mpHnuiapH MyMKHHJiHTHHH x.aM HHo6aira ojihuihmh3 uiapT. By napca 

auiHMAarH y3BHHJiHK npHiuiHHH jmaaa MyxaMMaji aMajira oninpHuira hmkoh 

[paTajjH. BaKajiaspHaT Ba MarncTpaTypaaa xaM MaKra6na $<KHTHJiraH

M3B3yjiapHHnr aiipHMJiapH yKHTHjiran . JIckhh yjiapHHHr yKHTHJiHum acocHH 

6at3aBHH 6njiHMJiapra KHJiHHraH ycTKypnjiMa 6hji3h $apK KHJianH, jtbhh 

yKHTHuma MypaKKa6nHK sneMCHTJiapH: 6oh MareMaTHK annapaTjiaH 

(JjOHAajiaHHni, jiH$4)epeHHHajuiaiii, WHTerpaujiani, bxthmojuihk Tymynnajiap 

Onjian Gofjihk GyJiajiH. 3hjih MarncrpaTypa OyJiHMHra SBinSop KHJiHHca, 

4)H3HKa KypCHHHHT yKHTHJIHUIH OJiaMHHHT $H3HK MaH3apaCH XaKWia yMyMHH 

kcht MatHojiarH GnjiHMra sra SyjimnHH y3 H^wra KaMpa6 ojianH. EaKajiaspnaT 

6ocKHHHjia xaM lOKopnaa xaiui KHJiHHraH MaB3ynapHH Maxeye Kypc CH^arnjia 

qyKyp yKHTHJiHimira TaBCHii STHJiajiH. Manicrparypa 6ockhhha3 sea $H3HK 

MyraxacHCJiap ynyn “Ax6opoT TexHOJionujiapn TawiHMHjia Ba HJiMjja” 

npe/jMCTH Gnjian 6ofjihk xoima “Ykhthjihuih khhhh MaB3yjiap” KypCHHH 

TaniKHJi khjihui MaKcanra MyBO^HK GyjiajjH. Bynna rajiaGanap yKHTHJiHinn 

KHHHH M3B3yJiapHH XO3HpTH 33MOH HH(J)OpMaiIHOH TeXHOJIOFHJUiapHJia 

MycraKHJi yKHm HMKOHHMTHra sra Gyjiajnuiap. MatpysajiapHU sneKrpon 

jjapcjiMFH Ba MarepHaJiHH sea BHpTyan jiaSoparopHS cremi uiaKJinjiarH 
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jiaGoparopuajiap opKajiH MycraxKaMJiainHH rauiKHJi khjihhhiiih Maxcajira 

MyBO(|)HKjiwp. EocKWHjiapHHHr aKaaeMHK iiMuefi sa kojijicxc, 6aKajiBpHar, 

Marwcrparypa, acnupanrypa, .uoKTopaHrypa xopaenw.ua Kypc MKyHJiawwG, 

yKWTHJiran Gyjrwmn KepaK, wyHKH 6y GocKWHJiapHHHT xap Gupu yaBHiuiHK 

TaMowMJinra Kypa TyraTHJiran Maawynra ara 6yjiwuiw aapyp. yajiainTwpHJiwuiw 

khhhh MaB3yjiapHWHr KJKoprma Kaw,u anuiaraH tbuihm 6ocKWHuapnra 

KnpHTHJinmn (|)H3HK tbljihm MaawyHHH KairrajjaH KypuS qHKjnnwra Ba ym6y 

MpaniJiraH MaB3ynw khphthjihuihhh rana6 ara^H. Ey aca y3 HaB6amua 

aapcjiHKHH Kawra 63hiuhh rauaG araun. HncjjopMaixHOH MyxHT.ua yKHTHnira 

apHUiHiii yqyn Gnp neua MyaMMOJiapra uyu KejiHniHMH3HH TOKopnjia aiiTraH 

a/JHK. fiHpHHHHCH, (|)H3HKaHHHr HH^OpMaiJHOH TeXHOJIOFHJinapH MyXHTHUa 

yKHTHiuHH raiHKHJi khjihui 6ynca, jtbhh Masxcyu GyjiraH HTML, Front Page 

2002, Internet, 3 D max, fotoshop, realsoft, 3 D studio, Macromediya Flesh 

uacTypjKfipHHH, WordPress, Moodie Ka6n TH3HMnapHH (J)H3HKaHH yKHrumua 

Kyjuiani, yjiapHH MocjianiTHpHni, rypjiw xhji Smart jiapcjiHKJiapHH aparHui 

6yjica. Hkkhhhhch, Tai>jiHMHHHr crau^apT cH^aniua aHHKnaHraH, 3aMonaBHH 

ycjiyGbii ^apaxcara ara 6yJiran, KaupjiapHH rapaHTHXJiauiTHpHJiraH 

TaneprapJiHrH XHCoOjianauH. Xoanprw Kyuua peaji HHcfjopMariiHOH Myxnr 

Masxcyu. JIeKHH HH^opMantHOH rexHajionuuiapuaH (JjoHuajiaHHiuHH Ghjihui, 

yjiapHH KyJiJiauiHH pHBoxcnaHTHpHiu 3apKypa™ xaM nyx aMac. Hymai 

KenaxcaKUa Maicra6HH, X03Hp.ua KOJUiexcnapHH, 6aKanaBpHaTHH bHTHpyBHH 

yKyBHH Ba ranadajiap yKunniH usbom arrupMaii, ryrpnuan - Tyrpn hui xcoftHra 

6opu6, 4>aH 6yinna 6iuiHMJiap Ba HH^opMaiiuon rexHOJionuuiapHH KyjuiamHHH 

Ohjihiu Ka6n rajiaduapHra uynop SyuMOKUanap. UlyHuan axan (JjaiuiapHH 

XO3Hpni aaMOH ranaSjiapHua, KOJiaBepca, HH^opMaunoH TexHOJionuuiapH 

MyxwTHua yKHTHiuHH ^asp y3H raKaao arMOKUa. HntJiopMauHOH TexHononuuiap 

TaLJiHM xcapaeHHra Te3KopjiHK 6hji3h KHpud KejiMOKUa: Avi, 3 d max, HTML, 

PRO Front Pege 2002, Internet, AHCTapniHOH yKHTHm, WEB Texnanonuuiap sa 

6oniKajiap. Hpe3HjieHTHMH3 UKapHMOBHHHr “EapKaMOJi aBJiou capn” acapnua 

“...EapKaMOJi aBJiouHH Tap6nxjia6 eryx Kaupnap erurnTHpHinjia mhjuihh 

nejjarorHKa Ghjibh GnpranHKua aaMOHaBHH HH<|)opMaiiHOH TexHOJionuuiapAaH 

$OHjiajiaHHin MyxHM Macajiauup” ,ue6 TatKHUJiaraHJiapnueK, uapc xcapaeinma 

3aM0H3BHH HH^OpMaiJHOH TCXHOJIOrHXJiapHJia TypJIH 4>H3HK xcapaeHJiapHH 

xapaxaTJiH, obosjih, jjHHaMHK sa Kypra3MauH Kypcanmi HMKOHHXTHra ara 
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6yjinmn MyMKHH. [1-4]. Ahkhkch aHbaHaBHH jia6oparopH mapoHTHjia aManra 

omnpHin hmkohhxth 6yjiMaran 3(|)(|)eKT sa ra)KpH6ajiapHH ypraTyBHH $H3hk 

MaBayjipaHH, pean maponrjia xypn6 GynMafi/mraH anrcrpeM TapKw6wnarn aTOM 

Ba 3JieMCHrap 3appanap ypracnixa rypjiH xojiHcajiapHH ypranysHH MaB3ynapHH 

Ta6HaT.ua pyn 6epHniHra skhh rapsjja aMajira othhhihhh HaMOHHniJiH KypcaiMni 

MyMKHH. Ym6y MarepnaiTHH KOMribKjTepjiap naMOHnnuiH, xapaKarjiH, 

MyjiTH(j)HKaiiHOH xaMjja OBO3JIH aHHMaiiHHJiap opKann “jkohjih” aMajira 

OniHUIHHH T3BCHH KHJI3MH3. ByHJjaH yKHTHOIHHHT aMajira OHIHpHUI JjapCHH 

y3JiainTHpHinra, yKinyBHHHHHT MexnarHHH ocoHnaiirrnpHmra uiaponr 

aparajiH. ynjiaH raniKapn yKHTHin xcapaeHHHH na^aKar HHt^opMaiiHOH 

TexHOJionuuiap 6ajiKH yra (Jjaoji ycjiyb/iaH xaM aManra oninpHiii MaKcajjra 

MyBO(])HKjiHp. Yra $aon (HHTepaKTHB) ycjiy6jiap - hhcoh HHTejuieKTHTa, 

aKJiHra, 6hjihmht3, xyjiocajiapHra acocjianran yiiHH rap3Hnarn ycynjinp. 

Yjiapra KyHHaanuiapHH khphthhi MyMKHH.

- aKJTHH xyxcyM ycjry6n;

- khhhk rypyxjiap ycny6H;

- Karra rypyxjiap ycnyGn;

By ycjiyGjiap rajia6ajipHH spKHH (JjHKpjianira, y3 ycTHjxa nuuiainra khto6 

yKHnira, xyxyM HHKapHUira yprarajiH. [ 164-178].

“YMyMHH 4>H3HKa” KypcHHHHr “Atom sa >wpo $)H3HKacH” 6yjiRMH, 

anpHM yKHTHjnnnH Ba TyniyHHJiHiHH khhhh MaB3ynap Ba 6ynHMJiap MHCOJiHjia 

“YmHMHH 0H3HKa” KypCHHHHT M33MyHHHH TaKOMHJUiaiHTHpHHI Ba 60HHTHHI 

opKann, xhth ycjiy6 Ba HHOBaiiwuiapHH khphthhi opKann HH^opMaunoH xaMjia 

yra (fiaoJi ycny6jiap MyxHTHjia $H3HKa yKHTHin HasapnxcH sa ycJiySneTHHH 

npaTHinra Ba nnuiaG HHKHUira ypHHjiHK. By HaaapHXHHHT hjimhh acocn 

xaKKOHHH 6yjin6, yHHHr t3ji6hkhh khcmhhh xy.ua xyn “YMyMHH 4>H3HKa” 

KypcHHHHr 6yjiHMJiapHra Kyiuiam MyMKHH. Macanan, “MoneKyimp $H3HKa” 

fiyjiHMHra sa SoniKa GyjiHMJiapra xaM KyJinain hmkohhhth MaBJKya.

y3JianiTHpHJiHiiiH khhh 6yjiraH (JiyHjiaMeHTaji MaB3ynapHH 4)H3HKa 

KypcH/iaH ranjiaG, yjiapHH epnryBHH Smart 3JieKTpon aapcjiHK Ba BHpryaji 

jiaSoparopHU crenji KyJ^awniiH ramiH^ KHJiHHraH. Ykhthjihiiih khhhh 

MaBayjiapHHHr y3yjiyxcH3 4>H3HKa TatJiHMH JKapaeHHjiarH ypHH, Ma3MyHHH 

npaTHjmniHTa 3aMHH 6yjmH. IIIyHHHT 6njiaH 6npra MaBayjiapHHHr Maicrad, 

axajieMHK jnmeii Ba kojuicjk, GaKajiaBpnar sa Marncrparypa 6ocKHHJiapHjia 
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yxyBHH Tajia6anapHHHr 4>H3HOJiorHK xycycmiTJiapHra, aKUHH xo6Hj»«rrjiapnra, 

KOJiaBepca, yKHW hhjih, $aH MyraxaccHcnHrnra Kapa6 rapKHOn Ba Ma3MynH 

Hnuia6 hhkhjijih. OyHAaMeHTajuiHK TymyHHacH xaKHAa TyxrajiaMH3. 

“OyBuxaMeHTaji” jxeraHH, acocHH jxeraHjmnp. 5Ilhh (j)H3HKa KypCHHHHT yaarn 

XWCoSnauMHUi, xaMjia acocHH Tymynua Ba (JjopMyjrajiapHH y3 HHHra KaMpa6 

ojrraH, aTOM Ba Mojma ryaHJiHinn, oji3Mhhht xo3Hprn 33moh ManaapacH 

xaioijxarH TacaBBypjiapHH, ac^eicr sa xoAHcanapnH, TaxcpHGanapHH ya Hnnra 

ojiran MaB3yjiapjiHp. Mana inyH-Hafi 40 coaT axcpaTHJiMaraH MaB3yjiapHH, 6 coaT 

AaBOMH^a y3JiamTHpH6, recT opKajm omiHraH OHJiHMJiapHHH CHHam MyMKHH. 

Smart ajieicrpoH jxapcnHKHH, Bnpryaji Jia6opaTopHX ctch^hh Kanra - xypHin 

opxajiH (|)H3hk Tyinynnajiap Ba ax6opornapHH xorwpa^a caKnain sa Ma3MyHHH 

HXUUH TyniyHHIU MyMKHH.

MaB3yjiapHH “YMyMHH (|)H3HK3” KypcnjxaH ajKpain6 ojihui xaiwia cya 

6opap 3Kan, ajiGaira yjiapnn ax<paTH6 ojihui MesoHJiapn xawia TyxrajiH6 

yTMacaK, OyjiMaiiOT [178]. Hbhh (|)H3HKa yKHTHinra neAarorHK TexHOJionwHH 

6yHAan peajuiaiHTHpHJiHLUH yHHHr OyjiHMjiapHAaH lOKopmiarH 20 Ta Ka6yji 

khjihhhuih khhhh MaB3ynapHH TaHJiaO oJiHiura 3aMHH SyuajiH. TaHJiani 

Me3OHJiapH KynH^armia:

1) anrerpeM rapKHOnnaTH aroM sa sjieMenrap 3appanap ypTacHjxarn 

yaapo rai>cHp Ba OoFjiaHHnuiapHH, Ky3 GniiaH Kypn6 SyjiMaHjiHraH \ojiHca, 

3(|)4)eKTJiapHH ypranyBHH Masayjiap;

2) MypaKKaS $opMyjiaJiapHH, AHt^epeHimaji Ba unrerpaji KeurnpHO 

HHKapnnmapHH TauaO KwnyBHH, TaKCHMOTJiapHH ypranysHH MaB3yuap;

3) KHMMarjiH ac6o6 - ycKynajiapHH, hjimhh Jia6opaTopn« mapowTH^a 

xaM TonHJiHinH khhhh Syzran MypaKKa6 KypHJiMauapHH ranjia6 KoiryBHH 

3(|)(|)eKTjiapHH ypranyBun Maaaynap;

1) aHT>anaBHH jiaGoparopHS niapoHrrma Kypnm hmkohhxth 6yjiMaraH 

TaxpnOa Ba 34>(|)eKTJiapHH ypraHyBHH MaB3ynap axpaTHJiraH. Pean mapoHTjia 

yTKa3HniHHHT hjiojkh 6yjiMaraH rax<pH6ajiap, KyaarwiHiiiH MyMKHH OyJiMaraH 

xojmcajiap, Mojiejuiap.

JOKOpKzxarHJiapjiaH kcjih6 HHKKan xoima KynujiarH Masayuap ranjiaO 

OJiHHajxH:

1. Tomcoh Monejm.

2. Pe3ep(j)opA TaxcpnOacH.
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3. Atomhhht jmpo MojiejiH.

4. Atomhhht njiaHerap mojjcjih.

5. Bop nocryjiaTJiapH aa naaapwicH.

6. MoneKyjiaHHHT xapaxaTH. SjiaciHK aa HOSJiaciHK TyKHaniyajiap.

7. HoHJiamHin. Eop pajpiycH. XapaxaT MHiqiopn momchth. Sjjjjhhthk 

op6HTajiap aa xapaxar MHxuopn momchth, MarHHT KBanr cohh, cithh aa 

OJICKTpOHHHHT XycycHH MarHHT MOMCHTH.

8. OpaHK aa Fepu. TaacpnGacH.

9. IIlTapK 3(f)4)eKTH.

10. 3eeMaH s^ckth.

11. 3eeMaHHHHT HopMau aa aHOMan s^^ckth.

12 .<I)OTO34)(|)eKT XOJIHCaCH.

13 a- p~, Y - Hypjiannin.

14 .Epoyn xapaxaTH.

15 .PCHTTCH HypJiaHHIUH.

16 .KOMITTOH 3$4)eKTH.

17 .MerajiJiapHHHT sjieKrpoHJiapaan yayjniG hhkhihh. <I)oTO34)(i)eKT 

XOflHCaCH.

18 .Ajn»4>a — eMHpHJiHin.

19 .IIlTepH - Tepjiax TaacpHSacH.

20 .3HHiirreHH aa ,ZJe Xaa3 TaxpnSacH.

21 ,3anxcHp peaKUHBJiap.

22 .TepMOjmpo peaKUHJUiapH.

23 .3jicMCHrap aappajiap.

i bob synmiA xyjiocA
By 6064a acocan (|)H3HKa yxHTHiu KOHuenmmcH Hinjia6 HHKHJiraH 6yjiH6, 

ynnan cynr ne^arorHK aa ax6opor TexHOJionm, ax6opoT th3hmh Taapni^H, 

yHHHT TaUTHM 5KapaCHHTa HJIK 6op KHpn6 KCJIHIHH, XO3HpTH KyHJjaTH ypHH 

xaKjua 6aen snuiajiH. nejjaroniK TcxHOJionuuiapHHHT 6np rypn 6ynraH 

HHijjopMauHOH TexHonoTHjuiapHH ratJiHM xcapaeHHTa MocjianrrnpHin 

TexHOJioTHJUiapH xaiwia cy3 6opajin. Ax6opoT TexHOJionuuiapH aa 

TH3HMJiapHHHHT T3BJIHM COXaCHTa X3M KHpH6 KCJIHIIIH XaiWia yHHHT TypJiapH 

TyrpHCH^a 6ara4)CHji 6aen STHjia^H.
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KoMUtioTep ^acTypnapHHH t|)H3HKa yKHTHinra tbt6hk thjihhhuih 80 - 

inijTJiapflaH cynr HHxoaTjia paBHaK totiuh. Ey xcapaeHHHHT 90 HHJiJiapra kcjih6 

jKajxajuianm mhth Pentium — Pentium 4 KOMnbiOTepjiapHHHHr sa 3aMOHaBtrn 

AacTypjiap MaxcMyajiapHHHHT apaTHjniniH 6hji3h, KOJiaBepca HH^opMaijHOH 

TexHOJiormiJiapHHHHr 6apna coxanapura pean jKajiajiJiHK 6njian Kwpw6 kcjihiuh 

6wuaH OoFUMKUHp. Illy MaKcajua 6y 6064a KOMnbioTep nacrypjiapnHH (|)n3WKa 

yKHTunma KyjinaHHiiHiiiH Ba loryKJiapHHH xaM.ua \03Hprn 3aMOH xonaTH 

xaiwia 6aen Bnuiajm. nejiarorKKa Ba wH(j)opMaixnoH (ax6opoT) 

TexHOJionwjiapHHHHT hjimhh Ba aMajmn tb/jOhkh xaKWia cy3 lopHTHJiajm. 

yjiapHHHT HpaTHJIHHIH Ha3apHXCH, aMaJIHCTH XaKHJia 6aTa$CHJI cy3 KJpHTHJiajXH. 

Ax6opoT TexHOJionwiapHHMHT 3aMOH TapaKKneTHflarn Ba rabjiHM 

jKapaenimarH yprm xaKHjja 6ara$cmi anTHJiajiH, HHTepner, 3 d studio, 3d max, 

HTML PRO Front Page 2002, Macromedia Flash nacrypjiapHHHHT axaMHjrrn, 

KOJiaBepca, saMouaBHH caiir spaiyBHn WordPress thshmh, Moodie yKyB 

njiaT^opMacHHH KyJiJiaHHJiHinH, nenarorHK TexHOJionmHHHT npununjiapura 

PHOH KHJiyBHH TaBJIHM TeXHOJIOTHSJiapHHHHT TaMOHHJIJiapH XaiWia TyJIMK 

ax6opoT 6epmia4H. 5Ihth nejjaroniK TexHOJionwHHHT cH(f)aT KypcancmiJiapHra 

TabjiMMjiarH ax6opoT TexHOjionwiapn xaM moc KejiurnjinrH xaKH^a (|)HKp 

lopHTHJiaOT. yKHTHniHHHr yra (Jjaoji ckh 6nprajiKK4arn ycJiy6jiapn 

(HHTepaKTHB) opKajiH TaniKHji KHJiHHraH HoaHbanaBHH jjapcjiap xaM khfh 

nejjaroTHK tcxhojiothji cn^aTHjia KapajimiiH KepaKJiHTH xaKH/ia anTHJiajjH. Vtb 

(jiaoji ycJiy6iiap4aH: khhhk rypyxJiap ycjiy6n, Karra rypyxjiap ycjiy6n TaBJIHM 

jKapaeHKua, jKyMJiaaaH, Ta6nnH 4>aHJiapHH yKHTHinjia xaM 4)OH,najiaHHm xaKHHa 

6aen OTHJia^H. /(apcHHHr hjifop maKJuiapH 6yjiMHin Hoain>aHaBHHjiHK TaBJIHM 

xcapaeHHHH ax6opoT TexHOJiorHflJiapH MyxHnma jKopnii khjihui MyaMMOCHHH 

ohhk Ba paBinan ypTara TanuiajiH, my acocna hjimhh Taxjnui KHJiHHraH. yHHHr 

aManra oiuHpuJiHuiH Ba TaBJIHM xcapaeHHra KynJiaHmiHuin yKHTHin caMapacHHH 

OmHpHJIHUIHHH TabMHHJiaiU THnOTe3aCH MaBXCyjUIHTHHH MyaJUIHlJ) KaTbHH 

aKCHOMa CH(jjarH,na raHJia6, yHH aMajira oninpHUi wynnapHHH xaM^a jjacrjiadKH 

neaaroTHK TexHOJionuniH naiwo 6yjiHiiiH, yHHHr HCTHK6ojiJiapH, 40-50 

HHJuiapjjarH nacrjia6KH nejxarorHK TexHOJionuiHHHr Ky-a^aHHnHiiiM, 50-60 

HHJuiapjiarH nejiarorHK rexHOJionwiarH Kypra3MajiHJiHK kh6h TOMOHJiapHHHHT 

Aapc JKapaeHHra h>ko6hh ra-bcnp khjihuihhh HHo6aTra ojumraH.
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II BOB. IIEAArorHK, AXEOPOT TEXHOJIOTMHJIAPH, AXEOPOT 
TEXHOJIOrHXjlAPM MYXHTM4A (DH3HKA YKKTHIUrA BYJITAH 

TAJIABJIAP BA XO3HPTM 3AMOH \OJIATH.

2.1. IIEAArorHK BA AXEOPOT TAXHOJIOTHflJIAPHHM 
TAKJIHMJJA 7KOP0M KHJIHHUUIHHUHT TA^JIMJIU BA 

HCTHKBOJIJIAPM.
Ta-bJiMMHUHT wcjiox. khjiwhwiuw yMyM - TawiHM (JjanjiapHnw yKHTwniHwwr 

hhth ycJiy6jiapHHR Ba wyjuiapwHH x<opww khjihhhuihhh TajiaS khjiah. 80-90 hh 

wnjijiap.ua Mamxyp 6yjiran ycjiy6jiap khfw maxima TawiHM MajKMyacHra Kwpw6 

kcjthG, yKHTyBHH Ba yxyBHH ypTacH.ua 6wjiwMJiap Gynuna MynoKOT ypHarwiirra 

apHUiMOKUH [128-130, 141-143, 147-152]. 5Thfh thkuhmkh

^eMOKpaTjianmipHin xcapaeHH “mhth ne^arormc TexHOJiorHKHH” TatJiHM 

jKapaeHHfla i^yjuiani Ba HotaHanaBWH ^apcnap TaniKHJi khjihui xaM AOJi3ap6 

jKapaeHJiap^an 6yjin6 KOJia^H [162]. YKHTHiima rajiaGanap 4>a0JIJIHrHHH 

oniHpHiura MyjDKajuiaHraH HHTepaKTHB ycjiy6jiap TawiHM xcapaeHHHH 

KH3HKapJiH khjih6 yTHinra MyxHTHH uparnG 6epaun. By ycuySjiap 3ca khth 

neflarorHK TexHOJionuuiapuaH (|)OH^ajiaHHniHHHr 33mhhhjihp [121,122].

^hth neuaroniK TexHOJionujiapHHHHr 3JieKTpoH BepcmuiapHHH xaM 

xpaTHiu yuyH KOMntiOTepHHHr huithpokh 3apyp OyuajiH (104,107,108,114). 

KoMTH»K)Tep saMHHH^a MaBxyjj Oyjiran ax6opoT TexHOJionuuiapHHH TauriHM 

xcapaenura MocjianrrnpH6 Ba KynJiaS, ne^aroraK Bocurajiap MajKMyacHHH 

xpaTHm sa yHHHr MyxnrH^a yMyM - ryKJiHM (JianjiapHHH yKHTHni opKaJiH jthth 

neuarorHK tcxhojiothjihh xcopnii khjihhhidh xaKHAa (JiHKp k>phtmokhhmw3 

[115,118,119,120].

YaSeKHcroH “Kaupjiap Taiiepjiain mhjijihh aacrypH” hh aMajira ouiHpHm 

xcapaeHHua jmth nejiarorHK TH3HM niaKiuiaHTHpujiMOKHa. TaKiiHMHHHr AaBJiar 

craHAapTJiapH yKyBHHJiap 6njiHMHra mhth Ba xnaAa K)KopH rajiaSnap Kyxan 

[101,103,105,160-163]. TauiHMHHHT jjhth Ma3MyHHHH y^yB “ Tap6nx 

xcapaeHHra khphthui jthth neAarorHK Ba ax6opor TexHOJiorwuiapHHH nnuiaG 

hhkhuihh Ba yjiapHH TauiHM xcapaenura MocjianiTHpHiuHH raKO3O srajiH. 

“XaMKop” raaeracHHHHT Ne7 coHHjja C.C.FyjiOMOBHHHT “am>aHaBHH 

yKHTHinHHHr am>aHaBHH yKHTHni ycuyOuapH 6HJian y3BHH 6npr3JiwK.ua” ojih6 

6opHjiwniw ryrpHCHua 6aTa(J)CHJi 6aen 3th6, (J)H3wk3A3h jiaGoparopmi 
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aapcaapHHH BHpiyaa Jia6opaTOpiw CTena maKanaa onw6 Gopnaca, Kanaan 

HaTWKajiap, ac6o6 Ba ycKyHaaapra Kerran MaGaaFHH TOKaaHiiiH xaKKHa 

eswiraH. 5Ibhh HaaapnscH, fohch Gepujiran, jickhh aMaaaa aca 6y Ha3apHRHH 

pye6ra HHKapnm MacanacH ya chhmhhh KyrMOKaa. Mana my xcapaeHHH aMannfi 

mnjia6 qwKMin Gnaan inyryaaaHawK. /Jacrypnw - TexHoaormc BOCHTaaap 

MaxcMyacn sa yaapHH KOMnbKyrepaap opKaan yKyB xcapaenwra Taa6nK annn 

TaumMjia «hth ax6opoT TexHOJiormuiap MyaMMOCHHHHT acocHHH Tanncna 

aTajm.

“TannHM TexHoaorHacn” TymyHHacH “TaBJiHM MeroanKacH” 

TymyHHacHra HHcGaTan Kenrawp. “TaBJiHM MeroawKacH” yKyB xcapaeHnmmr 

KOMimeKC BaamjjajiapwHw emnura ywHajiTwpnjiraH yKWTyBHH sa yKyBanaapHHHr 

GnpraaHKaa (jjaoanar Kypcamm ycyjin (160-163). “TawiHM TexHoaornacH” aca 

MyaiiflH yKyB npeaMerHHH yKHTHiiiHHHr hjimhh acocjiaHran Meroa, KOHjja Ba 

ycyjuiap thshmhhh H^oaajianaH. “TawniM TexHOJiornucH” TymyHHacn — 

Tai>jiHM MaKcaanra apHmnm HHCTpyMCHTan BocHTacH, jtbhh HJirapnaan 

jiOHHxajiaiJLiTHpHjiraH TawiHM JKapaeHHHH jixjiht th3hm acocnaa Gockhmmb — 

6ockhh aMajiHCTHra xcopnii amm )KapaeHHHH 6oniKapnniHn HtJjoaaaaiiaM [162].

“FleaarorHK TexHOJiorHu”HHHr moxhhth awaaKTHK MaKcaa, TajiaG 

anuiTaH yaaamTHpnm aapaacacnra apHumm Ba yHH raa6HK annuEM Ba \Hco6ra 

onraH xonaa TanuHM jKapaeHHHH onawHaaH JioHHxajiainTHpHinaa naMoen 

Gyjiaaw [162], YKHTyBHHHHHr aKTHB $aojiHjrr KypcarHiiiHra H$majiTHpHjiraH, 

aapcHHHr MeroawK HmnaHMacHaaH (^apmiH yjiapoK, TaKJiHMHHHT neaaroniK 

TexHOJiorHscH TawiHM ojiysHH (yKyBHH)aapra HyHajrrHpHjiraH 6ynn6, 

GojiajiapHHHr maxcHH xawaa yxHTyBHH OnjiaH GnprajiHKaa 4)aonHjJTHHH 

\nco6ra ojiran xonaa, yKyB MaTepHaaaapHHH ysjianrrHpHjiHninra KapamaaaH. 

IleaarorHK TexHOJiorHJUiapHHHr MapxaaHH MyaMMocn yKyBHH maxcHHH 

pHBOJKJiaHTHpHin opKajiH TaKJiHM MaKcaanra apnniHmHHH TabMHHJiaiuaaH 

HGopaT [112,113,116,117]. JIapc xcapaeHHHHHr aeMOKpaTaanrrHpHJiHiiiHra, 

KOJiaBepca yp^aqa yKyBHHHHHT xaM (JjaojuiHrHHH ycHmnra HyHanrHpHiiraH 

(jjaoJimiT [135,137,138,140].

IleaarorHK TexHoaonwHHHr TaMomuiapH KynHaanuiapaHp: 

Ka^oJiaTJianraH ®cyHHH Ha-noKa, TaBJIHMHHHT MaxcyaaopirnrH, TecxapH 

aaoKaHHHr MaBxyanHTH, TauiHM MaKcaanHHHT aHHK maKJUiaHraHJiHTH. Y ckh 

6y neaarorHK TexHoaonmaaH Tanaam pexaaaniTHpHaraH aapc Ba MamryaoTaa 
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Kancw jjapajxajjani 6hjihm Ba xyHHKMajiapHH y3JiamrnpHiii Ha3ap.ua 

TyrnJiraHJiHrwra 6ofjihkjjhp. [113-115]. neuarorHx TexHOJionw uonpacn.ua 

hhtw yxyB MaTepnamiHM yananmipmiiHMHr OouuiaHFHH, ajiropHTM, mdkojjmh, 

3BpMCTHK xapaxrepuarH aapajxajiapn MaBBcyu. EouuiaHFHH xapaKTepuarw 

jjapaxca - yxyBHHHHHr surHiraHjiapH, yjiapra SepHJiraH HaMynauap, TaxuHM 

sTWiraH ajiropHTM Ba xypcaTMajiap acocHua TonuiHpHKuapHH 6a5xapHiii 

KyHHKMacwHH H^ouauafiuH. AjiropwTM xapaxrepuarH uapajxa - 6hjihm sa 

xyHMKwajiap Ma3MyHHHH TajjGuK Kwua ojihhi Maxopam, 6wp THnuarn 

Macajiajiaprai eua ojihih, y3n6 ojihih Ba 3cua6 xojihhi (JjaojuumiHM aMajira 

omnpnni xynnxMacHHH H^ouauafiuH. Hjko6hh xapaxrepuarH uapaxca - yxyB 

MarepwajiMHH, luyHHHTuex, HJirapH yauainTHpHuraH 6hjihm Ba KyHHKMauapHH 

TypiiH xoJiaTJiap.ua rauGnx ara ojihih Maxopaiu SwiaH xapaxrepuaHauH. 

□bpwctwk xapaxrepuarH uapajxa — yKyB MacauanapHHH eunni nyjuiapwHM 

H3Jiam xaMjja 6y MyaMMOJiapan ewui yuyn hhtw axGopornapHH H3Jia6 ronran 

KyHHKMacHra 3ra 6yjiwm 6wiaH xapaKTepjiaHauw.

TauiMM TexHOJionwcH jxapaeHHHHr yMyMHii Maxcauw 6wp Hena 

jiapa)Kajiapua OMjjwHJianiajjn: EnpHHHM-TaKJiHM MyaccacHHHr Maxca^H xaMjja 

nejjaror sa yHHHr mctoahk (|)aoJiHHTH HjjeHTHtjjHKaijHJicH, hkkhhhhch — yxyB 

npejjMeTH (6yjmM) hhht MaxcajjH, neuaror sa yHHHr MeTOUHK (JjaoJiHjrrH 

HJjeHTH(])HKaiJHJICH, yHHHHHCH yill6y MOJjeJIB (yxyB 3JieMeHTH)HHHT MaXCajJH Ba 

yHHHr yxyBHHJiap ^aojiHjmmarH HjjeHTHtJjnxaiwcH [160-162].

PHBOJKJiaHTHpHIHHHHT aHHX affbaHaBHH MCTOJUiapHUaH TaXJIHM 

TexHononwcHra yrHni xenr xyjiaMjjarH HuuiapHH aMajira oniHpninHH raxo3O 

XHJiajjH. Illy JxyMJiajjaH, Merouwx Ma^KMyajiap upaTHni, raxjiHM jxapaeHHHH 

jjnuaxTHX, mctojjhx sa TainxHJi xhjihhi jKHxaruaH Ta'bMHHJiam naaapua 

TyTHJiajjH. MouennauiraH neuarornK TexHOJiorHUHH nuuiaG HHxapnni TapmOH 

xyHHuarH xeTMa - xerjiHxua 6ocxHHJiapHH y3 inura oJiauji: anajiHTHK, 

xoHuenryau, MaxcajyiH, Ma3MynjiH Ba xcapaenjiH.

JIoHHxaJianrrHpHjiraH rauiHM - Tap6nji jxapaeHHHHHT ax6opor Ba 

neuarorHK TexHOJiorHMCH y3Hjja MerojjJiap thshmhhh, TaKUMHHHHT mctoahk 

ycyjuiapHHH, yKwryBHH Ba yxyBHHJiapHHHT 6HprajiHKua ^aojiHjrr xypcaTHin 

HMKOHHXTJiapH B3 BOCHTauapHHH, yxyBHHJiapHHHT IDX06hH HiaXCHH 

CH^arnapHHH pHBOJKJiaHTHpHUi Maxca^HHH, flxyHHH HaTjnxajiapra apHinHin 

HHCTpyMeHTpaHCHHH MyjKaccaMJiaiHTHpajjH.
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Xo3wprn KyHjia YaGeKwcroH Pecny6nwKacn TOMOHnjxaH wniJiaG HHKWJiraH 

MeLepwii xyxjKaTflap Karopnna yaynyKcwa TaKJiwMHHHr jiaBJiaT craH^aprnapw 

Karra axaMWHira ara^npjiap. XaMMa Koitaa “neAarorHK rexHOjiorwa”, 

“HH^opMauHOH TexHOJiorna” xaKHQa rypnn xwn Gaxcnap ojih6 GopwJiMOKHa. 

XopHxqiaH KwpwG Kejrran 6y ryuiywHanap 6H3HKHr mhjdihh nejjarorwKaM W3.ua 

xaM HjrrapwflaH MaBxya 6yjrw6, flwrw wwoBanwxjiap Ba wH(|)opMaiiwoH 

TexHOJionuuiap 6miaH 6oinrrnjmmnra MyxTOJK.

Yh hkkh wwji^aw 6yew YaSeKwcroH Pecny6jiwKacwAa yawwwwr rapwxww 

Mepocw sa pwBOJKJiaHraH MaMJiaKaTJiapHMHT wxco6wii ra)Kpw6acw£aH kcjiw6 

HWKKaH xoujia TaKnwM tw3wmhhw wcjiox KwrniHajiw. TaKJinMHWHr GocKWHMa — 

Gockwh, y3JiyKcw3 ojiw6 Gopwjiwinw, MaMJiaKarra eryK Ka^pjiapww rawepnaG 

Gepwnijia axaMHSTw Karra. UlyH^aw 6wp BaKTfla rauiwM coxacwra TexHOJionnc 

(|)WKpjiani, cTaH^apmaiinupwin, th3kmjih ewjioniMin, twswmjiw Taxjnui sa 

6oniKajiap, «t»hh ratJiMM xcapaeHHHWur TexHOJionuuianiTnpwin roxcn KwpwS 

KenwiiiH Ta6wwn 6np xoji. JIckhh wniJiaG HWKapwnnjn 

TexHOJiorwjuianiTwpnjiMuiw rauiHM JKapaeHWHH TexHOJiornxjiainTwpwmiLnw^aH 

anna ocoh. Illy caGaGjiw, TaKJiMMHH TexHOJiormuiannupwiM 6wp Hena 

MyaMMOnapHM syxcyjxra KejrrwpaAn.

flasjiar GomKapyBKnarw rawiHM xcapaeHMHW TexHOJionuuianmipmu Ba 

KOMnbioTepjianiTwpnm foxch “xhfh neAaronnc rexHOJiorufl” (5UIT) 

KOHuemnucnna y3 axcnnw TonraH. Ahth neaarornK TexHornjmwHr Ma3MyHW 

Kywuaarmiap^aH w6opar:

-Y36eKwcTOH Pecny6jiwKacw rauinM th3WMW MypaKKa6 ranncnjinw tw3wm 

3KaHJiwTH sa my ca6a6nw twswmjiw raxjiwji oGteKrn 6yjnnuw aapypjinrwHw 

aHTJiam;

-TW3WMjn< en^oinyB sapypaw Gwjian 6ofjiwk 6yJiraH MyaMMOJiapnn 

Gnprapatf) KHJiwm acocwjia TaumM xcapaeHHHW hcmjuiwm Jiowwxa acocwwa 

aManra omwpwin.

JIowKxaJianmipwni — TaKnwMHMHr MasMynwii kwcmwhw wnuiaG mnonnflaw 

wGopar 6ynw6, Ta-wiwMHWHr yMyMwn sa KOHKper Maxcajuiapw, yKwrnjiaawraw 

(JiaHJiap MaxcMyacwHw aHMKjiani, xap 6wp 4>aHHMHr Ma3Mymi, coamap xaxcMH sa 

6oiiiKajiapHW tbxmhh Kwnajin.

MIU Ta-bjwMHM aMajira oiuwpwm (npoqeccyji) KncMM^a yKjnyBHw 

wiiHMHWHr ycyji Ba maKjuiapwHn qerapajiapww HerapanaMaiijiH, GwpoK aaBJiar 
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craHjjapTJiapn opKajin yKnryBHHHHHr ra-mniM xcapaeHHHH rauixHc KHJimnra aa 

yMyMaH yKHTHin »apaeHHHH GoniKapnm caMapauopjinrnHH omnpnmra 

Kapamjiran ^aojinjrTHHn xca^ajuianrrMpa^H.

UlyHflaii khjihG, rai>jiHMHHHr Ma3Mymin KncMHjja MatnyM Mai>Ho^a 

perjiaMCHTaiiHa MaBxcya Gyjicajja, npoueccyan khcmhhh jkophh arnmjia Gnp 

MyHHa apKHHjiHK 6opjiMrnAa 5UIT hhht yanra xocjihth HaMoeH Gyjiajin.

-Hm hhht MyxMM Gnp jxnxaTH yjiap^a aaMOHaBnii axGopor 

TexHOJiornsnap kcht KyJUiaHHJiHmnUHp.

AxGopor rexHOJionmcH AeraHjja hhcoh xaernmiHr Gapna jKaB^ajiapjja 

axSopoTJiapmi nnrnm, caiqiam, Kanra niiuiam Ba yaarnin jKapaenjiapn 

TyniyHHJiaAw [145,150,153,155,156]. AxGoporHH Kawra wuiJiam xcapaeHJiapuHn 

kcht KOMiiEioTepjiaiirrHpnni saMOHasnii axGopor TexHOJiornxjiapHHHHr (3AT) 

Ma3MyHHM raniKHji KWiann. Ill yHHHr ynyn KOMirtioTep Ba yHHHr nepn^epnxcn 

6apna 3aMonaBHH axGopor rexHOJiornxjiapHHMHT MapKasmxa rypajm Ba 

ynapHHHT tcxhhk rai>MHHOTHHH (TT) rannaui KHJiajjH. TT My\HM Gynca^a, 

3AT ra'bMHHorwHHHT xrona rypH 3Mac. By MatHOfla ^acrypHH raiMMHor (/IT), 

AxGopor TatMUHor (AT), raniKUJunn ra-bMUHOT sa GouiKaJiapHH KejimpHni 

MyMKHH. KejrnipHJiraH ryprra rai>MHHOT rypjiapHHH MyxcaccaM MaBxcyjuinrH 

axGopoTHH Kanra nnuiani Gyinwa AT Ba3H(])acnHH GajKapnni kmkohhxthhh 

Gepajjn.
AT anpnM rypuapn HOMjiapnHH KejimpaMns: rnnepMarn: (rHirepreKcr), 

MyjibTHMeOTa, KOMiibiOTepJin recrjiauirnpHin, CKanep rexHOJionwcn, Gnp 

THJiaaH HKKHHHH TJITa TapiKHMa KHJIHin, Gnp aJl^aBHTAaH HKKHHHMCHTa 

arAapnui, HHTepHer-HHTepHer, ajieicrpoH nonra, Maco^aBnn (^HcraHU,noH) 

TauiMM, 3JieKTpon Bnpryaji KyryOxonanap, raKHWMor (npesenraunx) 

rexHononwcn, cyw»nn HHrenjieKT TH3HMJiapn (CWT) sa GoniKanap. By 

rexHOJionwuiap y3 Ma3MyH - moxmkth Ghjibh MycraKHJi 6yjm6, yMyMraKJinM 

(JjaHjiapnHH yKHTHmua ^owflajiaHnin ynyn yjiapnn Mocjianrmpniu 3apyp. 

HamjKajia axGopor rexHOJiornxjiap, Macanan, “yMyMMH 4)H3HKa” Kypcnwi 

yKHTHimia x,aM y3 yPHHra 3ra GyJiann. Illy ca6a6jin, 6n3HH axGopor 

TexHOJionmnapn 4>H3HKa yKnrnnma &kh 4)H3HKa rauiHMMAa KW3HKTwpraHH 

ynyn 6h3 my acapaeHHH raxjnui KMJiaMH3 sa pHBOxcnaHTHpHiiira ypynaMM3 

[157-158].
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TexHOJiormuianrrnpHUi, axGopoT tcxhojiothji Ba KOMnbtorepjiamrnpHm 

Fosjiapra acocjianran 5TTIT airbaHaBnn rabJiHM TexHOJiornsiiapn Myximma 

puBoxaianajin. AirbaHaBnn ne/jaroruK rexHOJiornajiap Karopnra SMnepnK Ba 

kothcthb, HHTepaKTHB, 3BpecTHK, KpeaTHB, a^anTHB sa 6oniKajiap Knpann. 

ne^arorHK tcxhojiothh jie6 arajin6 KejiHHaeiraH TaJKpnGanaH yrraH, yMyMan 

(|)OHZiajiH (caMapanH), jickhh TexHOjiornjiJiamTnpnm Tajia6jiapnra jkbboG 

SepMaiiAHraH yKHTHin ycjiy6napH xaM 6op [146,147-149,152]. Awaima 

KyJuiaHHS KejiHHaeiraH am>aHaBnn nejiarorHK rexHOJiomiiJiapHn aKcapHjrr.ua 

yKyB jKapaeHHHH HHTHHCHBJiamTHpnm, (^aoJuiamTHpHin, 6abaaaH 

“onTHMajijiauiTHpmura” jiaLBaT Gyjiajin, jickhh nparMaiUK eHjjomnm - 

TabJiHMjia MyjDKajuiaHTaH HamjKajiapra Ka^ojiarnH spHinnui, bhhk MaKcajj 

KhjihS KyinuiMaraH.

“Kajipnap Tanepjiaui mhjijihh jjacrypn” Ba aMajira omnpnm mapoHTH.na 

TaKJiHM cH(|)aTH Ba MyjixcajuiaHraH HaiTDKajiapra apnmnniHH Ka^ojiaTJiam 

Ba3H(|)acH HJirapn cypHJiran. SyrynrH Kynna:

YKyBHH hhmbhh 6hjihihh (ax6opoT komtiohchth), 6axcapa ojihuih 

(xa^oJimiTJiH komiiohct) Ba y Kannan niaxcnn xycycnsTjiapra ara 6yjinniH 

aapyp sKaHJinrH (niaxcHH KOMnoHera) x,aKHAa TauiHM th3hmh axBopoira sra 

6yjiHiuH aapyp.

- yKyBHH MaBxeyn $aH 6HJiHMJiapn 6HJian xoTHpacHHH Ha^axaT 6ohhthiii, 

GajiKH my acocnjia Ta(|)aKKypHH th3hmjih  pHBoxcnaHTHpHniH aapyp;paBHm.ua

- HxcojiMH yKyB 4)aojnurrH MyxHTHHH xpaTHiu aapyp; yni6y (JjaoJuuiTra 

4>aKaT Mabpyaa acocnjia 3Mac, 6hjikh \apaxaT, MaKcajuin HynajiTHpHJiraH 

xcapaen Ba yjiapHHHT  ommajiHraH Maxcyjioira ara 6yjiHm opKajiH 

apHiuHJiajiH;

HarHJKacH.ua

- TaKTIHM TH3HMH HUIOHHJIH TaniXHC, yXyBHHHHHT ShJIHMHHH o6t>CKTHB 

HaaopaT khjihiu Ba 6a\ojiam MeaoHJiapnra ara 6yjiHinnMH3 3apyp; 6y ypinma 

rauiHM TH3MHAa lOKopH TexHOJionwTa (naTHJKajiapHH Kanra TeKmHpnm 

3apypmiTH iiyK 6yjiran) apnmnm MyMKHH aMacjmrnHH 6wnnn axaMnaira 

mojihk; aiiHH my ca6a6jm yKyBmuiap 6hjihmhhh noFonajiH naaopar KHJinmra 

(xyMJiajiaH, penTHHT Ba KOMiibioTep recrjiapH) ryaymra Ba Kynjiamra 

KaiQiHMH3. VKyBHH rajiaSaiip 6njiHMJiapHHH Haaopar KHJinm JKapaeHnjja recr 

HacrypHHH ryamn Ba KyiuianiHmir xaM ya ypHH 6op [98].
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By xonaTAa rauiHMKH xhth hmkohhkt Ba ranafinap acocHAa 

TexHOJiornsjiaiirnjpHiii, YafieKHcroH PecnyfinHKacH raKUHM )KapaeHHra 

XO3nprw 3aM0H axfiopoT rexHOJiornncn acocH.ua xpanuiraH ahth neAarorHK 

TexHOJiornHHH tuuShk khjihhihh raK030 KHnann. Axfiopor rexHOJionuuiapHH 

aMajiHerjja xyjuiani Aapaxcacn oauhh KypnuHinnaH MynbTHMeAHxnn KOMnaKT 

^HCKjiapra e3HJiraH (JjannapHH yKHTHin Kypcuapn Ba Konasepca 3KcnepT - 

yKHTHni xaMja Kacfinii TpeiiHUHr TH3HMJiap uapaxcacH^a fiyjmnm MyMKHH.

TaKiiHM.ua iKyMJiajxaH (|)H3HKa yKHTnniua xaM 6y coxajia KWJiHHraH nuuiap 

HJirapH xaM AexpnH Kyn GyjiMaran. MyaibiH nuuiap 6npop MaB3ynapHH 

KOMirtiOTepJTH yKHTHinra, tcct caBoiuiapn opKann ranafianap finnHMnapHHH 

KyaaTHiiiHH y3 HHnra KaMpaG onraH 3ah. Oxnprn HHrepHernaH ojiHHTan 

XHTHJiHKJiap fiyimna 4)aHnapra oha sneKrpon napcjiHKnapHH, rnpHK (J)H3HKa, 

4)aon (|)H3HKa, aHHMaunnjiapAarH (JmaHKanapra Aonp canrnapHHBa OHJiaifH 

Aacryp hh Bocnranapnn npaTHJiraHHHH 6hjihhihmh3 MyMKHH. JIckhh yafieK 

THJiHAa TyannraH, jkohjih nnnaMHK xapaKamap, aHHMauwuiap finnan 

fioHHTHJiran (|)H3HKa AapcjiHKnap AenpJiH iiyK. HHTepner opKajm (JmsHKaHH 

yKHTHinra AapcjmKAapHH KypnniHMH3 MyMKHH, jickhh 4>H3HKa aKHMaumuiapna 

Ka6n caiiTJiap finnan TynAnpHnmra MyxrojK 3Kan AeraH xynocara KenaMH3. 

BepHJiraHnap 6ai>3acH Ba cxpHirniapra acocnanran Aacrypnap TyayjiraHnHni 

xaKHAa xaM axfiopor ronojiMaAHK. Bhshhht HinHMH3Aa ym6y xonanm Java 

AacrypnaniTHpHin numAa, Macromedia Flash AacTypHAam Action ScriptAa Ba 

CKpnnrnap epAaMHAa Tysnjiran Aacrypnap opKann aMajira omnpnfi, hjimhh Ba 

ycjiyfiHH HinnapHHHr OHHKJiHTHHa Konran »apaeHHH TynAnpHinra MyBoijmK 

fiynAHK. Ty3Hjiran AacrypHH BocnraAa aHHMaimnnapHH 6ohhthui hmkohhmth 

xaM MaBJKyu. HoaKaHanaBHH HHTepaKTHB Aapcnn Tamimn KjnyBHH cncreMara 

KHpnm tkuh coAfla fiyjiraH MyxappHpnap xaKHAa xaM axfiopomap AenpJm iiyK 

fiynraHH ynyn, 6h3 TysraH Aacryp ymfiy nyHanHinHH xaM y3 Hnnra KaMpafi 

onaAH. TH3HMra KHpnm thuh coAAa fiynran MyxappHpnap ypHHra nanAO 

fiyjiraH WYSIWIG Myxappnpn umma yjiraH Aacryphh Bocnranap ypHHra 

xo3HAa 3aMonaBHH TH3HMnap, yxys nnar^opManap, Aacrypnii Bocnranap KHpnfi 

kcjiah- Word Press, Moodie, CourseLab [98,164-178]. UlyHHHT ynyn ym 6y 

nyHajiHUiHH aMajira oumpHnira Ba Tyjumpnmra xapaKar KnnaAM. 2003 hhji 

OapFona JJaBnar yHHBepCHTern npo(|)eccop - ojmMnapH aneKipon AapcnHKHH 
“MoJieKynxp 4>H3HKa” fiyjiHMnra Mynxcajuiafi, ryanniran sah. JIckhh 6y 
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jiapcJiHK xaM MyaMMOHH xap TOMOHJiaMa ohhG xaji Kmiwnira Kozinp 3Mac. Y y3 

HasGanma TyjwnpHuwinwra Ba GoHHTHjiHinnra, niyHHHTjieK MatJiyM 6np 

GyjrHMra GaraniJiaHraH GyjiHinH xaM (f)W3WKa $aHWHHHr GoumaaH oxnpHTaqa 

Ma3MyHHHH ryjiHK KynnpraH 6yjimun inapT 3Mac, Gajncn aKCHHna, 

TexHOjionwjiauiTnpwui 3apyp Gyjiran MaTepnanHn Hinjia6, TannaG ojinni, yHH 

Kanra hidjiob 6epn6, 3apypHH MatjryMOTJiapHH 6epHni aa yHH HaMOHHiiuiH 

4)H3hk aHHMauHHJiap Ba naBxaJiap epjiaMHjia HaMOHHm khjihhi KepaK. IIIyHH 

aHTHni KepaKKH, Kypra3MajiH, sKpaH/jarn esys 6HprajiHKnarH oxanr Ba xcohjih 

obo3 ocnmarH 4)H3hk Ma3MyHHH 70% hh xompa^a caxiiaiii MyMKHH. Maspysa 

Ba 4>HKpHH TaxcpnGa opKajiH Ma3MyHHH 6epHin aca 25 - 35 % Ma3MyHHH 

xoTHpajia KOJiAHpap 3Kan xojioc.

Ax6opoT TexHOJionuuiapH »aMH^Taa MaBJKyn, jickhh jiapc xcapaeHHra 

t3ji6hk; KHJia GnjiajiHraH Ba yjiapHH xyiuian onajinraH xaMjja 6y xcapaeHHH 

)KopHHJiaiiiTHpaanraH nopa Ba aMajmap, KOJiaBepca xynjiH MyraxaccHJiap 

xawia yHJianiHMH3 KepaK [114-120, 135-145].

nejiarorHK TexHOjionuuiap acocnua HoaH-banaBHH flapciiapHHHr xaM 

ypHH nyK 3Mac. Ahhhkc3, yra 4>aoJi ycJiyGnap, Tajia6ajiapHH y3HHH i|)HKpjiani, 

MHKCHflarn 6hjihmhh napxjiam opKajiH RHrnna Mynoxaaa lopnrwinra Ba 

xyKMJiap HHKapHnira ypranajiH. Arap Mana myHXiaH xcapaeHra xna ax6opoT 

TexHOJiorHJuiapHHH MocjianrnipHJiHmH aMajira omnpHjicarHHa ?ma^a 

KJKOpnpoK HaTHxcara sra GyjiHHajiH jjeraH rnnoTeaaHH ojira cypaMH3 Ba my 

MaKcaura spHiinmi Ba nanDKaHH Kypnm ynyn TajKHKOTJiapHH aMajira 

omHpaMH3.

Hn^opMaiiHOH TexHOJiorHJiJiapra erryHra Ka^ap, jjacryp ryinm sxthcjkh 

iokoph san [98-105]. d>H3HKa yKHTHnma xyjijiaHHniH KepaK 6ynraH nejiarorHK 

Aacrypjiap MaxcMyacHHH assail Echchk nuTHjia, kchhh acra - acra 

HH([)opMaTHKa (JjaHHHHHT HCTHK6ojiHra KapaS, Paskal, Delfi, Java, C++. C# 

nporpaMMajianiTHpHin THimapnua aMajira omHpHiiira xapaKar khji^hk. JIhth 

HHtJjopMauHOH TexHOJiorHJUiapHHHr xcaMHjnra KHpn6 KejinniH 

AacTypjiamTHpHm aapypanniH hkkhhhh jiapascara cypn6, Ghphhhh jiapa»ara 

TexHOJioimfljianiTHpnm axaMHHTHHH KyHanrupHS xyiuiH.

Ey jieraHH, SaraMOM jiacrypiiaiHTHpHiimaH BO3 kchhjuih fleraHH 3Mac, 

GajiKH hhcohhh 6as3H coxajiapfla aacTyp Tyamn Ka6n khhhh sa MamaKKarjiH 

xaMjja BaKr TanaS KHJiyBHH MexnaT^an xojihc khjiah.
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flacTypnaiiiTnpnin HatroKacHna aMajira oninpnjiraH neAaroiHK 

Aacrypjiap komtiackch ckh MaxMyacn xaM ya naB6aTn.ua $)H3hk jKapaeHJiapnn 

5KOHJIH HaMOMHHI KHJIHUI^a y3 XHCCaCHHH KyiHCa, TeXHOJIOTHXJianiTHpHIII 6yryH 

6up jiapcjiHKHH, KonaBepca, BHAejtjjHJitMHH aManra omupuni HMKOHHXTHra Ba 

3HT ycTyn tomohh HHrepneT opxajin Maco^ariH TaKiiHMHH ByxcyAra KejnupHui 

HMKowunura ara [104-111].

2.2 § “HEAATOTHK BA AXEOPOT TEXHOJIOrHHJIAPRHH 
HJIMHH BA AMJIHH TA#SHKH”.

Enara MatJiyMKH, xcaMHuma HHtJjopMaijHOH TexHOJionuuiap, xcyMJia^aH 

KOMm>K)Tep WHcJjopMaiiHOH TexHOJiorHXJiapH )Ka^ajiJiHK 6njiaH K«pn6 KejiMOKAa 

[116-130]. JKaMHHT HH^opMauHOH TexHOJionuuiap MyxbrnAa jKOHJianmaH, 

xycycan, TawiHM xcapaeHHTa xaM CH([)aTJiH, Kysra KypHHapnn x.ncca KymMOKAa. 

“KaApjiapHH Taiiepjiani mhjlhhh Aacrypn”, “ax6opoT MaKOHH”HHHr TatcupHHH 

HHo6arra ojihui Ba ax6opor MyxHTHAa yxnrnniHH aManra oninpnm 

3apypjiHrHHW y3 HHHra KaMpa6 ouran. Hn^opMauHOH MyxHTHH paAHO, 

TeJieBimeHHe, TejieKOMMyHHKaiiH BocHrajiapu, cnyrHHK Bocuranapn, cnynniK 

opKajiH OJiHHraH axbopoTJiap 6ohhth6 6opann, ynra ana yniin anoKa sa 

HH(|)opMaiiHOH rexHOJionwiap khph6 KeJiaHH.

HH(])OpMaiIHOH MyXWTHH 6oHMTHIIIHra KOMTIBIOTep HH(J)OpMaiIHOH 

TexHOJionwiapn xaM Karra xncca KyniAM. Internet abh OJiHHraH ax6opOTHHHr 

XaJKMH, yHHHr MHTHJIKTH MyXHTHHH 6OHHTHHI OpKajiH HHBHJIH3aHHXra, 

KOJiasepca hhcoh Ta^aKKypHra ratcHp KjuiaAH. Ey aca y3 HaBOaniAa yKHTHin 

jKapaeHHHH yarapTHpHnira, HOBanaBHH yKHTHmHHHT ycyjuiapn sa 

xcapaeHJiapHHH mDJia6 HHKHinra Karra KynpHKAHp.

SyryHTH KyHAa aim AOJi3ap6 Macana - 6y HH^opMaiioH MaKOHAa 6kh 

MyxHTAa 4>H3HKa yKHTHin xHco6jianaAH. Mas^cya HH^opMaiiHOH MyxnTAa 

(jjoHAanaHHiii, nape xcapaeHHra MOCJiauiTHpHin Ba ax6opor mbkokheh Hparnni 

MacanaHH hxcoGhh xan KHJiHiiira hmkohwit KparaAH. Ax6opor TexHOJiorwiap, 

Internet KOMiibioTep TapMOKJiapH opKanH ax6opor TexHOJiornanapH MaKOHHAa 

yKHTHin, xycycan, yKHTHin caMapann HanuKa 6epaAH. Ax6opoT MyxHrn pean 

MaBHcyA- Hhth HH^opMannoH TexHOJioraanapHnaH yKHrnniAa (JioHAaJiaHHni aHr 

KH3HKapiiH Ba caMapa 6epaAHraH »apaeHAHp. YMyMHH 4>H3HKa KypcHHHHT 

“Atom Ba KApo (J)H3HKacH” 6yJiHMHHHHr 20 Ta MaB3ycHHH xhth HH(|)OpMaHHOH 
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TexHononwjiap MyxHTHjjs yKHTHin, khth ycJiyGnapHHH nuuiaG hhkhui, 

MacajiaHHHr xaii KHJinniHHHr hkkhhhh tomohh xcoGnaHann [116-126]. flna Gnp 

H^KOjjKopoHa ycjiySjiapflaH GyjiMnui (j)H3HKaHH yra 4>aoJi ycyji6jiap.ua ykhthih 

XHcoGjianajiH. ByHjjaii ycnyGHeTnara napcnapra nape cuenapHHJiap Ba 

AapcjiapHH ojih6 6opnni ycjiyGHCTHHH huijibG hhkhih xyHnajiaHT Macana GynnG 

TypnGnn. IIIyHHCH KW3HKapjiHKH, TanjiaS ojiHHraH MaB3yiiap 4 Ta Meson 

acoenna TaHJianran Ba yjiapHHHr 6ai>3HJiapH MakraGna, kchhh aKaueMHK jihiich 

Ba KOJUiexaiapna, GaKanaspnaT Ba MamcTpaTypana xaM yKHTHJiann. YnapHH 

yKHTHin Maxopani Ba ycuyGnapn Typnnna, Ma3MyHHH 6epHm xaxcMH Ba 

Khhhhhhjihk napaxcacnna xaM 4)apK 6op. MaB3ynapHn yKHTHinHHHr ysnra xoc 

CTaHjiapTHHH JKopmi khjihG, MaicraGna, aKaueMHK jihiich Ba KOJiJieHcnapna, 

6aKajiaBp sa MaTHcrpaiypana (J)H3HKaHH vkhthui KOHiieniiHHCHHH nnuia6 

TOKHUI, 6np XHJI MaB3ynapHH 6epHniHHHT CneilHtJjHKaCHHH, MeTOAHKaCHHH, 

“khhhhhhjihk” (MypaKKaGiiHK) napaxcacHHH aHHKJiaiii sa HH<J)OpMaiiHOH 

TexHoJionwnap MyxnTHHH jKopnii 3thihhh Kypn6 hhkhui jio3HM 6yjiann. By 

aManra omnpHJiajiH xaM. Kkkhhhh MyaMMO, 6y KanpuapHH xauKapo napaacara 

acocJianraH, rapairrHJiJianiTHpHJiraH TaHeprapnnni XHCo6jiaHa#H. Yhh 

TaKJIHMHHHHT CTaHJjapTH KHJIh6 OJTHUIHMH3 KepaK. rapaHTHJUiamTHpHJIHniHHH 

TexHOJionnuianiTHpHH 6epajjH. TexHOJionw - MaxopaT neraHH Gyjica, 

TexHOJiorHXJianiTpHniHH MaxopaT, ycjiyGnn xcopHHJianiTHpHin, yKHTHin 

JKapaeHHra xyiuiain ne6 TymynHin MyMKHH [127,129,162]. ByrynrH Kyn TanaGn 

Ta-biiHM xcapaeHHHH TexHOJiorHXJianiTHpHJiHinH nenaror TexHOJioras acocnaa 

aManra onnipHiiinaH nSopaT. YabeKHCTOH Pecny6jiHKacH $)H3HKaHH yKHTHin 

KOHiiemjHJiCHHHHr axGopoT TexHOJiorHanapnHH xcanG sthui nyHKTHra 6hho3h, 

M3B3yiiapHH M3KT36jI3pfl3H TO yHHBepCHTeiT3H3 6yJIT3H 60CKHHH yKHTHIH 

yCJiy6jiapHHH, M3XOpaTHHH, JTbHH 3x6opOT TeXHOJTOIWinapH MyXHTHJia 

TexHOJiorHMJiamTHpnniHH 3Manr3 OHinupnin 33pyp. Ohshkbhhht yKHTHniHH 

63pH3 )K3p3eHJi3pHna “YMyMHH t[)H3HKa” KypCHHHHT KaGyji KHJIHHHIUH KHHHH 

6yJIT3H M3B3yJI3p 6hJI3H K)3M3 — K)3 K6JI3MH3. EyH,HaH XOJI $H3HK3HH Myp3KK36 

6yJiHMJi3pHHH yKHTHJiranna ynpa6 Typ3HH. OH3HKa yKHTHjiHmnna H3(J)aKaT 

H333PHH, 63JIKH KynpOK 3M3JIHH KyJIJI3HHJIHHIH 33pyp.

XXI 3cp - 3x6opoT TexHonon«ui3pH acnpHunp. YaGeKHcroH 

npe3HACHTH H.KspHMOB 3HTT3HHJieK, “HH(])0pM3IIH0H TeXHOJIOITWJI3pHH 

GhJIHIII B3 KyJUI3UI flOJI33p6 M3C3JI3HHp”, myHHHT ynyH TypJIH )K36xaJI3pna,
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^yMJiajjaH TaixJTMM IV
my 6 * M ^apaeHHjia xaM Kyjuiani caMapaun Hanwca 6epa&n [1-4]. 

y caGaGim, Ma3Kyp wuijia $H3HKa yKWTHiiiHHHr acocjiapw rajiKHKor 

KMJiMHMOKjia. AxGopor TexHOJionwcw Ba axGopor TH3HMjiapn JKaMnurHH 

axbopoTJiaurmpum xcapaeHJiapHHHHT acocHH BaocuracM GynnG, 6apqa 

coxanapjja tcht paBHinjia jKopwii KHJiHHMOKHa. Typjrw ManGaJiapua ratpH^uap 

rypjinqa Gepujiran.

AxGopor TexHOJionwcw - Gy rypuH Macauajiap chhmhhh touhhi 

Maxcamma axGoporjiapHH hhfhui, Kanra Hnuiaui, H^ojiajiam, caKjiain, 

TaKCHMJiam, yaaiHiu sa erKa3n6 Gepnui xcapaeHJiapumi KOMnbioTep sa 

TejieKOMMyHHKamw BocwTajiapw epjiaMHjia aMaura oinnpwjlajiHraH, Tapm6ra 

coJiwHraH Ba TauiKHJijiauiTHpHJiraH th3hmjih sa aMajinfi uacrypnap MaxcMynunp 

[70,157,162].

AxGopoTJianrnipMin - 6y axGopor tcxhojiothk sa TH3HMJiapHH aparnin 

Ba yjiapHH xcbmhjithh Gapua coxaJiapwra JKopwii KMJiHiiira KapanuiraH, KepaKJiw 

TauGwpjiapHw aMajira ouiMpmii )«apaeHJiapwjiwp. EnHuaunraH Macanajiap rypH 

GyiiHHa ax6opor TexHonorwuiap rauiKUJi khjihui, ax6opoT, KKUHpyB, pexca — 

MOJIIWBHH, MapKCTHHT, JIOHHXaJiam, TeXHOJIOFHK, HJIMHH T3JIKHKOT, yKHTHin, 

KapopjiapHHw Ka6yu khjihuihh Kyniia6 - KyBaTJiani, aKcnepr sa GoinKa 

TypJiapra aacpanuiajin. EyjiapHHHT xaMMacn, y3 HafiGanuja, hkkh — co(|) 

axGopor Ba SomKapys axGopor TH3HMJiap CHH^jiapnra axparnjiauw- Co$) 

ax6opor TexHouonuuiapH 4>aKaT xepaKjiH axGopoTJiapmi TaiiepJiaG 6epwni 

Ba3H(|)ajiapHHH GaacapanH [157]. EyjiapHHHT KaTopnra aBTOMaTJianrrwpHJiraH 

xyryOxoHa th3hmh xaM^a rypjiw MatJiyMOT - axGopor TH3HMJiapH KwpajiH. 

EomKapyB ATuapn aca TanepuaHraH axGopoTjiap acocnjia GoinKapyB 

CHHMJiapHHH, KapopuapHH KaGyji khjihui ywyn bhhk TaBCHJUiapHM wnuia6 

HHKauH. SoinKapyB oGlckth Ba eHHjiajiHraH Macauanap rypw Gynma GomKapyB 

ATnapH, TamKHJi khjihui sa tcxhojiothk TH3HMJiapra ajKpanuiajiH. TannouruH 

GoinxapyB ATuap Kopxona (Myaccaca, (JjwpMa) hh hkthcouhh, mojihkbhh, 

xjbKajiHK, MapKeTHT, Kajpuap sa niy Ka6n 6ouiKa TannouiHM (JjaouHUTH 

GoniKapnui MaKcajHjja Gwp Karop TaBCHUJiapwi wuuiaG HHKajiH.

Ym Gy axGopoTJiapuaH kcjihG HHKKan xouaTua Ghshhht t3AKHkothmh3 

axGopor TexHOJiorwiapH MyxHTHfla 4>H3HKaHH HObaHaBHH uapc maKJiHua 

yKwnrwjiHinra MyuxcajuiaHraH. HHTepaKTHB ycjiyGuap Ba axGoporjiap 

TCXHOJIODUiapH MyXHTHJja 4)H3HKaHH, yHHHT yKHTHJIHUIH KHHHH M3B3yjiapHH 
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ywnwn Ba y3JianrrnpniiiHH xxmnnam nmnapH aManra oniHpHnflH. SneicrpoH 

jjapcjiHFH sa Jia6opaTopwH HmnapHHHHT MaB3yjiapn Ba MaTHJiapw ycnyOHH 

KynnaHManapna non sTHnraH. JIa6opaTopwx Hinnapn 22 Ta MaB3yHH, aneicrpoH 

napcnHTH 20 Ta MassyHH KaMpa6 onraH [164-178]. MasaynpaHH yra 4>aon 

ycny6w.na ykhthih xcapaeHH 6aen STHnraH, 6y jKapaeHHnnr sneicrpoH BepcnncH 

sa MaTepnannapM TawepnanraH. /Japcnapnw yKHTHin sa sneicrpoH jjapcnunwa 
axe 3Tajm- YKHTHnHinH khhhh MaB3ynapra naSopaTopnn nmnapH TaiiepnaHHO, 

ynapHH yKHTHinn ynyn BnpTyan na6opaTopnn ctchah TanepnanraH Ba yHH 

nape jxapaeHHna Kynnani Ba xcopHH sthhi thbchs annnann. TaiiepnaHraH 

AapcnHKnapHH aKaueMHK nniieH sa Konne» Tana6anapn ynyH 4)H3HKaHH nyKyp 

yKHTinn MaKcannna KynnaHHnnuiH Ba OaKanaspnaT Tana6anapn ynyn jjapcnHK 

CH(|)aTHna, MaracTpaTypa ynyn Maxeye Kypc CHiJjaTHna MycraKun Hinnain 

wapaeHHHH TaimcHn KHnnni MyMKHH. JlaSopaTopnn nmnapHHH aca BHpTyan 

naGoparopHa crenn inaiaiHna 6eManon aManra omnpa onajjH.

2.3 .§ Y3BEKHCTOH PECrryBJIHKACHHUHF TAKJIHM 
MA5KMYACimA OM3HKA YKHTHIUHUHr XO3HPPH 3AMOH 
XOJIATH (MAKTAE, AKAUEMHK JIHIIEH BA KOJIJIE5KJIAPAA 
OH3EOKA YKHTHin MA3MYHHHHHT TAXJIHJIH BA XO3HPEH

3AMOH XOJIATH)
Xo3Hpn< Kynjia Tai>nHM xcapaeHHAa aKaneMHK nnuen Ba Konnexcnap.narH 

yKHinra airnSop KynnHnHTH xen khmtb enp 3Mac, anbarra [160-162]. 

AxaneMHK jihiich Ba Konnexaiap yxyBHHnapH ynyn rhth flapcnHKnap non 

aTHnwniH pHB0>KnaHn6, napcnnxnap Gnjian TatMHHnani xcapaennKH xxhih 

Hynra Kynniiina Karra xncca Kynmn [7-11,77,99,100]. Y36eKHCTOH 

Peony6nHKacH.ua 4>H3HKa yKHTHinra xaM 6y xcapaeHHHHr y3 TatCHpH 6op. 

3aMOH3BHH naSoparopHn niapoHTnapn, xa<xo3nap, KOMntKrrepnap, 

BHjieonpoeKTop, CKanep TexHononwnapH, inynap 6nnaH SHpranHKna «hth non 

3THnraH paHTJiH pacMnapra 6oh KynnanManap (|)H3HKaflaH Macananap ennuira, 

na6opaTopnn Hinnapn yrKaaHinra, $H3HKa KypCHHHHT Ma3MyHHHH ohh6 

SepHUEHH MaKcan kjuim6 Kynran, 75 Ta na6opaTopmi huihhh y3 HHHra onraH 

4)H3HKanan npaKTHKyM, naGoparopHn nninapH, Macana ennui rynnaMH Ba 

Matpysanap napcjiHKnapH PecnySnHKana canoxHurnH Ba HnMnn $)H3HKnap 

TOMOHHflaH non sninraH.
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Xo3Hpni 3aM0H 4)H3HKa yKWTHJIHniMHWHr XOJiaTH Ba aXBOJIMHH 6np 

TaxjIHJI KHJih6 HwxanjiHK [99,100], MaicraOjia, anajieMUK jihiich Ba 

KOJUiexjiapjia hums yKHTHJIHUIHHH, Kaiman MaBaynap SepmiwinwHw sa yjiapHH 

6epnm pexcajiapn Kaiman jjeran caBOJira Gepniura xapaxar KHJiaMH3. 6-11 

hhjuihk MaicraG (J)H3HKa Kypcnra MyjDKajiJiaHraH H. IIIaxMaea, ^.IHoahcb 

MyajuiH^nnTHAa e3HjiraH AapcjimcnapKH 6-9 hhjuihk 4)H3HKa Kypcnjia xyjrna6 

GynMaii xojiraH sah [99,100], ynapHHHr cHcJjarjiH tomohjibphhh ojih6, 

GohhthG, KaMHHjnnc sa xaTOJiapHH, 3aH3KHpjiH peaKiiHHJiapjiarH xarojiHKnapHH 

Ty3aTH6, MHnuiKJiapHH e3Hiu 3apypHSTH ByjKyjira kcjiah. Jlapc JKapaenH^a 

$)H3HK XOJIHCa Ba JKapaeHJiapHH 3HHM3IJH0H, MyJIbTHIUIHKBIIHOH KOMTIBIOTep 

BocHracHfla KypcaTHmHH TaniKHJuiauiTHpHni xaM aapypnaTH naiuio 6yjiajjH.

OH3HK3 yKHTHUIHHHT 3C0CHH M3KC3AH MOAAa Ty3HJIHIIIH, aTOM Ty3HJIHIII 

xaKH.ua, TaGnaTjiarH xojtncajiap, $h3hk xcapaenjiap ryrpHCHAa ryrpn rauKHH 

KHJIhiuhh, hjimhh TymyHTHpHLiiHH, hjimhh TajKpuSa Ba KyaanniiJiapra 

acocjianraH hc6otjih (J)H3hk TacaBBypHH inaKjuiaHTHpHinHH y3 HHHra KaMpa6 

ojiraH.

d>H3HKa KypcHjia aBBajmi yKHTHin xcapaeHHHHHr ,nacTJia6KH GocKHHHjia 

(j)H3HK KaiTaJIHKJiap, MOJWaHHHT Ty3HJIHHIH XaKHJia 6omjraHFHH MaBJiyMOTJiap, 

xapaxar Ba KyHJiap, Ba3HCH3JiHK, Kyn Ba yHHHr GnpJiHKJiapH, MOftua Maccacn sa 

3HHJIHTH, yjiapHHHT GnpjiHKJiapH, cyioKJiHK Ba ra3JiapHHHT 6ochmh, riacKajib 

TaiKpHSacH, Tyram HAHnuiap, aTMOC(J)epa 6ochmh Ka6n MaB3yjiap Ba $k3hk 

Tymynnajiap yKHTHJiajiH. ApxuMen Kynn, KeMajiapHHHT cyanniH, xaBO.ua cyamii, 

Hin Ba KyBBar, aneprHJi Ka6n Tymynnajiap, KOHywrap, 4)opMyjianap, (Jjhshk 

KaiTaJIHKJiap Ba yjiapHHHT yjinain 6HpjiHKJiapn KCJiTHpiuiaHH.

7 cHHtJma hcchkjihk xojiHcajiapH, hcchkjihk xapaKa™, HHKH 3Hepn«, 

KOHBenuHJi, HypjiaHHin, hcchkjihk mhkaoph, GnpjiHKJiapH, ckhjifh 3HeprHscn, 

3HepnwHH caKJiaHHni KonyHH ypraHHJia^H- Hly™ TaBKHjuiani KepaKKH, 

HypjiaHHm, 3Hepnw Ba SoniKa Tymynna 6epyBHH MaB3yjiap ojiahhth 

AapcjiHKJiapAa K)KopH cHH(|)jiap (11 cHH^jia MaKra6.ua) yKyB Aacrypnua ckh 

xo3HpAa axaAeMHK jnmeii sa KOJiJiexcuapAa 2 - KypcAa Gara^CHJipoK Ba xnaAa 

H3HHJipoK yKHTmiaAH [7-11,77,99,100,102], By Gepmiran 6onuiaHFHH 

MaBJiyMOTJiap KCHHHTH CHH(|) (|)H3HKaCHHH yKHTHHUa y3 XHCCaCHHH Kyni34H. 

MoAAaHHHT arperar xojiarjiapHHHHT yarapHinH, xojioahjibhhk, KHHHani coa«p 

6yunniH, GyFJiaHHin sa KOHACHcaunn b.x.3. MaB3yjiap (|)H3hk xoAHcanapHH 
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axniHpoK rymyHnniTa Ba 6apKaMOJi hhcohhhht xo3npru 3aM0H 4)H3HKacH 

xaKH.ua TynHK TacaBBypra ara Gyjiniiiwra epaaM 6epa,HH. 3jicktp 6o6naa aTOM 

Ty3HjiHiiiH, 3apx,miapHHHr hkkh Typn, SJICKTp MailflOH, ajieicrpoH, Pe3ep$op,5 

TaxcpH6acH, btomhhht xapo MoaejiH, aTOMHHHT Ty3yjiwnn Ka6n MaB3yjipaHH 

yKwraan aa 11 CHH^aa yKHTHJia^HraH aTOM> aT0M Ty3HJinni xaKHaam 

TacaBBypjiapHwnr acocHHjiapHHH (JjynaaMeHT cH^amaa Gepnjiaan sa acra - 

ceioiH 6owwTHJiajin.

Tok xynn, Kytuiawnii, KapniHJiHK, Om KOHyHH, sjieicrp tokhhhht huiw Ba 

KyBBa™ MaB3yjiapn xaM (|)H3HKa yKHTHJiHrnnaa K)KopH CHH(|)Jiapaa xaM 

ynpaiiAH, jh»hh 6epwuraH GomaaHFHH GnjiHMaap KeHrairnipHb Gopnaaan. 

3jieKTpoMarHHT xoancanap aueicrp tokhhhhhht reHeparopn Ba 6oniKa 

MaB3ynap, 11 cHH(|)aa MaicraS MaTepnannHH ypraHHJiraHaa, xo3nprn 33moh 2 

Kypc aKajieMHK jihuch sa Kojuiexoiapaarn (J)H3HKa Ma3MyHHHr TapKn6nra 

KapamjiK ajieKTpoMarHHT TyjiKHHJiap, Te6paHHmnap MassyjiapHHH 

MaB3yjiapnHw xxmHpoK TyniyHHnira epjjaM Gepazm.

Xo3Hpn< Kynjia mhfh 6np khcmh 46 Mai>py3ajiaH axajieMHK jihuch sa 

KOJUiexcnap yqyn nnKapnnraH Matpysanap Manin jjapcjmrH xaM^a $k3hk 

npaKTHKyM “aTOM TyawTHuiH” xaKwia 6HJTHMiiap Gepniunn y3 HHHra KaMpa6 

ojiran 6yjin6, 6h3 TaBcns OTran aTOM xaKKnarH .nacTJiaGKH TyniymajiapHn y3 

HHHra KaMpa6 onraH. YjiapHH KHpHTHiica, $h3hk TacaBBypHH axniH 

inaKJuiaHTHpHiiiHra xwcca Kymran Gyjiap 3/ih. KypHHn6 TypnG^HKH, MaKra6 

KOJUiexc, aKaneMHK JiHuefijia yKHTHJiran MaB3ynapHH y3yjiyKCH3 TawiHMHHHr 

xap 6np 6ocKHHHAa 3<khthjih6, MaTepnaji 6ohhth6, MypaKKa6jiamTHpnjin6 Ba 

HyKypJianiTHpHJiHG 6opHJiajjH. Tai>jiHMHHHr xap 6np Gockhhh yKHTHin 

MypaKKa6jiHTH Gmian Ba Ma3MyHHHHr 6ohhiiih Gnjian (|)apK KHJiajH. 

BaKajiaBpHjrr 6ocKHHH.ua xaM aTOM TyayjiHiiiH, yHHHr TacaBBypjiapH xaKH.ua 

ax6opor, 3eMMaH 3(|)(|)eKTH, ILIrapK s^ckth MaB3yjiapimarn MypaKKaG 

kcjithphG HHKapHHiJiap 6HJian, juH^epeininajiani xa6n MaHTHKHH 

iKapaeHjiapjjaH (|)0HjiajiaHH6 aMajira oniHpHjiaWH- Kojuiexc 6HTHpyBHHJiapH 

kchhh yKHMacjiHKJiapH xaM MyMKHH, my ca6a6flan 6h3 a*cpaTH6 ojiran 

MarepHajiHH HH^opMaijHOH TexHOJionuuiap MyxHTHjia, KOMimioTep jiacrypjiapH 

epaaMHJia yKHTHJIHIIIH, 4)H3HKa Ma3MyHHHH GoHHTHJIHIIIHra y3 XHCCaCHHH 

Kyman. Illy ca6a6jiH, TatJiHMHH jjHjiaKTHK cnHpajn, maKjmaa KapananraH
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Eyjicax, yHHHr acocnn yaamHH — MaxraGua GepHJiraH 6njinMJiap MajKMyacH 

TaniKHJi khjihhhiuhhh y3 yswtan aHUKnam khhhh 3Mac.

TauiHM jjujiaKTHK cnupaJTHHHHT acocHH yaarHHH KOJuioKjiani 

SnjiHMJiapH Ba Hasapnn, Ma3MyH Ba GepHJiraH Marepnaii TaniKHJi KHJiap 3xaH. 

AHflaKTHK cnHpaji Gyinna Masaynap y ckh 6y rai>JiHM GocKHnnjia 

KairrapHUHinH jickhh yjiapHHHr Mypaxxa6jn<K Aapaxcanapn (JjapKimpoK 

MypaxxaGpoK. Illy caGaGim, 4>H3HKa KypCHHHHT Ma3MyHHHH acocnaG GepninHH 

y3 3HMMacHra OJIHHIHMH3 KepaK Gy Jinn. Xo3HprH xynna axajicMHK jihiich sa 

KojuieiKJiap ynyn 5 ?a yxyB xyJinanManapH non anuiraH. Ey epna Ma3Myn 

MexaHHKa KHCMHuan 6aen 3thjihhih KepaK. MexanHK xapaKaT Ba ynw 

xapaKrepjioBHH ryinyHHajiap xapaKaTHHHT hhcGhhjihth xaxnna MawiyMOT 

SepHJiaan, mojuhh HyKra rpaeKropHX, MexaHHKaHHHT yn khcmh GynMHiu 

KHHewaTHKa, AHHaMHKa sa craniKa xaKnna cy3 Gopajm. Moazihh cncreMa, 

XapaKaTHHHT hhcGhhjihth TyniyHHanap GepnnanH. Oa30 yshhhht Gapna 

KHCMJiapmia H3OTO1UIHTH xaKnna ax6opOT Cepnna^H. BeKTopnap ycTH/ia 

aMaiuiap. Tckhc xapaxar xoopaHHara, Hyn Ba Te3JiHK rpa^HXJiapn MaB3ycnna 

BexTOp xaxnua Tymynna, CKaimp xarrajiHx xaKnna TymyHHa, BexTOpHHHT 

aGcojnoT KHHMarn jtehh MonyJiH xaKnna, xoMimaHap Bexropjiap ryrpncnna 

TymynHajiap sa raxpH^Jiap KeJiTHpHJiajjH. BexropnapHH Kymnin sa aHHpHni 

Konnanapn, BCKTopjiapHHHT npoeKCHCH cn^arnna HHMa ojthhhiiih ryrpHcnna 

6ara4)CHJi MauiyMOT GepwiajiH. Kynnui BexropjiapHHHT anre6paHx hhehh^hch, 

KoopaHHaTanap CHcreMacn 6a3acH, pajmyc-Bexrop TyniynnanapH Gepnua^n 

BaxonaHKH, Gy rymynHanap y3JiyxcH3 TauiHMHHHT xchhhth GocKHHJiapnna 

XaM KyJiJiaHMJianH. Tckhc xapaKaT, ixhcmhhht ohhh re3JiHTH, tcsjihk 

TymynnajiapH, tc3jihk Tpa^HTH hhshjimiiih ypraTHJiauH. Ey MaB3yna 

GepnnaflHTaH acocnif Tymynnajiap acocan nai^aKar lOKopn 6ockhh $)H3HKa 

Kypcnna hshhji KymiaHHuauH, GajiKH MarcMarHKa^a xocnna ryinyHnajiapHHH 

ypranranna xaMfla (|)H3HK TaKCHMOTJiapHH KeirrapnG HHKapninna, Hbiotoh 

UHHaMHKacHHH HyKyppoK ypranraHna xaM HnuiarnjinniH Myxappap.

Kchhhth Matpyaa “XapaKaT (TeanHKJiapHH) Kyinnm. YarapyBHan ryrpn 

HH3HKHH xapaKar. Yprana tc3Jihx» neG noMJiannG, acocan xapaxar, ryrpH 

HH3HKJIH xapaxar, Te3jmxjiapHH KynmniHHHT xnaccnx KOHyHH, hotcxhc 

xapaxar, xapaKarnara ypraqa cxaiixp reuinx Ba ryrpn HH3HXJiH xapaKarnani 

yprana cxaiiaup tc3Jihx xaxnua Gara^cnji Gaen 3THJiajin, rai>pH(J)jiap 
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f<eJTTHpHJiajin “TyrpH hhshkjih tckhc yarapyBHan Ba yarapyB^an xapaxar. 
*TesjiaHHiu loracw. TyrpH hhshxjih tckhc yarapysnaH xapaxar.ua 6och6 yTHJiran 

fryrHH XHCo6nani” MaBsycH^a ysrapyBHan xapaxar, ceKHHiiaHyBHaH Ba 

-re3JiaHyBHaH xapaxar, tcxhc Te3JiaHyBHaH sa cexHHJiaHyBHaH xapaxariiap, 

're3jiaHHm TyniynnajiapH, TC3naHHin rpa^nrH, (jjopMyjianap xeirrnpHjiajiH Ba 

e3Hjiaj(H. idyn TyuiyHHacH, (JiopMyjjajiapH mhcoji TapHKacH.ua xaw xeuTHpHni 

JIO3HM. ‘OKncMJiapHH 3pxHH ryrnyiiiH. K)xopHra thx oTHJiraH jkhcm xapaxarn» 

waB3ycH.ua apxHH ryniHui, 3pxHH ryinHin Te3JiaHHinH, 4)opMyjiauapH 6epHjia#H. 

Mhcoji Ba Macajianap xenrnpHJiajxH. «3rpH hhshkjih xapaxar. Aiuiana 6yHjia6 

hotckhc xapaxar. Mapxasra HHTHjiMa resjiaHHin. Anjiana 6yiuia6 hotcxhc 

(yarapyBHan) xapaxar. Eypnax Te3JiaHHiB. YpHHMa (raHreHUHaji) re3JiaHHni» 

Ka6n MaB3yjiap srpn hhshxjih xapaxar yHHHr rpaexropHxcH, SypnuiHiu 

6ypHarH, (JjopMyjiacn, aHjiaHHni nacroracH, jiaBpH, 6ypnax tc3jihth Ba hhshkjih 

Te3JiHKJiap xaxHjja xonjxajiap 6epHJiap sxaH. Anjiana 6yiuia6 xapaxar 

TcaJianyBHaH xapaxar axanjiHTH xaxH^a Mai>JiyMOT 6epHJiaAH. Bypnax 

TemaHHiiiH, TaHreHunaji TC3JiaHHin xa6n ryinyHHajiap xejiTHpHJiajiH. UlyH^aw 

khjih6 loxopnua xypn6 HHXHJiraH MaB3yjiap acocHii ryniyHHajiapHH acra-cexHH 

KHpwra 6onuiaH^H.

Kchkhth MaB3y «FopH3oraji onuiraH jkhcmhhhf xapaxani. fopH3OHrra 

HHc6araH 6ypqax ocTHfla onuiraH jxhcm xapaxarn. /jHHaMHxa. Hbiotoh 

KnaccHK MexaHHxacH, yHHHr xyJiJiaHHin nerapacn. Hbkjtohhhht 1 xonyHHw 

4IHHaMHXaHHHT 3C0CHH XOHyHJiapHJjaH SyJIMHin XOHyHHH Ba MCXaHHXaHHHT 6np 

Khcmh SyjrraH jjHHaMHxaHH ypraHHmra KHpHnnniiH xepax. Xapaxar, jxhcmhhhf 

MHepiiHxcH, HHepiiHan sa HHepunaji 6yjiMaran caHox CHCTCManap xaxKHa xaM 

TatpH^jiap xejiTHpHJiraH [103,105].

‘TajiHJiHeHHHHr hhc6hhjihk npHHUHiiH. Macca. Moana shhjihth. Kyn 

ryniyHHacH. HbxyroHHHHr II xoHyHH” MassyjiapH xaM 3ht acocHii 

(jiyHAaMeHraji rymyHHajiapHH epHTHinra xHpHniaAH. fajiHJieH 

ajiManrrHpHuuiapH xejiTHpHJiaflH. yHHHr hhcShhjihx npHHixnnH, Macca, rai>CHp, 

xyq xarrajiHrH, sjiacrnx Ba ornpjiHX xaMjia HWxaJiaHnni xynnapH xaxHHa 

ryniyHnajiap 6epnjiaAH.

TexcjiHx TeuianyBHaH xapnxar, ^chcmhhhp resJiamimH, tcht ratcnp 

aryBHH xyn XaKHAa ryjinx MauiyMOT 6epHJiajiH, raxpH^jiap xejrrHpHJiajiH. 

Kchhhth 6ocxHH.ua “HbroroHHHHT III xonynn. Sjiacrnx xyqjiap. Tyx xonyHH 
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KarniK »HCMJiapHHHr MexaHHK xoccanapn. JJetJjopMamw rypjiapH.w homjdi 

MaB3ynap KapaMa - KapHiiiH xyniiap, yuapra MHconjiap kcjithphG, Taicnp 

3TyBHH xyn Ba Tatcnp, jte^opMaiiHH, chkhjihhi, sthjihui, 6ypajinm Ba chjdkhiii, 

aGcojnor zie^opMarmwi irpy^xHHaHHHr 6hkhpjihfh, MexaHHK xynjiaHHUi, yHHHr 

nponopuHOHajuiHK HerapacH xaKHjia ratpn^jiap Ba TyinyHHauap xejiTHpnjiHiiiH 

Kepax sa Hapcajiapnn AapcjinxnaH tohhihhmh3 MyMXHH. K)ht MoayjiH, Tyx 

6epHJiajjH, MarepHanHHHT OKyBHaHJiHTH, MycraxKaMJiHKJiHTH, xaB^cnaJiHK 

KO3(Jx|)HiieHTH, nnacTHK Marepnajuiap, MypT MaTepnaji, chjdxhiii 

jjetJiopMaiiHXJiapH xh6h Tyniynnajiap KejmipHJia^H. «Mapxa3ra khthjimb xyn, 

MapKa3jjaH Konwa xyn. HuixaJiaHnni xyniiapH. TasHHHHHT peaxuna Kynn» 

MaB3yjiapn.ua Mapxa3ra HHTHJiMa xyHHHHr xaTTajinrn HHMa, ninKajiawiui 

Kynjiapn, HHMa, nuiKajiaHHiii, crarHK Ba XHHeMarnx HinKaJiannm xynuapn 

xaKHjia MaBJiyMOTJiap 6epHJiaflH [100,102], MniKajiaHnni xynjiapn sa 

aHTH(J)pHKHHOH CHpnaHHIH aspO^HHaMHK KapiDHJlHK XaBOHHHT KapIHHUHTH 

SKanjiHrn xaKH.ua ax6oporjiap Gepiuiaan. (DopMyjia Ba rpat^Hicnap opKajiH 

ryiDyHTHpHjiajiH-

KeHHHTH xcapaen sea «FpaBHTauHOH Kynnap. Eyryn onaM topthhihhi 

KOHyHH.

rpaBHTaHHOH 40HMHH. OfHpJIHK KyHH. 3pKHH TyniHIH Te3JiaHHHIH Ba 

yHHHr xchcm finnan Ep MapKa3H opacHflaHi Maco^ara 6orjiHKJiHJTHrH»ra 

OaFHUUiaHTaH. rpaBHTaiinon KynjiHpHHHT TatpH^H, yjiapHHHr ypTaeHAani 

MyHOca6ar, OopMyjia Ba ratpH^Jiap opKajiH rymyHTHpHJia^H. )Khcmhhht 

oFHpjiHTH TynrynnacH KHpHnuiajH. KeiiHH «TpaBHTauHOH MaiiAOH. )Khcm 

OFHpjiHTHHHHT yHHHr xapaxar rypjiapHTa OOFJIHKnHTH. Ba3HCH3JIHK. K)KJiaHHni. 

EHpHHHH, Ba yHHHHH KOCMHK TC3JIHKJiap» MaB3ycH^a Mojma, 3JieKTpOMarHHT 

Manion ryniymajiapH, rpaBHTauHOH Maicon Ba yHHHr noreHunajiH, lOKJiaHHin 

TymynnaJiapH 6epHJiajjH. Ba3HCH3JiHK xonaiM Kannan xoJiar SKaHUHTH 

rymyHTHpHJia^H [100,102,103,105], Kocmhk tc3Jihk TymyinacH SepmiajiH. 

<OKhcmhhht 6np nenra xyn ratCHpHnani xapaxani.w MaB3ycH.ua xaM xchcmhm 

6np Henra Ta'bCHpH.ua Te3JiaHHHiH, xynnapH ypraenua MynocaOarajiap Kanaan 

H(])OjiajiaHHiiiH Ba tohh^hihh ypranniajiH. «>Khcm HMnyjibCH Ba xyn HMiiyjn.CH. 

araMacHjja Hekjtohhhhf hxkhhhh KOHyHH. UMnyjitcHHHT cawiaHHUi KonyHH. 

KMnyJIbCHHHHT CaKJiaHHIH KOHyHH - HbKJTOHHHHT HX KHHHH Ba yHHHHH 

KOHyHJiapH. PeaKTHB xapaKaT.» MaB3yjiapnua xaM xcyua Kyn xHTHJiHXJiap 
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6epnnann. 3ht aBeano jkhcm HMiiyntcn Tyniynnacn fiepnnninH KepaK. Ynjian 

cynr, Kyn HMnyntcn, acwcMjiap cncTeMacn, peaKTWB xapaxar TyraynnanapH 
fiepraiajiH. TKncMCMnap CHCTeMaewHWHr finpop khcmh tc3Jihk finnan 

axpajiranjia ynra KapaMa - Kapiim nynanniima Knara Kenannran xapaxar 

peaKTHB xapaxar nennnajin” ratpn^H fiepHJiran. KennHrH Matpyaa «MexaHHK 

him. MycfiaT Ba Man^nii nm. Ompnnx xynnHHHr, anacmx xynnHnHr sa 

HuiKajiaHHiii KyHHHHHr )KHCMra Kynnnran xynnapHHHT nnm Ba jkhcm 

TeajiHTHHHHr y3rapwmH.» Maaynapnna acocan MexaHnx mnra TatpH(|) 

fiepwiaOH, MexanHK ran exanxp Karranrac 3Kannnrn Ba nniHHnr (JjopMynacH 

KenTHpHnann. SnacmxnHK KynnHHHT fiaacapran hiiih (JiopMynacn fiepraia^H. 

Ynnan cynr «KyBBar. KyBBaT-MexanH3MHHnnr ynyMnopnnrn cncjjaTHjja. 

OoftnajiH ran KO3(|)(|)rajHeHTH. Snepnw. MexanHK 3neprrai sa yHHHr rypnapn. 

ran Ba aneprax ryinyHHanapHHHHT yaapo 6ofjihkjimth.» Ey epna Manmna Ba 

rypjin xhji MexanH3MnapHHHHT nni fiancapa ojihiu TeuinrHHH MHKnop 

jKHxamnan raBcntJinaui ynyn KyBBaT jiefi aranajmran 4>h3HK xarrannK Kafiyn 

KHnHHraH. KyBBaT jiefi, BaKT finpnnrH Hnnna fiaxcapnnannran Hnira con 

jKHxaTHnan renr fiynran KarranHKra aiimnanH. Kchhh ohhh KyBBaT 

TyniyHnacH TatpHtj) fiepnnann. BaKTHnnr finpop nairmarn KyBBarra ohhh 

KyssaT nerauianH. YHHHr ynnoB finpuHTH Bair(BT) nefi arajiann. Barr - coaT 

finpiTHTH KynHAamra tcht IB coaT =1, IBt • = 3600c=3600)K=3.6 • 107 )K. 

Ooiujacna sa 4>OHnanH HwnapHHnr hhfhhjihch yMyMHH ran fiynranH xaKHUam 

(|)opMyna fieprairaiH: OoraianH hid Koa(|)4)HiiHeHTH nefi xap 6np Manmna 

(jIBHraTenb) yanra fiepHnaeiran aneprrarHnnr Kannwirac caMapajm 

wnnaTHmHHH KypcarannraH Maxeye Kairanrac finnan TaBcn^nanann. By 

KarrannK (Jjonnajm ran Koa^nnHenTHjiHp. Bynnan cynr anepnui TymyHnacn 

fiepnnMann. 3Heprrai-)KHCM ckh xcncMJiap cncTeMacHHHnr Kannan ran fiaxcapa 

onran ko6hjihxthhh KypcaTyBHH (j)H3HK KarrannKUHp. MexanHK aHeprraiHHHr 

hkkh Typn MaBxcyn: kkhcthk Ba noTenunan anepnwnap. Kenerrac anepTns 

jkhcmhhht xapaKaTAara (Te3JinrH v ra tcht) aneprnx 6ynn6, y con jKnxamnan 

TeanHKHHHr v nan nonrana KaMannnmna, niy xchcmhhht fiaJKapa onnnm 

MyMKHH fiynran iyna ninra renr/mp.

Xhcmhh Tanncnn aryBHH aappanap (MoneKynanap, arowuiap) ckh 

CHcreMara KHpyBnn xcncMnap yaapo Tatenp KyHnaprawnr MyrnaKO nyKonrynna 

(eKH fioinKa Ton^anarn Kyraiap finnan ryna MysosanaTnaniryHna) fiaxcapnmn 
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MyMKHH 6yjirau Tyjia Hiura coh jKHxarnnaH renr GyjiraH KarrajiHK noreHunaji 

3Heprns fle6 aranajiH. Ey Tyniynnajiap epHTHJiranuaH cynr, “MexaHHKajja 

3HeprH»HMHr caKiraHHUi Ba aHJianwiu KOHyHHHHHr Ta6HaT«a SHepnuiHHHr 

caKnaHHni Ba aiuiaHHiiiHUHP ywyMHii KonyHH 6nuaH Gofjihkuhfh.” 

Maagyjxapjma eriHK cwcreMa^am 6apna xouHcanapua sneprux ^axar 6wp 

TypraH HKKHHHH Typra CKH JKHCMJWH HKKHHHH JKHCMTa y™^, MHKUOp 

^^XanijiaH y3rapnHuicH3 kojiuhh. MexainiK xouncajiapua 3Hepnm tcht 

Mwqiopua noTeHijnaji aHeprwa KypwHHmn^aH kchcthk SHeprnx KypwHwniHra Ba 

aKCHHna, yrn6 rypajiH. SHepnm xen Baxr HyKOJiMaiUH Ba Hyoan 6op 

6yjiMai<uH. 3HepnumHHT xap Kanuafi anjiaHHniHua capijuiaHraH 6np ryp 

3HeprHji,naH op thk 6ouixa ryp sHeprua ojim6 GyjiMaiiuH. Kchhhth MaB3yHMH3 

“AGcomor sjiacTHK Ba a6cojnor nosnacTHK ryKHauiyBJiap. MexaHHKara ohu 

MacajiajiapHH ewijia SHepmu sa HMnyjibCHH caKjiaHwui KOHyHJiapHHHP 

SnprajiHKua KyuJiaHHuiH.” 6yjw6, yn^a acocaH “Gnp jkhcmhhht 6onn<a 6up 

xchcm SHJiaH ryKHauiHuiH HaTHJKacHAa xcyjja KHCKa saKT HHHjxa xapaxar 

TC3JIHPH (HMiiyjicH)HHHr ysrapnuiH ypHJiHin, TyKHainHiu - fleHHJiajm” aen 

Tai>pH(|) 6epnnmaH 6omJiaHa^n. ypyrmuiHHHT Ghphhhh Ba hkkhhhh ijjaaanapH 

xaKHjja 6aeH STHjiaj^H sa sjiacinK ypHJiHin, Mapxa3HH ypyjiHin, nosjiacTHK 

ypyjiHuuiap xaioua Ba Mucojuiap opxaJiH TyrauirnpHuuiap KejmipHJiajiH 

[77,99,100,102]. 3jiacTHK ypyjiHin 6y niyHnaii ypyjiHiuKH, Gyaaa enHK 

xcHCMjiap cHcreMacHHHHT MexaHHK sHepnvicH Ba HMiiyjibCH caKnaHajw. 

3jiacTHK XHCMJiapHHHT ypyjiHnnma K>3ara KeJiajiHraH xojmcajiapHH raxJiHJi 

KHJinmn Maxca^HAa jjacraBan hkkht3 6up jkhhcjih mapjiapHH Mapxa3HH 

ypHJiHin niynnaH ypyjiHunai, 6yH.ua ypyjiyBHH niapjiapHHHr ypHJiHiuraqa 

SyjiraH Te3JinKJiapn mapjiap MapKaanapHHH TyrauiTHpyBHH ryrpH hh3hk 

OyiuiaG Hynajiran 6ynajiH. HosjiacrnK ypHJimujia xcHCMJiapHHHr ypHJiHiuraqa 

6yjiraH snepnixcH ryjiHK ckh khcmbh jie^opMaiuw noreHiwaji 3Hepnw (hhkh 

3Hepnw, yHHHr xwcobnra ypHJiaerraH xcHCMJiap KW3HH4n)ra aHJianajjH. Lily 

epua y3 — y3HjiaH <])HKp xejiauHKH, nosjiacTHK TyKHaniyBHHHr MoxmmiHH 

KOMHblOTep BOCHTaCHJia HaMOHHUIJIH KypCaTHUI HMKOHHflaH (JiOHUaJiaHHin 

MyMKHH. HosjiacTHK ypHJiHinua HMnyjibCHHHr caKJiaHHin KonyHH Oaxcapwiaun. 

JleKHH SHeprHXHHHr caKJiaHHin KOHyHH 6ax<apnjiMaiiuH. “CraTHKaHHHT acocHH 

Ba3H$)ajiapH. KyqjiapHH Kynwin Ba anpuni. Enp - 6npnra nnc6araH 6ypqax 

ocTHua wynajiraH hkkh KyqHHHr tcht rabcnp sryBHHCHHH ronnin. 
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^CncMJiapHHHT MyB03anaT rnapTH.” MaB3yjiap.ua “MexaHHxaHHHT xynjiap 

Ta-bcwpw ocTwjxa jkhcm ckh xoicMJiap cwcTeMacwHWHr MyB03aHaT.ua 6ynHiii 

mapTjiapnHH yPraHa^HraH 6yjiHMH craruxa ^ennnajiH” Jiea raKJiHcjj 

KHpwTHJiraH, my xojiaT 6njiaH 6omjiaHanH. Kynnap TatcHpHja thhh jypraH ckh 

Tyrpn HH3MK 6yiijia6 tcxhc xapaxar XHJiaerraH jxhcmhhht xojiaTnra MyB03anar 

XoiiaTH jxeHHJiajiM. ByH.ua MyBosaHaTiiamyBHH xynjiap xaKHjia, xyHJiapra tcht 

Taicnp 3iyBHH xyn xaKH.ua, xynnapHHHT xyuiHiiiHHHr napaJiejiorpaMM KOHZiacH 

xaxnjia anTHJiajiH. Xyjioca xhjih6 iiiynjiaH napcara xeiiHHajiHXH, jxhcmhhht 

6np HyxracHra rabcnp KHJiaeTran hxxh xyHHHHr tcht ratcup aryBHHCH my 

xynjiapflan xcanran napajiejiorpaMMHHHr ^HoronajiH 6yiuia6 HyHairraH 6yjiap 

axan. Arap iny Tenr Tatcwp sryBHH xynra KairajiHK jxnxaTHjiaH tcht, 3mmo 

HynaJiHniH KapaMa - Kapuin 6yJiraH xyn ra-bcnp xHJica, 6yn^a jkhcm thhh 

(MyB03aHaT) xojiaTHHH caKJianjiH. Yin 6y TymyHHanapHH Ba HH3ManapHH 

xoMnbioTep BOCHTacHjia jjHHaMHX sa paHTJiH aManra onmpHC, ypranuica xaM 

Maxcaara Myso^nx 6ynap 3JIH [22-26,30,33,36,43,53,54,55]. “Kyn momchth. 

Kyn enxacH. Kyn momchthhuht sexrop Ta6nan<. AfijiaHHin yxHra sra 6ynraH 

JKHCMJiapHHHT MyBosaHaT map TH. napanneji, aHTHnapaiuieji Ba xcytjyr xynjiap. 

XaTTHK xchcm MyBosaHaTHHHHT yMyMHH niapTH.” MaB3ycH^a sea xyn momchth, 

6om xyq momchth, napajuieji xyqjiap xaxKHa, xcy(|)T xyrniap xaKHjja Gara^cnji 

6aen STana^H. )KHCMra Tatcnp XHJiHHaeTraH xyHHHHr aiiJiaHTHpyBHH 

TatcHpHHH xarrajiHX xcHxaTHnaH TascH^Jiain ynyn xyn momchth jie6 aTajiyBHH 

4>h3hx xarrajiHXHH xa6yji XHJiraH. OjiaTjia, aHJiaHaeiraH moahhh HyxraHHHT 

XOJiaTHHH awuannm yxnjiaH xyn xynHJiraH nyxrara yrxa3HJiraH pajjnyc Bexrop 

opxajiH aHHKJiani xynafi. )Khcmt3 rabcnp KHnaerraH xyn MOMeHTJiapHHHHr 

Bexrop hhfhhjjhch 6oni xyn MOMCHTH jieHHjiajiH. XCncMTa 6np cxh 6np nenra 

HyKTacHra 6np TOMOHra HynajiraH xynjiap xytaica, SynjiaH xynnap napajuien 

xynjiap neinuiajiH. Mxxh napajuien xynHHHT tcht Tatcnp orysHHCH my 

xyqjiapra napajuieji Ba MonyJiH xyinuiyBHH xynjiap MonyjiHHHHT HHFHH/jHCHra 

tcht, yHHHr KyHHJnnn nyxracH 6epHjiraH xynnap HHFHHHHCHra tcht, xynHjiraH 

Hyxranap opanHFHHH my xynjiap MOjryjuiapHTa moc pasHmna Tecxapn 

npnopijHOHaji Syjiaxjiapra 6ynajjH. Snp iyrpH HH3HKna Tatcnp KHUMaerraH 6np 

- 6npnra tcht GyjiMaraH, Tatcnp HH3HKnapH napajuieji SyjiraH sa xapaMa - 

xapniH TOMonra HynanraH xyniiap aHTHnapajuieji xynnap ne6 arana^H. KapaMa 

— xapinH TOMOHJiapra HynajiraH Ba MonymiapH tcht SyjiMaran hxxh 
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aHTHnapajuieji KynjiapHnnr tcht Takeup aryBHncw yjiapra napaneu 6ynn6, 

Karra Kyq TOMOHra nynanraH 6yuauw Ba MOAyjib xcHxaTHjiaH my KywjiapHHHr 

aunpMacwra tcht 6yjiajjw. Yhhht xywHjiraH nyKTacH 6epwjiraH Kyrniap 

KyMRnraH HyKTanap opajinrwHHHr Kynjiapra Hnc6aTan TecKapn npnopuwoHaji 

SyjiaKjiapra 6ynajiw. Gup Tyrpn HH3HKUa KHJiMaeiraH HKKwra Mouyjuiapw 6wp - 

Snpnra renr Ba aHTHnapajuieji Kynuap >t<y(|)T Kymiap uenwjiaun. Ilapajuieji, 

JKy4>T KynjiapHH mi3Majiapua KypcaiyBHH KOMnbioTep uaciypjiapHuaH, 

aHWMamwjiapHflaH, cKpnnrnapuaH (|)on^anaHnni 3apyp. “Ofhpjiwk Macca 

MapKa3H. Anjiannm yKHra ara 6yjiraH >KHCMJiapHHHr MyB03anaT maprw 

ep_uaMH.ua Maccajiap MapKa3HHH aHHKnam. Khtthk jkhcm MyB03aHaTHHHHr 

yMyMHH niapTM epuaMHua Maccajiap MapKasHHH aHmqiani.” MaB3yjiapw.ua 3HUH 

)KHCMJiapHHHr rypjiH Kyrniap Ta’bcnpn.uarn x.apaKaniHW ypraHnni xcHCMJiapHHHr 

yjwaMJiapwra 3i»Tw6op 6epwjiauw. 3haw jKKCMJiapra mouuhm wyicra cwtjjaTwfla 

KapajiMaitUH. Harn^aua KyHHjjarw MyxHM xyjioca kcjih6 HWKaun, xap 6wp 

jkwcm ynyn ynw wjirapwjiaMa xapaKaira KejirnpyBHW KyqjiapHHHr rabewp 

wyHanwinjiapw KecwnianwmraH Snrra HyKTa Masaya. 6y HyKra - Macca 

MapKaawjmp. ^Cwcmhwht nJirapwjiaHMa xapaKaira KejrrwpyBnn Kynjiap 

wynajiraH ryrpw HW3WKJiapHHHr Kecwmwni HyKTacn Macca (oFwpjiwK) MapaKaaw 

^eihuiajm. Byryn xoicMJiap cwcreMacHHUHT Maccacn Maccajiap MapKaawaa 

TynjiaHraHJiwrw ynyn orwpjiwK KyHWHWHT renr Tai>cwp 3TyBWWcn xaM Maccajiap 

MapKa3Huan yrwnni mapr. Kewnra 6ocKHH.ua “KarrwK jkhcm MyB03anaTH 

TypjiapH. Typpyn, TypryHMac Ba 6e4>apK MysosanaT. IIoTeHiiHaji snepn-w 

MyB03anaT ryprynjiHrwHUHr xapaKTepncTHKacn cn^anma. TaxHH leaacwra sra 

jKHCMJiapHWHT MyB03aHaTH” xaKima cy3 6opop 3Kan, yn^a arap xwcmhh 

XOJiaruaH ce3HJiapJDi oruHpnjiraHua yHHHr ofhihhhh ubbom srrHpyBHH (tcht 

ratcHp sryBHH) Kyqjiap io3ara Kejica, jkhcmhhht 6yH,uaH MyB03anaTH 

rypryHMac MyBO3anaT uenwiaaw. XaKUa arap hcwcm MyB03anaT xoJiarwiaH 6np 

03 OF^HpHJiraH^a ynw Mysosanar xonaira KawrapyBHH (tcht TatcHp siyBHH) 

Kyw K)3ara Kejica, 6yn,uaH xoJiua jkhcm rypryn MysosaHaira sra achhjikuh, ,ue6 

Ta'bpw^Jiap 6epHJiraH. BaK3aH jkhcmhmht MyB03anaT BasnsTKUaH cajirnna 

HHKapHJiraHAarH xoJiaTH MyBoaanaT Ba3HHTjiH niaKJi.ua SyJiHinH MyMKHH. 

ropH3OHTaji CHpT ycTiwa TypraH niapnaHH nanra ckh ynra cypraH 6wJiaH, 

niyHHa MyB03anaT Ba3HHTH.ua TypaBepajiw. LUapwaHHHT xap KanuaH xojiarwua 

mg oFwpJiwK KywH 6hjibh N peaKuwn Kyqjiapw ysapo MyB03aHaTJiamauH. BynHHT 
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0KH6aTH.ua loaara xenran MyB03auaT Typn 6e4>apK MyBOsaHaT ueHmianH. Arap 

jxhcmhhht MyB03anaT BasmmmaH HHKapraHHMH3.ua orwpjiwK xyHHHHHT TabCHp 
HM3MFW raxHH KmcHuan hhkh6 xeTMaca, yHHHr MyHOsanarH rypryn, hhkh6 

Kerca - rypryHMac MyB03aHar Gyjiap axaH. Bynjian cynr Kywn,aani 

MaB3yjiapHHHr Ma3MyHHHH epHTHmra xapaxar KHJiwHajm. “Mojuihh HyKraHHHT 

HHCpHHJI MOMCHTH. Bab3H JKHCMJiapHHHT HHCpUHH MOMCHTJiapH. UlTCHHCp 

TeopeMacH (hc6otch3). KMiiyjibc momchth. AnnaHMa xapaxar jjHHaMHxacH Ba 

yHHHr acocHH TenrnaMacH” MaB3yjiap HHepunn momchth, UlreHHep reopeMacH 

ryniyHHajiapHHH KejirupauH. IIIreHHep reopeMacHHUHT n(|)OAacH Kymmanma: 

“BepHiiraH jkhcmhhht HXTHepHH yKKa HHc6araH HHepuHfl momchth, my yKKa 

napamieji Ba iKHCMJiap Maccanap Mapxa3HuaH yryBHH yKKa HHc6araH I o 

HHepumi KynanTMacHHHHr HHFHHjjHcnra tcht. AHJiaHaerran Mouaa HyKraHHHT 

pajxnyc BexropH 6hji3H HMiryjibc bcktophhhht Bexrop xynaHTMacnra tcht 

Gyjiran KarrajiHK HMnyjibc ^eHHjia^Hi L = ('■•»»'] Xyjuiac, 6y Massyjiap rnyHnan 

Taxiing Ba (JjopMyjiajiapHH xejiTHpami. BynnaH cynr 6epHJia^nraH MaB3ynap 

KyfiHjianinapjiHp “ITacxanb xonyHH. CyroKJiHK Ba ra3Jiap.ua 6ochm, Tyram 

HKHnuiap. rHjpocraTHX napa^oxc. rmipaBJiHX ManmHa. ApxHMe^ xynn. 

XCHCMJiapHHHr cy3Hm mapTH.” MaB3yjiapHH axa^eMHx jihuch sa xojuioKjja 

yTHJiHuiH uaBJiaT cranuapJiapHHH HHc6arra ojiHHraH, auSarra, axnp uapcjinx 

cramiapT acocnua oJiHHaunxy, IIIyHHCH khshkkh, 6y MaB3yjiapHHHr 6np khcmh 

6HJiaH yxyBHHjiap Maxra6 4>H3Hxa xypHCHHHHT uacTJia6xH 6hphhhh tawa, 

KbHH 6 — CHHtJma TaHHiirraH 3UHJiap. ‘THupaBJiHX Mannnia sa npecc, ITacxanb 

Ta>KpH6acH, CyiOKJiHK Ba HmmarH 6ochm, THUpocraTHK napajjoxc, Tyram 

miHmjiap,ATMoc(|jepa 6ochmh, TopHueruiH raxcpHSacH, AnepoHji — 

SapoMerpjiap., ApxHMeu xyHH, JKHCMJiapHHHT cymnm b.x.3.” Massyuap Maxra6 

$)H3HKa KypcHHHHr 6 - CHH^HHHHT yKyB UaCTypHHHHT 3-4 nopaxua yniJIHUIH 

Kyuja TyTHJiraH. .flbHH 6y MaB3ynap 6y epua xaHTapmiMOKjia. AxajjeMHK jihuch 

Ba KOJinejKJiapua GepmiajiHraH MaB3ynap 6up Mabpyaaua Ba 6up neua 

MaB3yjiapHH y3 HHHra KaMpaG onraH 6yjin6, KHCKapTHpHJiran 6aeHHjjaH 

H6opar. 6 - CHH^ma GepHJiaUHraH MaTepnaji aca e3HJinmH Ba TymyHHJiHniH 

6yHHHa couna sa oconpoK- ByH.ua 4)H3hk xaTrajiHKJiap, TyniyHHanap, 

Kam(|)HeTJiap, ojiHMJiapHHHr KHJiraH HimiapH Ba xam^HeTJiapH xaKHjia 

MaKJiyMOT, (fcopMyjiajiap 6epnin Ghjibh KH^ojuiauajiH. Macca, xyn, tcsjihk, 

chjdkhui b.x.3. xaxHjia acocHH Tyinynnajiap GepHJiajjH. AxaueMHK jihuch Ba
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KOJlneiKjlapfla MaTepwajiM 6y»HHa KyHHHHr losara TatcHpw™ KaT-caunl 

»KXaTHjiaH TaacmjMaui yqyH 6ochm «e6 arajiyaiH Maxeye KarrajiHK Ka6yz

KHJiHHraH. Eochm (jiopMyjiacH 6epmiajiw: $ • Ghpjihk iO3ara thk ratcup

KHJiaerraH xynra coh JKHxarjiaH tchf GyjiraH (|)H3hk KarrajiHKKa Gochm

JieHHjia^H. S Ghpjihk K)3ara thk Tatcnp KWnaeiraH Kynra coh jKHxaTjiaH 

tcht Gyjiran c|)H3HK KarraJiHKra 6ochm jieHHJiajiH. CH Jia 6npJiHTH IIocKajib Ae6 

HOMJiaHa^H. Ulyn/iaH khjihG, Tatputf), cJjopMyna sa ynnoB GHpjrnrH 

6epmiraHjiaH cyiar, Kyibmani axGopoTHH ynmira KHpHiUHJiajiH. CyiOKJiHK Ba 

rauiapaa GepHJiraH 6ochm K3tthk jKHCMJiap/tartmeK 4>axaT Kyn rai>cHp 

KHJiaerraH wyHajnnima 3Mac, Gajixn xaMMa nyn ajnnn.ua ysynuiajiH, 6ynra 

ca6a6 - my cyK)KjiHx ckh ra3 3appajiapHHHHr apKHH xapaKaTHjiHp. Kchhh 

4)paHuy3 ojihmh fijie3 riocKajib xaimj) airaH KOHyHHH SepHjiajjH-’ 6epx nunuma 

TypraH cyioKJiHK ckh raara GepHJiraH Gochm cyioKJiHK Ba ra3HHHT xap 6np 

HyKTacHra y3rapHincH3 yaarnjia^H. CyKnqiHKHHHr ofhpjihth Ty^aiiJiH io3ara 

KeJiajHraH Gochm ra^pocraTHK Gochmjthth, cyiOKJinKHHHr hjjhih fleBopnra 

TerMaii TypraH cnpTH cyioKJiHKHHHr apKHH chpthjihth xaxwia MatiiyMOT 

GepHJiraH. CyioKiiHKnapHHHr MatJiyM Gnp HyxracHjja (caTXHjia) nacTjxaH 

KJKopHTa HynajiraH Gochm iny HyKTa^arn lOKopmiaH naerra H^hiaJira Gochmth 

tcht GyjizwH. OmiHH TacaBBypJiapHMH3ra moc KejiMaHjiHraH Tacojin^HH xo^wca 

“napajioKc” AeG arajia^n. HjiHnmarH acocjiapHHHr io3H 6np xhji, aMMO 

maKJDiapH xap xhji GyJiraH HmmiJiapAa nmpocTaTHK Kynn F6 my HUHiimarw 

eyKHUTHKHHHT P OFHpjIHTHTa TCHT GyjIMaCJiaH, yHA3H K3TT3 CKH KHHHK GyJIHIHW 

MyMKHH (FfiOP, Fg>>P eKH F6<P. Ey xoji nmpocTaTHK nspaaoKC hchhiihiiih 

xaxmia MatJiyMOT GepnnajiH. Yh^bh cynr ryram HAHimisp xaioma MstJiyMOT 

GepHJiaOH. Acocjispn Tyranira HxniepHH mBKimani (hkkh ckh ynnan opTHK) 

Hnnimiapra lyram HjiHnuiap jjeHHJia^H. Xap Kanaan mammaTH lyrani 

HAHmjrapjia thhh xojiaT/ia GyjiraH Gnp jkhhcjih cyioKJiHKHHHr apKHH cnpTH GHp 

xhji GajiamuiHKjia GyJiajjn. Tyram HUHUuiapziarH TypJiH cyroKJiHKJiapHHHT 

MyBO3anaT xoJiaTH.ua cyiOKJiHKJiapHH ajEpamG rypyBHH carxKUaH GonuiaG 

yjiHaHajiHraH ycrynjiap GajianjuiHKJiapH cyiOKjiHKJiapHHHr 3HHJiHKJiapHra 

TecKapn nponopuHonaji Gyjiajm. IIIynnaH khjih6 Gy xaKHuaTH MatJiyMOT Ba 

GnjiHMJiap TyraTHJiHG, rnjipaBJiHK npecc xaKHjiarH TymyHHara yTHJiajm. By 
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epna xaM ‘TraipaBJinK npecc”, ‘TraipocTaTHK napaaoKc”, TlacKanb Konynn , 

“Tyraru Hnwnuiap” Ka6n Massy sa ra>KpH6ajiapHHHr naMorranraHH KOMirtioTep 

sKpanraia Kypcanmi 3apypw«Tw syjKynra KejraiiranH aHHKJiam MyMKHH. 

IlpeccJiani (caKJiaui) ynyH HnuianuiajiwraH nmpaBUHK Mainnna nmpasjuiK 
npecc neG aTananw. rwApasnHK Maiiranajrap FlacKajit Konyrara acocnairaG 

nnuiarairaiap. THjipaBJiMK Mauiwna Karra nopuieHraranr K)3H khhhk 

HopinennHHHT K)3KnaH nena MapTa Karra 6yjica, rnnpaBJiHK Manina Kyranan 

niyraa Mapra icTyK Gepanw. riopuiewiap K)3H Gnp - GnpHnan nena MapTa 

(jjapxnaHca, nmpaBJiHK Mauranana Karra nopnieHHHHT xyraniH khhhk 

nopmeHHHHT Kyranranan urynna Mapra khhhk Gyuajm. Eyma xaM 

ManinnaHHHHr “ojithh KOHuacw” CaxcaprairaraiHrHnn racnmcjiaG Kerraiann: 

Ryman nena Mapra lorraica, nyman nryraa Mapra K)TKa3raiann. CyiOKJiHKra 

(raara) Gomprairay xracMra nacrnan lOKOpwra Kapa6 nynajiran, jkhcm chkh6 

THKapran cyoKnrac ompjiHrnra tcht Gynran Kyrapwm Kyra ratcnp Kbnap 

axan. ApxwMen Kyra Gwnan jkhcmhhht ornpirara, orapirax Kyra P opacnnarn 

Fa - P airapMa Kyrapysnw Kyi neiranajra. IIIyHnafi ratpM^jiap sa 4)W3kk 

lyniyHnanap Kejimpiuranra Gwian loxopima Kaim 3THJiraH MaBsyjiapnn 

TyniyHTHpwjraiira HwxojiCHra era/ra. “HopMan aTMoetjjepa 6ochmh sa yranr 

GanaranraKKa GoFiraKirani. Eochmhkht yjraoB cHCTeMacHnan Tainxn 

GHpjiHKJiapH. CyoKjmK Ba raanapna jiaMimap Ba rypCynenr okhm” Masaynapn 

acocan aTMoc^epa Ba Gochm xaKWAarn Tymynna sa jnmuraKJiapHw Gepmnra 

xapaxaT rauiajra [54,56,64,68,69,74].

Ep cwpuwH a30T, KHCJiopoji Ba 6omKa raanap apajiainMacHjran wGopaT 

XaBo ko6hfw ypaG onran. Bn3 Gy xaso koGhfhhh aTM0c4)epa ne6 araiiMH3. 

ATMoctJiepa GocnMnnnr MaBxcymrannra nrairas ojiwmh Topmejura annKnajw. 

yHHHr homh 6nnaH aranajraran 6y ra»pw6a KyirananmaH nGopar Gnp yra 

Gepx, yayHiram 1 m Gyjrran nrama naihra y chmo6 Graian lyurapran. Cynrpa 

naifflHHT ohhk yraira 6apMOK Graian Karrax GepicramG, yra chmoGjm Kocara 

TyiKapraH sa cwmo6 rarajja nararanr yraira onran. Byua Hannan chmoGhkhl 

Gnp khcmh Kocara okh6 Tyuiran. Hainranr iokoph yranan chmoGhhhf 

TycraiHmraiaH ByKynra Kenran GynuiHK TopHneiura “GyniJram” nenraiaara 

AiMOc^epa Mraurawerp chmoG ycryra GHpirarn Graian yjraanajra. 

CyoKjiHKjiapHHHT Gochmhhh MaHOMeTpjiapfla yiriaHanH. ATMOC(|)epaHHHr 

Gochmhhh yjinanma HnuiaTraiajraran acGoGnap GapoMerpnap nenraiajra. 
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ATMoc4>epa 6ochmhhh yjmanma HninaTHJiauHTaH Merauji GapoMerpJiapHH 

aHepomuiap fle6 arana^H. ATMOC^epa 6ochmhhhht ysrapnnnira KapaS, 

GajiaHjuiHKHH yjnaiiawraH ac6o6jiap ajibTMCTpJiap AeHHJiajiH. LUyn^an Tap3.ua 

TatpH4)Jiap Ba 4)H3HK Tymynnajiap GepHJiaHH. Kei™ cyioiqiUK Ba rasjiap 

OKHMHHHHT HKKH TypH.’ JiaMHHap OKHM BB Typ6yjICHT OKHM xaKHna cy3 

K)pMTWJia^H. YHHa Karra ByjiMaraH re3JiHKjiap.ua cyiOKJiHK Ba ra3 6np - 6npHra 

HHc6araH KynMac^aH, cnpnaHaUHraH KaTJiaMJiapra 6yjn«in6 OKap 3Kan. Byrwafi 

OKHMHH JiaMHHap OKHM JXeWHJiajJH. CyiOKJIHK Ba ra3HHHT OKHM TC3JIHTH OpiTaH 

naHTjxa okhm xapaicrepH yarapann. CyiOKJiHK Ba ra3Hnnr KarjiaMJiapn 

Tapni6cH3 cypHJia 6ouuiaHAH sa yiopMajiaHHin, jtbhh cyioKAHK Ba ra3 

3appajiapHHHHT aHJiannS okhhih io3ara KejiaAH. Bynjian okhmtq TypSyneHT 

okhm AeinuiaHH. Chkhjimbc cyioKJiHKHHHr okhm reuiHFH Ghjibh okhm HainuiHr 

KynjiaJiaHT kcchmh k)3Hhhht KynaHTMacn 6epHJiraH okhm HanH ynyn yarapMac 

KarrajiHKjiHp. Okhmhhht y3yuyKCH3 TeHTJiaMacH KenTHpHJiaflH: 

Sbvl = S2 v2 = ..S v = const, gy MaB3yjiapHH yKHTraH.ua xaM JiaMHHap sa 

TypgyjieHT oKHMJiapHHHr jiHHaMHK xapaxaTH, caTxnapra 6yjiHHH6, ryrpn 

OKHniH. YlOpMaBHH OKHHIH \OJiaTJiapH HaMOHHIHJIH KOMIIblOTepjia 

KypCaTHJIHUIH MyMKHH. AHtaHaBHH aHHMaUHOH KOMITBlOTepJIH yKHTHIH 6HJI3H 

aMaura oninpHJica, yajianimpHni caMapann Tannoui KHJiHHap 3,zin [78,80,81- 

89,90,91].

UlyH^an khjih6 6y MaB3yuapHH TymyHTHpHJiHum TyraTHJiajiH Ba 

kchhhth MaB3yjiapra ynuia^H. “XapaKarjiaHaerraH cyiOKJiHK raajiapAarH 

6ochm. BepHyjuiH TeHTJiaMacH. Kstthk JKHCMJiapHHHr cyiOKJiHK Ba raanapAarH 

XapaKam. Cxopoc (JjopMynaeH (hc6otch3). Eithiiikok cyioKnHKJiapHHHr 

JiaMHHap okmmh. IIya3HJi KonyHH. CaMOJier KaHOTHHMHT KyrapHin Kynn.” ue6 

HOMJiaHyBHH MaB3ynap EepnyjuiH KonyHH, hhkh HmKajiaHHm, KOByniKOKJiHK 

KyHJiapH. IlyaaeHJi (JjopMyjiacH Ba OoniKa Masayjiap xaKHAa TymyHHajiap 

OepHJiAH. EepHyjDiH TeHTJiaMacH KeuTHpHJiAH: 
2 2DV. DV 2

—+p ,  — + p 2const

HaHHHHT CyJOKHHK OKHMHHHHT TC3JIHTH KHHHK OyJITaH KeCMaJiapHJia 

cyiOKJiHK 6ochmh Karra Oyuaun sa axcHHHa, tcsjihk Karra SyjiraH KecMajiapaa 

Gochm khhhk 6yJiaAH. Arap cyioKAHK TypJiH KyHAajiaHr kcchmjih ropH3OHTaji 

nail 6yHJia6 OKaeiraH Gyuca, cyioKJiHKHHHr tc3jihth hbhhhht Topanran
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jKOHJiapnjia KairapoK SyjiajiH, 6ochm aca naitanr xeHr - 
Kat’rSyjiajiH. Arap cyionnHK ea ra3HWHr KyiUHH KaTjiaMnapHHIIHr ^Pok 

TypjiHHa 6ynca, 6y KarnaMJiap opacHAa wrUKajiaHHiu KyxmapH w Te3JTHKJIaPH 

CyioKJinK aa ra3JiapAa hhkh HuiKananHin ckh KOBymKOKnHK KeJIaAH- 

AefinnaAH. CyiOKnwK Ba raanapAa KyuiHH Ka^naM TeajiHKnanu a Ky^apw 
P 4*apKH Ty<baHnM

K)3ara KenyBHH wwKajiaHHin Kynn wmxanaHwui exn korvtttv
C ~ yuJKOKJiHK KyHJiann

AennnaAH. EmnuKOK cyiominKHMHr tc3jihk TaKCHMOTwra ar^o.
dCOCaH HaHHHHHT R 

pa^wycK KecMiyiaH t bbkt HWAa yrran cywjqiHK
aommhhw Kyww/iarwqa

XHCo6jiaiiMH3:

8 Irj
R

6y (|)opMyjia IlyaccoH (jiopMynacH flefijuiajiH.

“MojieKyjiHp-KMHeTHK Ha3apw«HHHT acocHii KOHAajiapH Ba ynapHHHr 

3KcnepHMeHTaji acocjiapw. Hhc6wh MoneKyjmp Macca. MonnaAMA** J** H *xUJO p Fi. 
Aflara^po aohmhhch. Cxajuip Macca. Mo^a KOHueHrpamwcH Mojuiaaarn 

MOjieKyjwp cohhhh Ba KOHiieHTpauHflcwHH xHco6jiain.” MaB3yjiapw MoiieKyjiap 

- khhcthk Haaapiu acocJiapHHH epuniG 6epnnira Myji»ajuiaHraH MaaMyumip 

Mojiexyjia cy3H, JioTHHHajiaH TapjKHMacw khhmk Macca AeraHM 3KaH. MojieKyna 

- Myaibm mo^bhhht 6apqa kwmcbhh xoccanapwra ara 6yjiraH Ba MycraKWJi

paBHiima MaBKyA 6yna oJiajiHraH 3HT Manna 3appacw Syjica, aTOM aca Myaibni 

khmcbmh sjieMeHTHHHr yHWHT 6apna xycycmiTJiapHHw yaima caKnaran 3ht

Maiuxa 3appacw 6yJiw6 xHcoGnaHajiM. MojmajiapHHHT xoccajiapHHH Ba 

xycycHBTJiapuHW yjiap y3JiyxcH3 xaoTHK (TapTw6cH3) xapaxaTjia Synran aTOM 

Ba MOJiexyuajiapAaH Tyamiran, AeraH $HKpra acocjiaHH6, ypranajiwraH Haaapnx 

MO/majiapHnHr MOJiexyjuip - khhcthk HaaapnscH AeinuiaAH. By HaaapwxHHHT 

acocHii KOHyn - KOHAaiiapwHH KyiiHAanuiapAaH wGopaT.

1. Bapna MOjmajiap MoneKyna sa aTOMapaan TaniKHji TonraH.

2. Atom sa MOJiexynanap aowmo y3yjiyxcH3, xaoiHK xapaxaTiia 6ynaAH.

3. XaMMa MojmajiapHHHHT aappajiapw opacnna aneKipoMarnwr 

Ta6HaTHra ara 6yJiraH TopTuniMiu sa HTapHiunni xynnapH, mt>hh MoneKyjwp 

Kyqjiap MaaxcyA 6ynaAH.
Arap MoneKyna 6np xhji aTOMJiapjiaH TauiKHJi TonraH 6ynca (MacanaH, 

BOAopoA, KHCJiopoA MOJieKyjianapH), 6yHAai< MOJieKyjianapHH oaahh MOJiexyna, 
arap MoneKyna Typnn aneMCHT aTOMjiapMAaH TainKun TonraH 6ynca, 6yHAan
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MOJiexyjiajiapHH MypaKKaG MOJieKyna neioinaan. XaP Kannan aTOM Ba 

MoueKyjiajiapHH MaccacH xanxapo 4>h3mk onHMnapHHHT KejmniyBnra MyBo^wK 

UCyrnepon (6 ) aTOM MaccacHHHHT 1/12 khcmh Ghjibh TaKKocnannG ojihrbah. 

EepHJiraH aTOM (Monexyna) hhht MaccacH yrnepon stomh MaccacHHHHT 1/12 

KWCMHjiaH nena MapTa KarranHTHHH xyrapysHH coh, btom (Monexyna) hhht 

hhc6hh aTOMiiap (MOJieKyiiajiap) MaccacH nemmann.

j _ Eupop sjieMCHmHUHz amoM Maccacu

I /126 CnuHauaccacu MoJieKyjiaHHHr hhcGhh MaccacH

sea

A = Eupop ModdanuHZ amoM Maccacu

1/126 Chuhsmoccocu Moananarn MOJieKyna exn aTOMJiap

cohh 0,012 kt MaccanH ymeponaam Monexyna ckh aTOMnap coinmaH nena 

Mapia Karra 3KamiHFHHH xypcaryBHH xarrajHiKra Monna MHKaopH aeininaAH.

N v =—
A . bnp Monb - MonnaHimr mynnaH mhkhophxh, yH/xarn Monexyna 

exH aTOMnap cohh MaccacH 0,012 xr GyjiraH yrnepoanarH Monexyna exn 

aTOMnap comma Term. Kacpnara xarranHKHH ABaranpo aohmhhch neG 

lopHTHnajiH. Kchhh Moiwp Maccara Ta-bpH^) GepnnajiH: 6np mohb MonnaHHHT

MaccacH MOJinp Macca neHHnann v . Monna xoimeHTpaunncH ne6,

N 
n= — 

6np 6hpjihk wKMuarn Monna MonexynanapHHHT cohhtb an-nuiann: v . By 

MBB3yHH yPraTraH^a *aM aTOMHHHT Ty3yjIHIIIH, 3BppajiapHHHT T3pTH6cH3 

XapaxarHHH, MonexynapHHHr \apaxaTnapHHH, HjinimiarH MonexynanapHHHT 

XapaxarHHH, ypHjmniHHH xypcaryBHH xoMntioTep ^acrypnapH^aH 

4)onnanaHHni aapyparn nyx 3Mac. Eynnan HBMOHHiiinH jxapaennap kchhhth 

6ockhh 4>H3HxacHHH nHana nyxTapoK ypraHHinra 3bmhh SynajiH.

“Bpoyn xapaxarH. /(H(|)(|)y3Hn. Monexynnp xynnap, ynapHHHT ra6HaTH. 

MonexynanapHHHT kkhcthk Ba noTeHunan sHepninnapH. MojmanpmiHT 

arperaT xonarnapH” MaB3ynapn 3appanapHHHT y3yjiyxcH3 xaornx rapTH6cH3 

XapaxarHHH Bpoyn xyaarraH Ba 6ynnan xapaxar Bpoyn xapaxarn neimna^H. 

Moana MonexyjianapHHHHT y3JiyxcH3 raprH6cH3 xapxaTHHH TacjniKJiOBHH ®ia 

Gup xoanca - AH^yaHs xonncacHAHp. Bnp - Gnpnra Herapanoin 6ynran 

nxKHTa Moana: (ra3, cyioxnHK exn KarniK jkhcm) MonexynanapHHnnr 
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TapTw6cH3 xapaKarn TytjjafijiH ysapo apanamnS kcthtu xcapaeHH nw(j)y3HJi Jie6 

aranann. “EpoyH xapaKarH”, “JjH^yaHfl” Ka6« xonncanapHH KOMntioTep 

axpaHjia aHHMannoH KypcaryBHH yxys BocnranapHn ryanniHH aManra omnpnHK 

sa nape JxapaeHiua KyJijiamHn raBcmi KimaMH3 [164-165, 174 -178]. “Hnean 

ra3. yHHHr xonar napaMerpnapH. TeMneeparypa. TeMnparypaHHHT IJentcHH sa 

KejibBHH uiKajiajiapH. AOcojikjt TeMnparypa” Masaynapn KenrycH MoneKynnp - 

khhcthk HaaapHXHHHT acocHH KOHynnapHHH ypranm ynyn ycKypMa CH^anma 

XH3M3T KHJiajiH. <I>H3HKana ra3 xoccajiapHHH yprannin ynyn Hnean ra3 

TymyHHaCH KHpHTHJiajIH.

Hnean raana:

1) MOJieKyjiajiapHHHT ysapo Kynn xncoGra ojihhm3hah;

2) MOJICKyjI3JiapHHHT T3T>CHp KyHJI3pH yJI3p y33po TyKH3niraH43 COJIHp 

6ynann Ba 6y TyKHauiHiiiH aScojnor anacnnc TyKHaniHin Gynajin;

3) ra3 MOJieKyjiajiapHHHHT xaxcMH xncoGra ojthhmbhjih sa ynap moahhh 

HyKra ne6 «a6yjj KwnwHann.

)Kyna xyn cohjih Monexynanapnan Tainxnn TonraH xchcm MaxpocxonHK 

jkhcm ^e6 arajiajH. EepHJiraH CHcreMaHH xapaKrepJioBHH MaxpocKonnK 

napaMerp amiK KwwMaTJiapra 3ra 6yjiH6, 6y KHHMarjiap Tanncji niaponr 

yarapMac Cynramia, ncrajiraH y3OK Baier AasoMHaa yarapMacjjan Konca, 

CHCTCM3HHHT 6yH4aH xoJiaTH MyBosaHaT xonaT fle6 aTajTajjH. )Khcmhhht 

HCHraHJiHK aapaxcacHHH yjiHaHawran ac6o6 repMOMerp aeinuia^H. 

TeMnparypacH 6np xhji GyJiraH H3OJumHJinaHraH cHcreManarH xoicMJiap 

TeMTiparypacH xaKnna yjiap hcchkjihk (repMOAHHaMHK) MyBO3aHar.ua 6ynajiH 

ne6 aiiTHJianH. Ch cHCTeMacH,aa TeMneparypa Ghpjihth Kcjilbhh rpajxycH, 

IJejibCHH niKajiacH 6hji3h yHHHr 6oFJiaHHinH Kywnflara ^opMynanaH aen 

Gyjiajuc

T = (273 + i)K Ey flHTHJlHKJiap KeHHHrH H30X0pHK, H306apHK, H30TepMHK 

xcapaeHJiapHH ypraHHm ynyn KepaKJiHjiHp. ‘Ta3 KOHywiapn. Haoxcapaenjiap. 

Bonns - MapHOT, Feii - JIioccaK Ba IIIapjn> KOHywiapn. A6cojiiot hojii> 

TeMneparypaHHHT (])H3HKa MatnocH. J^ajibTOH KOHyHH.” MaB3yjiapn acocan 

Hjieaji ra3Jiap ynyn yp1™™- Fa3 6np xonarnan hkkhhhh xonarra jnranna 

yHHHr napaMerpnapH yarapanH. YsrapMac m MaccaJiH ra3 xonarHHHHT 

yarapniunapHna yn napaMerp (p,V,T) nan Snpn yarapMacjjaH caKnaHH6, KonraH 

HKKHTacH ysrapHuiH MyMKHH. EyHnafi xonnapna connp SynanwraH xcapaennap
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H30»apaeHJiap ueinuiauH. Yjiap lOKopnua KypcandJiraHHjian yu xhji Syjiajm: 

H3OTepMHK, H3O6apHK Ba H3OXOpHK.

MyafijiH ra3HHHr Maccacn sa TeMneparypacH yarapMac 6yjiraH.ua counp 

GyjiaanraH xcapaen ueiouiauH. By Kouyu Boibib - MapHOT aHHKjiaHraHJiHFH 

ynyu yHHW homh 6wiaH arajiaun. By Konyn KynnuarHHa TatpH^jiaHaun: 

Gepnjiran raa Maccacw ynyH (m=const) raa 6ochmhhhht xaJKMHra KynaiiTMacH

Pv=const,P y {=p y 2A=-^- 

yarapMac KairajinKUHp. 1 2 HaorepMHK

xcapaeHHHHr rpa^wu naorepMa ueimJiauH. Bohub — MapnoT (JiopMyjiacH 

ra3HMHr 3Hhjihth 6wjiaH 6ochmm opacnuani 6ornaHHUi Tap3M.ua xaM

H^ouajiaHHniH MyMKHH. 3nHJiHKjiapH moc paBnuma Kynnuarnra tcht: p- . 

MyaiuiH raa MaccacHHHHr (m = const) Gochmh yarapMac 6yjiranua (p = const) 

couHp 6yuaUHraH xcapaeuH H3o6apHK xcapaeHH ueftHuauH.

Bochm yarapMac 6yjiraH.ua MauiyM MaccajiH raa xbjkmh reMneparypa 

yaarpHiUH 6HJian HH3HKJIH yarapaun: V = V 0 (1 + a z), 6y epua V- raaHHHr t - 

TCMneparypauaTH xsjkm, V 0 0 0 C uam xa>KMH, « -raa xa»MH KeHraHHniHHHHr 

TeMneparypaBHH KoacjHjjHueHTH. Hao6apHK ncapaenua raa xaJKMHHHHT 

TenepaTypacnra 6ofjihkjihk rpa^Hm nao6apa ueHHJiaun.

X,a?KM yarapMac (V-const) MatJiyM MaccajiH raa 6ochmh TeMneparypa 

yarapHniH 6hji3h hh3hkjth yarapaun Ba : p = p 0 + y 6yuaun. Haoxopwc

jKapaeHHH KypcaryBHH rpa^HK H3oxopa ue6 aTanauH. Illy epua xaM xyniHMua 

ckh naucTpoHKa cH(|)aTHua KOMiibioTep BocnracHua KypcaTHJiraH naoxopHK, 

H3o6opHK, H3OTepMHK JKapaeHJiapHHHT Tpa(J)HKJiapHHH HaMOHHUUIH 

KypcaTyBHH, $)opMyjiauarH 6ochm, TeMnepaiypa, xaxcM KHHMaTuapHHH 

yarapTHpMaraHua Kanuan xojiar counp 6yjiHmH HaMonnui KHJiyBHH 

uacrypuapHH, aHHMaijHJUiapHH Kyjuiam uxniHpOK Ka^oJiaTJianraH HaTHJKara 

ojih6 xejiauw. lOxopHua eamiraH (j&opMyjia KeubBHH niKanacnua eanjica, 

p = p 0 a t KypjjHunjura 3ra gyjiauH. A6cojuot hojib TeMnepaTypa ue6, 

MojieKyjiajiapHHHT HJiraapHJiaHMa xapaxaTH TyxTa6 xouauHraH, raa xaxcMH ckh 

6ochmh 0 ra aiuiaHauHTaH TeMneparypara aiinaHauH. 1809 HHJiua hhtjih3 

ojihmh /JajibTOH 6hphhhh 6yJin6 Ta»pH6aua raajiap ajKpajiMacHHHHr 

6ochcmhhh ypraHH6 hhkuh. Arap apajianiMa cojiHHraH Hunniuan 6npop 

Typuarn raann kojiuhph6 KOJiraHJiapHHH HHKapn6 toGopwica, xap 6np ajioxnua 
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Konran ra3HHHr Socwmh napuwaji 6ochm nenmiajin. /{eMax, JJaJibTOHHWHT 

xyjiocacw KyiiwjiarwHa: 6wp - Gwpwra khmobwh Taicwp STMaiijiwraH 6wp wewa 

raa apajiauiMacnHHHT Tyjiwx 6ochmw my raanap napnwaji 6ocwMJiapHHWHT 

HMFWHAwcwra Tenr: p = p >+ p p j+ p *+p * “Hneaji ra3HHHr xoJiaT 

TeHTJiaMacw. ABarajipo KOHynw. KnaiinepoH TeHTJiaMacw. MewjiejieB - 

KnaiinepoH TeHTJiaMacw.” Masaynapw 3HT yMyMWW jxapaeHHW - 6wp BaKTna 

ra3HWHr xa>KMW, Socwmw Ba TeMnepaTypacw yarapanwraw xcapaeHHW xypw6 

Hwiqiw. Oapaa KHJiawjiwK, m Maccajm raaHWHr 6wpwHHH xonarw p ' T ' 

napaMerpjiap Gwjian awwKnaHCWH. Arap raa 6omxa xonaira yrraH 6ynca, ynwHT 

d V T
wkkwhww xoJiaTW /2’ 2 2 napMeTpnap opKanw w^onanaHajm. Ana my

hkkh xouaT napaMeTpJiapw yaapo KaHjjaw 6ornaHraH neran caBOJira JxaBoS 

TonwjiajiH. AwTawjiwK, raa GwpwHHH xonarnan hkkhhhh xojiaira HKKWTa opajiwx 

XOJiaTjiap opxaJin yrcwH.

1. EwpwHHn opajiWK xojiaira raa waorepMWK KeHTaifwS yrcwH. Y xojua 

V T o V TraaHWHT 6y yrwmuani napaMeipjiapw p ” 1 1 flaw p 2’ 1 1 ra yrcwn.

V i
Hao6apwK jxapaen ywyn (JiopMyjia Kywnjxarwna: T 1 T 2 exw v >hwht 

p , p , nV
—-V .= —-V eicu -— = const

- ~~ TIT TKWWMaTWHW Kywcax, 1 1 1 i 1 TeHrjiaMara ara

SyjiaMwa. Ey TeHTJiaManw ynwaepcan raa xonaT TeHTJiaMacw exw KuaimepoH 

TeHTJiaMacw Aewwjiajw. SynjiaH Asara^po KOHynw kcjiw6 wwKajiw: Typjiw xhji 

raajiapHWHr 6wp xhji mapowT.ua, jtehh 6wp xhji 6ocwm Ba 6wp xhji 

TeMnepaTypajja arajuiaraH mojup Maccacn xaM 6wp xhji 6yjiajm. Arap 4>w3wk 

KairajiwKJiap 1 mojib MOjwara TaanyKnw Syjica, ynap MOJixp KairajiHiuiap jie6 

aTaJicUjH. p o =®>31 JK/MOJibK gy xaTTajiwKHw ynwBepcaji raa

m

AOwmhhch jtenwjiajiw. KeiiwH KnaiinepoH TeHTJiaMacwnw hkkh tomohhhw p ra

pV = — RT
Kynainnpw6, Kynw^arw (JiopMyjia xochji Gynajiw. Ey

(JjopMyjiaHH MenjiejieeB - KnaiinepoH TenmaMacw neiiwjiajin.

KeiiwHTH MaB3y “MoJieKyjwp — khhcthk waaapwjiHWHr acocwii 

TeHTJiaMacw. TeMneparypa - MOJiexynajiap yprana kwhcthk sHepnwcwHHHT 

yjiHOBw. EojibUMan jjomhhch Ba yHHHr $)W3wk MaBHocw. SojibiiMaH 
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4)°PMynacH.” Ythjimiiih aManra omnpnjiniiiH jio3hm. Enpop HAwnira, Macanan, 

KHppajiapHHM ynynnnrn L Syjiran xyScwMon HAwuiAam ra3 Monexynanapnnnnr 

XapaxarHHH rexinnpafinnK. Monexynanap TapinGcm, y3Jiyxcn3 xapaxar 

Ty^annu hahhi neBopnapnra ypnnn6 nesopra 6npop xyn 6nJian raBcup 

KHJianw. By xynra recxapn nyHanran xyn 6wjiaH Aesop MoneKynara ratcHp 

orraHJTWTH ynyn Monexyna opxara xanraAW. Monexynanap conn hahihas xyn. 

UlyHHHT ynyn 6np BaKTAa coahp Synaerran ypminnuiap cohw xaM xyn. 

Fa3HHHT AeBopra 6ocwmh cH^arwAa naMoen 6ynaAwraH ana my xynmi 

XHCo6naMMW3. Kynnnani coAAaJianrrwpwmnapHu Macana maprnra xyxMM3:

1. Bnpop BaKT MoGowHHAa Taprw6cw3 xapaxar KwiaerraH Monexynanap 

cohm xaMMa wyHanuniAa raxMHHan 6wp xnn.

2. Monexynanap $axar 3 y3apo nepneHAHxynnp nyHanninnap Gynuna 

xapaxar xnnaAW.

Ky6 HHHAani MonexynanapHHHT 1/3 xhcmh xy6nnnr ojiah Ba opxa 

AeBopnapw opacwAa, nna 1/3 khcmh en Aesopnapw opacwna, xonran 1/3 khcmh 

3ca octh sa ycTXH AeBopnapw opacMAa xapaxamaHaAw Ae6 4)apa3 xwnaMH3. 

Arap HAnmHHHT Gnpnux xancMAam Monexynanap cohmhh 

(KOHijeHTpaHmuicwHM) n Ae6 6enrwnacax aa xy6Hnnr xa»MHHW L3 ne6 oncax, 

KyCHHHr xapaMa - xapmH AeBopnapw opacima xapaxarnaHaerraH Monexynanap

N = -nl
conn 3 ra tcht. Eh Aesopnap opacwAa xapaxarnaHaerraH n - MonexynaHH 

xy3araHnnx. Monexynannnr resjiHTM vn Ba MaccacH m 6yncHH. Monexyna yur 

AeBopra onacrux ypnnran, opxacHTa xafiraAH sa jma vn resnux 6nnan nan 

TOMonra xapaxarnanaAH, nan AesopAaH anacrux KafiruG ana ynr AeBopra 

ypmiaAH Ba xoxaao. Ky6 KHppacHHHHT yaynnHin L 6ynraHH ynyH 

MonexynaHHHr ynr Aeeopn ypunran xap BaKTAa raxpopnannb, KyHHAarwHa 

6ynaAH:

Ai = 2L/v„ ^ap gHp ypHJIHIIwa Monexyna WMnynLcnnnnr coh xwnMara: 

mov--(-mov,)~2mov,QKU ra yarapaAH. \ap 6np ypununiAa ACBopra

ratcwp KHnaAwran xyn HMnynbCH: ^r==A(wo^«) ra tcht. By (JjopMynaHM n 

Monexyna yqyn xyJina6 ratcnp araerran xynHHnr coh KHnwarnnn roncax,

~2movJAt> exn lexopnAara n^onann onAHHmra xyiniG, xyHHAarnra ora 

6ynaMH3. =2mo^. /2L = m0V„ IL 3ra Typnn Monexynanap rypnnna
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Teinmcjiap GmiaH xapaKaTJiawajiH. Arap KyGnHHT eH ueBopjiapn opacw.ua 

xapaKaTJiaHaerraH N nona MOJiexyjia ynyn Tabcnp STysw yMyMHH KyHHH 

Toncax:

F = ' m V~ IL0 " } my n^ojiaHw cyptar sa MaxpaxcHim N ra KynaHTHpwG

KynwuarHHH xochji KHJiaMH3:

F = (Nm0/L)yviJN ,
v 0 " hh xochji KHJiaMH3. y xouua Kyr ynyH Kynwuarw HcpojiaHH

1 2
P = -nntov‘

ojimh3: ■> Kfleaji ra3 6ochmh yryH MoneKyiwp - khhcthk

Ha3apH5iHHHr acocHii TeHmaMacH ue6 lopHTHjiaun. Yhjjbh TamKapw p=nkT 

(fjopMyjia xaM ym6y HaaapwxHHHT acocHii reHTJiMSCHHHHT ana 6np 
)K

H(|)04acHjiHp. EojibiiMaH jiohmhh: l,38*1023 ra tcht. 6y (JiopMyjiajiaH 

TeMneparypa - ra3 MOJieKyjiacHHHHr yprana khhcthk sHepnuicH yjnoBH sa 

reMnepaiypa ue6, repMOAHHaMHK MysosanaT niapoHTH H30JumHJUiaHraH 

cHCTCMa^a MojieKyjiajiapHHHT HjirapHJiaHMa xapaKarHHHT yprana kwhctw 

aHepnmcHHHHr nponopUHonaji SyjiraH hcchkjihk xapaxarw HHTeBCHBJiHnnd 

xapaKTepJiOBHH 4)H3hk KarrajiHKra aiiTHJiajiH. Maxeye (JjopMyjianap 

KCJITHpHJiajIH.

H3ox: Yni6y MasayHHHTH 6oninjia Ky6 ueBopnapHra ypHJiaeiraH 

MOjieKyuajiapHW KypcaTyBHH KonMbioTep uacrypHH ry3HJiraH. Yni6y uacryp 

epuaMHua (Jjhshk racaBBypHH uiaKJUiaHTHpHm xnajia oconpoK aManra 

omnpHJiauH.

‘Ta3 MOJieKyjiacHHHHr tc3jihthhh yjiHam. UlrepH TaxcpnGacH. Boxea 

3XTHMOJLHHTH TyFpHCHjia TymyHHa. MojieKyjiajiapHHHT xaroJiHK xapaxaTH 

TC3JIHKJiapH TaKCHMOTH (MaKCBCJDI TaKCHMOTH). Ta3 MOJICKyjiaJiapH TyKHamHUI 

cohh Ba opKHH lorypHin Hyjiw.” MaB3ycHjja III ere pH yncaaraH TaxpHM6a 

6ywHHa oTHJiraH yKHHHT xaBouarn aHHKnanira Myso^HK 6yJUH. LUy raxpHSa 

6aen 3thji3uh sa KyiinjiarH (JiopMyjma 6yHH«ja xncoSuaHajiH v={(ds\^7d^.

Ulrepn iiHjiHHjipjiap finnan KynnuarH ra>KpH6aHH aMajira ownpaun. 

HxKHTa 6np - 6npHra KHpHTHJiraH iiHjnmjipJiap ypracmiaH yMyMHH ^Gypnax 

TC3JIHK 6njiaH afijiaHauHTaH, ycTH KyMym 6wiaH KoiuiaHTaH nJiarnHa chm 

yTKa3HJiauH. IlnaTHHa chm opKann tok yrrarma chm khshhjih Ba 
reMneparypacH raxMHHaH 1200° C ra Kyrapmiraima KyMym 6yrjiaHH6, yHHHT 

aroMJiaprH xap TOMOHra ynn6 KerajiH. UnjiHHUpJiap Hnnuani xaso cypnG 
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ojihhhG BaxyyM xochji KHJiHHraH, myHHHT ynyn xaBO Monexynanapn xyMyui 

aTOMjiapura ra-bcup xwjiMaHAw. Hhxh uhjihhap aeBopmia yaynaenra xyaa 

XHHHX THpKHID OCHJTTaH, 6y THpKHUJAaH HHXKBH XyMyiU aTOMJiapH HXXHHHH 

TanixH UHJiHHjipra t Baxrna ernG 6opajxH. Illy BaKT mnna hxkhhhh uhjihhap 

pajiwycH ?Gypnaxra 6ypjun<6 KOJia^w: <Pz=^ = axlv>^)y epflan

Kyuyin aTOMJiapHHHr reajiHTH v hh ronaMH3: v = oxl(P' 6yn.ua s - Hxxnra 

iihjihhap opacHAani Maeoka. Ammo MoueKyjiajiap xaornx xapaxar khjih6, 

yjiapHHHr TeajiHKjiapH TypjiHna 6yjiraHH ynyn hxxhhhh munnmp AeBopnra 

yrapnG Konran xyMym 6npop nyxrara xcjih6 ryniMafi, anna ennx JxoiiJiamaAH. 

AroMJiapHHHr ana mymiaH chhk n<oibianiniiiH xyMym aTOMJiapHHHr rypjin 

reanmexa ara axaHJiimmaH Ba Hannxajia axpaHra rypjin Baxr.ua ern6 

xejiraHJiwrKUaH .nanonar Gepa^H.

v m TC3JIHK SnnaH xapaxrepnaHanH. Ey tc3jihkhh 3ht xarra axrHMOJira 

ara Gynran reajiHX AeirnnaAH.

MoJiexynajiapHHHr xaoTHK xapaxarnra KapaMac^aH yjiapHHHr 

HJirapHJiaHMa xapaxar reaJiHKnapH Gynuna raxcHMJiaHHniH MaKnyM 

KOHyHHjnra (Maxcsenn TaKCHMornra GyHcynaaH.) 
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IXnjiHHjipra yrnpraH aroMJiap xamaMHAaH KeHTJinm Av Gynran 

ycrynnaHH (JiHxpaH a>xpaTaMH3. Ey ycryHHaHHHT GajiaHjuiHrn, mt»hh my Av 

resjiHKxa ryrpH xejiraH aroMJiap cohh rypiiHHa. TaxjiHJi inyHH xypcarAHXH, 

aTOMJiapHHHr acocHH khcmh Kan^iaHAHp yprana re3Jiwxxa ara axan. Arap 6h3 v 

Jian v+Avraqa opajiniqia xoHJiainraH ycyrnHajiapHH xapaeax, MOJiexynanap 

coHHHr Avre3Jiwxjiap opajinfura HHcSarn ycrynna “xecn6 ojiuHran” jxoftra 

6ofjihx 6yjiaAH. Enpop Mysosanar xoJiarna ra3 napaMerpuapn ysrapMaii kojijiw, 

aMMO MOJiexyjiajiapHMHT yaapo jxoHJianiHUUiapH, yjiapHHHr resJiuxuapH 

y3JiyxcH3 y3rapH6 rypajui. MonexyjianapHWHr MHK^opn jxy^a xyn GyjiraHH^aH, 

yjiapHHHr 6npop Baxr MOMeimmarH resjiHKJiapHHHF KHHMarnHH aMajma 

annKJiam MyMxwn aMac, aMMO MOJiexynanap tc3jihfhhh y3JiyxcH3 raco^H^wi 

xarrajiHX Jie6 xwco6jia6, resjnixjiap 6yiiHHa MOJiexyjiajiapHnnr xaHAaii 

TaKCHMJiaHTaHMHH 3XTHM0JIHH 4)OH3HHH XypCaTHIH MyMXHH. \aMMa 

rypr6ypqaxjiap roaanapHHHHr hhfhhahch yMyMHH MOJiexynanap cohh N ra 

tcht. /[eMax A^/Av _ Te3JiHXHHHr 4>yHXHH5icH axan, A?//Av = /(v)

MojiexyjiajiapHHHT xyn khcmh MaxcBenn Haaapnsen 6yiiHHa, xyHHAam

6yn.ua
Baxr.ua


Ta3 MoueKyuajiapn opacnna nxmepun Tewneparypa^a Te3 

xapaKamanyBqn MoiieKyjiajiap fiynrann ynyn xcyaa cckuh xapaKarnanyBHH 

Monexynanap xaM fiynaan, ynap nnw^a xaMMacnnan xaM xynpOK Kanjiannnp 

ypraqa tcsjihk finnan xapaKarnanyann Monexynanap fiynazm Arap 6npop 

Monexynannnr 6oniKa Monexynanap finnan lyKHainryHHa yrran nynnnw 

^xap^n finnan fienrnnacax, ana iny Maeoka spxnn K>iypnm wynn jjennnafln 

Yprana lorypHui nyjnmn Tonnm ynyn xynnaarn (JjopMyjiaaan

4)onnanann.na£H: N . BaKT finpnwrn^a ynapo TyKHauinuuiap conn v,

MapKa3Jiapn 2d awaMerpjiM unnnnap nnnaa erran Monexynanap conwra tcht: 

v= nd2"vn

W3ox: Yui 6y Massynn yiranna “Monexynanapnnnr Teanmoiap Ba 

ynapHHHr xoMnoneHrnapn fiynuna Maxcsenn raKcnMonmn n^oaanoBHH Ba 

ypraTyBHn” KOMnbKjrep ztacrypnapaan (Jjonnananniu Maxca^ra MyBO^nxanp. 

^ihh Monexynanapnnnr resnnxnapH fiynnna TaxcnMnanniiin reMireparypara 

6oFjniKJiHrnnn Ba TeMneparypa xyrapnnnmn finnan arpn hh3HK MaKCHMyMH 

Teamnenap Karra fiyjrran TOMOHra cnjDKnnniHn Kypwin MyMKnn. Te3JiHKnapnn 

omnpnfi Kypnfi, rpa^HKJiapnn HaMonnmjin Kypnni Ba raKCHMOTHnnr 

MatnocHKH Tyinynmn MyMKnn.

“UnKn anepnui. Hjiean ra3Hnnr hhkh anepruncn CncTeMaHnnr 

apKHHJiHK ^apajKacn. Monexyna KnnernK 3nepnwcnHHHT apranuinK jiapajKacn 

fiynnna renr raxcnMOT Konynn.” MaBsynnnr nccHKJinK xapaKain Ba MexannK 

anepma rymyHnanapHnn KnpnrajiH. 3Khcmhh rannenn Knnran 6apna 

MOJieKyjianapnHHHr KnnernK sa noremiHan anepnwiapnnHHr hhfhhotch 

>KHCMHHHr mhkh 3HepFHxcH AefinJiajiH. UlyHra yxinain rymynnanap fiepnnajm 

Kenun 3ckh KnnemK Ba noremman snepnwJiapHHHT nnmnuncn ryjiHK 

snepnwHH fiepnnnmn xaKH^a anmnajin Enpop xcncMHnnr kh JKncMJiap 

CHcreMacHHHHr 4)a3O^arn anHKJianjmHran 6np - finpnra fiormiK fiyiiMaran 

napaMerpnap connra cwcreMannHr spKnnjmK jjapaxcacn jjefinnajin Ba “i” xapcfrn 

finnan 6enrnnana,iin. Macanan, MO/umii nyKTannHT apKnnnnK aapaxcacn 3 ra 

TeHTJnmi xaKn^a sa fiynnnr H3oxn nyicra Baamnn ynra x,y,z Koopnunaranap 

finnan annKnanninH airrnnajin

Kenun 6wp aroMnw nnean ra3 ynyn (i=3) U=3/2 RT fiynajin. PIxTwepwn m 

Maccann ry3 ynyn Ma3Kyp n^ojja RT KypHHnmna eannajjn. 
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“MojmaHHHr hhkh anepnuiCHHH yarapnipHin ycyjuiapn. TepMOAunaMUKaAa 

wm TymyHHacH. YwiBepcaji Ba aohmuhchhhht 4>h3hk Ma3Mynn. Hcckawk 

ajiManiHHHin. Hcchkbhk anMauinnmn Typnapn: hcchkjihk yrKaayBHannnK, 

KOHBexmui, HccrnqinKAan HypnanHin. Hcchkjihk mhkaoph. ConnurmpMa 

HCCHKJIHK CHFHMH Ba HCCHKJIHK CHFHMH.” MaB3yjiapH X.3M 3C0CHH TyiliyHnaHH 

Gepwnra acroHAnn KHpnmaAH. ‘Ta3 yarapMac 6ochm ocinjia KeHranraHHAa 

fia^apnnran inn ra3 6ochmhhhht ynnur xancMH yarapwnra KynairrMacHra 

TenrnnrHHH sa ra3 aohmhhch coh »nxaTHAaH 6np MOJib ra3HW 6np rpanyc 

KejiBHHra H3ofiapHK KH3AHpHnraHna my ra3 TOMOHHAan fiancapnnran nuira 

TeHTjinniHM xaMAa MexanuK mu GaiKapmiMacAaH xcncMiiap finnan aTpo^Aarn 

Myx,HT opacHAa hhkh aHepmRHHHr yaaiunnuiHra hcchkjihk ajiMauinHninn 

AeinuiaAH”, acji rabpn^nap finnan fionuianajm. Kefinn KOHBeKunn Tyurynnacn 

fiepwiaAH. Hypnannm, hcchkjihk mhkaoph, hcckhjihk chfhmh, MOAAannHT 

cojiHnrrHpMa hcchkjihk Tymynnanapn fiepHJiajiH. “Kohkckiiiw Jiefi, hotckhc 

HCHTHJiran cyiOKjiHK ckh ra3 KaTJiaMJiapnnHnr ompjiHK xynn TabcnpH.ua 

chjdkhihh cafiafijin connp fiynaanran hcchkhhk auMauinm wapaennra 

aHTHJiaHH.”KoHBeKmw JKapaeHHHH xaM KOMHbJOTep BOcnracHjia Kypra3Maim 

naMOHnnuin Tanixnji khjih6, yxyBHH sa Tanafianapra KypcaTHiu MyMKHH. 

“Hypjiannni nefi, jKHCMiiap hhkh aneprnjicHHH nyp nnKapnin nynn finnan 

yaaTHin jRapaemira aHTHjiajm” nest TabpniJ) KenTHpnjiAH. “Hcchkjihk 

ajiMamHHHni xcapaeHHjia jkhcm nyKoiran exn Kafiyn Kwiran hhkh 3Hepn«nn<Hr 

6np khcmh hcchkjih MMKUopn” neifruiaAH. “MojuanHHr hcchkjihk chfhmh ac6, 

fiepHuran Maccann Mo/mann finp ipaaycra hchthiu ynyn 3apyp fiynran 4jh3hk 

KarraJiHKTa anTHiiajin. MojwanHHr coJinniTHpMa hcchkjihk chfhmh (C) Aefi, 

MojmaHHHT finp finpjiHK MaccacHHH 6np rpaAycra hchthiu ynyn 3apyp fiynran 

HCCHKnHK MMKAopHra Tenr fiynran $)H3hk KarrannKTa anrnnann.”

Kchhh “Hcchkjihk fianancn TenrnaMacn. EKHJiFnnnnr connnmipMa 

eHHUI HCCHKJIHFH. HcHTKHHHHHT (|)OHAanH HID KIW^HIineHTH. 

TepMOAHHaMHKanHHT 6hphhhm KonyHH.” ApananiMaHHHr TeMneparypacH, 

HccHKninc fianancn TenrnaMacn, 3neprnjiHHHr caKnawnn Konynn, HcmTHHHHnr 

$)OHAaJIH HUI Ko4>4)HUHeHTH, eHHnFHHHHT COnHIIITHpMa eHHIU HCCHKJIHTH, 

TepMOAHHaMHKanHHT finpHHHH Konynn Ka6n TymyinanapHH fiepaAH.

Hcchkjihk mhkaoph CHCTeMaHHHr hhkh aHepnwcHHHHT yarapmiiHra sa 

CHCTeMaHHHr TaiiiKH xcncMnap ycTHAa nni fiaxapnnira cap(J) fiynaAH.
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“HaojKapaeHJiap yqyn TepMojjHHaMHKaHHHT Ghphhhh KOHyHH. YarapMac 

GocwMjiarw Ba yarapMac jKHCMjiarn nueaji rasHHHT hcchkjihk chfhmh. Maiiep 

4)opMyjiacH. A£wa6aiUK jKapaen, yHHHr rpa^nrH. AjinaSaniK wapaeH ynyn 

TepMOAHHMHKaHHHT bupuHHH KOHyHH.” MaBsyJiapH aca acocan 

TepMOOTHaMHKaHHHr 6npnHHH KOHyHH HSOXopHK JKapaen yryn Q=AU 

KypHHHUi.ua eaawns. H3o6apnK JKapaen ynyn aca Q=AU+A, KypHHHUiH.ua

GynaAH. Hcchkjihk chfhmh $opMyjiacH HaoxopHK JKapaen yqyn ,

&U + A 
'-'P —

H3o6apHK JKapaen yqyn aca Gyjiaun. Maiiep (|)OpMyjiacH

KyHHAarnra tcht: Cp=Cv+R. Bnpop cncreMaua aipotf) - MyxnT 6HJiaH 

hcchkjihk ajiMaiuMacuan KenajutraH JKapaen a^naSarnK xcapaen uenHuajm. 

Kchhhfh MaB3yjiap “KanTap sa Kain-Mac jKapaeiuiap. Hcchkjih jiUBmnrejuiapH. 

KapHO LIHKJIH. TepMOAHHaMHKaHHHT HKKHHHH KOHyHH” ,Ue6 H0MJI3HH6, 

KaHTapyBHH Ba KaiiTMac jKapaemiap xaiowa ryuiynna xochji KHJiHinra xapaKar 

KHJiaun. Arap jkhcmhhht 2 - xojiaT.ua 1 - KOJiaira KainnuiH, xynuw I - 

XonarjiaH yTHumaTH Ka6n, yina opajiHK xonaTJiap opKaJiH Ba arpc^ara 

)KncMJiap,na xen Kanaan yarapHni cojiwp SyjiManuHraH Tap3.ua aMajira 

omHpHJica, KafiTyBHan xcapaeH pyn 6epraH 6yjiaUH. 3Khcmhhhf 6oniJiaHFHH 

XOJiaira KaiiTHinH arpo^uara jKHCMJiap.ua ckh my jkhcmhhht yanua Kanuaiump 

yarapnm MaBJKy/i 6yjiraH xojma 6yjica, 6y jKapaen KaiiTMac jKapaeH ueibuiajiH. 

Hhkh 3HeprHH y3 - y3Huan TeMneparypacH nacrpoK jkhcmahh TeMneparypacH 

KJKopnpoK JKHCMra yra ojimbhah. Kaifrap Ba KaiiTMac jKapaenjiapHH 

HaMOHHiiijiH KypcaryBHH aHHMaijHOH KOMnEiorep aacrypJiapHflaH xaM 

4)0HuajiaHHin 3apyp 3K3hjihfhhh aHnxnaS ojiahk. Hcchkjihk ABHrarejuiap ue6, 

HCCHKJIHK SHepBWCHHH MCX3HHK SHCpBUira 3HJiaHTHpH6 GepOUHTaH 

MaiiiHHajiapra aimuiajiH. Hcchkjihk jjBHraTeJiHHMHT Hnuiam npHHiiHnH Ba 

UHKJUiap xaiama ryniymia 6epHJiajiH. By ep.ua 6yr MannmanapH aa ^ofiflajiH 

nm K03(|)(|)HUHeHTH, nepneTHyM mo6hjic lyrpHCHjia airnuiajiH. 

“cylOKJiHKJiapHHHr SyniaHHiiiH. KoHjieHcaiiHJi.” MaB3ynapH aca “cyiOKJiHKHHHr 

CHpTHjjaH MOJieKyjianapHHHT ajKpajni6 hhkwih JKapaemi SyniaHHiii jjeinuiaun. 

XaiTHK JKHCMjiapHHHr 6yFJiaHHDiH aca cy6iiKMaiiH5i ueiiHJiauw” ae6 yprara 

GonuiaituH. Ba kt Shpjihth nwa cylOKJiwKHHHr 6np SnpjiHK cnpT toaacHjxaH 

6yFjianraH cyioKJiHK Maccacn ckh 6yFJianraH cyioKJiHK MOJienynajiapH cohh 

6yFJiaHHm Te3jmrn (HHTCHCHBJiHrH) ueiiHJia^H. Byrjianum Teajnmi 
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cyioKJiHKHHHr rypura Eofjihk axaH. CyioKJiHKHHHT reMneparypacn Kama 

K)K0pH Eyjica, SyrnaHHiii TeairnrH xaM xaM wyma Karra Eyuaun. EyFJiaHHm 

TesjiMrw cyioKHMKHHHr ycrHuara xaBOHwnr xojiamra xaM Eofjihk. EyFHnnr 

cyioKJniKra aitnaHHni JKapaeHH KOHjjeHcamm ucHHJiauH. CyioKJiHK Erman 

6yFjiaHHHiHHHr yaapo Ey MynocaEarn AnnaMHK (xapaKaman) Mysosanar 

.uewmajiH. SyFjiaHHin hcchkjthth aa 6yr xochji GyjiHUJHHHT coJiHiiiTHpMa 

HccHKJiMKnapH xaKjiJia Tyniymanap Eepruiajm. TeMneparypacH y3raPMac 

GyJiran cyroKnHKHHHT Macca Ehpjththhh GyFjiaHTwpm ynyn KerraH hcchkhhk 

MHKnopura tcht Eyuran $)H3hk KarrajiHK GyF xochji EyjiHiiiHHHHr coumnmpMa 

hcchkjihth exn cojiwumipMa EyFuanmn hcchkahth EeihmajiH. DneprHHHHHT 

caKnaHHm aa aiuianHni KonynnTa xypa, Eepnjiran cyiOKJinKHH 6yFJiaHTHpHiii 

ynyn Kama hcchkjihk mhkaoph cap^uanran Eyjica, 6yr xonjieHcauHjmaHHE, 

ynianuan TeMneparypanH cyroKJiHKKa aiuiaHraH.ua EyFJiaHHni HCCHKJiHrHra renr 

EynraH hcchkjihk mhkaoph aacpajinE hukaah. Ey hcchkjihk 

KOHueHuauHHJiaHHni hcchkahth achhjiuah. “TyHHHraH aa TynnHMaraH Eyrnap. 

Pean rasjiap. Ban-uep-Baantc TenniaMacH. Pean ra3 H3OTepMacn. KpwTHK 

XOJiar. Kphthk TeMneparypa.” Maasyjiapnjia y3 cyjoiqinrH GnjiaH /whamhe 

Myao3aH3T^a 6yjiran 6yF ryHHHraH 6yr achhjihhih aa y3 cyioKUHrH Ewjian 

MyaoaaHaTua EyjiMaraH 6yF TyiiHHMaraH 6yr aeiumHaiH aa MOJieKyjianapHHHT 

xycycHH yjriaMJiapH aa ynap opacH.ua yaapo Taacnp KynjiapH MaajxyA 6yjiraH 

ra3Jiap pean ra3 AeinunnnH ypranmaaH. MenjiejieB — KnafinepoH 

TeHTJiaMacHHHHT mieaji ra3 ynyn KeurpOK HtjjouacHHH, «i>hh ra3 

MOJieKyjiajiapHHHHT xycycHH xaxcMHHH XHeoEra ojnnuua pean ra3HHHr xonaT 

TeHrjiaMacHHH BaH-uep-Baantc tohuh. Yhuht KypHHHinn KyHnaanira tcht:

J cyroKJiHK 6rmaH yHHHr TyHHHraH GyFHHHHT 4)H3hk

xoccanapH HyKOJiajiHraH TeMneparypa kphthk TeMneparypa jjeHHnajiH. 

TeMneparypacH kphthk TeMneparypara tcht GyjiraH MouJiaHHHr xonani 

kphthk XOJiar ucHHJia^H. “K>HHam. XanHam TeMneparypacHHHHT TamKH 

6ocHMra Gofjihkjihth. Yra KH3HraH Eymap. TaajiapHH cyrojirnpHin aa yjiapuan 

(^oituauaHHin. Xabohhht h3mjihth. AEcajnoT B3 hhcEhh HaMJIHK. THTpOMep. 

IIcHxpoMep.” MasayjiapH JJaubroH KonyHHra 3cocan ny^sma H^imani Eochm 

TyHHTaH EyFHHHT EoCHMH EhJI3H XaBO SoCHMHHHHT HHFHHUHCHra TeHrJIHTHHH 

KypacTHnira xapaxar wmaUH. IlacxajiB KOHyHHra acocaH, ny4)aKHara
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TauiKapimaH Tatcnp KHnaeiran Gochm arMOC(|)epa Gochmh Run 
n uunan nmpocTanw

oocwMJiapHHHT iiHFWHjwcwra tcht. ny^aKHaHHHr xajxMH yarapMaerraHna-

PT.6yr+PxaBo=PaTOM+PnWocTaT- TCHrjIHK GaJKapHnflH.

ny4)aKqa roKopwra xyrapHnraH capu ranpocraTHK Gochm 

ny^aKqa Karrajiaina Gopaw. Xarro ny^aKHanap cywiviHKHWHr cwpinra hhkhG 

epwj™6 xeraaw. ny^axna cyioKnwKHWHr cwpTwra einG Keirwnin ynyn yHnwr 

HHimani Gochm 3HT KaMH.ua TanJKH aTMOC^epa GocHMHra tcht GyjiHuiH niapj 

JTBHW Pny^aTM- CyiOKJiHKHWHr 6yryH xa»MHAaH Gyr axpannG hhkwiii xapaewi 

KawHarn AeHHJiajw. CyiOKJiHK Kannan GoiwiaraH Tewneparypa KaHHam 

TewnepaTypacw jjefimiajw. TeMnepauypacH yma GocMnara TyiiHHTHpyBnH 6yr 

TeMnepaTypacwaaH loxopn Gynran Gyrnap yra KH3HraH Gyrnap neHHnann 

TapKnGnna cyB Gym MaBxcya Gynran xano mm xaso exn naMnnx neftHnajm 

Eepnnran xancMjia 6oinxa raanap GynMaraH xon.ua (JiaxaT cyB Gyrw Gepmnn 

MyMKHH 6yJiran 6ochm cys SyniHHHr napunaji 6ochmh aeHUJiajiH. Im3 

xaBOflarw cyB GyrwHHHr rpaMMJiap GrnraH xwcoGjiawraH MWKHopwra xaBOHHHr 

aGcojnoT HaMJiMrH jieinuiajiw: Pa~mlV^.. TeMnepaTypacw T GyjiraH xaBOA 

MaB)xyA Gyjiran cyB Gyrw napunaji 6ochmw Phwht my TenepaTypa^a xason 
TyMUHTwpyBHH GyrmiHr 6ochmh Po ra HMcGaTHHHHr $ow3Jiap,na ojiHHraJ 

KHHMaTH xaBOHHHT hhcGhh HaMJiHTH ^einuiajiH. XaBOflani cyB 6yni 

TyfinajiHraH TeMneparypa my^pwHT HyKTacH (TeMneparypacw) AewmiaAH. 

XaBOHHHT a6cojnoT HaMJiarwHH myapHHT HyKTacH opxajiH aHHKnaiuiHraH 

ac6o6 rw^poMcrp jjeinuiajiH. rnapoMeTp.ua TyHHHTHpyBHH GyrHHHT Gochmh 

yjiHanaaH. Kchhhth MaBaynap “CyioKJiHK xoccanapH. CnpT TapaHrnHK. CupT 

KaTJiaMHHHHT MoneKyjuip ManaapacH. Cnpr onepnuicH. CHpT TapaHrnHK Kynn 

sa ynn ynnaui.” EynnG, cys K)3Hra oxTHemHK GnnaH Hma KywcaK, cyBHHHr 

CHpT nap^acH bthjihG, nma njhcMafi Typajm ckh mbxkbm GepKHTWJiraH 

BojionpoBOA 5KyMparHHH OF3H.na ochjihG Typran cyB tomhhch xaM xyjww 

□nacTHK xanranara conwraH cysra ^njanuiHrHHH xypaMH3. Ey MHConnap 

CyKJKJIHKHMHT CHpT HapjiaCH CyiOKJIHKHHHT HHHTa Kapa6 TapaHT T0pTHJIH6, 

xywiH 6wpop xyn Taicnp 3TaerranneK TypyninHnmaH aanonaT GepaHH. Ey Kyn 

cnpT TapanrnHK xynn ne6 aTanajH. KeiiHH MonexynanapHHHT Tatcnp c(|)epacH 

xaxmia cyz 6opajiH. CyioKnHKHHHr cHpumani MoneKynanapHH yHHHr HHHra 

KapaG TopniS TypyBHH Kyn cnpT TapanrnHK xynn neHHnanH. Monexynap 

KyHJiap cyioKHHKHHHT CHpTHra KyniHMHa Gochm Gepajni- By Gochm MoneKynnp
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6ochm jje6 arajiajm. CyioKJiHK cnpiKaarn 6apna MOJieKyjiaJiapHHHT “opnncia” 

noTeiniHaji sHepnuicH cnpr aHeprnflCH jje6 araJiaOT- CnpT TapaHTJiHK 

Ko^HimeHTW KywM^arnra tcht: a = EIS

CyKJKJiHKHWHr cwpTHHw HerapajioBHw hhshkhhht yayHJiwK 6npjinrnra 

Tatcup KHJiyBHM cnpr TapaHTjniK Kynnra coh jKHxarnaH tcht SyjiraH $H3HK 

KarrajiHK cnpT TapanrjiHK K03$<t>HUHeHTH Aeirojiajjw. Kchhhth Matpysa 

“Kanus jkhcm - cyiOK qerapacMjiarH xoOTcajiap. Xy-n-nam Ba xyiuiaMacjimc. 

Mchchk. CyioiqiHK chpthhhht arpHJiaHMiimarw Gochm (JIanac (JjopMyjiacn). 

Kanwjinp xoOTcajiap. TaGnaTjia, TexHHKajja Ba xaeT.ua Kamuuip xoAHcajiapHHHr 

pojm.” Masaynapra ohh 6yjni6, jjepaaa oHHacHHH cyB xxrnn xyrnianaH, jickhh 

chmo6 xynJiaMannH. Xyjuiam xootcbch mhkotp jKHxamaH xyjuiam Gypnara 

ckh qerapaBHH Gypnax Jie6 arajiyBHH Gypnax GajiHH TaBCHijiJiaHajxH. 

XyJUiaHyBHH cHpT 6HJI3H cyioKUHK cnprura yn<a3HJiraH ypHHManap opacHAar-H 

6ypnaK xyjuiam 6ypHarH ^eiiHjiajiH. Hothi jjeaopH MKHHjja 3ipHJiaHraH 

CyHJKOTKHHHT CHpTH MCHCHK JJCHHJiajIH. I^aTTHK JKHCMJiapHH X3M CyiOKJIHKKa 

GoiHpHJica, xyjuianaOT- Arap cyioOTHK hotuihh xyjinaca, yHHHr cnpTH 6othk 

mchchk, xyjmaHMaca KaBapHK mchchk maKJiHjia SyjiaOT- JJnaMerpH xyjia 

KHHHK Haiiqajiap KanHJixpJiap jjeHHJia^H. Kanmuip HaiiJiapra KynnJiraH 

cyiOKOTK caTXHHHHT kcht HaHJiapflam cyioKJiHK caTXHra HHcGaran 6ajraHji ckh 

nacr 6yjiHinH xoOTcacH Kamuiap xoOTcanap fleiniJiaOT. Ey MaB3ynap my 

Tap3HHani acocirn Ma3Myn sa MatHOHH epHTHinra MyJDKajuiaHraHOTP- Kchhh 

3Ca “KaTTHK JKHCMJiapHHHT Ty3HJTHHIH. KpHCTaJIJI IiaHJKapa Ba yJiapHHHT 

Typjiapn. IIoJiHKpHCTajuiap Ba MOHOKpHCTaimap. Awop4) xoicMJiap.” 

MaB3yjiapn epHnuia SornjiaHOT- JIt»hh KpHCTaiui nanxcapa xaKHfla, 

nanxcapaHKHT TyryHJiapH TyrpHcn.ua sa aTOMim KpncTanjiap, KOBancHT 

6orjiaHHni, hohjih KpHCTaiuiap xaKnna TatpH^nap GepunaOT. Merajuin 

KpHCTaiuiap, MOJieKyiwp KpHcrannap, MOHOKpHcramiap, noJiHKpHCTajuiap 

xaMjia aHH3aTpomM xoicMJiap xaKKHa, aMop(|) JKHCMJiap Gynmia TaipHiJ) Ba 

Tymynnanap epimiG GepwiaOT- Kchhhth MaB3yjiap “IIojiHMepjiap. 

KpHcrajuiap.ua nyxcoHJiap. JjHCJioKaiiHa. KpHCTan sa aMop4> xcHCMJiapHHHT 

apHiHH Ba KonnnH. CySjiHMamm. YnjiaHMa HyKra.” 6yjm6, ynap acocan 

nojiHMepjiap, MaKpoMOjieKyjixp ryniyHHajiapHH epHTHnmaH GonuianaOT- 

MojieKyjianapH y3yn 3aioKHp xochji KHJiyBHH xcyjia xyn aroMJiap Ba aroMJiap 

rypyxHuaH raniKwi ronran Mo/manap nojiHMepjiap AeinuiaOT* nojiHMepjiap
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3aH»npM MaKpoMOJieicyjia aTajiajW. ^lojniMep 3aHJKnpnapHH

KwjiyBHH jiacTjiaSKH Mojuja M0HoMep KpucrajuiHHHr vcw B
.  .. .. ; U1 Ba Xochji
oyjiwni Hcapaemma Knara ge/WnraH epmqiap, KouaKqanap “

MojwajiapHMHr 3appaJiapn MaKpo<*onHK HyKcomiap Aeinma^.
Maco(|)jiapAa aTOMnapHHHr TapTH6cH3 *oftjiaiunniH ry^aibm xochji 6yjiaOT<rZ 

HyxcoHJiap MHKpocKonwK wyi;C0Hjiap AenUJiaAw.

1. Atom srajmaMaii gy^ KoJiraH KpHcrajui nan^apa ryryHn BaKarajra 

jjeimna&H.

2. IlamKapa TyryHJiaPKaaH taniKapn JKofijiamwG KOJinm aroM ryrywiap 

opacwjxarw btom nyKcoHH Aeftwianw-

3. TTanxcapa ryryHHAam acocwfi aToM yprara 6omKa MojmaHHHr 3tomh 

ypHainn6 ojihidh Ty^aiuiH xochji Syjiajmran apauaiiiMa hykcohh jjeinuiajin. 

ATOMnap JKOHJiamran TCKncjnouiap-

KarniK xhcmhhht hchthjihihh nanDKacnna KarniK xojiaraaH ymaHAaii 

reMnepaTypajiH cyiOK xojiaira yrnni xcapaeuw apjini Aeinuiann. )Khcm apmi 

6oinjiaraH TeMneparypa apnui TeMnepaTypacw AeininajiH. 3prar 

TeMneparypacn.ua jkmcmhh 6yryHJiaii cyiOKmiKKa aiiJiaHTHpmii yryn captj 

GyJiraH wcchkjthk MWKflopn opwm wcchkjihth Aeifuna^n. 1 kt Kpncwui 

MO,miaHH 3pnin TeMneparypacwia Syrynjiaii cyiOKJiHKKa afijiaHTHpnni ynya 

3apyp SyjiajrnraH wccwkjihk MHKUopHra coh acuxaTjiaH tcht 6yjiMaran (])H3hk 

KarrainiK counnmipMa aprnn hccwkuhth Aeinuiajjw. Eai3H 3PnnuiraH 

aoiCMJiapHn apnm TeMnepaTypacnjiaH nacr reMnepaTyparana coBjnraHWMJi3jia 

xaM KpwcTajuiamnnHUHr GonuiaHMaerraHJiumHw KypaMH3. ByHjjaii 

cyioKnnKjiap yra coBUTnirraH cyiOKnnicjiap fleinuiaHH. Cy6rMMaijw« - 

MOAflanapHHHr KarniK xo-JiaraaH 6yr xonaira ynnnwra annulajin. Eepmiran 

Mojwa 6np BaKTHnnr y3H,aa yrra (j)a3a xonaTJiapmia MysosanaT^a Gyjia 

ojiajiHTan TeMnepaTypa ynjianMa nyicra ^efcuiajiH. Ey Masaynap acocan 

mynjiaw (f)H3HK ryinyHHanapHW CHHTflnpunira MynxcajuianraH. “^CwcMJiapmiHr 

HccwKJifiKAaH Kenraiinnm” MaB3ynapn ^khcmhhht hm3Hkhh Kenrannin 
KO3(J)4)niiiieHTH Ba (|)0pMyjiacwHH 6epnni bunan 6onuiaHanH. KaTTOK jkhcmhh 1 

K ra HCHTraHHMM3jia yHHHr ysynjinm hhc6hh yarapHnnira coh aaixaTjiaH tcht 

GyjiraH 4)H3hk KarrajiHK hh3Hkjih KeHraiinni KO3(|)4)imHeHTH jieHHJiaHH. 

^CHCMJiapHHHr HCCHKnnKAan KeHTaHHOi xojiHcacH TexHHKajja HnuianuiaAWTaH 

6ai>3H yiiHOB ac6o6jiapHHHHT unuiain npHHijnHHH TauncHji K^JiajiH. Ewp —
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6npHra KaBniapjia6 xyfiwjiraH hkkh xhji Meran 6nMeraji ruiacTHHKa ue6 

aTajiajin. KaTTHK jkhcmhh 1 K ra HCHTraHHMH3«a yhhht xajkmhhhht 

yarapnuiHra coh xcHxaTH^an tcht SyjiraH (|jh3hk KairajinK x.ax<M KeHraftHm 

KO33(t)HHHeHTH AeibuiajiH. Mana niyiuaH TatpHiJ) sa lymyHnajiap epHTmiajiH. 

Mncojuiap KejrnipHjiajXH.

.flKyH: lOKopHjiarH MaBayjiapHHHr T3xjihjih axajieMHK jinijeH Ba 

KOJiJiejKJiap.ua acocan 4>H3HKaHH ykhthjihiuh, yhhht x,ax<MH Ba Ma3MyHH 

TyrpHCH.ua TacaBBypra ara 6yjiHinra epjiaM 6epajiH. MaBaynap yKHTHJiraH.ua 

KOMntKJTep AacrypnapjiaH, aJieicrpoH jjapcJiHTH Ba BHpryaji jiaSoparopmi 

creHflHjiaH (|)OHAaJiaHHiiiHH tbbchk KHJiraHMH3. “MojieKyjiajiapHHHT Te3JiHKJiap 

6yi<HHa TaKCHMOTH, “MojieKyjiajiapHHHT TCJiHKJiap KOMnoneHTjiapn 6ynnHa 

TaKCHMOTH” MaB3yCHHH 6y epua yKHTHJIHIIIHHHHr KOntKJTep BapHaHTHHHHT 

KHpHTHJTHIHHflaH 3C0CHH M3KC3A IHyHJjaKH, yKyBHHJiapTa MaB3yHHHT 

Ma3MyHHHH uyKyp CHHTjiHpHni Ba KeurycH xaer.ua Ba Tajia6ajiHK jiaBpHjia 

MaB3yHH TyniyHHnira oconpoK 6yjiHniH ynyn, jtxuih MyraxaccHc 6yjiH6 

eTHuiHiiiH ynyHAHp, ajiSarra. Eh3 .uapcuHKUa yKysHHJiapra ykhtmokhh 6yjiraH 

TaKiHMHH TaHJianraH 20 Ta ojieicrpoH MaB3y Ba BnpTyaji jiaSopaTopwi ctchsh 

Gnjian TyiumpHS, jiaBJiaTHMH3HHHr KajipjiapHH Tanepuaui Ka6n lOKcaK 

opaycHHH aMajira oniHpHiiira y3 xwccaMH3HH KyniraH 6ynaMH3. Ey Bocwrajiap 

epjiaMHaa, MyjiLTHMejiHa ahckh BOCHTacHjia 4>h3HK xcapaemiap jKOHJianajiH, 

jiaOopaTopHx 6yjiraH Tajia6jiapHHH oKwiona aMajira oniHpHinjiHp.

Eh3 TaBCHH aiaeiraH .uacrypHH komtoickc Ba aJieicrpoH jjapcjiHK xaMjia 

BHpiyaji jia6opaTopHM ctchah antaHaBHH jiapc UHKjiHjia HoaHtaHaBHH ^apcjiap 

MajKMyacHjja “Atom Ba mipo (|)H3HKacH” MaB3yjiapH sa “MoJieKyjwp 4)H3HKa” 

6yjiHMH MaB3yjiapHHH y3 HHHra KaMpa6 ojiran 6yjiH6, Ha^axaT Mo/wa 

xaKimarH, Osjikh MHKpooO’beKT Ba MHKpoaappa xaKHnarH TacaBBypjiapHH 

oinHpHnira y3 xnccacHHH KyniajjH [18-22,27-29,37,42,55,9294], “MoJieKyjmp 

4)H3HKa” GyjiHMHuan TanjiaO OJiHHran MaBaynap aca y3 naB6aTH.ua kchhhth 

6yjiHM MaTepnajiHHH Tymynninra epjiaM 6epajiH. FpaiJjHKjjapHH hh3Hjthuih, 

TaKCHMOT (JiyHKIJHJIJiapHHHHr KeJITHpHb HHKapHJIHUIH TaKJIHM JKapaeHHHH XXIHH 

TaniKHji aTHJinniHra y3 xnccacHHH KymajiH. TaacpnGa, aiJj^eKTJiapH, 

OKcnepeMeHTaJDiapH homohhih KHJiHHajiH, caBO-)KaBo6jiap TaniKHJi anuiajiH. 

AHtanaBHii jia6oparopHJi mapoHTHjja naMOHHni kwjthhhiiih MyMKHH 6yjiraH 

ra>KpH6ajiap, a^eicrjiap Kypcarnjia^H. AHbanaBHH ycjiy6jiapHH HJKOAKopona 
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paBHiima HoaH-banaBun yra (jjaon (HHTepaKTHB) ycuyfijiap finnan HH^opMaunon 

TexHononwiiap MyxHTHjja naMfiapnac paBHiima yrwiaAH. Ey 3ca 

AaBJiaTHMH3HHHr “axfiopOTJiaUITHpHIII Ba TaKHMHHH TeXHOJIOnuuiaiUTHpHin” 

6yHHHa HyHajiHinHHH aMajira ouinpHinHHHr finpAan 6np Hopacmmp 

lOxopnAarn jtapcjiHKHH, MaxTafinapAa, aKaueMHK unennapAa Ba xonnexoiapAa 

(|)H3HKa KypcH Ma3MyHHHHHT, TapKHfiHHKHT TaXJIHJIHfla yXHTHUIAa KOMlTbKJTep 

BocHTacHHH Kyjuiauira MyxTOJKJiapHHH aHHKnaraH 3/ihk [57-63,67]. Ymfiy 

TawiHMHHHr fiocxn^HAarn axcpaTHJiran MaB3yjiapra xaM aHHMaimon 

KOMnbioTep aacTypiiap KOMiuieKCHHH Tyanm Ba Kyjuiam MaxcaAra Mysoc^nx 

[71-75,77,85,86,88].

2.4.§ “YMYMHH <DH3HKA” KYPCHHHHT ySJIAUITHPHJIHIIJH 
KHHHH MAB3YJIAPHH TAXJIHJIH BA YKHTHHI YCJIYBHETH

(“ATOM BA 5I4PO (DH3HKACH” EYJIHMH MHCOJIH^A)
4)aHHHHHr MaayMHHHH 0h3hk3hh yKHTHinjiaH acocHH MaxcaA fiyjiaxcaK 

MyraxacHCJiapra ^H3nxa Ba TCDKpnfia, a^exrnapHHH naMOHnm xhjihiij finnan 

naMfiapnac Sofjihk paBHuijia yKyBHH Ba TajiafianapHHHT 4)H3hk TacaBBypHHH b< 

Mojwa TysyjiHiiiH, btom xaKKaarn TacaBBypjiapHH TajjpHXHH Tapaai 

niaKJuiaHTHpHnmaH nfiopaT [81-89,92-94], Xo3Hpn< saxT^a (|)H3HKawi, ywn<r 

TaxcpHfiajiapHHH, 3KcnepeMeHTJiapHHH, MOjiejiJiapHHH Ha^axar HH^opMauHOH 

TeXHOJIOITDIJiap MyXHTHfla, fiaJIKH HH([)OpMaKHOH KOMHblOTep TeXHOJlOrHJUiap 

MyxHTHfla (|)H3HKa Ma3MyHHHH HaMOHHnuiH KOMHbioTep flacTypnapH OpKaJiH 

TypiIH 3(|)4)eKTJiapHHH, MOAeJDiapHH yKHTHUJ, 3JICKTpOH flapCJIHTH acocmia 

MyjibTHMejjHajiH ykhthih aa awajiHH jjacTypHM BOCHTanapnH Kyjmafi, 4>H3HKa 

Ma3MyHHHH ana xaM MyxaMMan 6ohhth6, ypraHnnwaH nfiopaT [78,80,88,90- 

91]. Ammo xoanpra nairr^a, MaBJxyzi fiyjiraH KOMnbrorep jiacrypnapH yxyB 

>KapaeHHra xyjmaHHjiHniH cycr aManra omnpHJiMOKZia. Tanep KOMnbioTep 

AacrypjiapH finp TOMOHaan aMannn ^acrypHH BocnrajiapaH TyannmaH xojihc 

XHJica^a, yxyBHH Ba yxHryBHHJiap^aH, MyanjiHM Ba TanafianapAan 

HH^OpMaiXHOH TeXHOJIOTHXJiapHH, XOJiaBepCa, KOMHblOTep JiaCTypJiapHHH 
xyJuianiHH 6hjihiiihh sa 6yHH cTanjiapT CH^aiHUa xopun xhjihiiihhh Tanafi 

XHJiaAH. Eh3 TaBCHM XHJIMOXHH fiyjiraH “YMyMHH 4)H3HKa” fiyJIHMHMAaH TaHJiafi 

ojiHHraH 20 Ta Massy fiywnna TaftepnaHraH aneicrpoH AapcJinni X03Hpni 

Tajiafinapra xcasofi fiepajjH, ynjia Java nporpaMManaiiiTHpmn THJiH.ua Ty3HJiraH
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HoairbaHaBnii ycirybaa Aapc yKHTHin AacrypHTa 20 Ta jjacrypKH HaMOHHuuiH 

xcapaeHJiapmi KypcaryBHH, oboijih, xapaxaTAH JiaBX,ajiapHH y3 HHHra ojiyBHH 

AacrypuM Tai»MHHOT KpainjiraH Ba yHH HaMynaBHH jjapcjiHK CHtJjaniAa TaBCHs 

KHuaMH3. Yni6y uapcjiHK xrona TauiRMH kohuciiiihach acocKua e3HJiraH 

6yjin6, (j)H3MKa (JiaHHHH xo3HprH phbojkh Ba HCTHKOonnapHHH y3H.ua axe 

3TTHpauH [64,68,69,74,75,8189]. JJapcjiHK ypTa TatnnM MaKTaOnapn, axaACMHK 

UHijeH aa Kojuiexoiap \aMAa yHHBepcHrer 6aKanaBpHaiM Ba MaTHCTparypa 

uacrypjiapH SnuaH y3BHH 6ofjihk 6yjm6, y epjia ouran OHJiHMJiapHHH jniana 

KeHraHTHpHiu Ba pjiBOXJiaHTHpHiiiHH y3Hra MaKcaA khjih6 OJITaH [57-88]. Eh3 

“YMyMHH (J)H3HKa” KypCHHHHT “ATOM Ba flflpO (])H3HKaCH” 6yJIHMHflarH KHHHH 

Ka6yn HHJiHHyBHH, yKHTHjiHinn ckh Ka6yji khjihhhiuh khhhh 6yuraH 

MaB3ynapHH ranjiaG ojiahk Ba yjiapHHnr aiipHMJiapHHH MaKTa6.ua, aKaueMHK 

UHiteHJiapua, 6aKajiaBpHjrr sa MarncrpaTypaua yKHTHUHniHHH TaxiiHJi khuhahk, 

TypjiH ycJiyOnap, khhhhjihk JxapajKacHHH aHHKJiajiHK, (JjapKnapHHH Kypcan<6 

6epUHK. T3UKHKOTHMH3 Ta^aKKypHHH pHBOJKJiaHTHpyBHH MypaKKabJIHK 

uapa»acHHH MaKTa6uan MarHCTpaTyparana cojihuithphhi acocn.ua Kanuan 

ycuy6 Ba BocHTauapuan, axGopoT TexHOJiomajiapKUaH 4)OHjxanaHH6 6opHnnni 

y3HHHraouraH [114-118, 117-126].

Ka6yn khjihhhuih khhhh MaB3ynap ue6 KynKUara MassyjiapHH Taiuia6 

ojihh ah:

I. Tomcoh MOueuH.

2. Pe3ep$)opA TZDKpnGacH.

3. Atomhhht Kupo moacjth.

4. Atomhhht nuanerap moacjih.

5. Atomhhht tomhh moacjih (kupohhht Ty3HJiHUi).

6. Bop nocryjiaTauap sa HaaapHJicH. Atomhhht Bop 6yHHna KUpo 

moacjih.

7. MojieKyuaHHHT xapaxaTH. 3uacTHK sa H03nacTHK TyKHaniyBAap.

8. MoAAaHHHT Ty3HjiHniH xaKHAa yMyMHH TatcypoT. ATOMJiap.

9. HoHuaniHin. Bop paARycn. XapaxaT mhkaoph momchth. 3juthiithk 

opGnrajjap Ba \apaxaT mhkaoph momchth. ATOMAa 3jicktpohhht MarHHT 

MOMCHTH, MarHHT KBaHT COHH, CITHH Ba 3JlCKTpOHHHHT XycyCHH M3THHT 

MOMCHTH.

10. 3ji3cthk Ba HOSJiacnnc TyKHamyajiap.
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11. <I>paHK aa Tepii TaacpnGacH.

12. LLlTapK 3(|)(|)eKTH.

13. 3eeMaH 3(|)4)eKH.

14. 3eMMaHHHHr HopMan Ba aHOMaji 3(|)4)eKTH.

15. ““’^“’^“HypjiaHnuj.

16. PeHTreH HypnaHwniw.

17. KOMIITOH StfjcjjeKTH.

18. MeiajDiapHWHr sneKTpoHnapnaH y3yjiw6 hhkhuih. OoToa^eKT.

19. Pombh 3(J)(|)eKT (KOM6HHaiiHOH TapKajinni).

20. MypaKKa6 aioMJiapHWHr ryamiHin.

21. 3wHurreifH sa Xaaa Ta>KpH6acH.

22. Jie Bpoiun, TyjiKUHn.

23. Komotoh s^ckth.

24. PeHTreH HypjiaHnm.

25. MoneKyjiajiapHHHT Ty3nnmun Ba cnexrpjiapH.

26. MoneKyjiajiapHHHr reajiHKJiap GynnHa raKCHMOTH (MaxcBejui 

TaKCHMOTH).

27. MojieKyjianapHHHr reanHiaiap KOMnoneHTJiapH 6yHHna TaKCHMOTH.

28. SneMeHTap aappanap.

29. Tynejn, s^^ckth. IIIpeAHHrep TeHrnaMacH.

30. PajiHoaKTHB eMHpHJiHm.

31. PajiHO peaKUHJUiapH.

MawiyMKH, KJKopHAa TaHJiaHraH MaBayjiapHHHr 1,2,3,4,5,6,7,8,9 Ba 

GouiKa Masayjiap MypaKKa6 Kypc.ua xaM yrnnaAH. JIckhh ynapHHHT yKHTHin 

ycnyGn, MypaKKa6jiHK napaxcacH aKaneMHK jihuch sa KOJinexoiap ynyH anna 

chthji 6yjica, MarncrpaTypaUH yKHTHJinniH GaKajiaspHarna yKHTHJimiiHnaH 

anna MypaKKaG. >It»hh MypaKKa6jiHKHHHr Gockkhmb - Gockhh ycn6 6opHniH, 

GaKajiaspHarnaH xaM MaTHcrparypana Tana6ajiapHHHT MypaKKaO nwc^eHUHaji 

TeHTJiaManapHH, HHTerpaJuiapHH xwcoGjianiHH SujiHinnapHra TajnrraH xojma 

aMajira oiiihphjihiiih MaKcajira Myso^HK. BaKajiaspHarnarH ym6y ycrKypMa 

MarHcrparypaAa $H3HKa KypcHHH yKHiwiinHw Beicrop Ba Tenaop 

ajireGpacHHHHr KyJUiaHHJiHinH, iokoph T3pth6jih AH^^epeHiiHan 

TeHTJiaManapHH e^HJinniH, sxthmojuihk ryniyHHanapH, KOHnanapn 

HinnaTHnraHnHTH opKanH aHHKnaHajjH [160,161,163]. By aca yaynyxcna
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TaKiiHMHM aManra ouihphjihiiihhh yaniHacH, cnupancHMOH GnjniMJiap KeiMa - 

KeTJiHra acocH.na oji smith TyjiHK MaH3apacHHH xochii khjihui MyMKHH. I Hyun 

aHTHin xepaKKH, xap 6np 6ocKHn.ua MaKTa6.ua, aKaueMHK jiHueH.ua, GaKajiaspnaT 

6kh Maracrparypana 6np xhji M3B3yjiapHHHT 6hjihm 6epHin jjapaxcacn, 

MypaKKa6uHTH Typjnma, Ma3Myn xcuxarnaH 6np xhji, ouhhhth acoc, 

(JjyuuaMeHT Ba ycTKypMacnnaH MypaKKa6jiHra 6hji3h xap 6np Massy ysHHHHT 

MaKcajjH, 6hjimh 6epnui, 6HJiHMJiapHH HasopaT khjihui MesoHJiapn 

(KpHTepHHjiapn) Ghjibh axcpajrnG rypajjn. Mesonuap sea TauiHM GocKwunra, 

cnenjH^HKacHTa, Hujuira Kapa6 aHHKJiauaHH. Coaruap xaxcMHna xaM erapunna 

$apK MaBxcyn. Massyuap MaKra6.ua aKaueMHK jiHueiijiap Ba KOJijie>KJiap,ua, 

6axajiaBpHaT sa Kojuiexcnapna, 6aKajiaBpHar sa MaracTparypajia rauiHM 

cTauuaprHra KHpHnuiraH 6yjiHnuiapH jioshm. Xap 6np 6ocKHHra TenmuiH 

MaB3y, xox MaKra6, xox JnmeH.ua yTHJiaunran 6yucHH, yHHHr yKHTHJinui 

craHjiapTHra ara 6yJimiiH KepaK 6yjiraH. TawiHM xcapaeHHua CTanuapira 

spHimun aca yra (JjaoiuianiraH ycjiy6iiapHH sa ax6opor TexHOJioramiapH 

MyxHTH.ua yKHTHiu opKann spnuiHui MyMKHH. FlenarornK TexHOJiorHH ynyn 

crauuapTHHHT ratMHHJiaHHUiH 3apyp, ynra Kannan apHiiiHUi aca aMaiiHH Ba 

Mai»py3a coarjiapHHH y3BHH ojih6 6opHJiHniHra, rypjin ycjiy6jiapnaH 

4)0HuanaHHiiira, yKHryBHH ycuy6napH Ba 6hjihm Maxopamra 6ofjihk. Bynaxcax 

MyraxaccHCJiapHH (J)H3HKa (JiaHHHH mxujh ypraHHUiH jia6oparopHn HnuiapHHHHT 

cH^aTHra xcyua 6ofjihk. Oh3hkb KypCHHHHT “Atom Ba xupo 4)H3HKacn” 

6yjiHMnnaH MaB3yuap neuarorHK TexHOJionuuiapHH upaTHiu sa Kyjuiam 

MaKcajmua TaHJia6 ojikhthh [87,97,104,106,108,114]. Taran mynn KyniHMua 

airnini KepaKKH, 6aK3H MaB3ynap MaKra6ua, kchhh aKUCMHK jiHueii sa 

KOJinexqia, 6aKajiaBpnar Ba Maracrparypana xaM yKHTHJiann, xap 6np 

nenaroraK tcxhojiothji CH^araua TaT»MHHJiaHraH. OH3HKa yKHTHmua neuarorHK 

rexHOJionuiHH GyHuafi peaiuiainTHpujiniiiH yHHHr GyjiHMJiapmiaH lOKOpHjiarH 

20 ra KaGyji khjihhhidh khhhh Gyuran MaB3yuapHH tshjisG ojimnra 33mhh 

6yjuiH.

T3HJI3IU MC3OHJI3pH KyWHAaTHH3:

1) 3HTcrpeM TapKHGHuani btom bs 3JieMeHT3p 33ppan3p ypraeHAain 

yaapo raicHp Ba GoFJiaHHnuiapHH, Ky3 Ghjish Kypn6 GyjiMaitnHraH xoiuica, 

3(|)(])eKTJiapHH ypraryBHH MaaayjiapHH (3eeMan s^^ckth, UTrapK 3(J)(|)eKTH, 

PeaaeptJjopn raxpuGacn, 3HHUiTenH sa J^e Xaa3 raxcpnGacH, 
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MojiexyjiajiapHHHr Tcsjinicnap 6yiiwqa MaKCBCJUi raKCHMOTH, FeH3eH6epr 

HoaHUKJiWK MyHocaSara b.x.3.);

2) MypaKKa6 KejiTHpnO HHKapHJiHiiiJiapH, Aw4)(l,ePeHI1HaJI Ba HHTeHrPajI 

Kejrrwpn6 HHKapmujiapHH rajiaG KHJiyBHH, TaKCHMOTJiapHH ypraTyBHH 

MaB3yjiap (IIIpejiHHrep TeHTJiaMacH, MaKCBejuiHHHr MOJieKyjianapHHHHT 

TC3HHK SyiiMHa thkchmoth; MOJieKyjiajiapHHHr tc3Jihk KOMnoHeHranapn 

6yiiHHa thkchmoth b.x.3.);

3) khmmhtjih ac6o6 ycKyHajrapHH (ycraHOBKaJiapHH) KypwjiMajiapHH 

TajiaS KHJiyBHH s^eKTJiapHH yprana MaB3yjiap (dJpaHK-fepu TaxpnGacH, 

3eeMaH Ba IllTapK sc^eKTjiapH, 3eeMaHHHHr anoMajr s^ckth);

4) peaji  yTKa3HUIHHHr hjioxh 6yuMaraH Taxpn6ajiap, 

KyaaTHJiHiHH MyMKHH SyjiMaraH xouHcajiap, Moaejuiap (3tomhhht xapo sa 

miHHeTap MojiejuiapH, 3JieM3eHT3p 3appauapHHHr jhapo anjiaHHiiiH sa 

3atoKHpjiH peaKUHjuiap, sjicktpohhhht op6nraji ciikhh a.x.3.).

mapoHT.ua

XaKHKaTaH xaM toKopn^arn M3B3yji3pu3H xhco6ji3H3jxh, aTOM xaKUflara 

sa MHKpojiyHe TyqjHCHuara peaji TacaBBypHH uiaKiuiaHTHpyBMH M3B3yji3pjiHp. 

JIeKHH 6np KaparaHjia TajiaSa Ba yKHryBHHJiap SyjiapHHHr HHMacn khhh 

AennniH MyMKHH? MaB3yjiapHH yKHTHjimujia sa yajianrrHpHJiHuiHAa pea 

KHHHHHHJiHKJiap pyn 6epajiH. MacajiaH, 6np 6omnaH thxjihji KHJiaMH 

Ain>aHaBHH jiabopaTopnn niapoHTH^a yMyMaH Peaep^op/i Ta>KpH6acHH! 

yrKa3Hinra rnapoHT iiyK, yMyMaH yTKaaHJiMaiuiH. nKKrnnmiaH, yHHHr 

6a»apraH hhihhmhf HMHrauHXCHHH KOMHbiOTepAa HaMonnui khjihiu 

HMKOHHJTTH MaBJKyA 3M3C [87,89,97,106,114]. yqHHHHflaH, CTHTHCTHK 

4>opMyjiacHHH KejiTHpHd HHKapHin ynyn MypaKKaG MaTeManiK annaparjiaH Ba 

(JjopMyjiajiapjiaH (JiOHjiajiaHHin Tyrpn KejiajH. “PacMJiap.ua xaM Kypmn MyMKHH, 

KHToOjjaH xaM yxn6 TyinyHaBepwmajiw” jieranjiapra aca, “103 MapTa 

ammramiaH Kypa, 6np MapTa HaMOHHiiuiH Kypajm” ue6 xaBo6 KHJiaMH3. 

XaMjja HaMOHHmnH Ba GnpHnnaaH SKpamia axSoporjiapHH xypHin opKajiH 

Ma3MyHHH ypraHHin, yHH acjja KOJiHiiinra sa (|)H3HK moxhbthhh TyinyHHmHMHT 

70% hh aMajira oninpap axan. Matpyaa KypHHnuijiarH jiapcJiap 20 % hh 

xoTHpajja KOJmHpHnira Ba 55 % hh jiaGoparopmi nuuiapH Ba npaKTmcyM 

xoTHpaaa KOJmHpHnira Myuccap 6yjiap skhh. Taran 6h3 t3kjih4) KHJiraH 

)KapaeHHHHr ycrynjinra mynuaKH, 6h3 aBBaji HninapHMH3HH HH^opMaunoH 

TexHOjiorajuiap opKajiH 6ohhth6, 4>H3HKaHn yjiap MyxHTHjia yKHTHniHH TawiHiJ) 
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KHJiaMm. TafiepnanraH 4>H3hk xcapaeHJiapHUHT HMMwraiw Ba MOAenJiapHHH 

KaMjja jiapcjiapHHHr y3HHH sjieKTpow AapcjiHKJiap, jiaSopoTopnjuiapwHH sea 

Bupryan jiaSopaTopwji creivuiapw maKJiHjja yKHTHJiwnmra spwniAHK. Yunnan 

TamKapH TanepjiaHraH BHpryan Jia6oparopim ctcha Ba 3JieKTpon AapciiHK 

opKajiH (J)H3HKa yKHTWjiHmuHH 6ofiwTHUira xapaxar khjiahk. TawepjiaiiraH 

AapcjmK Ba JiaGopaTopjwiapHH nirrepHeT opxajiH ckh jioKau TapMOKAa rypw6, 

wnuiain MaKca^ra MyBo^HK, jtapciiHK opKann Ha^axaT sneKTpoH yKwruuira, 

WHtJjopMaunoH TexHOJionuuiap MyxirniAa yKHTwinra, 6anKn AwcraiiwoH 

TatJiHMra xaM spwmnin Ba acocHii HoaubaHaBHii (|)H3HK AapcuHKJiapHH Tamraui 

Khjihiu xaMjia yra (Jjaoji ycjiy6nap Myxunma yKHTHinnw TaniKHJi KHunuira 

Myxccap SyjijiHK. Xo3wp.ua sa Pecny6jiHKaAa (|)W3nKara oha my Ma3MyHAarn 

KHJiHHraH wnuiap aespjiw wyx, 6yjicajja cawoKJiH. MypaKKa6 xan KWJiyBHH 

KypnjiMajiapHn Taua6 KWjiyBHM 3eeMawwwHr wopMaji Ba awoMan s^eKTJiapw 

xaM KOMiibioTep 3KpaHWAa KypcaTWjnnnw xynaii [87,88,114]. YwAaH Tanixapw 

MypaKKa6 cwcreMaiiapHn, KeJiTwpw6 HwxapnuiJiapwHn sa (JjopMyjiajiapwHR y3 

MHwra ojiyBHH 6y MaB3yjiapwHw KOMntioTep opxajiw yKwrani, sneicrpoH 

Aapcnwrn opKa™ 6epwm awna Ky-naiiJiwKnap xpaTajin:

- 6wpHHHHAaH, Baxrw TewajiaAw;

- WKKHHHAaH, yKKTyBHM wiiiM ocoHJianiaAw;

- yHHHHHAaH, yKHTyB^w MypaKKab Ba BaKj TajiaS KWJiyBWH ^cpMyBanapnw 

KejrrwpwS HWKapwjiMinwAaH xojiwc 6yjiajiH;

- TypTHHHHAaH, KWMMaTJin ycKynajiapHH cotw6 onnnmaH Ha^axar ojihh 

yKyB icpTjiapn, 6ajixn pecny6nwxa MHKecwAarw 6y MyaMMO xaji KWJiHHnniwra 

XHeca KymnjiaAw;

- SejunHHHAaH, s^eKTJiapww AHHaMHK xapaxaTH KOMirtioTep 3KpaHH£a 

HaMoeH 6yuaAH.

IIlTapK 3(J)4)eKTHHH xaM aMara oinwpwni ynyn sjiemp MaiiAOHHH xochji 

KHJiyBHH KypHJiMajiap, jiaMnowxa sa 6omKa ac6o6jiap 3apyp. Atom hhswfhhh 

xochji khjihiu KepaK. Ey xcapaen Maxeye ac6o6 Ba ycxynajiap opKanw aManra 

omwpHJiajiH. KoMiiLioTep HMHraijHMcn opKajiH sea na^aKar 6y ac6o6jiapHH 

HmjiaTHnwaH BO3 KeHHJiajjH, 6at3H KOMm»ioTepjia s^x^eKTHHHT “jkohjih” 

HMHTamwcH aManra oiunpujiaAH.

3HHiurewH Ba Jie Xaa3, IHTepH-FepJiax TaJKpw6ajiapHHH yTKa3Hin ywyn 

XaM KaTop $H3HK ac6o6 Ba ycxywajiap 3apyp: 6wpHHHHHaH UlrepH Ba Tepjiax 
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Ta3Kpn6acHHw yrxa3Hni ynyH 6up jkhhcjih GyjiMaraH MarHHT MaHAOHHHH xoch 

khjihui ynyii ac6o6uap 3apyp; HKKHHHHAau, boaopoa aTOMJiapHHHHr AacracHHH 

xaji KwjiysHH ac6o6 sa KypujiManap, HKKHHHHAan 6yryH KaiiA STysw caHarnn, 

MaH3apa, TamH miacTHHKa 3apyp. Ey TaacpnGaHH ocoHTHHa KOMnE>K)TepAa 

HaMOHHiu KHJiHHajiH. Ht>hh Bouopofl aTOMHHHHr AacracHHH HKKHTa AacTara 

axparaHJiHTHHH Kypcannu sa inyHHHr 6njiaH 6npra 3tomhhht MarHHT 

MOMCHTH 3JICKTPOHHHHT XycyCHH MarHHT MOMCHTH 6hJI3H aHHKJiaHHIUHHH Ba 

“boaopoa aTOMHHHr AacracHHH HKKura ajKpajinniHHH caGaGn, yHHHr xycycHii 

MarHHT MOMCHTH MaBJKyAJIHTH 6hJI3H TyniyHTHpHJI3AH” Ka6H C3yBJiap 4)H3HK 

moxhjtthh hxiiih TyuiyHTHpHiura epAaM GepajjH. Hkkhhhh TaxcpnSa yuyn xaM 

y3 HasGaTHAa 4jh3hk acGoGuap: rajiraK, renepaTop, ocmb iok Ba TeMHp 

CTepjKCHB 3apyp. CTepjKCHHHHT aHJI3HHUIHHH aHbaHaBHH yCJtyGAa OF33KH 

TyuiyHTHpHJiaAH. JIckhh 6y ixapaeHHH KOMnbioTepAa aManra oiuhphahiuh 

TajKpnGaHH HaMOHHiiuiH KypcaTH6, SKpaHAarH esyBAap opKajiH xaKHKaTAaH Eop 

M3rHeT0HHHHHr M3B5KyAAHTHHH Hc6oTJI3HHUIHHH TymyHTHpHJiaAH. HjIMHT 

AaJIHJT KCJITHpHA3AH. <t>eppOM3rHHTH3MHH 3JICKTpOHJI3pHHHr Op6HT3Jl Xap3K3Tl 

3B33Hra 3MaCJIHTHHH, 63JIKH 3JICKTpOHJI3pHHHr XycyCHH MarHHT MOMCHTH 

GopJiHTH Gnjian TyniyHTHpHni MyMKHH 6yuaAH.

KeHHHrH ajKparHJiraH Meson Gyinna mhcoji khjihht3H MaB3ynapAaH 

MaKCBejuiHHHT MOJieKyuajiap TcajimuiapH 6yHHHa T3kchmoth Ba 

MOueKyjianapHHHr Te3JiHKjiap KOMnoneHTJiapH Gynuna t3Kchmoth MaB3yuap 

xaM “MojieKyjuip 4>H3HKa” Kypcnra oha GyiicaAa, MOAAa Ty3HJiHiiiH Ba aroM 

xaKHAara, MOJiekyna xaKHAani TacaBBypnapnu GoHHTHinra MysacJi^aK 6ynaAH. 

OH3HK3HHHT GoiiiKa coxauapHHH kchhhth 6ockhh GaxajiaBpHaT, 

MarncrparypaAa yKHTRnaAHTan Massyuap Ba “CraTHCTHK $)H3HKa” 

GyJiHMJiapRAarH MaKCBejui-EojibijMaH, OepMH-JjHpaK TaKCHMornapHHH 

ypraHHnira noHACBop GyuaAH Aecax GynaAH. 5h>HH yuiyKCH3 TauiHMHH 

uparHin yqyn GomaHyBHH “KynpHK” Ba3H(|)acHHH y^^AH. FaiheHGepr 

HoaHHKJiHK ypraHHin yqyn xaM 3appaHH toithjihiu sxthmojuihthhh Ba yHHHr 

3XTHM0AAaHraH TC3JIHTH sa H3JiaHHUi HHTepBauH TymyHHajiap Ba 4>OpMyJiaJiap, 

pacMJiap GepHJiHniH, aHTHimniH Ba hh3Hjihuih Kepax b.x.3. 6y HapcajiapHH xaM 

ococHTHHa KOMnbioTep BocHTacHAa aMaura oninpHin MyMKHH, Gy AeraHH 

HTML PRO Front Page 2002, Macromedia Flash HH^opMaijHOH 

TcxHOJionuuiapHAa TanepnaHTaH H3mohhihjth 3JiexrpoH AapcnHra opxauH 
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awajira oniupmn MyMKHH. MoJieKyjianapHHHT TC3JiHKJiapw 6yHHHa aa 

TesjiHKJiap KOMnoHeranapH Gyinma raKCHMOTH Maaaynapn xaM HoantaHaaHH 

niapoHT.ua yKWTHjiraHjja MypaKKa6 kcjithphG HHKapHinjiapHH, 

jw4)(|)epeHnHajuiani aa HHrerpajuianiHH, axTHMon TymyHHajiapHHH Kyjuiam 

Ka6H xcapaeHjiapHH aMajira oninpHna^H. FpatjwKnap HH3HJiajin. Ey aca anna 

aaxT aa HpojjaHH TauaS KHJiajjH. IIIyHHHr 6njiaH 6npra Te3JiHKJiap 

oniHpHJiraHna thkchmot rpa4)Hm K>KOpH TeMneparypanap tomoh chjdkhuihhh 

oraaKH aimuiajH. BaxonanncH, 6y JKapaeHJiapHH KOMnbKyrepjia aMajira 

oninpHUi KynaH.aBBajma 6y xcapaeHJiapHH Pascal AacTypJiamrHpHni THjnma 

aMajira onmpHJiraH Gyjica, KeHHHHanHK ynn HH^opMaijHOH TexHOJionuuiapHH 

ratjiHMra MocjianrrnpHin opKaJiH ajieicrpoH AapcjiHTHHHHT 6np MaaaycH 

KypHHIima KHpHTHJIAH. SjICKTpOH AapCJIHTHJia UIpejIHHrep TeHTJiaMaCHHH xaM 

6epHJiHniH KBaHT MexaHHKacnra KHpmn cn^auma h>ko6hh Tycra ara, yHHHr 

KeJITHpHS HHKapHJIHIIIH Ba B3KTHH TOKaill JJCTaH MyaMMOHH xajl KHJIHUI 

Maxca^Hjja Maaaynn KMrn>K)Tep,na yKHTHjiHinn Kyjiaft. OpaHK — Tepu 

TaacpnGacHra xaM 6np xarop ac6o6 Ba ycKynajiap aapyp. YHAan TauiKapH, 

ipa^HKJiap hh3hhi aapyp. Ey Maaaynn xaM ajiexipoH jiapcjniK ya HHHra KaMpa6 

ojih6, ynn yKHTHniHH yanra MaKcajj khjih6 xynran. PpatjjHKjiap jjHHaMHK 

HaMoibnn KHJiHHajjH. ^i»hh, ajieicrpoH jjapcjiHrn opKann yKHTHJiraH Maaayjiapra 

BHpryaji JiaGoparopHJi ctchah opKajm ajieicrpoH jiaGoparopmi hluh 

6axcapHJiHinH Taacnx arnjia^H. Ey aca xyinuiraH MaKcajira MyBO(|)HKnnp. 

3jieMCHrap aappajiap ztynecHHH xaM xya 6njiaH Kypn6 6yjiMannH, anrcrpeM 

TapKHdHnarn aTOM aa ajieMenrap aappajiap ypracnjiarH TatcHpjiapHH, yaapo 

KynjiapHH, KOJiasepca iwpo peaKiiHJUiapH GyjiMHni: 3an>KHpjiH aa repMOHjipo 

peaKijHSJiapHHH xaM KOMnbKyrepjia HaMonnnuiH Kypcanini hmkohh TyFHJiajm. 

Ey aca KyHHJiraH jiaBJiaT CTaHAaprajjarH MaBayjiapHHHr $n3HK moxhjithhh 

qyKyp TymyHHm Ka6n MeaoHra apHiiininra ep/jaM 6epajjn. SjieKTpoHHHT 

MarHHT Ba opEnran MarHHT MOMeHTJiapHHH, cnHHJiapHHH xaM Kypn6 

GyjiMannH, yni6y SyjiMafi^H. JIckhh yjiapnn KOMirtioTep opKann HaMoihiniJiH 

KypcarnS, Ta»pH6anap opKajm MaBxymiHrHHH Hc6oTJiainra apHnrnm MyMKHH. 

Ey ya HaaSarHna 4)H3HK TyinyHnajiap xaxnaa Tajia6a Ba TajiaSa Ba 

yKyBHHJiapHHHr racaaaypjiapHHH Tyrpn maKiuiaHHuinra ya XHecacHHH KymaflH.

MauiyMKH 6ai>3H ajKpaTHJiraH ea TaHTJianran MaB3yjiap MaKraSfla, 

KOJuiexQxa ckh aKaueMHK JiHixeiuia yKHTHJiajiH aa KJKopn SocKunjiapjia raFHH 
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KaMTapnnajiw, 6at3HJiapn GaKajiaspHaT/ia MarwcrpaTypajia yKHTHJiaAH, jickhh 

yjiapHH yKHTWJiMui ycnyOjiapn Typjinqa. Oh3Hkbhh yKHTHin KOHnennHXCHHHHT 
ax6opoT TexHOJiorHJijiapnjiaH (jjonjiajiaHwui Gan/iHHH aMajira oniHpwinra 6a3 

TOMOHnaH KHJiHHraH Ba 6a>KapnjiraH hiu aMajiHH apninnm XHCoSjiaHajiH. 

/laBJiaT 6oinKapyBwuarM TatJiHM jKapaenwHH TexHOJinuuianiTHpHin sa 

KOMnbK)TepjiamTwpnin fosch “ahf-h ne^aroruK TexHOJiorHfl” (iTTIT) 

KOHuenimacHjia ya axcHHH Tonran. Hhfm nenarorHK tcxhojiohwhhht MaaMyHH 

KynH^anuiapjiaH w6opaT:

-TauiHM acapaeHHHH jkhjuhh JiOHHxaJianiTHpHin aapyp;

-yKHHTwniHH Hiiijia6 uh KHJiraH Jioiinxa acocHua aMajira oninpmn;

EaxcapnjiraH wuira mynra apnonnura xapaxaT KHJiHHraH. 

JIoHuxananiTHpHni-TabJiHMHHHF Ma3MyHHH khcmhhh nniJia6 HHioinmaH n6opaT 

6yjin6, Ta-bJiHMHHHr ywyMufi sa KOHKper MaKcajuiapu yKHTHJiraH.ua (jjanjiap 

MajKMyacuHH aHHKnam, xap 6wp (JjaHHHHT Ma3MyHH, coaiJiap xaxcMH Ba 

6ouiKajiapnn TaxMWH Kanaan. HIIT (rhfh neAarorwK tcxhojimthm) TawiMHHH 

aManra onmpHiu (npoueccyan) KHCMnaa yKHTyBHH hiuhhh ycny6 Ba 

maKJinapHHH HerapajiaMaiuH, 6npoK jiaBJiaT cTaimapTJiapH opxaJiH 

yKHTyBWHHHr TatjiHM xcapaenriHH TainxHC KHJiwnira Ba yMyMaH yKHTHin 

HcapaeHKHH GomKapum caMapajiopnuraHH oniupwiura KapanuiraH (JjaojnwrHHH 

xca^ajuianiTHpajiw. £nTHHHr MyxnM Sup xcwxaTH 3aMOHaBHW ax6opoT 

TexHOJior-wuiap kcht KyJUiaHHjnimHjiHp. Hhth nenarorHK tcxhojioiiwhh 

3aM0HaBHH ax6opor TexHOJionuuiapH MyxHTima “YMyMHii 4>H3HKa” KypcH 

MaB3yjiapHHH yKHTHin, nmepTeKCT, MyjibTHMe^Ha, KOMin»K)TepjiH 

TecTjianiTHpHin, cKanep tcxhojiofhsch, HHrepHernaH, ahcthrt yKHTHnmaH 

4>OH^ajiaHHin caMapajin HaTHXca 6epajjH. AiiHHKca, apanuiraH 20 Ta MaB3yuaH 

nOopaT 3ueKTpoH ^apcjinra acocn^a jjHcraHT yKHTHinHH aMajira omnpHin 

hjkoShh naTHxca SepajiH xaMjia uacrypHH TabMHHOT 3JieKTpoH napcnnrH SHJian, 

BHjieoannapaT epjjaMH^a TauiKHJi KHJiHHraH yKHTHin xcapaeHH yaOeKHcroH 

“Kajipjiap Taiiepiiain mhjuihh ^acrypH”HH xaeira t3ji6hk 3THni.ua xH3MaT 

KHJiyBHH 6np 6yryn axSopcrr mbkokh niaKJuiaHTHpHjmniHra xncca Kymajiw.
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2.S §. $3BEKHCTOIVIA <DW3HKA YKHTHUIHMHr TAXJIHJIM.
$H3Hk JKMCMjiap, MaH.noHJiap.Ha (ajiexrp Mannon, rpaBWTaunoH Mannon, 

MaTHHT Mannon), (Jjhshk xoAwcajiapHHHT 6ai»3H xoccajiapHHH xapaKrepJiOBqn 

KarrajiHKnap (Jjhshk KarrajiHKJiap HeHHJiann. Macanan, jkhcmhhht ompimni, 

TeMnepaiypacn, tcuihth, Tesjiannmn, hoi, KyasaT aa anepma, Macca (|)H3HK 

KaiTajiHKjiapHHp.

“Kyq xaKnna Tyuiynna”. “3Khcmhhht orHpjmrn”. “Macca xaKnna 

TymyHHa” xaGn Masaynap Gepnnranaa xyn Bexrop KarrannK Gynnum xaKnna, 

Kyn hhkh jkhcmhhht y3aP° Tatcnpn na-noKacnna Byxcynra Kejininn 

(HHnyKunoH, flncnepcwoH Ba opnenTauwon icynnap) Ban-nep-Baantc, 

HHepimaji, ennniKOKJiHK xynnapn xaKnna (Jjhkp joprnnnann

BaH-Hep-Baajitc Kyrniapn.

MojieKynanap opacnna xnara Kenannran TopTHniwu Ba wTapnm 

KynnapH, (f/ss4£ro/r) -4t(r0/r)6), Henrpaji MOJieKyjianapHH opacnna k>3 

Gepannran KOBanenr SornaHnni xynnap; xnpo Ba 3JieicrpoMarHnT Tatcnp 

Kynnap.

KOBanenr Kynnap TaBcnpnaHyBHH aTOM 3JieKTpoHJiapHHHHT cnnwiapn 

nyHajnininra 6otjihk Maxeye Kyjion Kynnapnnnp sa KymnnnK xojmapna 

TynnHHin xycycnjrmra ara. Ey xyn xcy4)T 6yr xochji KWJiyBHH sneKTponjiap 

jyjiKHH 4)yHKiiHXJiapHHHHr 4>a30BHH KOiuiaHHiu HapaxcacH 6nnan annKnannS, 

aTOMJiap opacnna r Maeoka opTmim 6nnan sKcnoneHixnaji (exp£? 55 ar)paBnnina 

KaMannG Gopann [84,85-87].

Ban-nep-Baajibc Topnnnnni Kynnapn nnnoni. ysapo Tatcnp xynnapn 

6ynn6, aroMJiap MOJiexynanap ypTacnnarn Moco^ara Kapa6 t£r (noTenunan 

anepnui aca u ~r^) KonynnxT 6nnan yarapann. YMyMan Tatcwp MexanH3Mnra 

Kypa 6y xynjiap 3 ra Gyjmnann.

1. MOJieKyjiajiapapo nwenepenon xynnap, yjiapHHHr nonMnn nnnoji 

MOMeHTHra ara 3Mac (KyryGnaHMaran MoneKynanap Ba KBanr TaSnarnn Ban- 

nep-Baajii>c Kynnapn).

2. KyrCjianran Monexynajiap.

3. UnnyKUHOH (KyrGnannm) xynnap. KyrGnaHTan Ba KyrGnaHMaran 

Monexynajiap opaennarn K)3 Gepannran xyuiap b.x.3.
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4. MoMeHTJiapn P] Ba P2 Maitaon TatcnpHua opneHTHpuaHHinH mymkhh. 

ynapHHHT yaapo Tatcup noreinjHau Tatcnp aHepnwcH ea ratCHp Kyuuap moc 

paBHuma jiwnojib MOMeHTjiapuHnnr KynaHTMacnra TeHr 

(wu « PXH2® PXP2 -r-4)

yMyrawiHM MaKTaGuapHHHHr 6 CHH^Haara Kyu xaKH/ja HJIK 6opn 

TyiuyHHa KHpHmnauH, Macca, yHHHr 6npjiwKnapn xaKHfla MamryMOT GepnuauH. 

KynjiapHHHr xap xhji TypnapH yKHTHuajw (ApnxMeji Kyun), yunanuiap 

(AHHaMOMerp), yHHHr CW cHcreMacnjiarH 6hpjthth (6hpjihk Ryuu), xapcjuiap 

6hji3h 6ejirnjiaHHiiiH aiiTHuaHH.

AKaneMHK MaKTa6, UHiieii Ba Koiuiexuapua aca 6y lymynuauap 

KeHraHTHpnjiH6, HyKypJiaiiJTHpH6 TyinyHTHpHuajjn. XyMJiauaH 3hjih KyHHHHr 

Bexrop KarrajiMK axaHjinrH p = m8, KyHHHHr epnwHr reorpa(|n<K KeHrunnira 

6ofjihk 6ynHin HLUKajiaHnm Ba auacruK Kyuuap, yuapHHHT H^ojiauapH 

(+-*X»W» mg, fJmg sjc.3.) Ryqnm Ba TeanHKra GornaHHUiH xap xhji 

KoopAHHara CHcreMauap 6HJian aHHKJiaHa/iHraH KopnoJinc, MapKaara hhthjim 
sa HHepiiHOH Kynjiap TymyHTHpHJianH. AKaaeMHK jihiich, KOJUiexcnapHHi I 

yMyMHH TabiiHM MaKTa6jiapnua JlexapT KoopjiHHaTa cHcreMa, cc^epM 

KOOpAHHaTa CHCTCMaCH, UHJIHHJIHpHK KOOpjUfflaTa CHCTCMaJiapjia 4»H3HK 

jKapaenjiap Kapajia 6onuiaHajjH. Ana inynuaH KCTMa - kctjihk TaKnnMHHW 

yayjiyKCHSJiHTH Ba waHHJuiHrnHH TatMHHJiaHjiH. TaujiHMHHHr ypTa GocKWHHua 

xap 6np Tyniynuajiap HHcGaraH qyKypJianrrHpHJiH6, noFOHaMa-noroHa 

TapMOKnamnS KeTaBepann. ByHuaii axBOJijia xeu KauoH xcaxon crannapTnapH 

jjapajxacHua yKHTHinua xaM yKHnua xaM yKyB KyiuiaHMajiap eannma xaM 

KyrapHJia ojiManun. (cyB fiyK epra KynpHK KypHniHHHr ymmacH-Ky 6y!) 

Mojuhh Ta>xpH6a Ba jia6opaTopHJuiapcna yjiapHH khjihG KypMacuan, t36hhh 

niapoHTJiapHH xnco6ra ojiMacuau rypnG, Hasapus nyim Gnjian MamHHaua- 

KOMnbKJTepJiapjia aMaura oinnpHin xeu niyfixacna $aKaT apH^MeTHK 

aMajuiapuan nGopaT GynuG Kouajjn. Axiip KBanr MexaHHKa TajxpnGa Ba 

HaaapHucHuarH Ta^^oByruap HanixcacHfla loaaara KeuraHKy. OaHuarn 

ranoreaa Ba Kanuj) KHunwaH TajKpnGauapHH KanuuHK TyrpH aKaHUHTHHH 

KypcaniG yuyr GepaUHraH xaKKOM TaxqjnGa “)KaHo6uapH” aMacMH? Ey iryujia 

xaM TajKpn6a — ua6opaTopiw Ba komtuotcpkh yHFyHJiauiTHpHG GepraHJiHKAa 

ojih6 6opHni xcyjxa xaM 3apyp. >Tehh C.C.Fyuombhhht "XaMKop” raaeracHHHHT 

N°7 coHHua KypcaTHuraH “yKHTHniHHHr aHLauaBHH ycjiybuapnHH iDKOuxopoHa 
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ycjiy6nap Shjihh 6ora6 yrnuiHH” TaBcmi KHJiM0KaaMH3. 5Ina 6np mhcoji 

MexaHMKaHHHr KwueMaTHKa 6yjiMMH.ua yMywnn thkhum 6yjiMMHHHHr 9 - 

CHH(|)aa axajjeMHK jimjeHHHHr 1 Kypcjiapnaa 6aKajiaBpHaTHMHr 1 6ocKHHH.ua 

ynuiajiH, xap KaficH KHHCMaTHKaHHHr y3 ypHw6op, mojuhh HyKrajiap 

KHHeMaiMKacH, Tc6paHMa xapaxaTjiap KHneMarnKacn. Taa Ba cyioKnHKnap 

6yjiMHMacHAani yrnjiaanraH KHHeMarnKaHHHT y3 ypHH Ba xycycnarnapH 

MaBMyji. ywyMHH TauiMH MaKra6jiapHHHHr 6 - chh(|) (|)H3HKa yKHTHin 

JKapaeHH.ua Macca xaKnaa TatpniJ) Oepnaaan. Macca - 6npop jkhcmhhht 

xajKMHua TyimaHTaH Moaaa. Ekh xap xhji xoicMJiap onraH TeanaHHiiinap (6np 

xhji xyn TaicHp iguiraHaa) yjiapra 6oniKa xcncMJiap TOMOHnaan Tatcnp 

KHJiaerraH KynjiaprarnHa 6ofjihk 6yjiMan, 6ajiKH uiy jkhcmhhht y3Jiapnra 

TenmiJiH 6npop xoccaenra xaM 6ofjihk 6yaaaH. DKhcmhhhf 6y xoccacw Macca 

ue6 aTajiaanraH Maxeye $H3HK KairannK 6njiaH xapaKaTJianajiH: 

ml/ m2 = |ol|/|a2|

Macca - cKajwp KairajinK, Macca HHepcwi yjiHOBH.

XaJiKapo 6npjiHKJiap cncreMacHjia Macca 6hpjihtm ynyH hphkuhhjih 

uiaTHHaaaH xcajiran, yjpioB Ba TopH3HJiapHHHr xaJiKapo 6iopocHaa 

:aKJiaHajinraH jkhcmhhht KHJiorpaMM ae6 aTajiaawraH Maccacn Ka6yji KHJinraH. 
Macca yjwoBH KHJiorpaMM (kt). KHJiorpaMMHHHr Maccacn 1000 cm3 co<|) 

cyBHHHr 4° C aam Maccacnra xcyaa xaM xkhh 6yaaan. Hhxoht Macca 6naan 

3HerpH« opacnaarH OoFnaHHinnaaH 4)OHaanaHH6, MaccaHHHT Tesjuncra 

6oFjiaHnn™HH Kypnm MyMKHH. Oapa3 KHJianjiHK dv ra, onepnwcH dw ra, 

Maccacn 3ca dm ra yarapcHH aeiuiMK. Y xoJiaa, 

exu d^Fdx^Fvdt. d(mv)= Fdtv, HtlOTOHHHHr II KOHyHMra

Kypa 3ca dmv = Fdtv ra TeHr. y ^onaa, c2dm = v d(mv)=v2dm + mv dv gRH 

(c2-V2)^m = mT/2j(v2’) Te3jiHKaarn dm/m = 1/2(vI /c‘)6ynaaH

In m = -l/2In(l-v2 /c2)+ InC,

EonuiaHFHH mapraaH 4)°naajiaHn6, InC hh TonaMH3: 

InCnn monoMus: v = 0, InC = Inma________ _ __jn>HH mo 3appaHHHT thhh xojiaTaani

MaccacHHM H^oaajiaiiaH: oxnpm Mynoca6aTaaH
m= /c ) TenraaMaHH xochji KHJiaMH3.
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m = m0nyT\-x2) = m0{l-X2) HU V«C v‘!c2=x2 fle6

6enrHJia6 xaropra chh6, KajopHH yHHHHK xaUH SrniaH HerapanancaK, 

Kynw^arwHH x.ochji KWjiaMH3:

m(x)=m(0)+l/l!m’(xX+l/2!m"(0)r2 + ...,
?h(0) = 1,
w'(x)= m0/(l -x2/’3'2,),m(o) = 0,

m"(z) = (l -x2y-3/2))- m0/(3ll\- 2x))(l -x2f"S/2) = m0(1 -x2/"3'2> + 3/nox(l -x2J *'2) 

m"(O)=mo, 
m(0) = 1,

m'(x) = m0 (- 2xX~ 1 / 2^1 - x2) 3/‘, m' (o) = mox(l - x2 J’3/2) = 0

m"(x)= m0(l-x2)’3'2 +m0(-3/2X~2x)(l-x2)(‘5,2)

m"(o)= 7n0 + exu k -m0 = Ek IC2

ra Tenr, jtbhh jkhcmhhht Maccacn m yHHHr thhh xojiamaH MaccacH^an 

£*/C\ajiap Karra GyjiajiH. XanKapo GnpJTHK CHCTeMacHjjaTH acocmi 

6wpjiHKjiap ynyn oJirwra GnpjiHKJiap xa6yji KHJiHHran.

YaynjiHK 6hpjihfh Merp. Macca 6hpjihth KHJiorpaMM. Baier 6hpjihth 

ceKyHA. TeMneparypa 6hpjihth pajmyc (Kejn>BHH niKanacH Gymna 1°K) tok 

KyHH CHpimni AMnep epyrjiHK Kynw Gupnnni IIIaM (Kafmena). JIckmh an 

acocHw 6npjiHK cHcJiaTHjia Merp, KHJiorpaMM sa ceKynji 0JiHHa«H. X^^pt 

6HpjiHKJiap cMcreMacH.ua (CH) yaywnuc 6HpjinrH Merp ynyH KpniiTOH 86 

H30T0HHHHT (Ki 86). ByinjiHKjia xochji KHJiHHraH cneKrpaani capnx HH3HK 
ryjiKHH yayHJiHrnjjaH 1650763,73 racn 1m=1 650763,73 ^(Kr86).

Baier Shpjihth yqyn 1900 hhji 1 MHsap/iaH Tponmc hhjihhht 1/31556925, 

9747 KncMnra tcht Baier Ka6yn KHJiHHraH. Tponmc hhji ^e6 KyeniHMHT 

3KJiHnTHKa KypnHMa x.apaKaiHija 6ax.opra tcht KyHJimc Hyieracn opxanH KerMa 

- Ker hkkh Mapra yrnnin opacwjjarH Baier aHTHJiann. Ypra Maxeye rawiHM, 11 

hhjuihk MaKra6.ua, aKaueMHK JiHueiinapaa ynuia^Hran araMaiiapimaH rma 

KDKopHHpH araManapjiaH 6npn nni sa 3HeprnanHp. 3Hepnw jKHCMJiapnnHT 

y3apo Tai>CHpn Ba xapaKam GmiaH xapaKaTJianann. 3HeprmiHHHr rypjiapn 

noTCHunaji Ba khhcthk sHepnumHp. noreimHaji anepnui hkkh Ba ynjian opniK 

XHCMjiap Ba3HHTHra aa opajiapimarH Maco^ara HHc6araH aHHKiiaHanH 

[85,87,89].

IIoTeHiiHaji - hmkohhkt, khhcthk (rpeKna KHHeMa - xapaKaT, noTemiHaJi 

- hmkohhkt) xapaxar AeraH MatHonn aHTJiarann, SHepnw cKajixp Karram®,
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yHHHr yarapnnni Hiura tcht (sjieKip aneprajicH, Kyem sHepnwcH, MexaHHK 

3Hepnw). Epjjan KyrapHjiraH m Maccajm jkhcmhhht snepnuicH noreHUHaji 

3Hepnwi 6yjiw6, Kyrapnnnui 6aJiaHjjJiHniHHHr oxnprn HyKTacHrana xaM 

noreimaji xaM khhcthk anepnuira ara SynajiH, KyrapHJin6 6yjiraH 6y 

SHepnufflHHT xaMMacH (JiaKar noreHUHaji sHepraxuan nGopar 6yjia#H. Ymymhh 

TaKJTHM MaKTaGHHHr iokoph cHHcjiJiapHjia, kojuiok Ba axajieMHK jiHuenjiapua 6y 

TymynnaJiap Marepim Ghjibh GorjianwG 6np Mynna HyKypnama^H. 3hah 

6a)KapHjrraH hhi (JiaKaT Kyn Ghjibh nyjiHH KynaHTMacH^an n6opaT GyjiMacuan 

KyHHHHr nyji HyHajiHimmarH npocKiinxcH opxajiH ryniyHTHpiuia^H. 

Ft = F cosa.gnnQgapnn Hnj A = F cosa = [F-j] ra HKKH bcktophhhf CKanxp 

KynaHTMacH^an n6opaT 6yjiajm.

A^cycKH JKy^a Kyn yxyB KyJUiaHMajiapuua MaKTa6 sa jihuch 

nporpaMMajiapn^a sa acocHH GyJiMaraH KHCKapinpHin fiaxoHacnjia KepaKJiH 

ax6opoTJiap TymH6 KOJiaenip. Thhh xoJiaT^ani HiiiKajiaiinni, xcncMJiapnnHr 
KHX TCKHCJDiKjiaH CHpnaHHnicH3 jiyMajiaB TyniHin niapTJiapH + ).

□hhh yK- MaKCBejin MaxTHHin xap xhji reoMeTpHK (fnirypajiapHn HHepmw 

IfOMCHTJiapH, JKHCM OFMpJIHTH TymyHHajiapH SepWJiajIH Ba OJIHH TaKUHMHHHT 

aKa^eMHK jihuch sa KOJUiejKJiap.ua yTHJinuin 6oinjiaHn6, 6aKajiaBpnaT 

6ocKHHR.ua pHBOJKJiaHTHpHJiaflH. XyjujH my TyinyHHajiap^aH KeHHHrHHa 

xapaKaT mhkuoph MOMeHTHHHHr caKjiaHHUi KonyHR Ghjibh mozwhh HyKrauap 

AHHaMHKacHua HMnyjitcHHH caKjiaHMm KOHynn, M Ghjibh TaKKOcnanauH, 

xymiH my H^jouajiap, 6 - cHHtjma 6epHJiraH MOMeHTjiap - MexaHHKaHHHr ojithh 

KOimacH KOHyHHHHHT pHBOJKJiaHHiim GyjiaAH Ba 6y XOJI KeHHHpoK KarniK 

JKHCMJiap AHHaMHKaCHHHHT 3HT aCOCHH KOHyHJiapHTa mpOCKOUJiap yKHHIHHHr 

MyBoaaHaTM, rapocKoimK Kynjiap, spKHH sa 9pKHH 6yjiMaran rHpocKonHHHr 

xapaxarH 6HJian 6orjiaHH6, yHryiuiamH6 KerajiH. UlyimaH kjuih6 HHepunan 

CHcreMajiapua MaiiKejn>coH - Mopjia TaxpuGacnra moc 6yjiraH MaKCBemi 

TCHTJiaManapHUa epyFJIHK Te3JIHTHHHHT 6np XHJI SKaHJIHTHHH TatMHHJIOBHH 

KJiaccHK MexaHHKajjarH FaJiHJieii ajiMamrHpHJiHmjiapH xochji khjihhuh. 

3HHJUTeHHHHHr KJiaccHK 4)H3HKaHHHT aCOCHH KOHyHJiapHHH HyKyp TaXJIHJI 

KHJih6 yjiapHHHT hhc6hh rymyHnajiap 3KaHjnirHHH KypcaTAH. KuaccuK 

4)H3HKaua sea 6y rymyHHajiap ue6 KHnHHraH sun. HbioTOHHHHr y3H xapaxaTHH 

KaHuaiupip a6cojnor (JjasouarH a6cojnor xapaxar ue6 4>apa3 KHJiraH. y myHuaii 

Ae6 esa^n: “A6cojhot $330 y^HHHHT 6yryH moxhjith 6HJian, xen Kaunaii rauiKH 
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Hapcara Gofjihk GyjiMaraw xojua, xaMMa saKT Gwp xhji sa KyaronMac 6yuH6 

KOJiasepajiw”... )Khcm y3HHnnr 6wp a6conioT ypuwjia wKKHHHHCwra yrca, 

a6cojiK)T xapaxar KnuwHraH Gyjiajw. Ey HyKran waaap xaKWKarra ryrpH 

KejiMaiUiH. OGbckthb MaBxcyji 6yjiraH peaji (JjaaoHHHT xoccacnapn 

MaTepnjiHWHr - MojwaHHHT 6opjinrwHw yaw opKajiH aHHKJiaHajiH, GwpniHa 

jkwcmhhht yaw xap xhji xcHCMJiapra wwcGaTaw xap xhji xapaxar KHJiajjw. 

□nHinrewH ana my TymyHHajiapHH pwBOJKJiaHTHpwG, $aao Ba BaKrHHHr 

o6i>eKTWB xaKHKaT aKaHJTwrwHH, bmmo yjiapHHHT MacmTa6;iapHHH MMKHOpHw 

yjinaMajiapw hhcGhhjihp, jtbhh wHepuwaji cwcreMauapra (xoicMJiapra) 

SoFjTHKjiHp. 3wHiuTeHHHHHT yMyMHH hhcGhhjihk HaaapHXCH 4»a3O Ba BaKT 

MaTepwjiHHHr 6wpop maxjiH 6yjiw6 KojiMacjiaH, y Gnjian y3BHH 6oFiiaHHiima 

aKaHJiHTWHH KypcaiajjH [5,87,89].

Xoawprw aaMOH ({)H3HKacH HyxraH HaaapjiaH, (|)a30 Baier xaM MaTepwiHHHr, 

MaiuioHHWHr uiaKJUiapn GyjinG, ojibmhhht naiijio GyjiHuiw Ghjibh Gupra “rynuiraH” sa 

jraiaraH, cywrpa aca ynjiaH 4>aao Ba Baier axpajiw6 hhkksh. KXopHjia airnurraH 

4)HKpjiap niy6xacH3 yKyB KyjuiaHMa earanjia, MexaHiiKaHUHr KonyHJiapHHH yrmnjja yj 

axcHHH ToiTHinw 3apyp.

Ulynjiaw khjiwG, KJiaccwK (j)i<3HKajiarn HyxcomiapHH Tyaannn xo3Hpni 33moh 

(|)H3HKacnHWHr acocjiapwjiaH GynraH Maxeye hhcGwhjihk HaaapwicHHHHr 

xpaTWJinniHHW ojiwG kcjijih. Haaapws aca hrkhtb nocryamra acocnanajiH: (])W3HKa 

KonyHJiapH Gapna HHcpuHaji canoK CHcreManapwaa Gwp xhji niaiaira arajuip. 

Wkkhhhh nocTyjiaT: epyFJiwK tc3jihth BaxyyMjiani 6apqa HHcpuwaji caHOK 

CHCTeManapH.ua 6np xhji, jtbhh y SpyrjiHK ManGan sa xyaaTyBHHHHHr Teajnmira 

Gofjihk 3Mac. Ey nocryaJiT MaiiKeJiLcoH - MopjonniHr Keinmni TaxpuGajiapHTa 

acocjiaHran 6yJiH6, 1969 HHjijjarH MeecGayap a^eicTH epjiaMHjia KHJiHHran 

TajKpwGajiap xaM BaxyyMjia c hh aohmhh axaHJinnuiH TacjiHKnajm, 3<J)Hp Gopjihthhh 

hhkop 3tjih, aGcojiKjT caHOK CHCTeMacH jjeraH Tyniymiara ypHH KOJiMajiH.

3HHinbeHHHHHr Maxeye hhcGhhjihk HaaapnucHjiaH Macca Gw/ian snepnuiHHHr 

GoFJiaHnm, Macca Ghjibh TC3JIHKHHHT GorjiaHHiuH b.x.k. xynoca khjim6 niynn airnrai 

KepaKKH, Maxeye hhcGhhjihk HaaapwjicHHHHr xinma GaeHHHH cxcMacn Ba MaHTHKHH 

GoFJiaHHnuiapHH HaaapneTHH ojthm A.EoHjiajiaeBHHHr TasciucHra xypa yrnnj 

MaKcajjra MyBO(J)WK Gyjiajw:
JIopeHU ajiManrnipHuiJiapH.

MaKCBejuiHHHT ajieKTpoMarHHT HaaapwxcH, sjieKTp, MarHHT sa epyrjiHHKHW 
xroHa xojiHcacHHH TOMOHJiapw 3KaHJiHTHHH KypiiGniHa KOJiMaii, ynap BaxyyMjia 6wp 

XHJI TC3JIHK C 6HJI3H XapaKaTJiaHHIUHHH xaM KypearajIH, C TC3JIHKHaH 4>apKJIH 
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(BaKyyHHarn) \ap Kanaan TeajiHKjja TyjiKMH MaKCBejui TeHrnaMauapUHH 

KaHoarjiaHTupMaiuiM. By 3ca MaftKeiibcoH Mopjin Kbh^ch TaxpwGacnra moc 

Kejiajw:

X=ct, x”=ct”

X=a(x”+vt)

X’=a(x”-vt)

Ct=a(ct’+vt’)=at’(xc+v)

r=(x-w) ^(i-v2/c2)

C2 = a2(c2-v2)

A = c/yjc2 -v2) = 1/^(1-v2/c2}t = x/c = l/cjf'+vr7^(l-v2/c2)

X = ct, x'= ct

X = a(x’+v/),x’= a{x'-vt\a = 1 ^(1 - v2 /c2)

By cxeMara xyniKMHa iquih6 KJiaccHK MexaHUKaHHHr KOHynnapHHH 

ynnuaa Kyiw^arn xeTMa - KernnKra awan khjihiii 3apyp.

Epyrjiwx Tesjrwni yjiHam 6njian Gofjiwk 6yjiran atJjwpHWHr MaaxyAJium 

eKH HyowTH xaKHjia MaiiKejibcoH sa Mopnn Hnrrep^epeHiiHs 6wiaH 6ofjihk 

KHJimn sa H3Jiani P.A-JIopenii, FlyaHKape Ba DHHurrewHJiap, MaiiKejibCOH 

MopnH TaxqmGacmiarH KaMHHJiHKJiapHH TyinyHTHpHinra xapaxaT khjih6, 

HHTep4>epeHiiHH HyjiaKHanapuHHH (nojiocanapHHM) chjdkhiiih 

KyaaTHJiMaraHHHM aHHKjiaH^n. KyaaTHjiMacjinx ca6a6wHM lOKopw^a HOMJiapH 

Kana KHJiHHraH ojiHMJiap H3Jiamra Knpmua^HJiap. MaiiKejibcoH sa Mopmi 

TaxcpnGajiapHjxa KyjryflaH KainraH hkkh cneKrp/ja chjdkhui xaM 6yjiMan^n ae6 

xycnoca qHKapHnniAH [5,87,89].
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2.6 .§. y3BEKnCTOH5A AXBOPOT TEXHOJIOrUMJIAPH 
MYXHTn^A BA KOMHBIOTEP flACTYPJIAPH

MA^KMyACnflA <DH3HKA YKHTHUIHUHr HJIFOP 
VCJIYBHETM.

“Kajipjiap Taiiepnaui mhjuihh AacrypH” GennuiaHraH Basn^ajiapHn 

6a»apMnma YaGeKHCTOH thkjihm TH3HMH.ua “y3JiyKCH3 aManra

omwpnm opKaim, eryx MyraxaccncnapHH eTHurrnpuG GepHuiHH y3 HHHra 

KaMpa6 onraH. X&P 6up Myrax.accHC khm GynuniHAaH kstehh naaap ayhcbhh 

GnJiHMJiapra, xyMJiaaaH, “aTOM” Ba “MoneKyna”, “Mojma tybhjihiuh” xaiwiarn 

TacaBBypjiapra, “btom TyannnniH” xaKHAarw sbojhouhoh Tyuiynna sa 

Ta^aKKypra ara GynniiiH 3apyp. X,ap Gnp (JjaHHH yjhhhht y ku th in hjimhh 

acocH-KOHueniHUCH 4)H3Hxa 6oinKa (Jjannap Gnnan qaMGapuac

SoFJiHKJiHKAa yKHTHJiHniH opKann jiyHeBHH SHjiHMjiapHH inaKJuiaHHniHra, 6y 

□ca yjiapHH KenajKaKjia xap Gnp coxajja (JjaonmiT KypcaTHUDiapHra hmkoh 

upaTajiH. lOxopHAa Taxnnn KHjiHHraH MaB3yjiapHHHr yKHTHAHniHAa KaiicH 

jKOHJiap.ua KOMin>K)Tep AacrypnapHHH, xaficH coxacura ajieicrpoH AapcJiHTHHH 

HpamS Kyjuiani KepaKjmTHHH Ba xcopnii anumniH xaxnjia $HKp iopHTaMH3.

AKajjeMHK jihuch Ba Kojuiexoiapua Taxcnji onraH Tana6aJiap (JiaKaT 

hjimhh ifynajiHiuTHHa 3Mac, 6ajiKH yKHinHHH 6hthph6, TypjiH JKaBxauapAa 

HuiJianuiapH mymkhh, kcht 4)aoJiH5rr ojih6 SopuniJiapH 6H3ra cup 3Mac. Ey 

xaKWJia OFH3 ouap 3KBHMH3, uappoB MaBSKyu yxyB uacrypHMH3ra Haaap 

cojiaMH3, xaMMa yuyn MyaMMO 6yJiran “BaKT” ojihh xaxaM uaciyp Gynnua 

yKHTHjiajiHraH MarepHajiHH y ckh 6y Tapa.ua KHCKapTHpunira Ma>x6yp KHJiajiH. 

Ey KHCKapTHpHUI TaKCHMOTJiapHH y3JiyKCH3 KCJITHpH6 UHKapMaH, 6aJIKH 

Myjioxaaanapra TaxHH6, GHJiHMJiapra acocjiannG, irnpoBapu HannKa 

(jjopMyjiajiapHH e3H6 Kynum opKajiH, TaxcpnGa Ba a^eKTJiapHH, 4>yHjiaMeHTaji 

MaBayjiapuarH rpatJiHKJiapHH Gaiaau oraaioi ckh luiaKaTJiap opKajiH 

TymyHTHpHniHH aManra omHpHmra TyFpH KenajiH. JIckhh GynjiaH eunoniyB 

loaaKH GHJiHMJiapHH maKJUiaHHinHra acoc Gyjiajjn xojioc. <I)H3HKa (JjaHHHHHT 

moKH 6yjiMHm TaxcpnGa “ojihh 3KaHo6”jiapnra GyHnau MynocaGaT nyxyp $H3HK 

GHJiHMJiap maKjuiaHHiiiH xaGn xcapaeHHH aManra oniHpHnmaH MaxpyM KHJiajiH. 

KanjiaH khjihG BaKT Ba caMapann yanamTHpunira 3pHuiHiu mymkhh, neraH 

cason xaMMaMH3HH yiuiaHTHpHG KynjlH.
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3nr aBBajio KOHiienunn xaKKna cy3 icpHTan
c cz JKaHMM3, 3HT gHDWmru

KOHIiemjlW Cy3HHHHr MatHOCHHH 6HJIH6 OJlHUinMH3 v H
„ KePaK. KoHiienuMjj-

yKWTnniHHHr. TatJiKMOTHUHr xonarH, Kapanuiap MatHocura ar 
hhkmokhm GynraH 4>H3HKa yKHTHin KOHiienmmcn 3ca fjonanapn 63 ^**6 
einJiwnmaH kowhot, Mojwanap xaKHflarn jiacTnaGKH Tvnnm.^^ 6opIa4aH’ 

j'uiyHMauapHH Mam6 
aKajieMWK Jiwuew Ba Konnenarapna, kchhh GaKanannwaT „

puar Ba MarncTpaTypa 
GocKWHJiapwjia, acnupairrypa sa flOKropairrypa 6ocKHRjiapnra inaKimaHrnpHiu 

fohchhh y3 HHwra Gnaw. EyHWHT yqyn aBBan xoawprw KyHfla (J)H3HKa 

yKHTHJIHUIHHH TaXJIHJI KHJIHUI Ba MaBJKyjJ XOJiaTHH aHHKjiani JIO3WM

EH3 TOKopHua KyrapnG HHKaan MyaMMonn enwni vwh im- J Jn) Jrli aoDoJIO
AapciTHKJiapjia acocwii (JjyHjiaMeHTan Tyniymanap Ba MaB3yjiap epununnuH 

JIO3WM. JJacTJiaSKH MaicraG xopaeHHua ynap Taipn^jiap, KHCKana ax6opoT 

jiaB\ajiapn, KOMm»K>Tep cjiaHAJiapw opKairw aManra oniMpnnca, kchhhth 

aKaneMHK jihlich Ba KOJiJie^oiapna MypaKKaGpoK Ba hshmji Ma3Myn Kaivma 

(|)opMyjiajiapra acocJiawraH, KenTHpH6 HHKapwnijiap, TaxpwSanap SHJian 

Gohhthjihuih 3apyp. EaKanaspHaT GocKHHmia aca Marncrparypajia 

yKHTHjiajiHraH Maaynap ynyn acocnn (JjyHjiaMeHT SyuanHran MaB3yjiapHi 

MypaKKa6 MaTewaTHK annapaiHuaH, flH(|)({)epeHUHajuiaiirnfpHr

KHTerpajuiaiiiTHpHni ajieMeHTJiapnuaH, Konasepca, 3xthmojuie

TyniyHHajiapwAaH (JioiinajiaHHJiraH x.onna aManra oniupwni jioshm (Macanan, 

“Pe3ep4)opjiHHHr crarncTHK (|)opMyjiacH”, “MojieKynajiapHHHr TeanHKJiap 

Gyiona MaKCBenji TaKCHMOTH” Massynapn B.x.3). Ojiuhhth MaB3ynap KeioiHin 

GocKjFuia (j)H3MKa KypcHHH yKHTHin yqyn ep/iaM Gepwniw, MaB3ynap ocoimaH 

MypaKKaGra npuHiiHirn acocH.ua, KerMa-KerjnuiWK Ba HanwuiHK, iuimhhjihk 

TaMOHHJUiapnra Kapab axpaTHJiran GyJiHiiiH jioshm. X,aP 6wp Gockhh $H3HKacn 

ojiawh™ GocKHHra HncGaraH axGopOTJiapHWHr 6ohjihth Ba MypaKKaGjnuiwK 

4apa»acH 6nnaH (JiapK KHJianH. Ojiuhhth 6ocKHHJiapjiani MaB3ynap xaM 

KeHHHTH GoCKHHJiapna )<KHTHJIHnm y^pSKH11- TaKJIMMHHHT CIIHpaJICHMOH 

yKHTHjinniH aca KeimHin 6ocKHHJiapna aBBan yKHTHJiraH MasaynapHH 

MypaKKa6nannnpH6 yKHTHJIHUIHHH Ba nyxyppoK 4)H3HK Mal»H0 GepwimuHra 

avniGop Kunanw. MaicraG $H3HKa Kypcwjiani MaB3ynap aKaueMHK nnueii sa 

Konnexcnap $H3HKa Kypcnna KairrapHnHniHra atinGop GepcaK, ojiahhth 

GepnnraH Masaynap ycTKypMa KypHHHnmna GepnnraHHHW Ba axajieMHK jihuch 

Ba Konnexcnap (^wamcacw 6y ycTKypMara (JiymiaMeHT coimnira ryBOX 6ynaMH3.
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AxajieMHK JiHueft Ba Kojuienaiapna TauiuM coxacHjiarn xonaT TatJiMMHUHr anr 

WRopH Ba 3ht Aaji3ap6 »apaeHH axaHJiHrHHH xaMMa GnjiajjH. Hynra aKaueMHK 

JiHijeH sa KoiuiejKjiapHH GnrHpyBHHJiap xap coxajiap.ua (Jjaojimrr KypcaTMimiapn 

MyMKHH. Ey sea ConiKa (Jjannap KaTopnua 4)H3HKaHH xaM HYKYP 

3rajijiamjiapHHH na3ap.ua Tyraun. MacajiaH, GnTwpyBHwnap sjieKTpocTaniow 

RypMJiHnm.ua Hunouiap cH^anijja HniJiauuiapM era HH(|)opMauHOH 

TCXHOJionuuiap, >KyMJia^aH, Internet 6njian GeBocnra nui ojih6 6opHnuiapM 

Myxapap. EyHHHr yqyn (|)H3HKa KypcHHM Ba yHHHr SyjiHMjiapHHH xaM, 

JKyMJiajian, “Mojiexyjuip (|)H3HKa”, “Atom sa xupo 4>H3HKacH” SyJiHMJiapHHH 

xaM nyxTa srajuianuiapH jioshm. MaKTa6nnHr 11 cHH^wjxa era aicajjeMHK jihuch 

aa KOJuieiKJiapAa 6y 6yjiHMJiap yraTHjimiin HHoSaira ojiMHraH. OH3HKa 

yKHTHiiiHHHr aHbanaBMH ycjiy6nern MaKra6.ua (J)H3HKaHH cojmapoK rap3ua 

yKHTHniHH HHo6aiTa onca, 11 cHH^ua yrarnui MyparaaG (JjopMynanapHHHr 

rajiKHHH, TaxpH6ajiapHHHr Kyruinrn Ba Ma3MyHH 6ohjihth 6njian (papK KHJiajxH. 

EaKajiaspHaT 6ocKHHMjia sea 4>H3HKaHM yraTHni craTHCTHK ^opMynaJiapnM, 

TaKCHMOTJiapHH KeiiTMpHG HHKapHinnapjja MypaKKa6 MaTCMaTHK annapaT 

sneMeHTJiapnjiaH y3 nrara xawpa6 onran. MarncTpaiypa

JKapaeHMjja sea ynnaH xaM ojinwpoK Mynioxajiajiaui ynyH ynjiaH xaM K)Kopw 

.UapaxcajiH MaTeMannc xnco6naniJiapAaH (j)oiujajiaHnm Tyrpn kcjiswh. Arapaa 

Syrian xwco6jiani sjieMeHTjiapn nniTHpoK sTMaca, HaTuncaBnii (JjopMyna, 

raKCHMOT, (J)yHKUH» TymyHapjiH 6yjiMaHfln. Jleran BaKT Texcarn Maxcajjnjia 

aHtanaBHH yranuima 6ai>3H 6aTa4)CHJi KejmipnG raxapnmjiapjiaH BO3 Keramra 

iyrpn Kejraan. Ey aca TatJiMMfla “yaHJinni” xa6u ancKper ranwaTJiapHn xochji 

KMJiHmra ojih6 Kejiajm. UJy wapaeHHH snajja y3JiyxcH3 Kernum ynyn MypaxKaS 

TaKCHMOTJiapHH, kcjithphG HnKapHuuiapHH, (JjopMyjianapjiarH 6oFJiaHHUuiapHH 

rpa^HKJin HcJjoaa rajininHH, rpa(|)HK opKaJiH 6oFJiaHHiiiHH KOMntKyrep 

AacrypjiapH OpKaJiH Kypcanmi a^aaii. Ey xcapaen TaKHHMHHHr 

KOMnLiOTepjiamTHpHJiHmHra MyxTOJK MaTepnajmHn axparaG oJiHHHinnra ca6a6 

6yjiajjH. AjxpaTH6 ojiHMran MaTepHarmn na^axaT KOMHbioTepJiainTHpHni, 

6ajira ynH TexHOJiornjuianmipHni xaM MaKcajira MyBo^HKjinp. Ey aca Ha^axaT 

Aacrypjiapjja KypcanuiraH Aapajxara, 6ajiKH AaBjiaT cranjiapTHra apHninnira 

epjiaM 6yjia ojiara. <DH3HKa yKHTHuma jiapcjiapHH xhth HoaHbaHaBHH 

“pHBOXJiaHraH Ma'bpyaa”, “aiqiHH xyxcyM”, “khhhk rypyxjiap ycjiyGn”, “Karra 

rypyxjiap ycjiyGn”, “KOMnbK>Tepjia yra $aoji” ycjiy6jiap.ua yKHTHJinniH xaM
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Maxcajira MyBotjjHK. By nyHanHui.ua Maxeye <|)H3Hxa yKHTHin xypew Tannen 

khjihhhujh jio3wm. By xypenn HatJiaxaT axaneMHX jihuch sa KonnexuiapAa, 

6ajiKH GaKajiaBpwnTia xaM yKnnumniw Maxcajira MyBO(j)HK. MaB3yJiapHH, 

4)H3HKa MaTepnajiHH sjiexTpoH napcJinx Ba jiaGoparopna HiunapHHH BHpTyan 

jiaGopaTopHx ctchji niaxjiHna yKHTHJiHDUH Myxappap. AntanasuR (f)H3Hxa 

yKHTHJiHniHHH aca Pascal thjihab Ty3HjiraH ckh Delfi 6epHJiraHJiap 6a3acH.ua 

Ty3HJiran nacrypnap MancMyacH/ia yXHTHui xaM yarana atjxjjexr 6epajm. 

AHBanaBHH (j)H3HKa yxHTHUiHH ax6opOT TexHOJionwiapH sa BHpryaji 

jiaSopaTopiM crenn maxjin.ua xaMjja Hoam>aHaBHH ycnyOjiap: yra (|)aoji 

ycjiy6jiap MyxHTH.ua yKHTHUiHHHr HJXO/ixopoHa ycuyOnapH xaM fOKopHjia 

xyHHJiraH naBiiar nacrypHHH aManra oinnpHnira XHeca KymanH.
“YMyMHH 4>H3Hxa” xypcHHHHT “Atom sa anpo 4)H3HxacH”, “MoJiexyjup 

t|)H3Hxa” SynHMJiapHra ohji “MOAflaHHHT TysmiHrnn”, “MOJiexynanapHHHT 

TapxHGn”, “3appaHHHT Tap™6cH3 xaoTHx xapaxa™” rymyHnajiapH xaM xaira 

axaMHjnra sra. Bh3 TaHJiaS oJiraH KyHHjiarH Masaynap MOjua sa aTOM 

Ty3HjiHinH xaKHA TaapHJKHH TacaBBypHH xocun xHJiHinra epnaM Gepann:

1. TOMCOH MOJieJIH.

2. Pe3ep(j)opn TaacpnGacH.

3. Atomhhht anpo moacjih.

4. Atomhhht njianerap moacjih.

5. Bop nocTynamapH sa HaaapnacH.

6. MoJiexynaHHHT xapaxarn. Djiacnix Ba HOSJiacTHX ryKHaniyBJiap.
7. PfoRTTanrunT- Bop pajjHycH. XaPaKaT MwyiopH momchth. DiuiHnTHX 

opSHTanap Ba xapaxar MHxnopn momchth. Aronaa sjicxtpohhhht Marnier 

MOMCHTH, MarHHT XBaHT COHH, eriRH Ba 3JieXTpOHHHHT XyeyCHH MaTHHT

MOMCHTH.

8. (Dpanx sa T epu rancpnGacH.

9. UJrapx o^cxth.

10. 3ecMan 3(|)(|)exTH.
11. 3eeMaHHHHr nopMan Ba anoMaji a^exm.

12. DjieMenrap 3appaJiap.
13. 3appanapHHHT ryJiKMH raOnaTH. Re EpoHin> rynKHHH.
14. Ksanr MexaHHxacHra xnpHni (9pxHH 3appaHHHT rynKHH (JiyHxmmcH. 

□XTHMOJIJIHXHHHT 3HRJIHTH. OnepaTOpJiap. IIIpeAHHrep TeHTJiaMacH.
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CramioHap xojiaT.ua IIIpeAHHrep TeHTJiawacn. UoTeHUHan TycHKAarH 3appa. 

Tynent s^ckth).

15. Kyn ajieicrpoHjiH aTOMJiap. (KypuHmuHHHT TaxMHHHH ycjiy6w. 

3jieKTpoHJiapHHHr y3WHH Tynmi Gynnna ojiahhahh 4)nxp lopHTwni (hojuih 

HKHHjiamyB). SneKTpoH KoGnKjrapH. IlayjiH npwHijHiiH. Ko6wKJiapHHHr 

TyjiAwpnjiwnin. SjieicrpoHJiapmiHr Ta-bcnpn. Mnixop ajieMeHTJiapHnnr 

cneKipjiapH. ATOMJiap panHycuapn. PeHrreH HypjiaHnm, ynwHr cnerpuapH).

16. 3appajiapHHHT cohhjihiiih (Mo/ma GwiaH aappajiapHMHT TatcnpH 

xaiama yMyMHH Tacasaypiiap. TyJiKjiH caMapajm KynaajiaHr kcchm. Tymoni 

KyrwanaHT kccmmhuht iothjthiu K03$$injeHTH 6njiaH 6oFjiaHnnra. 

CoHiuniiiiHnHr Aw^tjiepeHUHaji KyHAaAanr kcchmh. PeseptJjopA (jjopMyAacn. 

Pe3ept|)opA ^opMyjiacHHH Kejm<pn6 HHKapwin. Pe3ep4)opA T)Kpn6ajiapn).

17. MoAHaAan ajieKrpoMarrnrr ryjiKWHiffiH ymuni (Mojmaaa 

□JieKTpOMaTHMT HypJiaHMIUHHHr lOTHJIKIini. (I)0T03(j)(|)eKT. 3pKMH 

3JieKTpOHJiapjia epyrJIWKHHHT COHHJTHIUH. 3jieKTpOH-nO3TpOH JKy^TJIHKHHHT 

TyFHJIMIIIH. lOTWJIWIJHMHr TyjIWK KO3(|)4)WUHeHTHHM KBaHTJiap 3HepnmcmiaH Ba 

MOjma xoccaJiapnaaH GoFJinKHiirn. MeTajiJiapHnnr ojieicrpoHJiap^aH y3HJiH6 

qwxmnH).

18. HoHJianiyBHH HypjiaHHnuiapHH ypraHnni ycjiySnapw. Aut^a - 

eMHpminni.

19. PajnoaKTHB eMwpHjmin (Chjdkhiu KOHynjiapH. PanwoaKTHB 

eMHpwJiHmHHHT acocHii KOHyHH. KeTMa-KeT pajiHoaKTHB yTHinnap. A- 

eMwpHJiHin ^“eMHpwjiHin.

20. ilapo peaKijHHjiapH. (.fljipo peaKLinsjiapnHWHr TypJiapH. Xupo 

peaKHHJuiapmia 3HepnuniH caKnannmn. TapKH6HH xnpo. HeHTpoHJiapHnnr 

xoccanapH. XupojiapHHHr SyjiHHHniH. 3awKwpj™ peaKumr. TepMoxupo 

peaKmDUiapH. Pa^noaKTHB H30T0iuiapHHHr KyjLJiaHHjmniH).

3aHDKnp peaiojmuiapH. TepMoxupo peaKmuuiapn. MaB3ynapnHHHr 

axaMnxni xaM niyH/jaKH, 6y Maxeye Kypc “YMyMnn (jjmwKa” KypcuHHHT 

(JiyimaMeHTaji MaB3yjiapnnn y3 HHura KaMpa6 ojiraH. Ma3Kyp MaB3yjiap ynyn 

caMapajm yxwTmn Matpyaanapn (pHBoxcnanraH Matpyaanap) sa 3JieKTpoH 

Xiapcjnmi xaxaa roKopiwarH MaB3yjiapHM MycraxKaMJioBHH BHpTyaJi ctcha 

maKJiHAa jia6opaTOpnx unuiapii Tannoui KUJnmraH. “MojieKyjiajiapHHHT 

Te3JiMKnap 6yihiHa TaxcnMOTn”, “MojieKynanapHUHr Te3JiwKJiap 
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KOMnoHeHTajiapw Gyimna TascwMOTn” MaesynapwHH yKjnraHAa, Ha^aKaT 

aneKTpoH jiapcjiWK, SajiKH airbaHasHH yKHimiiAa MaB3yjiapra oha Te3JiHKJiapHH 

yarapTnpraniia Karra TeMneparypajiap tomoh chjijkhuihhh KypcaryBHH, 

TaKCHMOTHH KejiTwpwO HHKapmnHH H^oAaJioBHH KOMribtorep AacrypAapAaH 

(JjoiijiaJiaHnin MyMKHH. Ta?Kpw6a Ba 3(|)4)eTJiap HaMoifflinJiH KypcaiwiaAW- 

TaHJianraH MaB3yjiap khhhhjihk MesoHiiapH acocHAa TaHjia6 ojiHHraH. Ynapra 

Ha^axaT sneKrpon jjapcjiHK, SanKH Bwpiyan na6opaTop»M ctchuh xaM 

ApaTHJIAH. OH3HK Ma3MyH Tpat|)HKJIH, HaMOHHUIJIH, Xap(|)JIM Ba SJieKTpOH 

ax6opoT opxajin eTKa3n6 CepmiHimi aManra ouihphjiah. 3jicktpohjih 4>h3hk 

axGopoTHW inaKJijiaHTHpHiujia xaM MaTepnauHW HWJia6 hhkhih J1O3HM. 

Macanan, Maccacn a-3appaHHHT MaccacHAan 6wp nena Mapora6a Karra 

GyjiraH Ze hmhf jmpo ManAOHHAa MapKaanii (aappara) ajieKTpocraTHK nrapyBHH 

fF=2e_2e>|

Kyq ratcnp KWJiaAH r 6y ep/ia r xupo Ba a-3appa opacnjiarn 

Maeoka, e-3JieKrpoHHHHr 3apfi#H, S=2e a-3appaHimr 3apwi. Z- rapmS 

2Ze2

2 ra Tenr, yjiapHHHr whfwhahcw aca MycfiaT Ba yarapMac

6yjiraHJiwrn ca6a6jin TpaeKTopwncw rnnepSonanaH w6opaT Gyjiajw. 

rnnep6onaHHHT <|)OKycHAa aca xupo 6yjiajiH. Xupo MafiAOHiwa coniuiraH a- 

3appajiapHHHr cohhhh Shjihui, aTOM kapochhuht TyanJinnni TyrpncHjia ryjiHK

TyniyHHara ara 6yjmm ynyH KynnAarn 6wp xhhcjiw SyjiMarHa hkkwhhh 

„ 2Ze2 
u"+u

TapTw6AH HHKH3JIH AH^CpCHUHan TCHTJiaMaHW eHHIU JIO3HM:

= 1^
epAa r. Ey TeHrnaMaHWHr yMyMHH chhmh hkkh enHMAaH — 6np xhhcah 

6yjiMaran TeHTJiaMaHHHT xycycnn chmmhash sa 6np jkhhcjih TeHTJiaMaHHHT 

„ . 2Ze2
u = Acos^>+Bsin^-—7

yMyMHH enHMJiap hhehhahchahh n6opaT 6yjiaAH: mc >

epAa c = Enna mhcoa, Ghkhpjihth k 6yJiraH npyxHHa yqnra 
6HpKKTHpHJiraH Maccacn m GyjiraH jkhcm MyBoaanaT Ba3H5iT aTpo^HAa 

TeGpaHMa xapaxaTJianaAH. /Jchahk. MysosanaT Ba3HJiTHAarH HyKra cbhok 

CHcreMacHHHHT SoninaHHinH, xapaKaTHHHT xhco6 6oiiih, acmbk xapaxar

HOMepw, a -3appaHBHr yaapo Tatcwp sHepniscH r , khhcthk BHepnwcH 

me2 t 6y
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hhc6hh xapaxar. XapaxaTaaHaeiraH rnapna BaKr yrniiiH Gnjian nyu yraan- 

KoopAHHarajiapH (x,y,z) yarapaaH. J^ewaK, 6y tcuthkhh aHHKJianira ohhG 

f . dx , dy , dz\ 
I x—,y— I

xenaan ' dt dt dt)s TesjiwK yarapaaH, Tesjiannni pyii 6epaan:

„ d2x „ d2y d2z 
ai=x=z~r>y =—j» fl*=—r=z 

dt dt dt . ILIap^a (|)a3oaa TeGpanca, yrra xyr

Ff=mar, FI=maI Tai>CHp KHJiaAH> gy TCHTJiaManap exn Te3JiaHHin 

(Gnp HyHajnmiaa) npyxonia MarepHaJiHHHT (Moaaacn) xycycmiTHra 6ofjiwk 

Gynran -kx, -ky, -kz xyn ra^cnpHaa Byjxyara xenaan, mx”=kx 6np nyHajiHiu 

yryn xyn TatcnpHaa HmxajiaHnni SyjiMaran xapaxar y3OK BaKT aaBOM 3iaaH 

(MyBoaanaT B33HHT aTpo^Mjja jiaBpnn paBHiima TaxpopnanaAH. JJcmbx yHHHT 

emiMH x(t) jjaBpHw (JjyHKUHx^aH n6opaT Syiia^H (k=asin-t ckh x=acostyt). F=kx 

xyH sa KOopjmHaTa x(t) ajiacnnoniK nerapacrma hhshkjiw ConiaHraH 6yjia.nn.

By epjja ^-xyr6 yxH 6miaH pajmyc Bexrop opacnnarn Gyp^ax.

AB— = -i-i- = tga
1-pacMflaH xypnHHG TypnGnHXH, Xj , Gy epaa tga -annaH ury

Moina ynyn yarapMaejiwrHHH xypcaTaan, iny Ty^aiuiH xapaxaT rapMOHHK 

kx2 mx'2 „ 
----- +-------= E

Gyjiajm; aJiGaira mohhhh HyxraHHHT ryJinx 3HepnwcH 2 2 ckh

2E 2A: k m
m ra tcht 6yjiH6, yHWHr ipaexropHHCH annHncaaH

H6opaT axaHJTHTHHH xypHni yHHa khhhh 3Mac. Xapaxar TeHrnawacH 

x"+7 x'+fi>0 2x =—F(f)
m ra tcht 6yjin6, Gy TeHTJiaMaHHHr ohhmh Monexyjia 

TeGpaHaerraH MyxHTHH xycycHjrrnapHra F(t) hhht xypHHHuiHra Gofjthk GynnG, 

Gnira xoJwaH 6onixa Gapqa xojuiapna xapaxar anepHOHnx Gynann. BaKT 

«jexcH3ra HnnuiraH capw x(t) hhhf BaKT HexcHsra HHTHJiraHjiarn jihmhth 0 ra 

HHTHJianH, nyKTa MyBosaHar Ba3HSTHra y3JiyxcH3 SKWHuamaan. Oaxar Gnira

XOJiaa GyjiraHaa TeGpaHMa xapaxar Byjxyara xenaHH, Gy epaa

-^ = a>0!,-?- = 2A7
m m -ennniKOKnHx xoa^^nueHTH. XapaxaTHH xpHcraiui HHHaa

Kapacax, MysosanaT Ba3Hxr aipo^naa TeGpaHaerraH 3appaHH ryjiHK 3HepmxcH
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_ kx1 mx'2
E = — +------ = kT

22 ra tcht Gyuajin. Ey xon x.ap 6np apKHHJiHK uapa/Kacnra 

TyrpM KejiraH anepTHa 1 /2kt uan w6opar SyjiaAH jjeMaKflup. JIckhh a^cycKH 6y 

Myjioxaaa Karra HacroTajiap.ua rajKpuSa HanoKacHra 3HA- By XOJi 1900 hhji 

UnaHK TOMOHHjiaH MexaHHKaHHHT Kain4) 3THJiniiiHra ca6a6 6yJUW.

E

ITnaHK HaaapMflCHra Kypa ocuhjmtophhht KBaHT anepnuicH

hv

eb-\ ra

tcht, hv«kt ua KJiaccHK MexaHHKaaani tcht TaKcwMJiaHwni nanuKajiapH 6miaH

-kT 
moc ryiua^H. XaP 6np spkhhjihk uapa^acnra ryrpn KCJirau sHcpnM 2 .

YMyMHH xoji.ua aca hv»kt ocuhjjjwtophh a6cojnoT Kopa HCHCMJiapHH 

HypjiaHmnnra CreH^aH-SojibUMaH Ba Bhh KOHynnapu moc KenajH.

Y3JiyKCH3 TaBJIHMHHHT 6axajiaBpHaT SocKHHHjia 6y MaB3yHH yTHnwani 

KerMa-KeTJiHK Ba M3hthkhh Gorjiawnn UnaHK jjohmhhchhh aHHKnainra hmkoh 

OepajiH. Arap pm = mv, x = q KagH yMyMjianjraH KoopAHHara TyniynnacHAaH 

4)OH,najiaHH6, cHCTeMa ynyn 6np ^asp HHHjiarH ryjiHK Pdq “TaBCHp”H 

aHHKnacaK, y KynHAarnra tcht 6yjiajjH. Tatcnp sjicmchth Pdq ra tcht. Eyn 

iihkji AaBOMHAarH “ryjiHK TatcHp” ajinHncHHHT K)3HAaH nGopar 6yjira 

“OaaaBHH HHTerpaji” KOHryp HHTerpanra tcht 6yjiaaH: K-\pd{l~^a

a
6yjiraHM ynyn

2En E .------= — = n 
a v ,ra

tcht 6yjiajH. AjiGarra yMyMHH ypTa TaKJiHMHHHr 6ocKHHH.ua aKaaeMHK jihuch

Ba KOJuiexoiapAa yin6y MaB3yHH yrnnmani reOpaHMa xapaKar KHHeMaiHKacHTa 

Aonp xap 6np TymyHHajiap OaKajiaBpnaT 6ockhhha3 pHBoxcjiaHTHpHm ynyn 

acoc (“noHAeBop”) GyjiaAH.

Acochh (JjyHAaMeHraji rymyHHajiapHH Ba 6epHJiajiHraH Ma3MyHHHHr 

4>yHAaMeHTHHH npaTHiii jioshm 3Kan. 3ht aBBajio sht yMyMHH sa acocHH 

TymyHHajiapHH xaMAa yjiap saMHHHjia (jjyHAaMCHTaji MaB3yjiapHH aacparH6 

ojihlu KepaK. Masayjiap opacHjaH yKHrmimiiHAa MypaKKaSjiHK ce3HJiaAwraH, 

yKHTHJiHiiiH khhhh MaB3yjiapHH axqjaTHO ojiHiii xaM aHHarnHa Myx.HM Macajiara 

KHpajjH. lOKopHna 6h3 axparnO ojiraH Masayjiap xaM myjiap xcyMJiacHjaHAHp. 

3ht acocHH MyaMMO raHJiaHran Masayjiap SyiiHHa 4)H3hk ra^aKKypHH

inaKJUiaHTHpHiiira apHinHnuiHTHAaAHp.
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-vM»LiiraH MyaMMOHH chhmh TyrpnjiHrnHH ncGorjiani MaxcaA*^ 

V36eKHCTOHjia $)H3HKa yKHTHJiHiunra 6np naaap TauiJiaHJiHK Ba TaX-^ 

KHJiaHjnnc. Xo3Hprw Kynjia TaTJTMM xcapaeHHAa 11 hhjijihk MaKTaGHHHr jkoP^ 

3THJIHUJH (j)H3HKa, HH(j)OpMaTHKa Ba SoiHKa 4>aHJiapHH M3KTa6 Kypcrtjtf 

YKHTHjiHuiHra Ba yHHHr TapKwGwra, MaawyHwra 3tTw6op kujimuihm rasiw 

3TMOFqja.. 3aMOHaBwii >KHx.03Jiap, KOMTiwoTepjiap, (J)H3WK KypHJiMa sa ac6o6jiap» 

BiVieonpoeKunoH annaparjiapHHHr MyjiLTHnpoexTopjiap 6njiaH aJiMauiMiiyBH, 

niyJiap GHJian GnprajiHKAa bhth non STHjiraH paHrjm pacMJiapra 6ofi 

KyJUiaHMajiap 4>H3HKaAaH Macajiauap enjunra, na6opaTopn» unuiapH 

yrKaamura, (|)H3HKa KypcHHHHr Ma3MyHHHH enn6 Sepwnira 2 khcmjih 

KyiuiaHMa, 73 Ta jia6opaTopnx huihhh y3 wnwra ojiraH 4)W3HKaAaH npaKTHKyM 

Ba Aapcjmioiap PecnyOjiHKaAa cajioxHjruiH Ba hjimjih 4>H3HKJiap TOMOHW^an 

HMKapnjiHinn Gexora 3Mac.

OH3HKa yKHTHTHHHHT 3C0CHH M3KC3AH MO/UI a Ty3P4JIHIUH, aTOM 

Ty3HJiHniH xaxwfla, TaSnarjiaH xo/wcajiap lyTpHCMjia Tyrpw TanKHH GepHiinm, 

Tyrpn hjimhh TaxcpH6a Ba Kyaanmuiapra acocuaHran wc6otjih 4)M3MK 

TacaBBypHH niaKJuiaHTHpHniHH y3 Hnura KaMpa6 onraH.

ABBaJiTH yKHTHm xcapaeHHHHHT aacTjiaGioi 6ocKwnHna (Jjhbhk 

KairajniKJiap “MoauaHHHr TyawinniM xaiqma 6oinnaHFnn MabiiyMOTJiap”, 

XapaxaT Ba xynjiap”, “Ba3HCH3JiHK”, “xyn Ba yHHHr 6npjiHKjiapH”, “Mozwa 

MaccacH Ba shhjihth”, yjiapHHHT SHpjiHKJiapH, “cyioKJiHK Ba ra3JiapHT<Hr 

6ochmh”, “IlacKajib Ta»pH6acH”, “ryrani HUHimiap”, “aTM0C(|)epa 6ochmh” 

KaSn MaB3ynap sa 4>h3Hk Tyrnynnajiap yKHTHjia^H. “ApxHMefl xynH”, 

“KeManapHHHr cy3HiiiH”, “XaBo.ua cy3Hm”, “hui Ba KyBBar”, “3Hepnw” Ka6w 

Tymynnajiap, KOHywiap, (JiopMyjiajiap, (J)H3Hk KarrajiHioiap Ba ynapHH yjmani 

GnpjiHKJiapn KejrTHpHJiajiH.

7 CHHtJma “hcchkjihk xoAHcajiapn”, “hcchkuhk xapaKain”, “hhkh 

3HepnM”, “kohbckuhx”, “HypjianHm”, “hcchkjihk mhkaoph” SnpjiHKJiapH, 

eKHJiFH BHeprwniH caKHaHum KOHynn” Ka6n MaB3yjiap ypraTHJiajiH. UlyHH 

TatKHAJiain jioshmkh, “HypjiaHHiu”, “onepnui” Ba 6ouiKa Tymynna GepyBHH 

MaB3ynap K)KopH CHH$)jiap,na 11 chh$ MaicraS AacTypnaa ckh afcaACMHK jiHuen 

Ba KOJuiexcJiapAa 6aTa<|)CHJipoK Ba snaAa H3HHJipoK yKHTHJiraH 6ync, shah 6y 

MaTepnan 6aTa<J)CHJi Ba H3Hhji MaxraG KypCHHHHT 11 cHH^HAa 6epHjnnun 

JIO3HM GyjiaAH.. Ey 6epHJiraH GouiJiaHFHH MawiyMOTJiap kchhhth chhi})
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4)H3HKacHHH yKWTHiujia $3 XwccacHiiH xymajiH. “Mojujaiimir arpt 

xojraTjiapuHHHr yarapnuin”, “xoJKMUun»HHK”, “Kaitaani”, “6yFJianHiu” 
‘KOHjieHcamis ’ b.x.3. MaB3yuap xo^HcajiapHH xxmwpoK TyiuyHHiura

komhji HHcoHHit \O3HprH XXI acp 4>M3HKacH xawma TynHK TacaBBypra 3 
Gynninra epuaM 6epauw. 3neKTp 6o6n.ua “aTOM Ty3HjiHUiH”, “3apxnnapHH 

HKKH Typx , 3JieKTp MaWUOH “SJICICTpOH”, “Pe3ep(j)0pA TaiKpuGaCH 

aTOMHHHT Jmpo MOUCJIH ”, “aTOMJiapHHHT Ty3HJIHUJH” kbGh MaB3yjiapiiH 1 
cnH(|)ua yuianrrnpHinn ynyn epuaM Gepaaw. By acocwfi (JjynjiaMeHT 6yjinC 

acra acra ynn GomhthG Sopmiajm Ba 3bojhouhoh rap3.ua aTOM xaKKna TacaBByp 

niaioiJiaHTHpHuira xapaxar KwiHHajiw. Tok xyqw, xynjiaHHOi, xapunuimc, Om 

KonyHH, sjieKTp Ba tokhhht hiiih sa KyBBam TyuiymiajiapH Ba MaB3ynapH xaM 
4)H3HKa yKHTHJiHumua WKopn cuHtJuiapua xaM yupaHM. JIlhh SepwiraH 

6onijiaHTHH 6njiwMJiap KeHranTiipn6 CopniiajiH. 3neKTpoMarHHT xowcanap, 

aneicrp tokuhhhp reneparopH sa 6oniKa MaB3yjiap 11 cHHtjma “3JieicrpoMarHHT 

TyjiKHHJiap”, “Te6paHHnuiap” MaB3ynapwHM axuiHpoK Tyniynmiira epjjaM 

6epa£H.

Xo3nprn KyHjja 1 khcmh 46 Maipysajaan w6opaT axaueMHK jihiich Ba 

KOJUiexuiap ynyn non STWJiraH Mai>py3anap GyiiHsa yKyB KynnaHMa, (|)H3Hi 

npaKTnxyM htom TysHUHiim 6o6hhh y3 Munra KaMpaS onran 6yjm6, 6h3 thbchJ 

3TaerraH aTOM xaKWuarn uacrjia6KH ryniyHnajiapHH y3 HHwra KaMpa6 ojiMaran. 

YjiapHH KnpHTHjica, (|)H3HK TacaBBypHM mxuth niaRjuiaHwiiHra XHcca KyniHJiraH 

6ynap 3UH. KypnHw6 Typn6unKH, MaKTa6, aKaueMMK jnnieii Ba KOJineaqia 

yKHTunran MaB3yjiapHH TauiwMHHHr xap 6wp 6ockhhh aa yiarnuiHS, 6ohhth6 

KeiMJiauH. TauniMHWHr xap 6up Sockhhh yronwiHin MypaKKa6jrnn< 6hji3H 

4>apK KunajiH. EaKanaBpHJiT 6ocKn*rKHa xaM “aTOM TyswiHUiH , ymiHr 

TacaBBypnapH xaKHUarn ax6opoT “3eeMaH a^exTH”, “IIlrapK a^emi b.x.3. 

MaB3yjiapuarn MypaKKaG Kejrn<pn6 unKapninjiap Ghjibh, ^H^^epeHiiHajuiani Ba 

HHTerpajuiani Ka6« MareMa™ xcapaeHJiap^H ^anaHHfi aManra omnpnnauH 
(MacanaH, “MoaeKyaaaapHHHr rescap 6yi«™ -kchmo™ Maasyca).

- .x^TTMKJiaow xaM MyMKHH, my cabaGjiaH
Konae* 6H™PyB™apH kchhh yKHMac: P* TexH0„p

6H3 a^pame onraH Marepaan hh4> p Ma3Mymiml

KOMUbiOTep uacrypjiapH ePflaima Maicra6-y3nyKCH3

6oHWTHJiHinnra y3 XHccacwffl gH3 0JIFa cypraH foxhh

cnupajicwMOH TaKirwMHHHT y3arw
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aMajira omnpmura xapaxar khjiahk. YanyKCHa TawinM crmpannHH moacjie 

CH^anma KypajiHran Gyjicax. Djuihoc niaKJiHjjarn xapaeH-MaKTaS TarjiHM 

acapaeHMra moc Kejiajjn. YHAan cnupajicHMOH HH3wxnap TaKnuMHM

6aKajiaBpnjrr, MamcrpaTypajia asbom BTHiimra eKH xaeTAa TabJiHMHH hiii 

acapaeHHAa TaKOMHJUTanrrHpHin cTiMpanjiapHAHp. 3ht Karra ajuiHiic — MaicraS 

thkuhm )KapaeHH. OmwKa yKHTHinHWHr »apaeHH xaM my coxara TyFpw KenaAH.

IIIyHAaii khjih6, TaHJiaHraH MaB3yjiapHH axSopor TexHOJionwiapH 

MyxHTHAa, aneicrpoH flapcjiHK Ba BHpTyaji JiabopaTopHJi ctcha mamiHAa 

yKHTHJiHmH xaMAa anraHaBHH 4)H3HKaHH yKHTHiiiHH HoaHiaHaBHH ycjiy6;iap 

6wiaH FDKOAKOpOHa y3BHH GOHiaHHUIH 3aM0HaBHH ax6opOTAap 

TexHOAonuuiapH Ba KOMiibioTep AacrypAapH MaxMyacH opxaAH 4>h3hk 

MaAaHHXTHH, KOJiaBepca (J)H3HK TacaBBypnn sa Ta^aKKypHH inaKnnaHHniHra 

XHeca KymaAH. [70,85,86,160-163].
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IIEOE EYlimA XyJIOCA.
Ey bobna nenarorHK nacrypnn Bocnranap epnaMWia, MynrHMejiHa AW 

BOCHTacima 4>h3hk ^apaemiap xconnaHaHH, naboparopHM umnapH HaMOHH 

KHHJihhhduh, casoji - jKasobnap TaniKHJi sthjihluh xaKHna, yananrrnpHnHinH 

khhhh MaB3y/iapra ohji sneKTpoH jiapcnnrH sa BHpTyan naboparopwi ctcha 
Html Front Page, Adobe Fotoshop, Corel Draw, comcoder, Macromedia Flash, 

demoshild nacrypnapn xaKKua baen STHnraH, ynapHHHr bHpranHKHa 

HuiJia-nuiHuiH^a Byxcyara KenanHraH BHpTyan yKyB TCXHOJionurnap Ba 

napcjiHTHHH ^panini Ba yxys acapaeHura Kynnam raBCHM anuiraH. 

HotaHaHaBHH mapoHTna yTKa3Hm MyMKHH bynMaraH Taacpnbaap, siJxpeKrnap 

KypcaiujiajiH. AHtaHaBHH ycnybnapHH HJKo^xopOHa pasHnma HoaHianaBHH 

yra (Jjaon (HHTepaKTHB) ycnybnap bnnaH HH(|)opMauHOH rexHononuuiap 

MaKOHHfla naMbapnac paBHinna yrnnann. HHTepaKTHB jiapcnap (jiaHHH kxidh 

yanauiTHpHJiHmHHH aManra ouiHpHJiaHH, Tanabanap sa yKyBHHnapHHHr 

aKTHBJIHTHHH, XaTTOKM yPTa4a yKyBHHHHHT (^aOJUIHrHHH OLUHpHIIITa X3M 

HyHanTHpHjiraH yxysHH - Tanaba sa yxwryBHH bHprajiHnyiarH neMOKparwK Ba 
yra 4>aon HcapaenaHp. Eynnaii Hoam>aHaBHH napcnapHH axbopoT 

TexHOJionuuiapH Myximma Tannoui khjihih TaKJiH(|) KHmmraH Ba awanra 

omHpnjiraH. Java bepHJiraHJiap baaacnna Ty3HJiraH HoaH^anaBUH napcHHHT 

MaTHHHH KnpnTHni jjacTypjTH BocHTacH aca bapna (Jian coxnbjiapH ynyH 

epnaMHH Bocnra byjinb, aHMMamwin, MyjitTHiuiHKaTWB, ahhhmhk xapaKawi 

naBX,ajiap opKaim Massy MaTepHanwHH baen khjihui sa jiOKan cen» opKann 

HHTepaKTHB yejiybnarH khhhk Ba Karra rypyxjiap ycnybHHH aMajira omnpHnira 

epjiaM bepajiH. EynnaH Taiutiapn «d>H3HKa», «Ct3thcthk <|)H3HKa», «Atom Ba 

JWpo 4)H3HKacH» byjiHMJiapnra Jionp caiiTJiapHH spaTHin Ba yjiapHH JKOpnii 

arum, pecnoHjieHTJiapHH perHCTpaiiwmaH yTKasmn xaMjia ynapHHHT 
(jjaoJumrHHH omnpHni MacajianapH Kypnb HHKHJiraH. [11-15,16-17,18-22].

Eh3 TascHM sTaerraH nacrypHii komiuickc Ba sneKrpoH napcjiHK xaMjia 

BHpTyan naboparopww crenjin antaHaBHii nape mncnmia Hoam>aHaBHH jjapcnap 
MajKMyacnna “Atom Ba aupo <|)H3HKacH” Masaynapn sa “MonexynJip $)H3HKa 

bynHMHjta MaB3ynapHH y3 Hnura KaMpab onraH bynnb, Ha^aKar MO/wa 

xaKHJiarH, banioi, MHKpoobteKT Ba MHKpoaappa xaKHjjarH TacaBBypnapHH 
omnpninra y3 xnccacHHH KyniajiH- “MoneKynnp 4>H3HKa” bynHMHnH Tannab 

onHHraH MaB3ynap aca y3 Hafibarnna bynHM MarepHanHHH TyinyHHiirra 

KenrHpnb HHKapiuiHniH tbijihm xcapaeHHHH xxiiih TaniKnn sTHJinniHra y3 

XHccacHHH KynwH [27-37,114-118].
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in BOE. AXEOPOT TEXHOJIOTHHJIAPH MYXHTHM 
yKHTHJIHUIH KHHHH MAB3YJIAPTA MYJIETHME^HAJIH

AHCKJIAPflA 0H3HKAAAH JtHJJAKTHK MATEPHAJIJIAP 

HPATHUI.

3.1. § AXEOPOT TEXHOJIOrHHJIAPH MYXHTH/1A 
^KHTHJIHIUH KHHHH MAB3YJIAPHH TAHJTAUIHHHF

ITEAATOTHK ACOCJIAPH.
AxGopOT MyXHTHHH MaBJKyjJJIHTH XGH KHMT3 CHp 3M3C. 3aM0HaBHH 

HH^opMauHOH TexHOJionuiiap: aMajinn jjacrypnap MaxcMyn, ninepTeKCT, 

Myjn>THMeAHa, cxanep TexHOJiornscH, BjieinpoH BHpTyan Kyry6xoHajiap, 6wp 

TiuujaH RKKHHHHCHra ynipHin, Maco^aBHM TauiHM »apaeHMra Knpn6 

KejiMOKna. UlyHjjafi aican, axbopoT TexHOJiormuiapw MaKOHHjja tjiaHHH, 

xcyMJiajiaH 4>H3HKaHH yKHTHin xcapaeHH KjnHKapjin xKapaewmp. 

TexHonorHajianiTnpHiH, ax6opOT tcxhojioths Ba KOMnbioTepJiamTHpHUi 

rojuiapura acocjiaHran hhth nejiarornK tcxhojiobui (HITT) awajiHeni 

am>aHaBHH TawiHM TexHOJionwJiapn MyxnTHjia pnBoauiaHajiH [162]. 5Jhfh 

neflarormc TexHononiii HoaHianaBww AapcHw HparnjiniuHra 3aMnn 6yjia^w. Yra 

(jjaoji ycjiy6jiap: aowi xyxcyM, kmhhk rypyxnap ycjiy6w, Karra rypyxnap 

ycjiybw na^axaT yxyBHHJiapHH (Jjaonjiauiinpajiw, 6ajiKH yjiapHH (Jjanra 

KH3MKTBpw6, GmiHMJiapMHH oniwpHiiira enjioinaKwraH ycnySnap^wp. 3Hr 

KH3HKapjiMCH, yKHTnni xcapaeHM 6y ycny6napjia lOKopmiaH “TaaifriK” acocima, 

in,™ flOMHHaTopjiHK acocMjia aMajira oniwpwjiMafiAH, SajiKM Tew xyxyKnwK, 

hdkoGhwjihk npuHinmjiapwa, (Jjacajnrrauniira (Ma3Mywa Ba MaB3yra 

HynajiTHpHni opKajin) acocnanuG yKjrnnn, aMajira omnpwjiajn. HHTepaKTHB 

eKH yra (|)aon ycjiy6napHH axGopor TexHononwuiapH Gnjian Gnprajimcjia 

(j)H3HKa yKH™111^1 KyjinaHHJiMiiiHra 4)H3HKa yKHTHmHH ax6opoT 

TexHononwjiap MyxHTHjia aMajira oninpHiu ynyn MOcnainrHpHni Ba maponr 

xparnS ojihiu 3apyp [179-184]. HHTepaKTHB ycny6jiapHHW 6hjihm ojihui 

ycyjuiapn KynHAanmap 6yjin6, yjiapaan HoaHtaHaBHH jjapc acaapeHHjia 

(JjoHnajiaHHJiajm:

-M yaiuiH raxpH6a;

-6 eHXTHep Kyaanmi;

-M aBXyM MOXHfljiauiTnpHin eKH a6crpaKT KomreHryajuiani;
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-4 >aoji 3KcnepnMeHT. EyjiapHH Ghjihm ojrnm peecrp
AeifHJiajin. Yhhht AwarpaMMacn HH3HUI MyMKHH xap gHp H K^pca'na™iapn 

niaxc SyjiraHw yqyn, KypcaTKHqjiap xaM rypjiw xhji AHarpaM HHJIHBHAyan 

lOxopHAarn Typrra peeciep KypcaTKHqnapH xap gHp HHcn„ - ?PAa
_ „ HUa y3 ypHHra ara
Ohshkbhh yKWTnnira xaM axbopoT TexuonormuianHM -

PH »opni{ KHjiHnr
□JieKTpoH Aapcnwrw, Hpamui pht Aonsapo MacajianapAHp [5 6 7] '

HynKH Maipysa sa aManHH aapcjiapHHHT yjapo qaMOapqacjiHTH
6oFjn<KnwrH, yKWTyBqw ynapAaH (JjoKnajiaHHiu Maxopam AapcHHHr caMapac8™ 

H(J)OAajiaiiAH. 3jieKrpoH aapcnnK yqyn 20 Ta MaB3yHH ‘YMyMHft (jmiaa” 

KypcHHnnr “Atom Ba JWpo (|)H3HKacH” GyJTHMHAan Taming ojihhah Kyiimiarw 

MaB3yjiapAHp:

1. Tomcohhhht Moziejin.

2. Pe3ep(J)opA Taxcpw6acw.

3. Atomhhht aapo moacjih.

4. Atomhhht ruianeTap moacah.

5. Bop nocTyjiaTJiapn sa HaaapnacH.

6. MojieKyjiaHHHT xapaxaTH. 3-nacTHK sa HoanacniK TyKHaniyanap.

7. HoHJiaimnu. Bop paunycH. XapaKaT Minqiopw momchth. DjunnmiK 

opOnrajuiap Ba xapaxaT mhkaoph momchth. Sjunnmnc opOmrajuiap sa xapaxaT 

MHKAOpH MOMCHTH. ATOMfla 3JICKTpOHHHHT MarHHT MOMCHTH MarHHT KBaHT 

COHH, CTTHH Ba 3JICKTpOHHHHT XycyCHH MaiHHT MOMCHTH. [87, 88, 114-116].

8. OpaHK Ba FepiiTZDKpHGacH.

9. UlTapK 34>4)CKTH.

1 0.3eeMaH a^t^eicrH.

1 1,3eeMaHHHHT nopMaji Ba anoMan s^h^ckth.

1 2.3jreMeHTap aappauap.
1 3.3appajiapHHHT TyuKHH TaOnaTH. Jie Bpoiuih tyjikhhh.
14 . KBaHT MCXaHHKaCHTa KHpHIH (SpKHH 3appaHHHT TyuKHH 4)yHKIIHflCH. 

SXTHMOJUIHKHHHT 3HHJIHTH. OnCpaTOpJiap. UIpCAHHTCp TCHTJiaMaCH. 

CraunoHap xoJiaTAa IIIpeAHHrep TeHrnaMacH. rioTeHijHaJi TycHKAani 3appa. 

(Tynejib o^ckth).
15 . Kyn □neKipon™ aTOMJiap. (KypHHimnfflHF TaiMumm ycny6n. 

□neKTpoHJiapHWHr y3HHH TymwH Syfima ownnuiaH 4>hkp lopHTmu (Honmi 

HWHnamyB). 3TOKrpoH Ko6HKnaPH. Hay.™ npinram™. KoSHWiapHHHT
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Phjihiiih. 3jieKTpoHJiapHHHT TaLCHpH. MniKop 3JieMeHTJiapHHHt. 

eKTpJiapH. ATOMnap paflwycjiapH. PemreH Hypjiannul, yHHHr cneKrpjiapw).

16 . 3appaj]apHHHr cohmjihuih (Mojwa 6njiaH 3appajiapHHHr TaBCHpx^ 

*aKHjja yMyMHH TacaBBypjiap. TyjiHK caMapajm KynnaJiaHT kcchm. Tyjim^ 

’WaajiaHr KecHM Ba Kynjiap TatcHpHHHHr pajmycH. TyjiHK xyHiiajiam- 

KecHMHHHr iothjihiii KO3<J)(|)HueHTH 6hji3H SornaHwniH. Cohmjihoihhht' 

AH(J)(|)epeHiman KyHjjanaHr kcchmh. Pe3ep4)opA (|)opMyjiacH. Peaep^opj* 

^opwyjiacHHH KejnupHO HHKapHni. Pe3ep4)opa TajKpnOajiapH).

17 . MojwaziaH 3JieKTpoMarHHT ryjiKHHHHH yrHiiiH (Mojmajia 

3JieKTpOMarHHT HypJiaHHmHHHT KJTHJIHUIH. O0T03(|)(|)eKT. 3pKHH 

3JieKTpoHjiapAa epyrjiHKHHHT cohhjthiiih. 3jieKrpoH-no3HTpoH HcytjmiHKHHrrr 

TyFHJIHUIH. lOTHJIHinHHHr TyJIKHH KO3(|)(J)HIieHTHHH ^“KBUHTJiap SHepTHJICHAaH 

Ba Mojma xoccajiapnuaH Oofjthkjihfh. MerajuiapHHHr sjieKrpoHJiapaaw yayjiriCS 

hhkhuih).

18. HoHJianiyBHH 

CMHpHJIHIII.

19. PanHoaxTHB 

CMHpHJIHUIHHHr acocnn

HypjiaHwmjjapHH ypraHMm ycjiySnapn. Ajit^a- 

eMMpHJIWIU (ChJDKHIH KOHyHJiapH. PajJHOaKTHB 

KOHyHH. KerMa-KCT pa^noaKTHB y™mjiaP- 

eMwpHJiHm, ^“eMwpwjiwni. TaGwnii pajiHoaKinB H3OTOiuiap).

20. Xapo peaKiinxjiapw. (jwpo peaKmuuiapHHHHT TypjiapH. Xupo 

peaKiiHXJiapnna aneprwiHH caiqiaHwuw. TapKwGwii M#po. HeiiTpOHJiapHUHr 

xoccajiapH. XnpojiapHHHr 6ynnHHiiJH. 3aH>KHpjiH peaKUHs. Tepwoswpo 

peaKmumapH. PajjHoaKTHB H3OTonjiapHHHr KyjmaHHJinnin). 3an)KHp 

peaxuiwiapH. TepMOH^po peaKixHunapH.

OtrawKa yKWTHnwa neuaroniK TexnoJionwHH 6yHjian peanjiaumipHJminM 

yHHHr OyjiHMJiapHAaH JOKopn^arn 20 Ta xa6yii khjihhhiiih khhhh GyjiraH 

MaB3ynapHH raHJia6 ojuimra 3aMHH byjijjH. KypunuG Typn6AHKH, MaB3yjiapHH 

T3HJia6 OJUTHHUJH KCTMa-KeTJIHK, HJIMHHJIHK, M3HHJUTHK npHHUHnJiapHTa Kypa, 

Kypra3MajiHJinKra apumimira MaKcaji khjtm6 KyHiuiraH. TaHJiain Me3OHjiapn 

KyHHAarnna:

a. anrerpeM TapKH6H^arn aroM sa 3JieMeHrap 3appanap ypTacH^arHI 

ysapo ratcHp Ba OorJiaHHnuiapHH, xy3 6miaH Kypw6 SyJiManjlHraH xo^Hca, 

3<j)(l)eKTJiapHM ypraTyBHH MaB3yjiapH«;
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„ 8a d)(bepeHlIIiaJI - raTyBt,H
6. MypaKKaS kcuthphS HHKapmiuiapHH, A|,(P oTJiap^ 

KeJITHpn6 HHKapHIUJiapHH Tajia6 KHJiysHH, TaKCWM 

MaB3ynap; KypHnMaJ'aPKH

c. KHMMaTJiH ac6o6-ycKyHajiapHM (ycraHOBKaJia

'ranaG KwjiyBWH 3(p(peKTJiapHw ypraryBsw MaB3yjiap;
A. peaii maponr.ua yTKa3HlIJHHHr 6ynMara

KysanuiHiiiH MyMKHH SynMaran xojwcajiap, Mojie/map- aHaBH^ yra
Eyimaw MaB3yjiapHw KaMpa6 ojiran jjapcnwan uapc Hoa 

4>aoji ycjiy6.ua TaiiiKHJi khjihhuuh. JJapc aaMOHasHM >raxo3Jiap: BHUe P 

exii MyjrbTnnpoeKTop, KOMnbioTep, jiaaepuw ckh MyJiBTHMejjwaJDf 
2Kwxo3JiaHa#n. CajioMJiainmn, TaHHniyB HoaHbaHaBHW ycjiy6.ua ojih6 6opitna^w 

“My3 sappajiap”, ywwHJiap Tannoui Kwumiauw. #apc KyiiHuarH JKapaenua 

aMaura omwpwiauw: hhhk Taxpw6a, peipueKTHB Kyaannn, a6cTpaKT 

KOHiieirryajinaniTHpHin, (paoji 3KcnepwMeHT. Ey aMepmcajniK ojihm JJ.Koji6 

TOMOHHjjaH aHUKJiaHraH ycjjyGHnnr $H3HKara xyjuiaHMJiHinn xaM iaHJia6

ojiHHraH MaB3yjiapra 6arwiiuiaHraH sjiexipoH jjapcjinnma y3 axcwHM TonraH.

Ahhk Ta>KpH6a xcapaeHHjia TawiHM oJiyBHHJiap TajxpnSaHH xypajuuiap 

Vh^h cynr Ta>xpH6aHH yajiapu 6a)xapw6 xypajuuiap era yHH 6omxa 

maKJUiap.ua 6ajKapHJiHiiiHHH HaMonnuDiH KypmnauH. By xcapaeHHH pe(j)JieKCHB 

KyaaTHiii .uenHJiauw. Yn^an cyHr Taxpn6auapra TaxHn6, naaapmi 6epwiajjH. 

OopMyjrajiap KejrrnpmiajjH. Oaoji SKcnepHMeHT TapHKacHjia Macajianap 

enmiauH, yfira eaawcpa OepHJiauH. Ey JxapaeH GHJiHMJiapHH MycTaxKaMJiani 

^KapaeHHUHp. Eynra mhcoji TapHKacw.ua afinnKca aTOMHHHr xupo sa ruiawerap 

MOjiejiJiapHHM MycHKajiH, obo3Jih sa xypraawajiH HaMoinun raJiHHwniM, 

JXapcHHHT GopnniH KOMHbJOTepjiH awaura onnipnjiaHH. Kchwh TaJiaGajiap 6wp 

Hena rypyxjiapra 6yjiHHw6, caaojuiap Gepwjiajm sa Tajia6ajiap caaojuiapra 

rypyxjiap.ua TaiiepJiaHHd, xcaBoGjiapHHH thkuhmot raJimuajiH. TypyxJiap 6np- 

C5npHra casoji 6epwniauw. CaBOjmH yraryBqn xaM 6epmnH MyMraw Ba 

^KaBo6jiapHH Ky3aTw6 6opajjw. KeimH MaB3yHHWT naaapnw khcmhhh yraryBra 

SepajiH. rypyxjiapjjani jKaBoSjiapnw TyjiuwpKUn Ba TyrpnjiapwHM axparwS 

’TMKajiH. MycTaxKaMJiani yqyn jihthh aTOMHHWHr xupocH HaMowwin aiwiauw Ba 

caBOJUiap 6epHJiajiH. Ey xcapaeHHH xaM ^horryBra era Karra rypyxnapua, 

x.oxjiaca, khhhk rypyxjiap.ua, xoxjiaca, khhwk rypyxnapua yTKaawnm MyMKHH. 

ULIynuan acocua 20 ra Massy yKwnuiajjw: xpanuiraH ajieicrpoH uapcjmK jiaaep
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AHCKra ojihhhG v
’ y ac°CAa yKHTHiiiHH Jiaaep Jioicaa ckh rjio6an Internet rapMox

^CKTpoH AapciiHKHH xpaTHjiHiUH 3aMWHn.ua Java nporpaMMajiauiTHpwiii 

THJDUla Kwnum
pnm thjih cojma SyuraH Hoain>aHaBHH AapcHHHr MyxappH 

AacTypuHw ryaum sa aHHMaijHJUiapHH cKpunTjiap opKajiH, yuapHHHr 

GepHJiraHJiap GaaacHHH upanrai, TypjiH xhji Myjn»T sa obosjih jiaBxajiapHH 

IlacKajn* thjihas TyawJiraH jjacrypjiapHH rypiiH xhji $h3hk 

\OflHcajiapHH MojxejuiapHH, stJxJieKTJiapHH HaMowwni KWJiyBqw jjacrypjiapjiaH 

4)oiUajiaHHni MyMKWHJiHrn aHHKnanjiH. ByKUaw 3JieKTpoH uapcjiwrn acocHAa 

yrajiraH Aapc 3JieKTpoH TeKnnipHJiaHH. Maxeye tcct AacrypHAaH 

<|)OHAajiaHWjiaAH. BwjiwMjiap 6axojiaH3AH Ba 6ajuiaHaAH. UlyHH MatJiyM khjihui 

xepaKKH, nape xcapaeHHjia MasMyH yarapMaHAn, tuakhkot oGickth 

yKHTTHJiHuiwAa khhhhwhjihk pyii 6epraH MaBaynap 6yjica, yjiapHHHT 

yKHTHJiHmH ajieKipoH AapcjmrH opKajiH yra (jiaoji ycjiyGjiap opKajiH 

HH^opMauHOH TexHOJionuuiap MyxHrwua Hoam»aHaBHH uapc cn^an-ma aMajira 

OUIHpHJiaHH.
/Jape jxapaeHHAa rajiaGanap aHrcrpeM TapKH6HAarH Ky3 SnJiaH KypuS 

6yjiMaiiAHraH <J)H3hk xouweanap Ba Ta-bcwpjiapHH, 3(])4)eKTJiapHH, aHi>aHaBHH 

jiaOoparopHX niapoHTHAa KypcarnG 6yJiMaH4HraH TaxcpHSaJiapHH, K)KopH xan 

KHJiyBHH hmkohhjitjih ac6o6 sa ycxyHajiapHH TanaS KHJiyBWH TaxcpnGa xaMjja 

4>h3hk xcapaeHJiapHH aiiHMauHOH MyjibTwruiwKaTWB Ba xapaxaTJin khjih6 

KOMTibiOTep SKpaHHjia HaMOHHni KHJDiHaAH [116-127, 164-1174]. TauaSajiap 

6wp BaKTHHHT y3H^a caMapajiH (J)H3hk MaaMynnw yionn, yKHJiraH xcapaeHHH 

(])H3HK xoAHcanap sa s^^eicTJiap ckh TaxcpnGajiapHH HaMowwiiiH opKajiH 

Ma3MyHHH jmana axoinpoK sa nyxra ysJianmipHniaAH. JI^hh caMapajiw Ma3Myn 

Ba yHra HaMOHHnuiH raGnar/ia pyfi SepwniHra skhh naMowHin KHJiHHyBWH 

MyjibTHiuiHKaTHB Kajip, Tajia6aHHHr TacaBBypHHH niaKJUiaHTHpHin opKajiH 

TyujyHHinH Ba yajiannupwniwra xxnm raBcnp xypcaraAH. IlIyHHHT 6njiaH 

6nprajiHKAa saxTHH Texcainra spnniHJiaAH sa yKHTyBHHHHHr huihhh 

ocoHJianiTHpaAH.

Ojihh yxy» lopTuapnaa xo3Hpn< Kymia Matpyaa MaTHJiapH non snuiraH 

KyjuiaHMajiap Kyr6xoHajiapra ToniunpHiiraHH xew KHMra enp 3Mac. Mai>py3a 

ManuiapHnaH MaB3yjiapHH xxniH yajianrrnpraH Tana6ajiap ywyH 3Mac GynAafi 

HoaHbaHaBHH ycuyGAani sa ax6opor TexHOJiorwunapH MyxHTHAarH yKHTHin
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Ke -KepaK jiecaK, xen xaM My6oJiara dynMamiH. khjihiii 
exHojionmjiapu MyxHTnjiarH (J)H3HKa yKHTWUHW 'ratu opKaJiw 6oin*<a 

^TWJiraH ojieKTpoH flapcjmrwHH, KOMnbioTep xaM aMaJira

KoMnbK)Tepjiapra yaanid, Maco^aaa rypnd yKHiwH1 yKHTWiB
0IUHPHni MyMKHH [78, 80]. BepHJiaerraH jmnaKrtfK MarepHaJi 3 

CH4,a'niHH oninpHuira 3aMHH apaTanH [42,51,52,61-66]-

3.2.§ AXEOPOT TEXHOJIOnWJIAPH BA YTA <DAOJI 
yCJiyRJIAP MAKOHW^A <DM3MKAAAH 3JIEKTPOH AAPCJIWK.

OH3HKa yK^THin^a nejjaroruK TexHOjroniflHW ax6opor rexHOJiontfCH 

3aMHHnna OyHjiaH peaiuiamrupujiHinH yHHHr GyjiHMJiapmiaH lOKopKnarn 20 Ta 

Ka6yji khjihhhhih khhhh Oyjiran MaB3yuapHH ranuaS ojiHrnra 33MHH OyJUH. 

TaHJiam MesoHJiapH sa Massyjiap homh 3.1. §. 4a GepwiraH. 3hjiw lOKopuna 

TaHJia6 ojiHHraH MassyjiapHH HHMa y^yn jjacrypjiaiirnipwui Ba 

TexHOJiorHHJiaiiiTHpHiii 3apypjiHrHHH aManra hc6ot jatriHmra yraMH3:
- Tomcoh MojiejiHHH aHtanaBHH jiaOoparopHJi niapownma Kypwf 

6yjiMaHjiH, ajieKTpoHjiapHHHr xapaKaTHHH KypcaryBHH sa Myc6a 

3apxiuiapHKHr 1 A°c(|)epa HHH^a tcht TaKCHMJiaHraHJinrw xypnni hmkohhxtI 

iiyK;

- Peseptjjopji TaxpHOacHHH aHtanasHH Jia6oparopnx mapoHma yMyMan 

6a»apH6 OyJiMaiuH, OnpHHHHjiaH, ojithh ckh KyMym (|)OJibra Ba a-3appanap 

HHKapyBHH pa^HoaKTHB Manda 3apyp, ciiHHTHHJunjHJUiapHH (HaKHaninapHH) 

Kaita KHJiyBHH 3Kpan KepaK;

- aTOMHHHT xapo Ba HJiaHerap MOAaajiapHHHr MaxeTJiapH am>aHaBHH 

jiadopaTopHJi mapoHTHjia MaBxeya, jickhh yHHHr jjHHaMHK xapaKaTJiH moacjih 

aroM xaKHflarH AacTJiadKH TacaBBypnapHHHT pHBoxcnaHnniHHH ryinyHTHpHinra 

epjjaM depanH;

- UlrapK 3(|)4)eKTHHH yTKa3Hin ynyn xaM ajieicrp MaitaoHHH Byxyara 

KemupysHH ycxyna Ba acdodjiap 3apyp;

- 3eeMaHHHHT HopMaji Ba anoMaii 3$K|)eKT.JiapHHH yrKaanni ynyn khmmbt 

TypauHraH iokoph xan KHJiyBHH KypHJiManap 3apyp;

- 3HHniTCHH sa fle Xaa3 TaJKpndacHHH yrKaawiu yqyn xaM ynra moc 

ac6o6uap 3apyp: rajiraK, rantBOHeMerp, ocMa kjk sa doniKanap;
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-UlrepH Tepjiax Tajxpn6acHHH yrxaanm ynyn sea aioMJiap nacracn 

6npop THpKnm^aH hmkhuim Ba 6np jkhhcjih 6yjiMaran Marnnr MaiinoHn 

SyjrnuiM xepax;

-$)opMyjiajiap, xejrrHpH6 HnxapHiiiJiapHM, MareMarax annapaTnan 

4)OH^ajiaHMUJHH aMajira omwpmn aapyp.

KypKHn6 TypH6flWKw, 6ynnai< MaB3ynapnn KOMnbioTep yxys nacrypuapw 

opKajiH yiorrnjica, (JjaKar (J)H3HK jxapaeHJiapnHHT MMHTaiuuicnHH aManra 

ouinpnjica, mxxmhhm xonua sea, jtehm wH^opMaijwoH Texnononninap Myx.nrH.ua 

HacJjaxaT (|)H3HK JxapaeHnapnn Monennammpnnaun, 6ajiKH uapCHUHT ysnnn xaM 

MOjicjuiainTHpHUi, OBO3JIH sa MycHRajiH aManra oinnpum HMKOHiwrnapw 

TyjiapoKnup. Illy 6oncuan 6y MaB3ynapra snexrpon jjapcjiwrn Tyunui aapypain 

nanno 6yjiran. HlyHnnr 6nnan 6npranHxna uapcnn Hoam>anaBHn ycny6nap,uaH 

4)ow^ajiaHn6 yrwinra MynxcannanraH.

Eymiaii MaB3yuapnn xaMpa6 ojiraH napcnnxna uapc Hoan-banaBHn yra 

$)aoji ycjry6.ua TauiKWJi KUJinnaun. /Jape aaMOHaBwii >xnxo3jiap: BHjieonpoeKTOp, 

KOMnbKjTep, jiaaepjm ckm MyjibTHMejinajiH awcx Gwjian jxnxo3JiaHaAw. 

CajioMJianiniii, TaHumyB HoaHtaHaBnii ycjiy6.ua oum6 6opnnauH. Ey jxapaeH 

yxyBHM Ba Tajia6auapHH anna uajnui sa apxwn TyTwniJiapn ynyH ep^aM 6yjiauw. 

/{ape KyMnuarn xcapaenua aMajira omupnuajiM: aHHK TaxcpnGa, pei))JieKCHB 

KyaaTHin, aScrpaKT KOHiienryajiJiauiTHpHiu, (jiaoji aKcnepHiweirr.

Ahhk TajKpHOa 3xapaeHM.ua TatjiMM ouyBHHJiap Taxpw6aHW xypaaniiap. 

yjiapHMHT 3i>Tn6opnra Mamxyp xani^neTuap, MaB3yra omji 34)4)exrjiap, 

Tajxpn6auap xejrrnpnjiauH sa KynHJia^H. Macanan, 6y Hbiotoh Konynn 6njiaH 

6ofjihk xo^nca 6yjnnnn MyMxnn: Heiotoh “nnwa ynyn jxncMJiap xaMMacw epra 

TOpTnniajn” ue6 yiuia6 loprannua, ynwHT 6omnra OJiMa TyniwniMHW 

xypcaTyBHM HaMonwm aHHMaijnoH xypcanuiaun. YnuaH cynr Typnw 

Tajxpn6ajiapHn yxyBHunap y3Jiapn 6a>xapn6 xypaunjiap exn yra 6oinxa 

inaxjuiapua 6ajxapHJiHiunHn HaMonnniJiM xypninaun. Macanan, rypjiH 

npeflMerjiapHM epra Tynmpw6 xypnniajin, 6ynap nonyx, Torn, reMwp ipurnnup, 

TOByx nam 6yjrnnjn MyMxnn. Ey jxapaennn pe$JiexcHB xyaarain .ueifruiaHM. 

ynjxan cynr Tax<pn6ajiapra Taanw6, naaapna 6epnjiaun. OopMyjianap 

Kejrrnpnuann. K^umHran Ta>xpn6a sa xyaaranuiapnan aapypnn Hasapnw 

6njniMJiap ajxapraJiauH. Eynua aBBan rypyxHM rypun xnnnx rypyxjiapra 6yJin6, 

caBOJuiap 6epHjnnmi MyMxnn. Caso jut ap an6arra yrajiajiHran MaB3yra ona 
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6yjiHinn KepaK. MacanaH, Massy “EyryH ojiaM TopTHUinni KOHynn” ne6 

HOMJianca. TaKpw6aH Kyuunaru KypHHniunarn caBOJUiapmi Gepuru MyMKHH. 

“Hmmb caGaGnau xaMMa Hapca epra TopTnuiasepajiH?”, “Kun reKHCJiracnaH 

cnpnaHH6 KeryBHM jkhcm hhm3 yuyn epra ryuinG Kerajjn, yHHHT khh 

TeKHCiiHKiia kojihuih yuyu HHMa Gyjrrauu KepaK?”, “EpHHHr ToprraiiHiii Kyun 

HHMara Gofjihk?” b.x.3. Karra rypyx/ja 15 nau 30 raua yxysHH-ranaGanap 

GyjnmiH MyMKHH. Khhhk rypyxnapna 3ca yjiap 7-8 KnuiujjaH H6opaT Gyjinin 

KepaK. UlyHra Kapa6, rypyxnap cohhhh aHracnaui yKHiyBHHHHHT aiqi- 

3aKOBaTHra TannajiH. Typyxjiap.ua raunaui KOHnacH KynnnarHua, rypyx.ua 

xaMMa Gaposap casonra jKasoG Tomniira xapaKar KunuHanu, xaMMaHHHT 

(|)HKpH 3i>TH6opra ojiHHaHH. Bnp khuih coarra Kapa6 Geprairan Mynnarna 

jKasoG Tonninra ynrypuuinapH opTHjjau KyaaruG rypanu. X,aMMa »aso6nap 

BepcwuiapHHH anrajiH. Enp khuih Karra BarMau Koroara, ynu (Juthu neuHnann, 

e3H6 GopajjH. Sup khuih xaBoGuu xaMMa Karra rypyx erama ramiHMOT Kjuiaun. 

Typyxnap GHprajiHKua casojuiapra xcasoG TonnuiaHH. Kchhh xap Gup rypyx 

caBoiuiap Gyiuma wuina6 HHKKaH >KaBo6nHH TaiqiHMOT khjizwh. TaKUHMor 

KHJiraH rypyxra 6ouiKa rypyxnap cason GepuiuaiiH. Casojuiapra xcbboGhh 

TaiqxHMOT KHJiraH rypyxnarH HiuTHpoKHHnap anTHiuaHH. Y3 BepcHnnapHHH 

aHHKnainTHpHiura Ba ryuiyHTHpuinra ypHHHinaAH. Ey xcapaeimaH cyHr, mhth 

MaB3yHHHr Ma3MyHH Ba HasapuncH yKHryBHH TOMOHHjjaH GepunatfH. -Hbhh 

HMOTOHHHHr GyiyH onaM topthuihui KOHyHH aHTHnann, <|)opMynacH 

KeJirHpnnajiH. Typyxnapna KenrupHiiraH xcaBoGnapHH yMyMnanrrHpHnanH, 

TyrpunapHHH raBKHKnauanH. HoryrpnnapHH “HoiyrpH” aeG aHTMaii, 4>aKar 

ryrpHnapHra ypry Gepniiira xapaxar khuhui KepaK. Oaon SKcnepHMeHT 

TapHKacHjja Macananap eunnajH, yfira Ba3H$a GepnnajjH. Ey acapaennap 

aiiHHKca aroMHHHT anpo sa nnanerap MonennapHHH MycHKann, obosjih Ba 

Kypra3MajiH HaMOHHni khuhhhuih, napcHHHT GopHiiiH KOMiu>K)TepJiH aManra 

oninpHnaAH. IlIynnaH acocna 20 ra MaB3y yKHTHnann: xpaTHJiraH aneicrpoH 

AapcnuK MynbTHMejiHanH naaep nwcKTa ojihhhG, y acocna yKHTHUiHH Internet 

opKajiH AHCTaHT aManra ouiHpHJiaflH.

□neKTpoH napciTHKHH MparHiu saMHHHna Java nporpaMMananiTHpHiu 

■nuimia GepmiraHnap GasacHHH npaiHiu, rypnn xiin MyntTHiuniKauHOH sa 

OBO3JIH nanxanapHH nyuum, IlacKanb nuinna Ty3HJiraH flacrypnapHH rypnn 

xhji (J)H3HK xonncanapHH, MonejuiapHH, 3$)(|)eKTnapHH HaMoiwin Kunrau 
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nairnma HaxnpHJiaaH. Eynaan 3JieKrpoH ^apcjutrn acocHjja ynuiran jjapc 

3JieKTpoH TeKuinpnjiajjH. EnjiHMjiap Saxouana^w aa GajuianaHH. IIIyHH MabJiyM 

KHiTum KepaKKw, aapc JKapaeHHjia Ma3Myn yarapManjm, t3hkhkot oGeckth 

yKHTHJinmnaa khhhhhhjihk pyn GepraH MaB3yjiap 6yJica, ynapHHHr 

yKHTMJiHiiiH 3JieKrpoH aapcjiHrn opKann yra (Jraoji ycjiyGjrap opKann 

HHcJjopMamiOH TexHonornsjiap MyxHTH.ua HoaH'banaBHH nape cn^atHaa aMajira 

OIHHpHJiaHH.

JJapc ^KapaeHHjxa TajiaGajiap anrcipeM TapKHGnaarn Ky3 Gwian KypnG 

GyjiMaiiAHraH 4>H3hk xoancanap Ba TaacHpjiapHH, a^^eKTJiapHH, anbaHaBHH 

jiaSopaTOpHK inapoHTHjja KypcaTHG GyjiManjjHraH TaxcpnGajiapHH, TOKopn xan 

KUJiyBHH hmkohhmtjih ac6o6 Ba ycKyHajiapHH TanaG KwjryBw TaxcpnGa Ba 

(J)H3hk )KapaeHJiapHH annMaunoH MyjibTHiuiHKaTHB Ba xapaxaTim khjih6, 

KOMm»KTrep SKpannaa Kypnnijiapn MyMKHH. TanaGanap 6np BaKTHHHr y3HAa 

caMapajm (|)H3hk MH3MyHHH yKnni, yKHJiraH ncapaeHHH 4>h3hk x.0AHcajiap Ba 

3(|)4)eKTJiap eKH Ta>KpH6ajiapHH HaMOHHniH opKann Ma3MyHHH nnana axninpoK 

sa nyxTa yanauiTHpHuia^H. 5h>HH caMapann Ma3Myn Ba ynra HaMOHHimni 

Ta6naT^a pyn GepHumra mkhh HaMOHHin KWJiHHyBHH MyjibTHiuiHKaTHB Kaup 

Tajia6anapHHHr TacaBBypn opKajm lyniyHHniH Ba y3JianrrHpHiiiHra hxihh 

Ta-bCHp KypcaTa^n. IIIyHHHr Ghjihh GnprajinKHa bhkthh TejKanira apHWHJiajxH 

Ba yKWTyBHHHHHT HHIHHH OCOHJiaiUTHpa^H.

Ohrh yxyB iopTjiapH.ua K03Hpni KyH^a Ma-bpyaa Manuiapn non anuiraH 

KyjuiaHManap Kyr6xoHajiapra TonniHpHJiraHH Ken KHMra cnp 3Mac. Matpyaa 

ManuiapUHaH MaB3yjiapHH xxinn yajianrrnpraH TanaGajiap ynyn aca GynjjaH 

Hoam>aHaBHH ycjiy6flarH Ba axSopoT TexHOJiornanapH Myx,HTHjiarH yKH™111 

aiiHH KepaK jjecaK, MySojiara 6yjTMaH^H. UlyHjjaH khjih6, axGopoT 

TexHOJiOTHtfnapH Myx.HTH.aarH $H3HKa yKHTHniHH TaniKHJi khjihid ynyn 6y 

MpaTHJiraH aneKipOH aapcjnirnHH, KOMnbiOTep rapMOFH opKann GoniKa 

KOMnMOTepjiapra yaainG, Maco^ana TypnS yKHTHni ncapaeHHHH xaM aMajira 

oninpHm MyMKHH.

“YMyMHH $H3HKa” KypCHHHHT “Atom Ba aupo $)H3HKacH” 6yjiHMHra OKU 

TaHJiaHraH MaB3yjiap $H3HKa (^aHHHHHr acocHH, mbhh ^ynnaMeHTaji 

MasayjiapHjiaH xHcoGjianaHH. HKKHHHHaaH aca, 6y Masaynapaa yTHJiaanraH 

TaJKpnSa Ba a^eicrjiap ynyn ynapHHHr MyajuiH^jiapn HoGeji MyKO$)OTHHH 

ojiHnira ca30B0p GyJiHiiiraH. TaHJianran MaB3yjiapHHHT Gapnacn MOAHaHHHT 
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Ty3HJimnH, yHHHr x.aKH^arn hjik 6op TacaBBypJiapHH maKJUiaHTnpnmra Ba 

xoawprH 3aM0H 4)W3HKacHHH nnaua nyxxa ypraHHinra ep/iaM GepajjH.

■flparwjiraH ajieicrpoH .napcjiwrH y3 WHwra caMapajiH Ma3MyHHw, Ta>Kpn6a 

Ba 3(|)(|)eKTJiapHHHr HaMOHHnum, xapaKarun sa obosjih jiaBxanapHHH y3 H<nira 

K3Mpa6 ojiran 6yjiw6, yjiapnn apaTHm »apaeHH^a MyaiiJimj) Ha^axaT 4>H3HKa 

(Jjbhh 6njmMJiapnra, 6ajiKn wn^opManiKa (|)aHw GwnMMuapwra TaanraH xon.ua 

aMaura omnpninra xapaxar KHJiraH [164-178]. JJapcjiHK ywyn KOMnbioTep 

AacTypjiapw Java^a, Action Script.ua Ba riacKajib nporpaMMajiain TiuiJiapn,qa 

apanuiraH. Illy opxajin 4>h3HK xoflHcanapHH Ta6waT.ua pyii GepHmnra xkhh 

Tapsfla HaMowwm khjihui awajira oniwpwjiraH.

SjiexrpoH .aapcjiwrw 20 Ta MasayHH y3 nwwra KaMpaG ojiaflH. MaB3ynap 

ocoHuan MypaKKaGra, KeTMa-KCTJiHK acocjia Ba jmnaKTHKaHHHT “ojithh 

KOHjjacH” 6yimwa yKHTWJin6 6opaHH. TanaGanapHHHT Mymoxajja khjiwiuw 

aMaura oniwpnjia#H. “Etth Mapra auunraHflaH xypa, 6wp Mapra KypraH a(|)3aji” 

npwHiiwTiH “6wp BaKma aninrnni, yKwm sa Kypmu” iKapaenn 6wjian 

ajiMaiirmpHJiajiH. TanaSanap MaB3yjiapHWHr Ma3MyHHHw yKnmuapw Ba 

annrniniJiapH xaMjxa 4)W3hk xcapaemiapHH Kypnnuiapn MyMKWH. SjieKTpoH 

AapcjiMni opKairn yKWTnjiraH Ma3MyHHw sea ynjiaH cy«r BHpTyan jia6opaTopws 

creHAJiapw opKanw MycTaxKaMJiami6, xnajia MarepnajiHM nyxrapoK 

yanauiTwpwnira caMapa 6epa^n.

3hah spamjiraH ajieicrpoH ^apcjiHrwMW3HWHT HoairbaHaBirii yra 4>aoji 

ycjiy6napaa yKWTwin 6yiinwa TyjwjiraH jjapc ciieHapwiiJiapiiHH Ba MaiujiapHHn 

KejiTHpaMm (HjiOBanapra Kapanr). Ey MaB3ynap “yMyMirii 4)H3HKa” KypcwnuHr 

“Atom Ba ajipo 4)W3WKacw” GyjrwMwra oha 6yjiw6, roKopnziarH MeaoHJiap 

acocima TaHJianraH^np. /Japcjnnc acocnaa yKwrnni ycjjy6weTHHw Kypw6 

HHKanjiHK (RnoBajiapra Kapanr).

HHtfjopMaimoH (ax6opor) TexHOJiomaJiapw rahJniM xcapaeHwra re3Kop 

KHpwG KeiiMOKHa. KwGHpHeTHKaHnHT acocnwcn H.BwnHep “MainwHara 

MauniHaHnKUHw, HHCOHra hhcohhmkmhw “GepwHr” npuHUnnw acocn.ua rypuw 

xhji (JjoHuapra onn, xcyMJiajiaH 4>n3HKa (Jjanwra omw, yww yKWTHnira Mocjiamran 

HH$)opMaijnoH TexHOJionuuiap^aH 4)0HjiajiaHwniHW jjasp y3w TaKO3O 3TM0KUa.

IIpe3HjieHTnMJi3 K.A.KapwMOB “EapKaMOJi aBJiojiHH Tap6nxjia6, eryK 

Kajipjiap kujihG ernmTHpmima mhjuihh nejjaroniKa Gnnan GHpranwKHa 

3aMonaBHH HHtJjopMaiiHOH TexHOJionwiapjiaH 4>oitaajiaHHni MyxjiM 

131

xon.ua
Script.ua
Ta6waT.ua
acocn.ua


Macajiajmp” ,ae6 TatKn^jiaraHJiapmieK, nape jRapaenuna 3aM0HaBnn Internet 

(jiwcTaHT yKHrnniflan), 3d max TexHOJionuuiapwra ohji (Myjn»T-3acTaBKajiapHH 

xypcaTyBHH 3d studio, realsoft, fotoshop) TexHOJionwiapunaH, napcjiapra xap 

xmji OBO3J1H Kypra3Majiap epnaMnna KOMnbioTep BOCHTacnna yiornuiraHjia, 

annMaijHOH, OBO3JTH, xapaKaniH MyjibTwiuiHKaijwoH xcapaenjiap sKpanna nanjio 

6ynn6, nape Ma3MyHHHH xnana epwTwmra epnaM Kunca, xy3 opKajiH xypw6 

6yjiMaiwiraH 4)H3hk xonwcanapHH, JiaSopaTopwx mapownma Kypcanun 

hmkohhxth 6yjiMaraH TaxcpwdajiapHw xypcaTw6 6epca, yKHTHin Ba napcHH 

y3JiainTHpHni caMapacHHH KyrapnjiHniH xen khm ynyH cup 3Mac.

/JeMOKpaTHK, XyKyKHH, FpaXQiaH JKaMHHTH KYPMOKHHMH3, aBB3JI 

yKHTHiiiHH Ma3MyHHHH HH(j)OpManHOH TeXHOJIOFHHJiap 6hJ13H, 3aM0HaBHM 

TexHHK TatMHHOT opKajiH Hyxyp ypraTHiiira Mypa66HiuiapHMH3HH 

HyHajrrHpHmHMH3 Kepax. PacM 3.2.1.

3d max TexHOJiornxjiapHHH 4>H3HKa, MareMaTHKa Gkuhhh rpa(j)HKa 

TanaGanapHra HH(|>opMaTHKa jtapcjiapnaa KynJiam MyMKHH. Tana6ajiapra 

6HjiHMJiapHH Ba axdopOTjiapHHHT K)6opHJinniH 3JieKTpon jtapcjiHKiiap Ba 

ajieKTpoH SHHHKjioneAHJuiap acocnaa aMajira oniHpnjiHinn MyMKHH.

Xo3Hpra KyHjia - y36eKHCTOH.ua (jjannap 6yi<HHa yaSeK Twinna eawiraH 

MynbTHMejma sjieKrpon napcJiHKJiapH Ba ajieicrpoH SHnnKJioneAHXJiapH jjexpiiH 

iiyK. EynjiaH AapcjiHKiiapHH orjiaini Tap3.ua Hinnainn jmajia ranaGra MysoijiHK 

6yjia#H, Smart yKyB KyJUiaHMajiapHH KyJuiaiiiHMH33ca jmafla MaKcanra 

MyB0$)HK. By Ha^aKaT 3aM0HaBHH, 6ajiKH khto6 sa jjapcJiHKJiapHHHT hhfh 

niaKJiHAHp, aecaK aAamMaHMH3.[104, 107, 108, 114, 115,118].

□jieKrpoH jjapcjiMK, Smart jjapcjiHKJiapHH, Smart yKyB KyJinaHMaJiapHHHT 

Ba 3HijHKJionenHJuiapHHHr KyJUiaHHJiHmH caMapanH nanoKajiap 6epajiH: y3 

y3HHH yKHTHiiiHH aMajira oniHpaUH, AapciiHKJiapHH jiHCTaHT yKHTHnwa xaM 
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Kyjuiani mymkhh. CD-ROM, DVD-ROM xoMnaxr ^ncxaupaa 650 ME Ba yHjjan 

xyn ax6opoT jKOHJiainTHpHiu MyMKHH. Xo3HprH xyn.ua Google HJiOBajiapHjjaH 

(|)OHjiajiaHH6 xaM nporpaMMajiaiirrHpHincH3 HJiosauap Huina6 hhkhiii 

HMKOHHHTH M3B)KyjI, MyaJUIHCj) B0CHT3JI3pHHHT TypJIH XHJIJI3pHHH, 

MyjitTHMejiHa HJiOBanapHH ^panuiHniHHH aMaura oiunpAH (yuapra SuperCard, 

Authoware, Hupermenhod, CyberbookjiapHH mhcoji khjihui MyMKHH) [119, 120, 

123, 129, 141, 142], JIckhh sjiexrpoH jiapcjiHKJiapHH KHTobuarn axboponni 

TyrpnnaH ryrpn xynupMacn 6yjiHiiiH, HoryrpH [128, 143, 146, 147]. JJapcuHK 

y3 HHHra sht aapypnii ax6opOTJiapHH ojiraH SyiuiniH Ba yjiapHH KOMnbioTep 

□(Jj^eKTjiapH ckh auoxwxa hhhob3lihoh npneM 6nuaH 6ohhthjthuih 3apyp. 

MaBxyn 3iieKTpoH jjapcjiHrnjia hmkohh 6yuca yKHTHniaa 3aMonaBHH (Jjaoji 

ycjiy6jiapHH (JioiruajiaHHUi xaM yaraua ypHH ohhiiih MyMKHH [148-152].

HnrepaKTHB ycny6jiap - hhcoh HHTeiuieKTHra, aKjinra, xyjiocajiapHra 

acocjianraH yHHH rap3H^arn ycjiy6jiapuHp.

YjiapHH 4)aoji ycjiy6jiap xaM aenujiajH. yjiapra Kynnuar-HJiap KHpaun:

- Akhhh xyxcM ycuyGn;

- Khhhk rypyxjiap ycny6n;

- Karra rypyxjiap ycjryGn.

Ey ycjiy6nap rajiaSajiapHH spKHH (JjHKpjiamra, ynjiamra, xyKM 

HHKapHmra, y3 ycm^a Himianira ypraryBHH ycjiy6jiapAHp [135-138, 145,150].

rpajKjiaH xcaMHXTH Kypnnma 6h3 Her an MyraxaccncjiapHra paKo6aTAom 

MyraxaccHCJiapHH TaHepjianiHMH3 Kepax 3KaH, xoaupjiaH 6onina6, ts6hhh 

4>aHjiapHH yKHTHnma yra (|)aoji (HHTepaKTHB) ycny6jiap,naH, KpHTHK 

Ta(J)aKKypHH pHBOJKJiaHTHpHm, kohththb ycjiySiiap^aH 4>oiuiajiaHHni Ka6n 

hjifop neflarorHK TexHOJionouiapHAaH 4>oHjiajiaHHniHMH3 3apyp [153, 155, 156, 

157, 158].

Illy MaKcaflra spHiiiHUi iiynHfla “yMyMHH 4)H3HKa” KypcHHHHr “Atom Ba 

KUpo 4>H3HKacH” 6yjiHMHra ohji MaB3ynapHH raimad ojwhk Ba yjiapHH 

Ma3MyHHHH epHTyBHH, aHHMaiiHOH Matpyaa MaTHHHH jiapc khjihui KepaK Ba 

xapaxaniH pacMjiapHH, xojjwcajiapHH xypcarysuH Myju>T-JiaBxaJiap 

(Kajipnapaan) 4>oHjiajiaHHinra ohji 20 ra MaB3yHH epHrysHH sjiexrpon jjapcjiHTH 

aparjiHK Ba yHH CH3Jiapra raBCHH 3T3mh3. Ey jiapcjuiK xaM HHrepaxrHB jjapcra 

MyjDKajiJiaHraH [112,113, 116, 117, 135, 137,138, 140].
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HHTepaKTHB ycjiyGHerra acocjianraH komitbiotcp nacrypHHH Java 

nporpaMMajiaimupmii THJinna Ty3HJWH, ynn TypjiH (fjanjiapra, rypjin 

MaB3yjiapra HniJiarHin MyMKHH. Arapna Cnajja 6y nacryp xannna kh3hkhiii 

nanno Gyjica, Cm napcjiwc pexcHccepH noueHT, nenarorHKa 4)aHJiapH hom3ojih 

r.JOnycoBara KynHnarH e mail anpecn Gynnna Mapoxcaar 3THniHHTH3 MyMKHH:

E-mail gulshoda@uz.pak.uz

Ten: (36922) 4-39-27.
Tanepjiaran ajieicipoH napcjiHK Internet opKann rypjin yxys lopTJiapHra 

K)6opHJIHIIIH, Tecr naCTypH OpKaJIH (J)H3HKa KypcH yKHTHJiagHTaH Goihkh ojihh 

yKyB KJpTJiapHHHHT Tajia6ajiapHHHHT 6njiHMJiapH CHHanHiiiH MyMKHH. JJ,HcraHT 

yKHTHinHH aMajira oniHpHiiiHHHr aw noji3ap6 xcapaeHjiapnnaH 6npn.

TaKnH(|) 3THJiraH napcjiHK 4)aoji ycjiyGnapHH HH(J)opMaiiHOH 

TexHOJionuuiap MyxHTH.ua aneKipoH napcjiHTH sa KOMm>ioTep nacTypJiapn 

opxaJin yKHTHniHH Taming KHJianH. /JapcjniKna tcxhhk TaBMUHoira “ypry” 

SepHJiajjH sbhh aMepHKaHHHr Now-how (xhthjihk ojieMeHTJiapn) yKHTHin 

ojieMeHTjiapn KHpHnuiraH [113-115].
/Jape xcapaeHHga <|)H3HKa napcuHTH 3aM0HaBHH KOMntioTepjiap (Pentium- 

4) Gnjian, Bunco npoeKUHon annapaT, ypraiyBHH KOMiibiOTep gacrypnap 6njiaH 

3KHXO3Jiam Ba nape acapaeHiina yjiapHH Maxoparnn Kyjuiam, Her oji (AMepHKa) 

ycjiyGHernna “Now-how in education” aneMeHTJiapHHH Kyjuiam ne6 arajiann.

Bt>HH napCHHHT TeXHHK TaBMHHOTH yHH HH^OpMaiJHOH TexHononuuiap 

MyxHTHna yKHTHni - 6y xaM “Now-how” KyjuiaHnniHHHHT hkkoji HaMynacH.

lOKOpHna 6h3 (J)HKp lopHTran napcnHK Ma3Myn xoixaTHnaH acyua KHCK.a 

Ba 3apyp ax6oporjiapHH y3 HHHra ojiraH 6yjiHinH aa “Now-how” npneM Ba 

MaxopaTJiapnra 6oii GyjnniiH KepaK.

JJapcjzHTHMm Ha$)aKaT 6h3hhht mhjdihh nenaronn<aMH3ra ($)aHHH 

yKHTHniHMHsra) 6ajiKH (HHTepaKTHB) 4>aoJi ycjiy6jiapra Macanan. AKjniH-xyjKM, 

khhhk rypyxjiap ycjiy6n, My3 epnui ynwHH KyHHnarH 6huhm ojihiii ycyjuiapn 

(MyaibiH TaacpnGa, Genxmep (pe<|)jieKCHB) KysaTHni, MaBxyM MoxmiJiaiuTHpHiii, 

aHHK TaxcpnGa xcapaeHJiapn) aMepHKanHK ojihm JJ.Koji6 ycnySjiapn Gyiima 

aManra oinnpHjiraH. Pe(|)JieKCHB KysaTHinnan, cjmr adcTpaKT KOHiienryanJiani, 

xbhh Haaapnx 6epnm xcapaenn KyJuiaHHJiraH. EynnaH TaniKapn nape 

xcapaeHHna khhhk rypyxjiap ycjiyGn, e3Ma Gaxcnap, Kapopjiap maxcapacHnaH 

Kapop HHKapHm, ceMecrpra axyn HHKapyBHH imaKaT (pacM) opxaJin 
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TauaGajiapAa ojiHHraH ax6opoT tiyiiHHa MatJiyMOT ojimui MyMKHH [153-158, 

164-178].

Mana inyHnafi ahth TexHononwHH xcopnH sthjihiuh sa KynjiawuitniiH 

HoaKbanaBHH nape yrHiii ynyH TyjiHK 3aMHH spara OJiajiH. Eh3 tbbchji 

KHJiaerraH HoaHiaHaBwii (])H3nKa jiapcwHHHr a(|)3ajiJiWKJiapn KyinijiarHJiapjiaH 

H6opaT:

1. Wordjia (Windows 98, 2000) aacTypjiapHjia nmepccHJiKanaH 

(|)owjiajiaHw6 AapcnwK xpaTHjinuiH MyMKHH.

2. YKHTyBHH MexnaTH ocoHJiainajiH.

3. Oaoji ycjiytinap KyjuiaHraHjinrH ynyn TajiaSajiapHunr apioiH 

(JjHKpnanin (jjaojuiania/iH, y3  Hinjiam, khto6 yKwnm aManra 

omHpHJia^H.KoMHbioTep AacrypnapH^aH ^oiviajiaHHJiajiH.

ycTH.ua

4. Oanra khbhkhhi ynronmaHH.

5.3aMOHaBHH HH^opMaunoH TexHOJionumap opKajiH xapaKaTJin, 

MycHKami, MyjibTHnjiHKaTHB Ba obo3jih KaupJiap wmcajiapHH Ta6naTAa pyft 

OepwniHra mkhh Tap3fla aManra ouiHpHJiajiH.

6. “Now-how in education” aneMeHTJiapH KynjiaHmiaHH.

Bh3 apairaH 3JieKrpoH napcjiHm axtiopoT TexHOJionuuiapH MyxHTHjja 

4>aoji ycjiytijiapra acocjianraH HoaHtaHaBHH jjapcHH Tannoui khjthiii foschhh 

ojira cypran aa ynn 4>H3HKa Kypcn yKHTHJiajjnraH ojihh yxys topTJiapH ynyn 

TaBCHx 3TajH. Ojihh yKyB KJpTJiapnua yKHTHJiajnran “YwyMHH $H3HKa” 

KypcHjiarH yKHTHJinuiH khhhh MaB3yjiapra ajieicrpoH Aapcjnmi Ba BHpTyan 

JiatiopaTopHH crenjiH xpaTHjiran Ba yjiapHH yKyB xcapaenwra Kynjiam TaBcnn 

□THJiajiH [95, 97, 98, 99, 100, 102]. Ynitiy aapcnnK sa Jiatioparopmi HinnapH 

ax6opor TexHOJionuuiapH MyxHTH^a c[)H3HKaHH HoaHtaHaBHH jjapc maKjiH^a 

yKHTHmra MyiDKajinaHran. Yra 4>aoji ycjiyGjiap Ba axtiopoTJiap TexHononuuiapn 

MyXHTH.ua 4>H3HKaHH, yHHHT yKHTHJIHIUH KHHHH MaB3yJiapHH yKHTHBI Ba 

y3JiamTHpHinHH KxniHJiani mnjiapH aManra onnipHJmH. OjieKTpoH jiapcjiHTH Ba 

JiatiopaTopnx HnuiapHHHHT ManuiapH ycjiySHH KyJuiaHMana non anuiraH. 

Jlatioparopmi HnuiapH 22 Ta MaB3yHH, ajieicrpoH jxapcjiHTH 20 Ta MasayHH 

KaMpati ojiran. MaB3yjiapHH yTa 4)aoJI ycJiy6Hna yKHTHni xcapaenn 6aen 

anuiraH, 6y xcapaeHHUHT sjieKipoH BepcmicH Ba ManuiapH TaHepJianraH. 

JJapcjiapHH yKHTHiu sea ajieicrpoH jiapcjinrHjia axe stbah. Ykhthjihiiih khhhh 

MaB3yjiapra JiatiopaTopnx HnuiapH TanepnaHHO, yjiapnn yKmrnniH ynyn
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BHpTyaJi JiaGopaTopnn ctchjjh TafiepjiaHraH Ba ynn jiapc xcapaeHHAa xyjuiam Ba 

xcopHH KHJiHUi Tascna sthjibah. TanepnaHraH AapcjiHKJiapHH aKajieMHK jinueii 

sa KOJUiexc TajiaSanapH yqyn (|)H3HKaHH nyxyp yKnram MaxcajxH.ua 

KyJUiaHHJiHinH Ba GaKanaspnaT TanaGanapH ynyH jxapcjiHK CH^anuxa, 

Marwcipjiap ynyn Maxeye Kypc CH^arnjxa MycTaKHJi Hiiuiaiii xcapaeHHHH 

TaniKHJi khjihui MyMKHH. JlaGopaTopns HnuiapHHH aca BHpTyan JiaGopaTopHx 

ctchjxh 6eManoJi aMajira omnpa ojiajxn. Ty3HJiraH aneicrpoH aapcjiHKHHHH 

eijeHapHHCHHH Ba y3HHH Hjiosajiapjia KypHHr [PIjioBara xapanr].

3.3. BHPTYAJI CTEH4 <I>W3HKA YKHTHUI^.
lOxopn MajiaxanH, 3aM0HaBHH GnjiHMJiapra ara Gyjiran, xo3Hprn Kyn 

TajiaGjiapn acocnjxa ^HKpjiaii oJiajxnraH eryK KajxpnapHH TaHepnani xaM 

HKTHCOJJHH MyaMM0JiapHMH3HH X3JI 3THJIHUIHHHHT KaJIHTH XHCoGjiaHajXH.

YaGeKHCTOH PecnyGjiHKacH npesHjxeHTH n.KapuMOBHHHT 2001 HHJiHjxa 

PecnyGjiHKaHH hjkthmohh hkthcojxhh pHBoaaiaHTHpHin MKyHJiapn, hkthcojihh 

pHBOXCJiaHTHpHni KKyHJiapH, HKTHCOJIHH HCJIOXOTJiapHHHT GopHUIHHH GaXOJiaiH 

xaMjja 2002 hhjith Ba3H$anapra GarHnuiaHran Baanpnap MaxxaMacH 

HHFHJiHuiH^arH HyTKH^aH KejiTHpHJiraH Gy cy3Jiap, MaMajiKaTHMH3 pax6apH«TH 

TauniM MyaMMOJiapnra Karra 31>th6op GepaerraHHHH aurnaTauH. 

C.C.FyjioMOBHHHT “Hkthcoahh HH(|)opMaTHKa”, “TatJiHMfla am>aHaBHH Ba 

rDKOAKOpOHa ycyjurapHHHr y3BHHJiHrn” Ka6n xarop AapcjiHKJiapn Ba BHpryan 

creHjiHHHr moxwxth xaKMAaTH MaKOJiaJiapn Ba 6a>KapnjiraH Himiap TauiHM 

jKapaeHHHH xaM TOKcajirnpHinra Karra xapaKar Ba 3t»th6op KMJiHHraHJiHnuaH 

AanoJiaTjiHp. Boaopra yn™ «hth hkthcoahh MynocaGaTJiapHH xcopnii 

Khjihhhiiihhh Tajia6 3T3£H. ByHHHT yqyH acoc GymiG aBBajiaMGop 6o3Op 

HKTHCO^HeTHHHHT (J)aOJI HmTHpOKHHJiapHTa aHJiaHHUITa KOAHp KajIpJiapHH 

TaHepjiamHH cn^ar xoixaumaH hhth yarana caBHXCHHHHT ojihh Ba ypTa 

Maxeye, yxyB xcapaeKHTa 3aMOHaBHi< HHTepHer rexHOJionwiapHHH kcht 

XyjinaM^a »caji6 sthui yra jjojnapG Macana 6yjni6 xonaan. Ey coxajia anna 

Knyxnapra araMH3 xaM. Ahkhkcb, jiHcraHT yKHTHiii^a ^H^aKTHK Marepnan 

TaHepJiam GyiiHHa amia Hnuiap aMajira oinnpHjiraH.

MyraxaccHCJiapHH raHepjianma, xcyMJia^aH, 4)H3HKJiapHH, Kyn BaKTHH 

jiaGoparopiw Ba aManHH HniJiapra a?KpaTHJia^H. Ynap yxyB MaTepnanHH xxniH 

yajiamnipHinra xapaTHJiraH. Ammo 6yn^an MamryjioTJiap Tyjia kohjih nanoKa 
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Gepann ach onMaiiMH3, nyHKH naGopaTopnn cTCHAnapu erapnn 3Mac, xynKHHa 

JiaGopaTopiw cremuiapw sckhphG KonraH, 3aMOH Tana6nra >xaBo6 GepMaHAH. 

YjiapHH Hyjira Kyitam ywyn captj) xapancarnap Aapxop. Eat3HAa TanaGanap 

xapaeHHH cycT aManra ouiHpraHJinKJiapn Ty^afijiH, raxpop Hanoxanap oJiHinra 

KWHHajimnajiH. Ahhk Gup (fjHKpra kcjihih ywyn naCopaTOpwi AaBOMW.ua Gup 

Hena MapTa yjiwoBnap Gantapwin KepaK, nexHH jiaGopaTopwn CTeHjuiapw 

KaMAHTH Gohc, MocnaManapHHHHr TC3-TC3 6y3HJinniH sa yjiapra xjAHHMwa 

MaGjiar 3apypnwrw ywyn, xap aohm xaM yjiapHn Kynna6 GyjiMawAW. ynapHHHr 

opacHjja niiuiaTHin hmkohh SyjiMaii KonraHHHH xaM ynpanmi MyMXHH. 

UlyjiapAaH kcahG hhkkah xojma “yMyMHH 4>H3Hxa” xypcHAarw 6wp Hewa 

Moaeji, TaacpwGa sa 3(|)(|)eKTnapHH natJjaxaT BHpTyan ctcha opKanH 

yajiaunupHniHM Ta-bMHimoBWH, GajiKM ncapaennapKH JxyniKHH rapaaa HaMOCH 

STHiii, MaiiiFyjioTnap yrKa3wiu Ba yKHTHnaeHraH (Jjawnw y3JianiTHPKI1IHH’ 

yMyMaH GyryH yKHnnu cawapacHHn oniwpHnira, srajuiaHraH GwjiKMJiap 

xycycwaa y3nra y3w 6axo Gepmn mmkohhhh TaLMHHJiaMorn jio3HM. BwpTyaji 

creHA - yxyB - aMajiww, JiaGopaTopwx ctchah ckm yxys - Manaxa ycraxoHacw 

GyjiwG, TauaGajiapHHHr nasapHH GwjiMMJiapHHM MycraxxaMJiamra, xoMmioTep 

Aacryp Ba TexHOJiorwjijiapH opKann MatJiyM ftyHajmmAa 3apypww 

xyHHKMajiapHH xocmji KHJiHmra epAaM Gepann. BwpTyan cTCHjinap TajiaGaJiap 

ywyn y3HHHHr KwpwrraH napaMerpjiapwHH TeKmwpwinra s^k^ckt TajxpnGajiapHM 

HaMowwnuiH xyaannnra, Baxrmi, MaGjiarnw rexcainra hmkoh xpaTanw. MacanaH 

“Eiihx 3ajDKHpnna Om KOHynw” JiaGoparopmi hhiwhh Gaxapmn yqyn 

BOJitTMerp (3000cyM), aMnepMeip (3500 cyM), OMMerp (4000 cyM), peocraT 

(5500 cyM), Ta-bMWHjiani Ojioxjj (7000 cyM), Gofjiobhh cwMJiap (500 cyM), 

xneMManap (500 cyM), oaahh JioGoparopiw ctojih exw ctchah (20000 cyM), 

aBTOMaT ywHprwH (2x1000=2000 cyM). )KaMH 46000 cyM 3apyp. MaMJiaxaTAarw 

xojuiexc Ba mmeiuiap conwra xynaiiTHpcax, 52 mjih. 800 mmh cyM.saxoJiaHXMM, 

Jia6opaTopjw ctchah 3ca Gnp nena 100 mhht cyM TypaAH.

3aMonaBHH axGopOT TexHononwcw GyjiraH xoMTiaxr - ahcktb xrnaG, 

JiaSopaTopmi mmiapHHH xcoiLiiam MyMXHH. Ey Kynafi Ba apaonra TyinaAw. 

ByHAaH TauiKapH yjiap 6miaH 6apwa TatJTHM MyaccacanapunH Tai>MHHJiain 

MyMXHH. BHpTyan naGopaTopna nmnapHHH xarro Matpyianap saKTHAa, 5h>hh 

yjiapra xyniHMna TapwxacHAa HaMOHHm sthih MyMKHH. By aca Matpyaa Ba 

naGopaTopHn MamrynoTnapn opacHAarw sax? TycHFHHH HyxoTHnrra 
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spHimuiajiH. Bn pry an crenjuja (Jjhshk JKapaeHJiapHH Ta6Har.ua pyii GepHHinra 

jikhh Tap3jxa aMajira ouinpHin MyMKHH. IOpTHMH3.ua KanpJiap Tanepnam 

mhjuihh AacrypHHH xaerra rajj6HK STHjiHniHHHHr 6ouiJiaHn6 SynraH hkkhhhh 

6ocKHHH.ua, ojihh rauiHM MyaccacanapH, ypTa Ba Maxeye yKyB KjprjiapH.ua 

(JjaHJiapHH yKHTHinHHHr xaM ain>aHaBHH xaM HxconKopoHa ycyjuiapH Tajia6 

3THJia^H. Mypa66wfijiapHHHT am>aHaBHH yKHrnui ycynn.ua jiaGoparopHB Ba 

aMajiHH HnuiapHHHT yTKa3HJiniiiHra Kyn BaKT ancparmiajiH. By Myraxaccnc 

TanepJiainHHHr xcyna MyxHM TapKHCnn khcmhjjhp. Y Ha^axaT ranaGa 

yxyBHHHHHT Haaapnn GHJiMJiapHHHHT MycraxKaMajianira, yKyB MarepnajinHH 

ysnainrnpniii caMapacHHH omnpnuira 6anKH Maafum coxana aMajiHH 

KyHHKManapHH xochji KHJiHinra KyMax 6epa«H. JlaGoparopHU CTeHjuiapHHHHr 

erapjiH SMacnnrHHH BHpryaji JiaGoparopmi creHflJiapH Gnjian aJiManrrnpHin 

MyMKHH. Eai>3H TaJKpnGaiiapHH yrKa3Hiima am>aHaBHH Ba hhth HoaHataHaBHH 

ycjiyGjiapHH yaapo GoruaG, nape MaKcajmra apHiiiHin MyMKHH. TajxpnGa 

jKapaeHHjia ranaGajiap yjiHOBJiapHH 6np Hena 6op yjna6, CHHOBJiapHH 

6a>KapHiDJiap KepaK. JIckhh aHBanaBHH mapoHTjja yjiapHH jjohmo 6np Hena 

Mapra aMajira oninpHin hmkohhhth 6yjiMaHHH. EnpHHHHjiaH, jiadopaTopHX 

MocnaMajiapH Te3 - Tea 6y3HJin6 rypa^H, HKKHHHHjjaH, yjiapHH TyaaTHin 

hkthcoji 6HJian 6ofjihk. YHHHHHTiaH aca, JiaGopaTopHB cTenjuiapH KaM. SymiaH 

xcapaeHHH xan KHJiHinra BHpryaji CTemuiap/iaH 4)on^ajiaHnni HHXOjnjxa iokoph 

caMapa GepmiiH MyKappap. BHpHHHHnaH yjiapHH xyjuiaHHjnnnH 

jiaSopaTopnjuiap ynyn cap^JianajiHraH MaSjiaran, ynn 6ajKapnni BaKTHHH 

ToxanjiH. Tajia6ajiapHH MycTaKHJi Hnmamra HopnaiViH. EyHHHT ynyn 

GHTTarHHa KOMnsioTepjiH Ka6HHeTHHHT 6op 6yjiHiiiH khcJjojl Ey xcapaeHHH 

aMajira onnipnG, 3aMonaBHH axGopoT TexHOJiormiJiapH: rnnepTeKcr, 

MyjibTHMejiHa BOCHTanapH, CKanep TexHononwcHAaH HHTepneT, jmcraHT 

yKHTHniHH GyHjjaH BHpiyan JiaGopaTopHX crenjuiapHra acopHH khjihhhb, 

HaTHxca^a Gynjian ManiFyjioTJiap y3Hra TyjiHK xcanG sra ojiajiH jjecaK, My Go ji ara 

GyJiManjjH. MamryjioTJiap Gapna pyxnif Ba jnmaKTHK OMHJUiapHH XHcoGra 

ojihih, )KapaeHJiapHH )KyniKHH rapaaa naMoen sthhi, MamryjiOTJiap yTKa3Hm Ba 

yKHTHJiaeTran 4>aHHH y3JiainTHpHniHH, yMyMan Gyryn yKHTHin caMapacHHH 

oninpHinra, srajmaHraH GnjiHMJiap Cyfinna y3HHH y3H Gaxo Gepnin jxapaeHHHH 

spanniiH 3apyp. Illy HyxraHH Haaapjjan kcjihG HHKKan xoJwa, aaMonaBHH 

aaGopOT TexHOJionnuiapHHHHT tewGhk sthjihuih lOKOpnaa KypcaTHJiraH 
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Ba3H(|)aj]apHH xau kjuihui Ba HoaHBaHaBun yKHTHm ycyjuiapuHHHT 

KaMHHJiwKJiapHHH 6apTapa(|) 3Tninra xyMaK Gepajjw.

HHTepneT thshmhhhht xajiKapo ax6opoT TH3HMJiapn opKajin Maco^ajm 

ycyjuiap epAaMHAa MyraxaecHCJiap Tawepjiani Ba ne/jaroniK KaApnap 

MajiaKacwHw oniHpwm hmkohhjith Pecny6nnKa Baawpjiap MaxKaMacHHHHT 

2001 hhji 4 OKTa6pAa KaGyji KHJiHHraH 400-cohjih Maxeye xapopnua Ky3Aa 

TynuiraH xaM Taxcmi ojiaeiraHJiap xaM tbejihm Myaccacajiapn BHpTyan 

crenjuiap^aH (|)OHAajiaHHiiiAaH MantfjaaT Kypajiwiap. 3aMOHaBwii ax6opor 

TexHOJionuuiapHHM kcht xyiiaM^a jKopwfi sthui, BHpTyan cTeHAJiapHH xyjuiaraH 

xojma Tajia6ajiapBUHr (JjaHjiapHH yBnaniTHpHm CH^aTHHH jrxniHJiain, 

MyjibTWMejiHa ajieicrpoH AapcjiHKJiapHH xpaTwni ynyn yHHBepcwrerjia 

OyjiHMJiap Ba MapxaajiapHHHr 6apna KOMnBioTepjiapHHH ormiK-TOJianw anoxa 

KanajinFH yjiam sa yjiapHH Jirona Maxajurwfi niaxoGqara 6wpjiaurnjpnni 

MyjDKajuiaHajmTH. By aca axGopoT yaaTHni Te3JinrnHW anna oniHpajjH, 6apqa 

OyjiMHMajiapHH WHTepneTra KnpnuiMHH TatMWHJiafijiw. Maco$ajin yKurnm 

TM3HMHHM aManra omnpnuiHH Tai>MHHjiafiAH.

lOKopmiarH xojiaTJiapjjan xeJinS HHKKaH xojua, 6y xcapaeH TaBJiHM ynyn 

TexcaMxopjiHK Ba Ma6jiar TOMOHMjiaH K)TyK 6epraHJiwniHw Hno6aTra ojiw6, 6w3 

KJKopmia TaHJianraH Ba nmjia6 TOKHJiraH Me30HJiap, ne/iaroniKaHHHr 

npHHiinjiapH acocwjia yKHTHjimini, ysjianrrHpHJininw xaM xa6yji kwjihhhiuh 

khhhh Gyjiran MaB3ynapHH xaMjja axcpaTHO ojrraH MaB3ynapHH 

3aMOHaBHHJiHKHH 3i>TH6opra ojih6, BHpTyan CTeHji xpaTAHK. By CTetw 

Kyim/iani MaB3yjiapHH y3 HHHra KaMpa6 ojiann:

1. Bpoyn xapaxaTH.

2. Atomhhht Tomcoh moacjih.

3. Pe3ep(f)opA TaxcpnGacH.

4. Pe3ep4)opAHHHT eraTHCTHK (JjopMyjiacH.

5. Atomhhht xHpo moacjih.

6. Atomhhht njianerap moacjih.

7. 3a3cthk Ba H03JiacrHK TyKHamyBJiap.

8. OpaHK - Tepii Ta)KpH6acH.

9. IIlTapK 3(|)4)eKTH.

10. 3eeMMaH a^exTH (nopMaji).

1 1 • SpOHJIb TyjIKHHH.
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12 . 3eeMaHHMHr anoMan 3(f)(|)eKTH.

13 .Bo4opoji aroMH HaaapiwcH Ba Eop nocryjiaTjiapn.

14. UlTepH Ba repjiax Ta>Kpw6acw.

15. Shhuitchh sa jtje Xaa3 ra»pH6acH.

16. 3jieMCHTap sappanap.

17. O0T03(|)4)eKT.

18. KOMHTOH Sl^eKTH.

19. SjieKTpoH - no3WHTop >Ky$)TJiMKjiapHHWHr TynummH.

20. XupOHMHT TOMHH MOACJIH.

21. Xapo peaKiiminapw Typjiapn.

22. 3aiDKHpjni peaKUWJUiapn.

fOKOpHjxarn MaB3yjiapra ohji BHpTyan JiaSoparopmi ctchahhh apaTHnua 

6m KaTop aacrypjiap BocwranapH 6wraH HnuiamHMH3ra Tyrpw kcjiah: Html Pro 

Front Page 2002, Macromedia Flash, comcoder, Ado Fotoshop, demoshild, Crel 

Draw sa OomxaJiap. <I>h3hk JKapaennapHH Ta6waT.ua pyw Oepwmwra mkhh Tap3.ua 

aMajira oinwpwm Maxcswwna awwMauwxjiap Tawepjiawjiw. OjieiapoH .napcuHK Ba 

BHpTyan nabopaTopna crewnarw aHHMamianapHH Macromedia Flash opKann 

aMajira odjhphji^h. Eapwa Office .nacTypjiapn Ka6w yui 6y aacTyp xaM ysHHHHr 

6oin Memocnra ara 6ynw6, yHHHT nanejumaH wh3hjimhih KepaK 6yuraH 

4)wrypajiapHw TaHJiam MyMKHH: afijiana, TypyGypnaK b.x.3. AilJiaHara pawr 

6epn6, yww yw - yjiwoBjJH 4>a3OAaTH map KypHHnmra KejiTHpraHWMW3. LIIapHH 

KaTrajiHTHHH jhrapTHpHG, yHH MOJieKyua exw 3appa KypwHMinra KejiTHpHni 

MyMKHH. Macanan “MojieicyjiaHHHr xapaKaTHHH” KypcaTwm ywyH aocrypHHHT 

6om MewocHjiarH nyHKTuapwHH Ba (JiyHKunoHaji TyrMajiapHH KywnAarHHa 

Hrnjianuia^H. Illap hh3Hjih6, ynw KHWHKJiamTHpHJiajiH. Hwanjiran pacMHH 

6ejirHJia6 onaMW3. Keinm F5 KJiaBHmacH 6ochjih6, KajpHH TanmawMW3. F6 

6ochjih6, xhth Kanpra yrnjianH. PacM moHJianH. Macanan, mapnn aKpaHHH 

6omKa jKOHHra wH3aMH3. HnaHJiray o6i»eKT ynuiana^w. Chmboji KyiiHJiajiH: 

Convert Symbol, Macanan Ne3 paxaM 6njian xyHHniHMH3 MyMKHH. Movie Cleep 

- KJinnHH HnuiaTHin 6yjiHMH 6ocHJianH, “niapwa” majuinnarw MoneKyjia 

xapaKaira Kejiajw. Illy xapaen MoneKyjiaHH Typnn jKoiinapra chjdkhth6, 

xapaKaTJiaHraHHHH KanpMa — Kanp KypcaTa^H. Ba oxnpuna Paste in Plase 

nyHKTHHH 6och6, “MOJieKynaHH” ojiahheh GonuiaHFwn Ba3HXTHra KejiTwpHJianw. 

Kjthtihh xapaKaira KejrrwpcaK, “MoneKyjiawi” 6h3 Tanjiaran xcoHJiapra kctmb - 
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kct xapaxar khjihG, TapTn6cH3 xapanar MoaeJiHHH HaMonuni KWJiajm. 

“Atomhhht xupo moacjih”, “Pe3ep(J)opA Ta3KpH6acH”ra oka MaB3yjiapAarn 

aHHMainuuiapAa ajieicrpoHjiap Mjipo aTpoc|)HAa aHJianninn ynyn, aappajiap, arpn 

HH3HKnap, rnnep6ojiajiap Gynnna cohhahhihhh Kypcamni yqyn anjiana 

HH3HJiaAH. BnpnHHK aHHMaiinnAa icKopn KypcaTHJiraH yciiyG Gnjian xapaKaira 

KejrrnpHJiaAH. HKKHHHHcnAaH anjiana hh3hjth6, yHHHT Gnp KHCMH ynnpnjiaAH 

Ba y rnnepGojiara yxniarau, ynra 3appa KynnnaAH sa lOKOpnAarH aMaimap 

GascapHnajH. Yh yjiHOBnn (|)a3OAa o6i>eKTjiapHH Tana6 AapaxcacHAa hh3hih 

hmkohhjhh 3 d max AaciypHAa MaBxcyA. Ey aacrypaa o6i»eKTJiapHn HH3n6 

ojihG, yjiapHH Macromedia Flash 2 - yjmoBJiH, TeKHCJiHKAarH KypHHHUira 

yn<a3n6 ojikui MyMKHH. 3 d max AacrypnHH HMKonnurjiapH K)KOpH, yn - 

yjiHOBJiw (JjaaoAa HaMoitmn khjihih HMKOHHjrrnra ara 6yjiaMH3, jickhh Gy 

AacrypHH mnjiaTHin ynyn Maxeye KOMm>ioTep KepaK 6ynap 3Kan. Hymen 

Pentium - 4 KOMUbioTepHAa nnuiam xcapaenmia AacrypnapHH kothG kojihhi 

Xojih Tea - Tea 6yjni6 TypAK. Ey MacajiaHH cepsep - KOMiibioTep xaji khjihG 

GepaAH. Kojithh aHHMaunxnapHH xaM mynra yxmani xoiwa aMajira 

onnipnjiaAB. MypaiocaG pacMJiapHH, HH3Manap CKaiiHep epAaMHAa Macromedia 

Flash AacrypHHH aKpanra HHKapHJiaAW. CoAAapoK pacMJiapra aca Flash 

AacrypHAa Hnaniii MyMKHH. Hn3Ma Ba pacMJiapHH nxnni hhkhihh 

MyraxaccHcjiapra Gotjihk. IIIyHAaii khjih6, (J)H3HKaAaTH xoAnca Ba 

a^eKTJiapHu, lOKopHAarH MaB3yjiapAa yPra™Jia’aHraH moacji Ba 

Taxcpn6ajiapHH KOMiibioTep BOCHTacHAa axGopor TexHOJionixnapn MyxHTHAa 

TamKHji KHJiHmra MyEo^tJiaK GyJiAHK.

XaKHKaTAan, K)KopwAa TaHJianraH MaB3yjiapAarH atjxfjeKT sa 

Ta>Kpn6ajiapHn yTKa3Hm ynyn loxopHAa xaji KHnyBHH khmmbt ycxynajiap, 

Typjin xhji 4>h3hk KypHjiMajiap 3apyp. Macanan d>paHK - Tepu TaxpnGacnwi 

yraanm ynyn K3toa Ba bhoa, chmo6 GyrnapH, aJieicrpoHJiap okhmh Ba yjiapHH 

Kaita aTyBHH Maxeye KypHJiMa 3apyp. PeaepcjiopA TaacpHGacHHn aca aHbanaBUH 

JiaGopaTopmi mapoHTHAa yMyMan yTKaawG GyjiMaiiAH, paAwoaicrHB ManGaHH 

TornmiHn y3HHH aHTMaiicH3MH? Ojithh Skh KyMyni 4)0JILra *aM KWMMaT 

TypaAH. IIIpeAHHrep TeHrnaMacH Ba MaKCBejuiHHHT MOJieKyjiaJiapHHHT 
TeajiHKJiap Gyioria TaKCHMOTH MasayjiapH aca, MypaiocaG KejmrpHG 

HHKapHnuiapHH, rpac^HKJiapHH, MOJieKyjianapHHHr Teajnmi Ba TeMneparypara 

GoFjiaHHin JKapaenjiapH jhcHryBHHAaH Aapc MoGaifHHAa Kyn Baier TajiaG araAW.
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EaMHjia sea BaKTra cthui MaKcaHHUa TeHmaMaHH sa TaxcHMorjiapHH KHCKana 

TyinyHTHpwiiira TyFpH KejiajH, 6y aca KyiiHJiraH MaKcajira Ba jjaBuaT 

CTaHjjapTura MyBO(J)HK 3Mac.

HsjiaHum xcapaenima xoanprn 33moh 4>H3HKa ykhthihh Kanaan xonaTfla 

jjeran caBOJira xcaBo6 6epap 3K3hmh3, 6y co\ajjarn MaKra6ji3H to aKaaeMWK 

jinijeH Ba KOJiJioKJiapraqa, GaKajiaBpusT Ba MarncrpaTypa yqyn non anuiraH 

jjapcjiHKJiapHH, Matpysa msthjibphhh Taxnnji khjxhhk. Aks^cmhk jihiich sa 

KOJinexcnap ynyn HHKapnjirsH “<X>H3WKa JiaSoparopuji wnmapw” ^spcjihthhhht 

VI 6o6nra TyiuHpnni cn^awia yKWTHJiHiiiH Ba Ka6yu khjihhhihh khhhh 

MasayjiapHH Ma3Myn TapKw6nra khphthjihiiihhh tsbchm khjimokhhmhs. Hbhh 

“Atom Ba jwpo 4)H3HKacH” 6ynHMHHH xHaaa H3HHjipoK ypraTHjiHiiiHHH 

Tapa4)AopHMM3. YnuaH TauiKapn aKaueMHK jihiich Ba Korniexoiap X03Hprn 

BaKTfla TaBJiHMHHHr sbojiiolihoh Ba yayjiyKCH3 cnwpajiHHHT acocnn yiopManH 

xcapaeHH 6yjiHiHHHH Ba xap 6np kchuhth 6miHMJiap Ba SocKHHJiap my epjiaH 

6oiiiJiaHHiiiHHH yHyTMacjnirHMH3 KepaK. 3ht acocHH, KOJUiejKJiapHn 6nTHpraH 

6nTHpyBHKJiapHMH3 TyFpK Muira 6opcanap, y3 MyraxaccHCJiMKJiapH Ba KepaK 

6yjica, 3aMonaBHH WH^apMaunon TexHOJiormuiapHM GwnnuJiapH. 3aMOH 

TajiaSnra moc, CTan^apTra moc Kaapiiap 6yjin6 eTumHmjrapwHH 

yHyTMacjinrHMH3 KepaK.

3.4. §. BHPTYAJI JIAEOPATOPIUI CTEH# “YMyMHM 
<DH3MKA” KYPCMAATH KAEY.JI KHJIHHHIUH KHHHH EYJITAH 

MAB3YJIAPHH YKHTHILUJA.
“YMyMHH 4>H3HKa” KypCHHHHT (JjyH^iaMeHTaji MaB3yjiapH opacima 

yKHTHJiHmH khhhh GyjiraH ckh TajiaSauap TOMOHH^an Ka6yn khuhhhuih 

MypaKKa6poK 6yJiraH MaB3yjiap MaBxcyzi. EyH^an MaB3yjiapHHHT MypaKKa6nHK 

jjapaxcajiapHHH Ba 6oniKa MaB3yjiapaan aoKpamS ojihiii TaMOHHJinapuHH 

nejiarorHKa 4>aHHHHHr npHHiiruiapHra acocan Meson cH^aTHjia nuuiaG 

hhkhjihS, ajEpamS ojiHmra TyrpH KejiaHH. Acocan, “YMyMHH 4>H3Hxa” 

KypcH^ara MaB3yjiapHH KywHnarH MeaoHnap acocnjia a)KpaTH6 ojijhk Ba 

yjiapHHHT T3XJIHJIHHH KeJITHp3MH3:

- anrcrpeM TapKHSnjja 6yjiraH aTOM sa Jmpo, sjieMenrap sappanap 

opacHjiarH Tatcnp Ba ajieMeHTap 3appajiap ypTacHAani Tai>cHpJiap, aanxcHpnH 

peaxmui, Jwpo peaKiimuiapH b.x.3. Ba Ky3 opKajiH xypnG 6yjiMaHAHraH xojiHca 
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Ba a^exTJiapHH, ywyMan $)H3HKa jxapaeHJiapHH (“IIlTepH Ba Tepjiax 

TaxpuSacn”, “DinnirreiiH sa Jie Xaa3 TaxcpnGacH”, “EpyrjiHXHHHT chhhid sa 

K3HTHUJ KOHyHJiapw”, “IIlTpaK 3(|)4)eKTW”, “3eMMaH 3(|)(|)eKTH” B.X.3.);

- aHtanaBHH JiaOopaTopnji mapoHTHjia yrxa3HiB hmkohhjith 6yjiMaraH 

raKpn6anapHw Ba MojiejiJiapHH ypraiyBWH Masaynap (“Atomhhht Tomcoh 

moacjih”, “Atomhhht Peseptjjopjx mojicjih”, “Peaepcjjopzi TaxcpH6acn”, 

“Atomhhht Eop moacjih”, “Atomhhht tomhh moacjih”, “3eeMan s^ckth” 

b.x.3);

-yrxa3Hui ynyn khhm3tjih $H3HK ac6o6jiapHH, K)KOpH xaji KHJiyBHH 

KypnjiMajiapHH TajiaS KHJiyBHH TaxcpnGajiapHH ypraiyBHH MasayjiapHH; 

axpaniG oji^hk sa xerMa - xctjihx Ba, hchhjijihk, TymyHapjiHJiHX TaMoiinjurapH 

acocnjja 22 Ta 4>h3hx MaB3yjiapHH Tamia6 ojijihx. Yjiapra Honp jiaGopaTopmi 

AapcjiapHHH BHpTyaji Jia6opaTopH« cremi maKjiH.ua yKHTHJiHiiiHHH YaSeKHCTOH 

pecny6jiHKacnna 6hphhhh Mapra Tanixmi khjihhah. KoMnaxr flncxra 20 Ta 

naOopaTopHx HimiapHHH xconjianajiH. Ey Kynafi sa ap3OHra TymajiH. 3ht 

MyxHMH, “YMyMHH 4)H3HKa” KypcHAara KaGyji khjihhhidh khhhh MaB3yjiapHH 

Tana6ajiap TyniyHnmnapH Ba yajiainTHpumjiapH ocoHJiamajiH, Mycraioui 6hjihm 

ojihhi hmkohhhth aMaura oniHpHuajjH. YKHryBHH saKTH TejxanajiH. BHpTyan 

JiaGopaTopHx ctchuh “YMyMHH <|)H3HKa” KypcnaarH Ka6yn khjihhhhih khhhh 

MaB3yjiapHH yKHTHin.na KyJiJiaHHJiHinH KywHnarn oMHJUiapra apHiiiHiiira epjiaM 

6epajH:

- Tana6auapHH MaB3ynapHH TymyHHUira, MaTeMaiHK (fjopMyna Ba 

TaKCHMOTJiapHH 6aTa$cHJi TymynTHpHin opKajiH $H3HK TacaBBypHH ByjKyjira 

KejiHmHra sa niaKJuiaHmnHTa;
- Matpyaa BaKTHQa KyniHMna TapHKacHjia jiaOopaTopnn ctchhhhh xynJiad, 

Matpysa Ba JiaSopaTopiw opacHHarH TycHKHH ckh AesopKH ojih6 Tanniainra 

3aMHH Syjiajm;

- <t>H3HK xcapaeHJiapHH pean xoMin»ioTep hmht3IIhjich opKajiH  

pyn GepHiiiHTa skhh  aMajira oniHpHin hmxohhxth Masaya.

Ta6naT.ua

Tap3.ua

3hjih MaBayjiapjjaTH yKH'rHJIH,IIH-zla 3-ncMeHTJiapHH TanixHJi KHJiran 

OMHJuiapHH TaxjiHji khjih6 HHKaHJiHK. Macanan, “MoJiexyjiajiapHHHT Te3JiHXJiap 

6yiorqa T3kchmot 4)yHxm«CH”, “MoJiexyjiajiapHHHT TesjmxJiap 

KOMHOHCHTjiapH 6yHHHa TaKCHMOT (JiyHKHHJicH” M3B3yjiapHHH yKHTHin ynyH 

AH(|)(|)epeHiiHajuiain, HHTerpaJuiani KOHSaJiapHHH Ghjihuihh, axTHMOJUiap 
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TyuryHHacn, axTWMOJuiwKJiapww Kynawrnpwin (^opMyjiajiapura TasHMinra ryrpw 

Kejiajpi. y>maH Tamxapu TaKcwMOTuarn (|)W3wk 6orjiaHwuinapHW Tyniywwm 

ywyw rpatJjwKjiapww hw3wiiihw, 0F3axn TymyHTwpnuira Tyrpw Kejiajiw. 

“Pe3ep(|)opAHiiHr ctbtwcthk 4)opMynacn” Masaycw xaM xymm mywra yxinaui 

y3OK Kejrrwpw6 HWKapwinjiapww Ba MaTeMarwK annapaTanaw (fjowflajiawwinHw y3 

wwwra ojiajm. “LUpeuwHrep TewrjiaMacw” Masaycw 3ca AW^^epeHUMan 

TenrjiaMaJiapHH euwniHw, ojiww MaTCMaTWKa ajieMewTJiapwww KyjuianiHn TanaS 

aTanw. By xaM y3 HaB6aTw.ua 6wjiwm sa BaxTHH rajia6 3Tajjw. Meson 6ywwwa 

KefiMHTH GocxHHjia aacpaTWJiraH MaBaynap yKmyBMHAaH HaMowwmnw 

naBxanapww KypcaTwraww TajiaS STauw. By jKapaew sea awbawaEww yKwrwni.ua 

c^aKar iiJiaKaTJiap, pacMnap wwawni Ba ynapnaw (^onuanawwinw y3 wwwra onajxw. 

YHAaw TamKapw Typnw xwn TeMwpuaw ncanraw Monennapnaw ^onnanaHWiu 

MyMKWH. Bywuan Mouennap ajiSaira jkohjiw (Jjwswk xapaxarnw waMOwwm 

KWJiwnira o»W3. TauKWKOT sa wsjiaHwumap uiyww KypcaiAWKW, 6apwa Tana6ajiap 

xaM 4)H3HK Mouejuiap opxajiw TaacpwGajiapww, u^eKTJiapww TacaBByp 

KWJiojiMac sxawjiap. By JKapaewra 6wp BaKTAa 4>aKaT Gwjiwmjiw TanaBanap 

3pwniwnin awwKjiaHAH. JIckwh MaxcaAWMW3 Tajia6ajiapwHT 4)wkpwhw xcaMJiani 

opxajiw $W3WK xo/iwcajiap Tyrpw TacaBBypra ara Syjiwin 3Kaw, $W3WK 

XoawcanapHW TacaBByp kwjiwui Hcapaewwra xaM TymywTwpwm BaKiKUa spwmwni 

KepaK. By sea yKwryBHwra KynwnaAwraH MaBcyjiwsTAwp. Illy ca6a6jiw, 6ywnaw 

MOAejuiapHw KOMTiMOTep sKpaKHua waMowwiii khawiuwhw 4)W3wk TacaBBypHW, 

Ma3Mywww yKwni opKanw TymyHwnnin aManra oniwpwiuua xwcca Kyniajm.

Xoawprw 6o3op wktwcoah BaKTwww wHoSaira ojicax, xap 6wp ac6o6 Ba 

ycKywanap, 4)W3wk ac6o6jiap sa KypwJiMajiapwwHT ojtww yxys lopmapw ywyw 

KaHuajiwK KWMMaira Tyniyniwww wwoGaira oncaK, naSopaTopwn wmnapwHW 

BwpTyau jiaSopaTopws ctchaw uiaKJiw.ua yKWTWJiwniwww wtkoSww Harwxca 

6epwmwHH Ba awna Ma6jiaFHW TencaS Sepwniwww wwoSaira ojiMacnwKHWHT 

WJIO2KH nyx. Illy ca6a6iiw, K)Kopw xaji KHJiyBHW KypwjiMajiapww Tan a 6 aryBHU 

3(j)4)eKTjiapHw KOMnBKJTep BocwTacw.ua yKWTwin wmkohhjttw Maaxeyn uKaw, 

wa$)aKaT ain>aHBWW jiaGoparopwa mapowTWAa, 6auKW wjimww JiaSopaTopwx 

niapowTwua xaM wuiJiarwin MyaMMO 6yjiraw 4>w3WK KypwjiMa sa ac6o6jiapww 

ocowTHwa waMOwnnuiw aMajira omwpwni MyMKHH. Hlynapuaw kcjiw6 HWKKaw 

XOJiua “3eeMaH a^^eicrw”, “3eeMaHWWHT awoMan a^^eicrw” Masayjiapw xaM 

yKWTWJiwmw kwwwh MaB3yjiap KaTopwra KwpwTWjiraH. BwpMa — 6wp MaB3yjiapww 
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raxjimi khjihG hhkc3k, “Pe3ep(|)opA Ta>Kpn6acn”HH ywyMan aHBanaBnn 

Jia6opaTopna niapoHTHAa yKHTHiii hmkohpwtw MaBxeyA 3Mac, GynnHT ynyn 

pajtHaKTWB Ma»6a 3apyp, juomkhmciicht 3KpaH, ojithh Contra KepaK GynaAH. 

“OpaHK-Fepu Ta>Kpw6acH” hh awajira oninpHin ynyn sea KaroA sa aHOA, chmoG 

napnapn, tokhh sa KyqjiaHHiuHH yiiHOBqw acGoGiiap sa Gomxa KaTop ac6o6jiap 

KepaK GynaAH. YnapHHHT 6yjiwni - GyjiMacjiwrw xaM MyaMMO Gyjica xaM inynna 

Ta»pn6ajiap4aH KaficH 6npnra encasnC yjirypnG GyAaAH. AuGarra 

KawcHHHcwjiajiwp eTHuiMOBHMjiHK KysaTHHJiatfH. IHy ca6a6nn, “OpaHK-Fepu 

Ta»cpH6acH”HH xaM KOMnbioTep opxaJiH HMwraunx khjihhi rpatjjHKJiapHHH 

KypHin sa tok KyHMHH ycnniHHH, MatJiyM BaKT^a MaKCHMyMra spwnniG, jma 

KaNfaHMiiiMHH KyaaTHin MyMKHH. By ep.ua anacTHK sa HosnacTHK TyKHaniyBJiap 

xaKjmarH aneicrpoH axGopor TaxcpHGaHHHT (|)H3HK moxhathhh Tymyimuira 

epAaM GepauH. ByHAan Tanixapn Gy Masaynap Aacracnra “SHHinrewH Ba ac 

Xaaa”, “UlTepn Ba Fepnax” MaB3ynapHHH xaM khpmthjimhih Gexan 3Mac. 

BwpHHHHjiaH, Gy MaBsyjiapHUHT yKHTHJinniH xaM TaacpiiGanapHU HaMonHnum 

KypcaTwinHH TanaG 3Tca. PiKKUHHwjiaH, TaacpnGanapHH HaMofimunw khjikiu 

ynyn xaM 6np Tanaii ac6o6 Ba ycKynanap KepaK: FajrraK, MarHHTJiap, 

aneKTpoHJiap AacracHHn HHKapyBHM xypHJiMa b.x.3.

3ht MyxHMH, MaB3yjiapHH GoninaaH oxnpuraqa Taxjnui KHJDffica, ynap 

xaMMacH ojiaMHHHr xo3wprn 3aM0H MansapacH GwnaH Gofjihk SynraH “MOjua 

Ty3Hjrninn”, “aTOM Tyannwnrw” xaiwiarw TacaBBypnapHn y3 WHwra KaMpaG 

ojiraH axGopOT KeTMa - kctjimth GynraHn xaxuaa xeq inyGxa fiyx. By Masaynap 

MaatMyacHHM “Atom TacaBBypjiapHH asojnoijiwcH” JieG HOMnawnnH xaM 

MyMKMH. HyHKH ynap oaotw “Tomcoh MOAejiM”,aaH GomnaG, yHHHr 

KaMHHJiHKJiapHHH KypcaTHJiraH xoima “Pe3ep4)opA TaxcpHGacH hh, yHHHr 

MOflejniHH, ynaan cyHr “Atomhhht Bop moacjih” hh yrraTaAH, Ba 6y jxapaen 

aTOMHHHT AHCKpeT KHHMaTJiap KaGyn KHJiHHHinuraHa, $n>HH OpanK Tepii 

TancpnGacH” raqa ahbom 3T3Ah. YHAan TaniKapH, sJieKTpOHHHHT cnnHWiapH 

MaBxcyAJiHTH xaKHAara (J)H3hk TynrynnaHH “SHHnrreHH Ba ac Xaa3 , UlTepn 

Ba Tepnax” TaacpnGanapH opxajiH ypraHHnaAH, kchhh aca 3tomhhht cneKTpan 
HH3HFHHH 3ACKTpOH Ba MaTHHT MaiiAOHJiapHTa KHpHTHJTTaHAa GhTTB B3 GHp 

Henra HHSHKJiapra axqjaTHJiHniHHH ypraTyBHH “UlrapK a^eicTH , 3eeMan 

a$4)eKTH” MaB3yjiapn 6ohhth6 Gepaan.
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20 Ta MaB3yHH yxHTHiiiflaH ojujhh “MojieKyuxp (JjniHKa” 6yjiMMnra oha 

“Bpoyn xapaKarn”, “MojieKynajiapHUHT re3JiHKJiap 6ynnna TaKCHMOTH” 

MaB3yjiapH ^hthjihiiih xaM Maxcaflra Myao^HK. BnpHHHHflan, 6y Maaayjiap 

“MOflfla Ty3HJinniH” TacaBBypwi onmpa^n. HKKHHHHflan sea, MHKpoo6i»eKT 

jjHHaMHKacwHH yprarniu ynyn y3 xnccacnnH xymaflH. ynHHHHflan aca, “Atom 

Ba «flpo” 4)W3WKacH OyjiMMWAarw “Moflfla TyanjiHinn” MaB3ycnnn xxnm 

TyniyHHnira epflaM OepaflH. Macanan, 6y MaB3yjiapnHHr anr>anaBHH yKHTHuifla 

Khhmhhhjihk pyii 6epmnHHH TaxjiHji khjih6 qjdKaifjiHK. “Bpoyn xapaKam” 

MaB3ycHHH yKHiraHfla xapaKarun )KapaeHHH Kypcarnni KepaK, 6y xaRKflarn 

KHHo4)MJiBMjiap i<yK 3Mac. JIeKHH ys6eK THJiHfla eanjiran flacrypHH Bocnra 

epflaMHfla, eayBJiH jiaBxajin xaMfla 2-yjmoBjiH Macromedia Flash ckh 3- 

yjinoBJiH 3 d max opKann naMonninjiH annMaumuiH KypcarHJiHuiH MaKcaflra 

MyBO$HK. KXopuna KypcaTHJiran HH^opMaunon TexHOJiorwuiap 3appa 

TpaeKTOpWICKHH CH3H6, TapTn6cM3, XaOTHK XapaKaTHH HaMOHHUI KHJinmMHH 

aMajira onmpaaw. 3 d max flacTypn.ua HM3WjiraH MOJiexyjia sa aappanapnn 2 - 

yjiHOBjm Macromedia Flash flacTypnra yncaanG, TeKwcnnKfla flunaMMK 

xapaxaTHH aMajira oinnpnm opxajin 3 — yjmoBJiH xoflncaHH naMoiiniii Kwunnm 

MyMKHH. ByHHHr ca6a6H, 3 - ynnoBJin flacrypHH HinjiaTHni ynyn iokoph 

hmkohmxthh KOMiibiOTepJiap, cepBep - KOMinorep 3apyp 6yJiflH. Hymoi yxys 

3ajiHflarH Pentium — 4 flacrypjiapH 3 — ymoBJiH 3 d max flacrypHHH 

HninaTHiiira Kyw eTMaHflH. YnflaH TamKapn, “MojieKyjiajiapHHHT Teamnoiap 

Gyinpia, reuiHKJiap KOMnoneHTJiapH 6yihna TaxcHMOTJiapH” MaB3ynapH 3ca 

Ha4)aKaT tukchmot ^yhkuhhchhh 6aTa(J)CHJi 6aeH 3tmhi, OajiKH rpa^HTHHH 

KypcaTHm sa Te3JiHKjiap omnpnjiraHfla, rpatJjHK xaM Karra reMneparypajiap 

TOMOHHTa CHJI5KHUIHHH HaMOHHIH KHJiaflH. lily TapHRa 6y MaB3yJiapHHHT KeTMa- 

KerjTHTH 3JieKTpoH flapcjiHTH maKJiHfla 6aen snuiaflu Ba yKHnniifla 

MypaKKadjiHK ceannraH MasiyjiapHHHT yKHTHJiHiiiH Ba TyniyHHni caMapacH 

oiiiHpHJiHniHra apHnnuiaflH. By MaB3yjiapflani TaacpnGa, a^eKTJiapra, moacji 

Ba aKcnepHMeHTJiapra BHpryaji jiaSoparopmi creHflH xaM ryaHJiran 6yj™6, 

naaapHx Ba aMajmer ypracHflani GoFJiaHHnira apHuiHnira xapaKar KHJiHHraH.

JIa6opaTopHJi HinjiapH yryn xparnjiraH BHpTyan na6oparopHX creHflHHHT 

cneHapHHCHHH Ba y3HHH HJiOBanapfla KypHHr [ Ujiosara xapanr].
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3.5. §. 0M3WKA4AFK YKHTWJIMUIW KMKHH MAB3YJIAPHW 
BMPTYAJIJIAEOPATOPHH CTEHfl UI A K JI MM YKHTHUJ.
Bupiyaji Jia6opaTopna CTCHA y3HHHHr MyHAapmKacH, MaBayjiapHHHr 

TapKn6n, Myajuin(|jjiap xaKHAa MawiyMOT Ba (jjoHAaJiaHHJiraH anatiweniap Ka6n 

MeHK)cnra ara 6ynajiw. Yha3h TauiKapH yHAam MaBayjiapHHHr MaaMynnna 
HaMOHHinuH aHHMauHOH jiaBxanap ypHaTHJiraHAHp. YnapHH (JjaorniauiTHpHti, 

4>H3iik xojmcajiapHH ahhbmhk xapaxaTjia TaMOiua khjihui MyMKHH. MaBaynap 

Ma3My«H KHCKa sa acocHii Ma3MyHHHHr «Mar3HjiaH» ntiopar GyjnfUiH KepaK. 

Yhahh TamKapH MyHAapHxcana 6apna MaBaynap pyfixaTH KeJiTnpwiajiH Ba 

$)owjiajiaHyBHH Kepamin MaBaynapHH TaiuiaS onajiH. Bupryaji natiopaTopHA 

CTCHA Ma3MyHHHT TapKHSH KyWHAaTH GoCKHHJiapnaH HdopaT:

- MaBayHHHr homh, jia6opaTopHn hiiih HOMepu;
- naSopaToppw huihhh tiancapniu ywyn KepaK tiynraH jKHXO3JiapnaH, 

BHjieo-npoeKUHOH annapaT sa Pentium-4, Nootebook KOMntioTepH;

- HHrepeHTra eKH jioKan cerra ynanraH KOMirtKyrepnap;
- BHpTyan jiatiopaTopHii ctchah uiaioiHiia jiapc yTHJiranua natiopaTopwi 

huihhhht KHCKana MaaMyHH 6aeH anuianH;
- MaaMyHHH ypraHirai >KapaeHHAa HaMownnuiH aHHMauHOH KajipnapnaH 

4)0HnajiaHHUi TaniKHJi khjihh34h;

-kchhh TonniHpHKJiap, caBOJinap 6epHJiajiH;
-TomnMpwK aa caBOJUiapra ncaBotiJiap eannanH, jickhh mmipHti KywwnanH.

OjIHH yKyB KjpTJiapHAa XaM «YMyMHH (|)H3HKa» KypCHHHHr 

(JiyHAaMeHTaji MasayuapH opacnna ykhthjiuih khhhh SyuraH eKH Tanatiauap 

TOMOHHuaH Katiyji khjihhhuih MypaKxatipoK SynraH Massynap MaBxyn. EynnaH 

MaBayjiapHHHr MypaKKa6jmK AapaxcanapH Ba 6omKa MaB3ynapjiaH ancpaTHti 

OJIHUI TaMOHHJDiapHHH, ITCAarOTHKa (jjaHHHHHT npHHUHIUiapHra acocan Me30H 

cmjiaTHAa HiiuiaS hhkhjih6 aacpaniti oJiHmra TyrpH kcjwh. Acocan, «YMyMHi< 

4>H3HKa» KypcHAarn MaB3ynapHH KyHHAarn Me3OHJiap acocmia.
-TapKHtin aHTcrpeM tiynraH aTOM Ba «Apo, aneMenrap aappanap 

opacHAara TatcHp sa 3ueMeHrap aappanap ypTacHAani Tatcnpnap, saniKHpJTH 

peaiaiHii, jwpo peaKuunnapH b.x.3.) sa Kya opKann Kypnti tiynMaHAHran xoAHca 

Ba 3({)(|)eKTnapHH yMyMaH 4)H3HK xcapaeHJiapHH («IllTepH Ba Tep 

TaxcpntiacHw, DuHnireiiH Ba ac Xaa3 TaiKpH6acH», «EpyrnHKHHHT chhhui 

KaHTwui KOHynjiapHw, «IIlTapK 3(|)4)eKTH», «3eeMaH 34>(|)eKTH» b.x.3.),
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-MypaKKaG $h3hk TaxcnMOTJiapHM, Kenrnpn6 HMKapmnjiapmi, MareMarnK 

annapaTHM KynnaHHJinuinHH rana6 arysMH Masaynap («MoneKynanapHHHr 

Teaniuiap Gynnqa MaxcBenn TaKCHMOTH», «MoneKynanapHHHr Teanwcnap 

KOMnoHeHTJiapu Sywuna TaKCHMornw, wPeaeptJjopn TajKpnSacn aa crarncTHK 

(J)opMyjiacw», «IlIpejiHHrep TenrjiaMacH» b.x.3.);

-ain>aHaBWH na6opaTopnn mapomujia yTKaanni hmkohhmth 6yjiMaran 

TaacpwGaJiapHH Ba MOflennapnn ypraryBHH MaB3yjiap («Atomhhht Tomcoh 

Monennw, «Atomhmht Pe3ep(|)opA Monennw, «Pe3ep4)opn TaxcpnOacnw, 

«Atomhhht Eop M0jiejiK» «Atomhhht tomhh MojiejiHw, «3eeMaH a^eKTHw 

b.x.3.);

-jmcaanin yqyn KHMMarnn (|)H3hk acOoOnapHH, lOKopn xan KHnyann 

KypmiManapHH rana6 kwjivbhh TancpnOanapHH yprarysHn MassyjiapHw; 

ajKparnO sa KerMa-KerjiwK sa hjtmwwjiwk, hchujuthk, TyinyHapjnuiMK 

TaMoinuiJiapH acocmxa 20 Ta (|)H3HK MaB3ynapnn TannaO ojuihk. Ynapra nonp 

jiaSopaTopmi jtapcnapuHH BHpryaji jia6opaTopHH ctchjim opKaJin yKHTHJIHInHHH 

TamKMJi khjjwhah KoMnaicr AHCKra 20 Ta xa6yji khjihhhiuh khhhh MaB3yjiap 

ocoHTHHa jKOHJiaHa^H. Ey KyJiafi Ba apaonra Tyuiajm. 3ht MyxHMH, «YMyMHH 

4)H3HKa» Kypcunarn xa6yu khjthhhiiih khhhh MaB3yjiapHH Tana6anap 

TymyHHnuiapH Ba yaJiaumipHiiiJiapH ocoHJiauia^n., MycraKHJi 6hjihm ojihui 

hmkohhxth aManra oniHpHjiaan. YKHTyBHH BaKTH TexcanaAH. Bnpryaji 

jiaOopaTopiw ctchjihh «YMyMHH 0H3HKa» KypcH^arH KaOyji khjihhhihh khhhh 

MaB3ynapHH yKHranwa KyJUiaHHJiHiiiH Kyinwani OMHJDiapra 3pHniHra epjiaM 

OepajjH:

- TajiaOajiapHH MaB3yjiapHH TyniyHHnrra, MaTeManiK ^opMyjra Ba 

TaKCHMOTJiapHH 6aTa(J)CHJi TyuiyHTHpHni opKann $)H3Hk TacaBBypHH Byacynra 

KenHmHHH sa raaKJinaHHHUiHra;

- yKHTyBHHHH MypaKKaO TaKCHMOTnapHH KenTHpH6 HHKapHUWaH XOJIHC 

KHJiann sa BaKTHHH Texcamra apHumra;
- Matpyaa BaKTnna KyuiHMna TapnKacHjxa na6opaTopHx crennwHn KynnaO, 

Matpyaa sa naOopaTopH* opacH^ani TycHKHH erai jjeBopHH onn6 Tamnamra 

3aMHH 6ynann;

~4)H3Hk xcapaeHJiapHH pean KOMni»K)Tep HMHTaunncH opKann Ta6naTna 

pyii Oepnninra kkhh Tapana aManra oinnpnni hmkohhsth MaBxeyn.
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3hjih MaB3yjiapziarn yKHTwaHuinaa MypaKKaGanx saeMeHTaapHHH 

TaniKHJi KHjiwHraH oMHaaapHH TaxjiMJi kwjim6 HMKawJiHK. Macaaan, 

«MojieKyjiajiapHHHT Tesjimcjiap, 6ywwna tbkchmot <j>yHKUW«CH»,

«MoJieKyjiajiapHWHr resaHxaap xoMnoHeirraapH 6yi<wna raxcHMOT

4>yHKUH»cH» MaB3yjiapHHw yKHTHiii ynyn AH^epeffliwaJUiain, HHTerpanaain 

KoimajiapwHH Ghjimuihm, oxniMoa TyniyHqacw, oxTHMoaauxaapHH KynanTwpnni 

(|)opMynajiapnra raxiininra ryrpn xeaaan. YnnaaH Tainxapu TaxcHMOTuani 

4>H3wk 6oFjiawiniJiapHH TyniyHWin ynyn rpa^wKJiapHW huswuihh, oroaicn 

TyinyHTHpwinra ryrpn xeaaaw. «Pe3ep(|)opaHJiHr craincrnx (|)opMyaacH» 

MaB3ycH xaM xyaaw niynra yxmain y3OK xeampnG HHKapnniaapHH Ba 

MareMaTHK annaparaaan (JjonaaaaHHiiiHn y3 nanra oaaan. «IIIpeaHHrep 

TenriiaMacHw Masaycn 3ca an(t)4)epeHunan TCHTJiaMajiapHH chhuikh 

MaTCMaTHKa oaeMeHraapnHH xyaaaniHH raaa6 oraan. By xaM yo HasGarnaa 

Ghjihm Ba BaKTHM ranaG oraan. Meson Gynnaa xennHTH GocKHHaa axcparnaraH 

MaB3yiiap yKHTyBHuaan HaMoimiDJiw aaBxaaapnn KypcanniiHW TanaG stbjih. By 

xcapaeH oca awbaHaBHH yKwniniaa (JjaxaT imaKaTJiap, pacMJiap hmshiii sa 

yjiapaan (|)OHaajiaHHinHH y3 HHnra ojiajm. YnaaH TaniKapw Typnn xmji 

TeMHpaan Hcajiran Moaejuiapaan 4)OHaanaHwiii MyMKHH. ByHaan Moaeaaap, 

ajiGaira JKonan 4)H3HK xapaxaTHH HaMOHHia KHaninra oxoo. TaaKHKOT Ba. 

maaHHmaap niynn xypcaTanKH, Gapna TaaaGaaap xaM 4)H3Wk Moaeaaap 

opxaaM Ta>KpH6aaapHH, 3(|)4)eKTaapHW racaBByp KwaasepMac axan. By xcapaenra 

Gnp Baxraa (JjaxaT GnanMan TaaaGaaap opuninnni aHMKaanaH. JIckhh 

MaxcaawMH3 TaaaGaaapHHHT (|)WKpHHH xcaMaam opxaaw 4>h3Hk xoawcaaap 

xaxnaa Tyrpn TacaBBypra ora Gyanum 3Kan, 4>H3HK xoancaaapnu racaBByp 

KHanni jKapaeHHra xaM ryniyHTwpHiii BaKrnaa 3pmnHin Kepax. By oca 

yKHrysHwra KywuiaawraH Macyawarawp. LUy ca6a6aH, Gynaaii MoaeaaapHH 

KOMnbioTep oxpaHnaa HaMoibmi KnaMHumn 4,H3HK TacaBBypHH, Ma3MyHHH 

yKHin opKaan rymyHnniHM aMaara oinHpwnaa xwcca Kymaan-
Xo3nprn 6o3op wKmcoan BaxjHHH HHoGaira oacax, xap 6np ac6o6 b 

ycxynaaap, 4>h3hk acGoGaap Ba KypwaMaaapHUHT oawH yxya lopraapn ynyn 

KanHajiHK KHMMaira TynryinwHH HHoGarra oacax, aaGoparopna wmaapHHH 

BHpTyan aaGoparopnx crenaw niaxnwaa yKWTHannm idkoGhh Harrox 

GepHiiniHH Ba anna MaGaarHH TexcaG GepnnniHW HHoGarra oaMacaHXHHHT 

naoacn fiyx, aaGarra. lily ca6a6aaw, loxopw xaa KHayBHH KypwaMaaapHH raaa 
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□TyBHH 3(|)4)eKTJiapHH KOMnbK)Tep BocHTacHAa yKWTwm hmkohhhth MaBxyA 

3Kan, Ha$)aKaT airbaHaBHn AaGopaTopnn niapoHTHAa, GaiiKH hjimhh 

jiaGopaTopHH mapoHTH.ua xaM HinnaTHin MyaMMO 6yjiran ^H3HK xypniiMa Ba 

ac6o6iiapHH oconrHna HaMOHHnuiH aManra oninpHrn MyMKHH. Ulynapnan 

kcjihG HKKan xonjia

«3eeMaHHHHT anoMan s^^ckth, MasaynapH xaM KaTopnra KHpHnuiraH 

EHpMa-6np MaBaynapHH raxnnn khahG HHxcaK, «Pe3ep4)opA Ta»pH6acnHH» 

yMyMan am>aHaBHH naGoparopnn niapoHTHAa yKHTHin hmkohhuth MaBTKyn 

3Mac, GyHHHT ynyn paAHoaKTHB Man6a aapyp, nioMHHHcneHT SKpan, ojihh 

4>ojn>ra KepaK GynaAH. «d>paHK-repu TaxcpHGacnwHH aManra oniHpHm ynyn aca 

KaTOA aa aHOA, chmo6 napnapn, tokhh Ba KynnaHHniHHH yjiHOBHM ac6o6nap Ba 

6oniKa Karop acGoGnap KepaK 6ynaAH. yjiapHHHT Gynran-GynMacAHTH xaM 

MyaMMO. Eynca xaM mynna TaacpnGanapAan Kancn Gnpnra encaanG ynrypnG 

Gynann. AnGarra KaHCHHHCHAaAwp erHniMOBHHJiHK KyaamnaAH. Illy ca6a6iin, 

«OpaHK-Fepii Taxpn6acH»HH xaM KOMiibioTep opKann HMurauHs khahoi, 

rpa(j)HKnapHHH Kypnin Ba k>k KynHHH ycnniHHH, MatnyM BaKTAa MaKCHMyMra 

3pHHiH6, ana KaManHmHHH KyaarHin MyMKHH. Ey epAa anacniK sa HoanacniK 

ryKHaniysnap xaKHAam aneKipon axGopor rancpHGaHHHr (|)H3hk moxhmthhh 

TymyHHmra epAaM 6epaAH. SyHAan TaniKapn 6y Massynap Aacracnra 

«3HHnrreHH sa Ae Xaa3», «UIrepH Ba Tepnaxw, MasaynapHHHHT xaM 

KenTHpHAHUiH 6ejKM3AaH 3Mac anGarra. SHpHHHHAaH, 6y MaB3ynapHHHT 

yKHTHAHHiH ynyH, Ta^KpnGanapHH HaMOHnninn khahhi ynyn xaM 6np ranan 

acGoG ycxynanap KepaK: ranraK, MarHHTnap, aneKTponnap AacracHHH 

HHKapyBHH KypHAMa B.X.3.

3ht MyxHMH, MaB3ynapHHHr GomnAaH oxHpHTana raxnnn KmiHHca, ynap 

xaMMacH AyneHHHT 3aMonaBHH Manaapacn Ghabh 6otahk 6ynran «moaab 

Ty3HAHmH» xaKHAam racaBBypAapHH y3 HHHra K3Mpa6 onran axGopoTAap 

KeTMa-KCTAHTH GynraHH xaKHAa xen my6xa HyK- Ey MaB3yAap MaxcMyacnmi 

«Atom racaBBypnapH 3BomonHJicH» ac6 HOMnani xaM MyMKHH. HyHKH ynap 

«Tomcoh moacah» Aan GoninaG, yHHHT KaMHWiHKnapHHH KypcarraH, 

«Pe3ep$)0pA TaDKpHGacHWHM yHHHT MOAeAHHH, yHAan cjfar «Atomhhht Sop 

moacahwhh ypraTaAH Ba 6y xcapaen aroMHHHT ahckpct, KjiHMarnap KaGyJi 

KHAHHHiiinraHa, jtbhh «4>paHK Tepn Ta>KpH6acH» Tana abbom 3TaAH. Yhabh 

raniKapH, aneKrpoHHHT cnHHHnapn MaBxynnHTH xaKHAam 4)H3HK TymynnaHH 
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«3HHmreHH sa ,ne Xaa3», «IIlTepH Ba Fepjiaxw Ta?Kpn6aJiapn opKann 

ypraHHjiajiH aroMHHHr cneKipan HH3HFnHH sneKTp Ba Marnwr MawAOHJiapura 

KHpinujiraHAa 6mra aa 6np nena HM3HKJiapra axpanmnwHH ypraryBrnw 

«UTrapK 3(|)4)eKTH» «3eeMaH 3(|)(|)eKTH» MasaynapH 6ohhth6 Sepa/iH.

20 Ta MaB3yHH yKHTmunaH oji^wh «MoneKynxp 4)H3HKa» 6ynwMwra onn 

«Bpoy« xapaxarnw, «MoneKynanapHHHr TesuHicnap Gyimna TaKCWMOTW», 

«MojieKyuajiapHHHr Te3JiHKjiap KOMnoneHTanapn OyiiHHa TaxcnMOTn» 

M3B3yjiapM yKWTRjiHnin xaM MaKcajjra MyBO(|)WK. SHpHHHHjiaH, 6y Masaynap 

«MOJua Ty3HJiHiiin» xaKHnara TacaBBypHH oinHpann. ItanHWiaH aca, 

MHKpeoOteKT JJHHaMHKaCHHH yPraTHUI y^yn y3 XHCCaCWHH KyUia^H. 

yHHHHH^aH sea, «Atom sa sjjpo» 4)H3WKacw EynHMHnam «Mojwa Ty3HJiwniw» 

MaB3ycnHH mxuih TymyHnuira epjiaM 6epajxn. Macanan, 6y MaB3ynapHHHr 

am>aHaBHM yKHTH mna khhhhhhbhk pyn 6epHiiiHHH raxnnn khjim6 HnxaiiJiwK. 

«Epoyn xapaKaTH» MasaycHHH yKHrranna xapaKTepjm JKapaeHHM KypcaTuni 

KepaK, 6y xaKnjjarn KMHo^HJibMJiap xaM MaBJKyjj. JIckhh Macromedia Flash 

ckh 3 d max jiacrypn opKann oKpaHjja HaMonnuuiH KypcanuiHiiiH Ba y36eK 

THjnma eayBJiap hhkhdih MaKcajra Myso^HK xonaT/mp. KDKopnua KypcaTHJiraH 

HH(|)OpMaiIHOH TeXHOJIOTOHJiap 3appa TpaeKTOpHMCHHH HH3H6, TapTH6cH3, 

xaoTHK xapaxaTHH naMOHHni khjihihhhh oninpa^H. YnuaH TamxapH, 

«MojieKyjiajrapHHHT Te3JiHKJiap Gyinma, TeauwKJiap KOMnoHeHTanapH dyfinna 

TaKCMMOTJiapHw MaB3ynapn aca na^aKar TaKCHMOT (JjynKiimicHHH 6aTa4>CHji 

6aeH 3THHI, 6anKH yHHHr rpa^HTHHH KypcarHni Ba re3JiHKJiap oiiiHpHJiraima, 

rpa^jHK xaM Karra TeMneparypanap TOMOHHra chjdkhihhhh HaMOHHin KHJia^n. 

Ey JKapaenjiapHH Maple, MatCad aacTypjiapHHa aManra onmpHin MaLicajira 

MyBo$)HK. Illy Tapnxa 6y MaB3ynapHHHr KerMa-KeruHTH sneKrpon ^apcjinra 

niaKJTHjja 6aen amjia^H Ba yKHTHinna MypaKKadnHK cesHJiran MasaynapHHHT 

yKHTHin Ba rymyHHm caMapacn oiiiHpHJiHiiinra apHnnina^H. Ey MaBsynapnara 

TaxpnGa, scJxJjeKTnapra, MOjjen sa aKcnepHMeHTnapra BHpryan na6oparopHX 

creHjiH xaM Ty3HJiraH 6ynn6, y epjjaMnna naaapHfl sa aManner ypTacnnam 

EoFJiaHHnira spHnnnnra xapaKar KHJiHHraH.

JIa6oparopHfl creHjjHHHHT ciienapHHCHHH Ba y3HHH eypnin MyMKHH.
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3 SOB BYMMHA XYJIOCA.
By 6o6.ua acocan ysjianiTHpHUHuiH khhhh MasaynapHHHT TaHJiaui 

MeaoHJiapH. yjiapHH yKHTHuiHHHr nejjarorHK acocJiapH. YKHTHin ycjiy6jiapH Ba 

uiaKJTnapH TyrpHCHjja 6aen STHjiajjH. YKHTHniHHHr $aoji ycyji6jiapH SyjiMHiu 

HHTepaKTHB ycjiy6HHHr aHHK TaDKpH6a, petJjjieKCHB KyaaTHin, MasxyM 

KOHuenryajuianiTHpHiu, 4>aoji SKcnepHMeHT 6ocKHHJiapn sa HoaHtanaBHii 

jiapcHHHr T3pkh6hh KHCMJiapn xaKHjja ax6opoT 6epHJijiH. d>H3HKajjaH 

yKHTHJIHIDH KHHHH MaB3yjiapHH Ha(|)aKaT SJICKTpOH JjacpJIHTH, 6aJIKH 

HHTepaKTHB yciiy6jiap Ba ax6opoT TexHOJionnuiapH MyxHTHjja ykhthui TaKJiHif) 

Khjihhjjh. KepaKjiH MaTepnaji TaHJiaHjjH Ba ynra ohjj MaB3yjiap KejirnpujiraH. 

3jieKTpoH flapcjiHTH epjjaMHjja HnuiaTHjiajjHraH MassyjiapHH nyxTa 

MycTaxKaMJiani MaKcajjH.ua Jia6opaTopH« nnuiapHHH BHpTyan Jia6opaTopHM 

ctchjj niaKJiHjja pchthjthihh Tascnn STHJiajjH, xaM.ua SyHHHT yqyn TaHJiaHraH 

(J1H3HK MaTepnaji axcpaTH6 ojihhjjh. SneiopoH jjacpjiHTH, Smart yKyBKynnaHMa 

opKajiH 6epHJiraH 6a3aBHH 6HjiHMJiapHH MycTaxKaMJiani ynyn jia6opaTopmi 

HnuiapHHH xaM aneicrpoH ycynjja ykhthjihiuh jio3HM. Illy TapnKa MarepnanHH 

iryxra ysJianiTHpHin Ba 6hjihmji3phh MycTaxKaMJiani ynyH ynapHH supryan 

jia6opaTopH« ctchjj opKajiH yrKasHHiHH sTHJiajjH. SueicrpoH jjacpjiHFH

Ba BHpTyan jia6opaTopHM ctchjjhhht TapKH6H Ba Ma3MyHHHH HjioBajiapjja 

KejTTHpHJiajjH- YHjjaH TaniKapn yMyM-TatjiHM (JiaHJiapH yKHTyBHHjiapn ynyH 

HoaHtaHaBHH jjacpuapHH TaiiiKHji khjihhi ynyH, HHTepaKTHB jjacpHH 

jiOHHxaJiain jjacTypn Ty3HJiran. By jjacTypHHHr MaxcMyara KHpHiiiH thjih cojuia 

Myxappnp CH^anuja HUUiaTHUi MyMKHH. JJacTypHH Java jjacTypjiamrHpHin 

THJiHjja Ty3HJUXH. Yhhht epaaMHjja HHTepaKTHB jjapcHHHT xap 6np 6ockhhhhh 

MaTHHHH KHpHTnS, TaiiepjiaG oJiHHaUH. UnrepaKTHB jjapcHHHT «cajioMJiannnn» 
KHCMHjjan, «My3 epapw Ba 6oniKa yiiHHJiapHHH oiujHHjiaH iuiaHJiaiiiTHpH6, aHHK 

Ta»cpH6a, pei|)JieKCHB KyaaTHin, MasxyM KOHueHTyajuianrrnpHin, 4>aoJi 

SKcnepHMeHT Ka6n xcapaeHJiapHHH xaM Tanepjia6 ojihui hmkohhxth upaTHJiraH 

[164,165,166]. MaTHjiapHH khphth6, KepaKjiH jKOHJiapnra jjacryp MeniocHjjaH 
aHHMaijHSJiapHH Kynnin hmkohhsth Masxyn. AHHMaumuiapHHH Java 

jjacrypjiaiUTHpHniHH nuiHjja CKpHirrnap opKajiH ckh VAB (Visual Basic)jja, 

Macromedia Flash AacTypjiapHjja aMajira ouiHpHni MyMKHH. IHyHjjaH khjih6, 

4>H3HKa yKHTHin caMapacHHH ykhthjihuih sa Ka6yn KHJiHHumH khhh 
MaB3yjiapHH caMapacHHH oiBHpHm opKajiH aMaura oinHpHnira ypHHjjHK [164- 

178]. ysjianiTHpnjiHUiH ckh ^hththuih, Ka6yn khjihhhuih khhhh MassyjiapHH 

aca ax6opoT TexHonormuiapH MyxHTHjja yra (fjaon ycny6jiap sa jjacrypHH 

socHTajiap epjjaMHjja aMaura oniHpHnira spHnijiHK.
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IV BOE. AXEOPOT TEXHOJIOTHBJIAPH MVXHTHJIA <I>H3HKA 
yKWTHUI HA3APH5ICH BA VCJIYBHETH

4.1. §. AXEOPOT TEXHOJIOTHRJIAPH MYXHTHAA MPATHJITAH
< DH3HKA TABJIMMH KOHUEHUHHCHM CTAH^APTJIAP.
MaBjKyjj (j)H3WKa TaKJiwM coxacnjia jiaBiiaT TaKJiHM CTaH^apTJiapwra 

□pHniHni Maxca^n 4)H3HKa yKHTHin 3aMHHHjia yKHTHJiHiiiH Ba TacaBByp 

Khjihhhhih khhhh Massyjiap MaBncynJinrHHH aHHKJiamra ep/jaM Gepajw 

[103,105,160-163]. EjipKHHnjiaH, 6y yKHTyBHH TOMOHi-maH yKHTHJiHoni Ba 

TajiaGa-yKyBHH TOMonw^aH TymyHUJiMinn^a khhhhhhjihk pyii GepyBqw 

MaB3yjiapjjHp. Kwwhhhhjihk jiapaxcacH Tajia6a-yKyBHHJiapHHHT Kyifrmani 

ncuxojioruK OMHJuiapwra apHiua ojiMacnnnuaH aHHKjiaHHLUH MyMKHH:

- GnpHHHH^aH, (|)W3HK xojxnca Ba o6i>eKTJiapHH TyrpH TacaBByp KHJia 

OJiMacjiHrnra;

- HKKHHHHKan, SupHHHH ca6a6ra Kypa, $h3hk a^eKTJiap, TajKpw6ajiapHH 

Ky3 ojiAHJiapwra (fjHKpnfi KejiTHpa ojiMacjiHKJiapura;

- yHHHHHuaH, (|)H3HK xojmcanapHH Ka6yji KHJia onMacjinKiiapH ckh 

KHCMaH Ka6yn KHJiHmjiapH Ty^afijiH;

- TypTHHHmiaH, KJKopmxanuiapHH 4)H3Hk o6terjiap TyrpHcmxa TyrpH 

Tymynna Ba Ta$aKKypHH uiaKjuiaHHUJHra TycHK 6yjiHniH.

YniSy ^ajiHJinap t[)H3HKa TatJiHMU^a yKHTmiHiiiH sa TacaBByp khjihhhiiih 

khhhh MaB3yjiapHHHT ByxcyAra KCJiHiiiHra ca6a6 SyjiajiH Ba KypcHHHr mxhih 
y3JianrrHpHJiHiHHra TycHK 6ynajH. Ey MaB3ynaphhht 4>H3HKa HHHuaH axqjaniG 

ojihui Me3OHJiapH KynKaanna:
• YKHTHJiHiiiHAa MypaKKaS TaKCHMOTJiapHH, kcjithphO HHKapHinJiapHH, 

XHcoGjiapHH, (JjopMyjiajiapHHHr MaTeManre moxhhthhh, yjiapjiarH napaMeTpnap 

opacHjiarH SorjiaHHninapHH, rpa4)HKJiapHH hh3hiiihh Tajia6 aTyann Massynap,

• AHrcrpeM TapKH6HjiarH Ky3 6HJia« KypnS 6yjiMaHjiHraH aTOM Ba 

3JieMeHTap 3appanap opacHAara TaBCHpjiapHH, MOfleiuiapHH yPraHYBqH 

MaBaynap;
• AnbaHaBHH Jia6opaTopH« niapoHrnaa yncaaHin MyMKHH 6yjiMaran 

TaxpH6ajiapHH HaMOHHinnapHHH ypranysHH MaB3yjiapHH;
• IOkoph xan KHJiyBHH KypuJiMajiapHH (ycraHOBKanapHH) Tana6 aTyBHH 

3$)(|)eKTjiapHM ypnnyBHH MaB3yuapHH; axparaS ojihh3Jih.
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VuiGy Me30HJiapHHHr 6npnHHncnra “MonexynanapHHHT Teajinxjiap 

6yHHna Maxcsenn TaKCHMom”, “MonexynanapHHHT TeanHxnap 

KOMnoneHTJiapn Syirona TaKCHMoni”, “Peaep^opAHHHT craTHCTHx (JjopMyjiacw” 

xa6n MaB3yjiapHH axpa-nmi MyMXHH. HxxnHHHAaH MeaoH acocnna aca 

ain>aHaBHw <f)H3Hxa yKHTHniAa “Atomhhht xnpo moacjih”, “Atomhhht 

cneKTJiapra axpamH”, “Opanx Fepu TaacpnGacn” xa6n MaB3yjiap ruiaxaTjiap 

opxaJiH, (jpHKpHH TacaBByp KmmnpHni, raacpnGa yrxaaHni opxaiiH aManra 

oniwpHJianH. JIcxhh (|)H3hx ac6o6napHHHr cthuimobhhjihth Ba ruiaxaTjiap 

opKajiw 4)H3hk KojiHcaHH HaMOKnnmH xypniii hmkohhjtth SyiiMaraHJiHrH ynyn 

MaB3ynapHH xoMnwoTcp opxanH xypwni hmxohhsth 6yjiMaraHjiHTH ynyn 6y 

MaB3ynapHH komtimotcp opKann xypHni acjiaan. By THnnarn MaB3yjiapra 

“Atomhhht Bop moacjih sa nocTynarjiap”, “Illrapx s^ckth”, “3eMMaHHHHT 

aHOMan s^tjjexTn”, “3eeMaHHHHT aHOMaJi s^^cxth”, “IIJTepH Ba Tepnax 

TajxpHGacH”, “Shhiutchhhhht Ba ne Xaa3 TajxpHSacH”, “SnexrpoH - no3HTpon 

jxycjjTjiHXJiapHHHHT TyFHJiHniH”, “3jieMeHTap 3appanap” xa6n Masayjiap 

ajxpaTHJiAH. Yhhhhh Meson Gyiinna aca “Peaep^opn TaxcpH6acn”, “Atomhhht 

jmpo moacjih”, “Atomhhht njiaHerap moacjih” Ba SonixajiapHH a>xpaTH6 

ojihhah. Typn<HHH MC30H 6yHHHa aca “3eeMaHHHHT aHOMan alexin”, 

“3eeMaHHHHT HopMan a4>(|)exTH”, “IIlTapx a^exTH” MaB3ynapn rawiaS 

oJiHHran. KypHHHG TypnGAHRH, anpHM Masaynap xap hxxh Mcaonra xaM ckh 

yMyMan rypira Me30Hra xaM KapanuiHAHpnap. 5It>hh ynap ynyn xaM rannaG 

onHHraHAHp. lUyHAafi khjih6, y3AannHpHJiHinH khhhh Masaynap KaropHUa 

KyifHAaTH MaBaynapHH ajxpaTHg ojihhah:

1. Tomcoh moacjih.

2. Peaep4>opA TajxpnGacH.

3. Atomhhht xnpo moacah.

4. Atomhhht imaHcrap moajih.

5. Bop nocrynarnapH sa naaapHXCH.

6. MonexynaHHHT xapaxarn. Snacinx sa HoanacTHX TyKHamyBnap.

7. HoHnauiHin. Bop pannycn. XapaKaT mhkaoph momchth. Sjuihitthk 

opSnrajiap Ba xapaxar mhkaoph momchth. 3nHirrHx opGnranap Ba xapaxar 

MHKAOpH MOMCHTH. AtOMA3 3ACKTpOHHHHT MaTHHT MOMCHTH, MBTHHK KB3HT 

COHH, CITHH Ba aACKTpOHHHHT XycyCHH MaTHHT MOMCHTH.

8. OpaHK Ba fepu ra^xpHSacn.
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9. IIlTpaK 3(|)(j)CKTH.

10. 3eMMaH b^ckth.

11. 3eMMaHHWHr HopMan sa aHOMan stjxjjeKTH.

12. MeTanjiapHHHT BACKrpoHnapAaH y3HJin6 hhkhihh. Ootos^^ckt 

XOAHcacH.

13. - HypjiaHHiu.

14. PeHireH HypnaHnui.

15. KOMIITOH 3(J)4)eKTM.

16. MeTanjiapHHHT BAeKTpOHAan y3HJin6 hwkkimh.

17. a- eMMpHJimn.

18. PoMan b^^ckth (KOMGnHaiiMOH TapKajnim).

19. 3aiDKHp peaKimanap. TepMOJuipo peaKiimuiapH.

20. 3ueMeHTap 3appauap.

lOKopw^ani 4)H3hk MaB3yjiapnw nyxyp Ba nyxTa ysnanrrHpum 

Maxcajuma KynnAarH Jia6opaTopna HuuiapuHM KyHHm TaKAH(|) 3tha3ah:

1. Epoyn xapaKaTM.

2. Atomhhht Tomcoh moacah.

3. Pe3ep$opA TajKpn6acH.

4. Pe3ep4>OpAHWHT CT3THCTHK (|)opMyjiacH.

5. Atomhhht ajipo moacjih.

6. Atomhhht mianerap moacjih.

7. 3nacTHK Ba HOBAacniK TyKHaniysjiap.

8. OpaHK - Tepu TaacpnGacH.

9. UlTapK 3(|)4)eKTH.

10. 3eeMaHHHHT HopMan s^^eicrH.

11. 3appajiapHHHT TyjiKHH TaCnaiM.

12. 3eMMaHHHHT aHOMajj stjxJjeKTH.

13. Boaopoa aTOMH HaaapnucH sa Eop nocrynaTAap.

14. IIlTepH Tepnax TaacpnOacn.

15. SHHmreHH sa Ae Xaa3 TaacpnGacn.

16. SACMenrap 3appaAap.

17. O0T03(j)(|)eKT.

18. KOMHTOH 3(j)4)eKTH.

19. XzXpOHHHT TOMHH MOACAH.
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20. 3jieKTpoH-no3MTpoH »y(J)TJiHKJiapnHMHr lynuiHinw.

21. TepMosjipo peaKijmijiapH.

22. 3an>KHpnM peaKitwjuiap.

ysjianiTHpHJimiiH sa racaBByp khuhrhiuh khhhh MaB3yjiap Ka6yji 

KHJIHHHUIH KWHHH M3B3yuap _He6 K)pHTHJICa KaM ypHHJIH. yKHTHJIHUIH KHHH 

MaB3ynap ys-naHJTHpHjiHniH Ba racaBByp khjihhhuih khhhh MaB3yuapHH 

BpKyara KeurnpauH [164-178]. Macauan, yKHrysmi Maranr Maitaon.ua 

BOjiopoA aTOMH HH3HFH4a HHMa caGaGuan axcpanHui GyuHHraHJiHrHHHHr 

moxhjithhh TajiaGauapra TyniyHTHpraHja, yjiap TOMOHHuaH yHHHr 4)H3HK 

moxhhthhh TymyHumua khhhhhuhk KyaaTHUUH. TajiaGajiap aTOMHHHr Kyn 

BajreHTJiHjiHTHHH, MypaKKaG KOJiHjiarH ancapjiHnuiapHH racaBByp khjihuih, 

C^HKpHH yHH Ky3 OJIAHUapHTa KeJITHpHLUJiapH KHHHHpOK aMaura OUIHUIHLUH 

aHHKnaHUH. HaTHJKaua lOKopnua Kaita aTHJiran MaB3yuap saHXHpn Byncyura 

KemiH. Ey MaB3ynapHH yKHTHin Ma3MyHHHHHr tpkhGhhh aparnni Ba yHH 

y3yjiyKCH3 tukuhm 6ocKHHJiapH.ua yKyBHH Ba TajiaGajiapHHHr cihhhh, skithh 

HMKOHHKTJiapH B3 GhJIHM OJIHIII, Ka6yJI KHJIHIH UapaHOCHHH, MHHTaJIHTCTHH 

3tTH6opra ojih6, khphthjihihh KepaK. Arapua uaBJiaT Ba acaxoH 

CTanuapTiiapHra, mhjuihh mhjijihh Moment acocn.ua “KXupiiapHH TanepuainHUHr 

mhjuihh uacrypH”ua KypcaTHuraH OMHiuiapra apnniMOKHH MaKcaji khjihG 

oucaK, 6h3 MHHTajiHTeT TyinyKHacnuaH \aM x,ojih GyjiHinHMHsra TyFpH Kejia^H 

[121,122,123,125,127,128,129]. yuiamTHpHjiHiiiH khhhh MaB3yjiap aanxcnpH 

“aiOM Ty3HJinniH”, “Moaua TyaHJiHinn”, “MHKpoo6-beKT AHHaMHKacH” x.aKKUarH 

GnjiHMJiapHH KeTMa — kctjihk, hjimhhjthk, yaapo Gofjihkjthk, xanua 

HaMOHHUUiHjiHK opKajiH GnjiHniJiapH Kepax. AjiGarra Mana my TaMOHHjmapHH 

SHAua Kypra3MajiHpoK aMaura omHpHiuua KOMnbioTepHHHr, Kouasepca, 

axGopoT TexHouonwuapHHHr axaMHUTH Karra. KHTepneT opKaun KypHin 

hmkohhhth GyjiraH “pacMuapuani 4>H3HKaHH” Macromedia Flash, Adobe 

Fotoshop 7.O., Paint, Html, demoshild, comcoder .uacrypuapH epjiaMHHa 

Kypra3MajiH aMajira oniHpHG, axGopor TexHononwuapH MyxHTnua 

Kypra3MauHjiHKra acocuanraH HaMOHHiiuiH 4>H3HKauaH neuarorHK uacrypuap 

BOCHTacHHH upaTHin hmkohhuth ByxcyAra KenaflH- AxGopor rexHononoiuapH 

MyxHTHua yauaniTHpHJiHinH khhhh MaB3yuapra GarnniuaHraH aneKTpoH 

AapcjiHKnap, BHpryau uaGoparopnu creHUuap, 4>H3HKa yKHTHin caMapacnHH 

oinnpaun. y3JianrrnpHiii caMapacn oniaun. Eynuan MyubTHMenwauH 
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Bocirrajiapmi aManra ouihphjihuih ynyn KynnaH xyn uacrypHH Bocnranap 

GuprajiHKiia HuwaTHUira Tyrpw KeJiaflu: Html Front page 2002, comeode , 

Adobe Fotoshop 7.O., Paint, Corel Draw b.x.3. AnGarra 6y «paiyB<JKHaH Maxeye 

GumiMuap Ba KyHHKManapra ara GynnniHH rana6 KunajiH. XaMMa y^Y11 11108 

inyB 6yjiraH HHTepaKTHB yenyGnap 3aMHHH.ua hhth nenarorHK rexHOJionutHn 

xcopHH KHJiHni ynyn Myxappnp CH^arH/iarH uacrypHH HHycrpyMeHTaji 

BocurajiaH ^onjjan annul 3apyp GynnG kohjih. HyHKH lOKopHjiarH nacrypnap 

yranyBHHjiap yuyn Maxeye ypranuiMaHAH, yjiapHH yprannin SniiaH 

niyryjuiaHraHJiap aca xcyna HoeG MyraxaecHCJiap xncoGnaHajiH. 

OoHjjajianyBHHJiap ynyn Hoam>HaBHH nape raniKHU khjihui MaKcanHjja 

neuaroniK HHycTpeMeHraji BocnraHH sparHiuHH xaM aManra oniupHn/iH. 

Ma3Kyp BocHTa HHTepaKTHB nape xparnui HHycrpyMeHrapHHCH 6yjiH6, yra 

4>aoji ycnyGnapna nape rauiKHn khjihui MaKcajjHHH y3 nunra K3Mpa6 onraH 

4>oitnanaHyBHH, HOBaHanaBHH nape raniKHJi khjihui GocKHunapH Gynnna (aHHK 

TaxcpHOa, pe^nexcHB KyaaTHui, MasxyM KOHuenryajuiaui, (Jia-oii 3KcnepeMeHr) 

Myxappnpra mbthhu KHpHTHiujiapn MyMKHH. Ahhhkcb, 4)H3HKa Oynnua 

Macromedia Flfsh opKaiiH HpaTHJiraH 3KcnepeMeHT, raacpnGajiap, xouHcanap, 

3(|)(J)eKTJiap, Mouejuiap aHHMauHXJiapH GaaacHuan (JjonjianaHHni hmkohhjith 

xpaTHjiraH. Ey HHycrpyMeHrapHH ckh HHycrpyMeHTaji aacryp BocnracH (|)aH 

MyraxaecHCJiapHHH, nacrypjiapHH ypraHHIU ixapaeHHuan xojihc 3Th6, 

HoaHi>aHaBHH nape moacjihhh ryanG, aBTOMaTHK xarxoananraH KOMirtioTep 

xonajia nape yrmuHM rauiiaui KHJiHHHuwra ya xHceacHHH KyumH. MauiyMKH 

demoshild, html, adobe fotoshop, 3d max, 3d studio B.x.3.nacTypJiapna 

yKHTyBHHJiapHH Huuiauira ypraTHJiMaiuiH- By xcapaen bbkt Ba xyHHKMa 

KH3HKHUIHH TanaG 3TajjH- Illy caGaGuH, 6h3 raKiiH(|) KHJiaerraH Java 

AacTypjiaiuTHpHui THJiH.ua TyaHJiraH HHycrpyMeHTaji penaicrop (Myxappnp) 

CH<|)aTHna uaMoeu GyjuiG, rypnn xhji 4>h3hk a^tjieKTJiap, xoimcajiap, 

TaxpHGauap, MoneiuiapHH GepHJiraHJiap (Gaaacn) MaxcMyacnra ojiran. By 

Ma^KMyajjarH GepHJiraHJiap GaaacHHH KenraHTHpHiu hmkohhjith xaM nyK 3Mac. 
Baaann xpanuiraH aHHMaiiHSJiap xHcoGnra KeHraHTHpHin MyMKHH. AnGarra 

xpanuiTaH nejiarorHK HHycrpyMeHTaji Bocnra Hoam>aHBHH HHrepaKTHB 

ycjiyGjiarn napcHH yKHTHJiHum khhh MaB3ynapra HHcGaraH xparHiiira 33MHH 

GyuajiH. Hoanr>aHaBHH raHHiuyBjiaH, “xyTHni”jiapnaH, KOMUbiorep opKaim 

HaMOHHuuiH KypcaryBHH 4»H3HKanaH bhhk raxpnGa, pe(|)JieKCHB Kyaarnin, 
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kchhh yKHryBHM eKH KOMrn>Kyrep BocHracmia JioKaji cen> opKann Taunoui 

KHjniHraH rypyxjiapuarn caBOJi - >KaBo6 TapuxacHjiarw mwiain, TaKcwMOTJiapwi 

aiiiWTMni, kchhh aca Haaapwii 6hjihm 6epnin opKann (KOMnLiOTepua TapKarMa 

Marepnaji ycjiy6n eKH yKHiyBHH TOMOHHuaH TapKaTMa Mayepnan Sepnin), ynn 

yKHTHm eKH KOMiibioTepAa obo3jih annMamw epuaMHua yKHTHni, Baan^anap 

6ajKapHm, (jjaoii SKcnepeMeHT kb6h jKapaemiapHH y3 HHHra KaMpaS ojiajw. 

Ykhthjihiiih khhhh 4)H3hk MaB3yjiapHH MaBJKyjuiHrH sa yuapHH axpaynm 

McapaeHH (j)H3HKa KOHiienijHjicnHH jrparHiiiHH sa 4>H3HKa Ma3MyHHHH 

ysrapTHpHnira ca6a6 Gyna^H [164-168]. TabJiHMHH hcjiox khjihhi Ba y3JiyKCH3 

TaBJiHMHH aMajira oiunpHui MaKcaun, yananiTHpHUHiiiH khhhh MaB3yjiapHH 

TaKJiHM 6ocKHHjiapHra khphthjihihhhh Ba 6y jKapaenua yKyBHH - 

Tajia6ajiapHHHr einnHH, yjiapHHHT aiqiHH Ko6HJHWTJiapHra Kapa6 \aMjia 6hjihm 

ojihih Aapaacacura Kapa6 khphthjihidh 3apyp. MaTepnajiHH Ka6yji khjihiii Ba 

TymyHHinra jiohhk aapa»acHHH \aM HHo6aTra ojihhi KepaK [168-172].

<DH3HKa TatJiHM KOHiiernjHflCH y3JiyKCH3 TaKUHMHHHr \ap 6np 6ocKHHHna 

KyHHAarn 6hjihm Ba KyHHKManapHH cojwa, ojwhh TyuiyHnajiapuaH MyraxaccHc 

6HJiaflHraH K)KopH napaacajiarH a6cTpaKT MymoKaaajiamraHa Ghjihmhhh 

naaap^a TyrajjH. Y y3 HaBSairma KywnnarH HapcajiapHH y? HHHra KaMpa6 Quran 

GyJiHiiiH KepaK:

- ojiHMJiapHHHr hjimhh (JjaoJiHSTH Ba Kann^HeTJiapH \aKHna, yuapHHHT 

KannJjHeTJiapHHHHr 4>h3hk moxhkth, acocnn ouhhh (JjQpMyjjanap, yjmoB 

6HpiiHKJiapH xaKKHa 6hjihm Ba KyHHKMara sra 6yjiHin;

- SHJiHMjiapHH xxiiih Ba nyxTa y3JiaiiiTHpHni  TaxpH6a Ba 

3KcnepeMeHTJiapHH aManra 6a>KapHin, KOMnworep aHHMaunoH 

HaMOHHniJiapuaH (jjoHnajiaHHin;

MaKcaflH.ua

- MaicraS 6ocKHHHfla yanamTHpHJiHniH khhhh Massynap GyiiHHa oiiHMJiap 

Kani(J)HeTJiapH Ba SKnepeMCHTJiapH, TajKpnGaiiapH sa MOuemiapH TyrpncKua, 

OJiHMjiapHH acocHH KHJiraH Kam^ner sa onraH jn<rnjiHKJiapH lyrpMCKHa 

SoninaHFHH sa y3JiamTHpHjnmiH \aM^a 3Cjia kojihhih ynyn ocoh Tapana 

Marepnaji 6epHm;
- aKaueMHK jiniieii Ba kojijiok 6ockhhha3 KenrpoK MaTepnajiHH 

yajiannupHiH, 4>opMyjianap, ynapHH KejrrHpH6 HHKapHinHHHT niy 6ocKHnra 

MOHann  yprannm;ycjiy6jiap.ua
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- aKajieMMK Jiniieii Ba Kojuiexcnap SocKWHitaa Jia6oparopmi nnuiap, 

(fiiBHKajiaH npaKTHKyM, $H3HKajiaH MacajianapHH aMajira oniwpmn; yni6y 

SocKHHjja yxwTHjiwiini khhhh MaB3ynapHH Ma3MyHHHH sa yKHTHin 

ycjiyGnapHHH KHpHrnni Ba 6y  ym6y MaB3ynap Ma3Mynn 6yihna 

acocifM 6a3aBHi< 6hjihm 6epnui;

6ocKHH.ua

- 6aKajiaBpnaT 6ocKHHHjia (Jjhshk MaTepnajiHn MypaKKa6 

JUi^epeHunaJinain, nHTerpajuiaui, sxthmoji TyniynnaJiapH Ka6w MaTeMaiMK 

annapaivjaH (JjowAajiaHraH xonjja tbkchmot sa (jiopMyjiajiapHH KejiTupnG 

HHKapHin, rpa^HKJiapHH hh3h6 KypcaTHni, napaMerpnapHH khphth6, 

HanoKaBHH rpa^HKHH KOMnbKrrepjia Kypmu, 4)0PMyjianaP>aarH 

6oFJiaHHuuiapHH ypraHHui;

- ManicTpaTypa 6ocKHHHjia 4)H3nxa xypcn seKTop aa TC3K0p anre6pacH 

 TaFHHjxa KiKopwpoK MaTeMaTHK annaparnaH (JjoHHajiaHHtn nyjuiapH 

opKajm (|)H3HKa ojibmh MamapacH ypranuiajin;

3aMHHn.ua

- MarwcipaTypa jKapaeHMjia MypaKKa6 tbkchmot Ba (JjopMyjiajiapHW, 

“Kb3HT <J)H3HKaCH”, “CraTHCTHK (^H3HKa”^arn TaKCHMOTJiapHH KCJITHPH6 

HHKapnm, ojiaM x,aKnjiarn, aroM Ba Mojua TyaminiuH, aTOM TyjyjmniHHHHT 

3Bojik)ijhoh TacaBBypjiapH  TacaBBypHH uiamuiaHTHpHin, MOjwa 

xaKHuaTH MHKpooSteKT, 3appa Tyrpncnjiani TyJiHK Tymyina 3ra GyjiHin Ka6n 

JKapaenjiapHH aMaura oninpHin;

TyrpHCH.ua

- ynjiaH Taiuxapn \ap 6np 6ockhh TabJiHMH Ba yKHTHin Ko6HJiH>rrHra 3ra 

Gyjnmi 3ypypjmp;

Acnupanrypa Ba aoicropaHTypa GocKHHHjiarHJiap aca hjimhh sa aManHH 

HHrHjiHKra are GyjiMHiu jjHccepTaijHjmH e3HiimaH TaniKapn, xap 6np 6ockhh 

Gyinna Ghjimth Ba yKHTHm KodHjnwTHTa ara 6yjiHnuiapH xepaKJiHTHHH y3 

HHHTa KaMpa6 ojish [172-178].

IlejiarorHK ymiBepCHTeTnap Ba yHHBepCHrerjiap K)KopH ManaxajiH 

yKHTyBHHjiap Ba hjimhh xoflHMJiap Taiiepjiani ynyn bynaxcax 4>H3HKnapHH acra 

— acra maKjuiaHTHpHin ynyn Gojianapra GonuiaHrnn rauiHM Myaccacajiapmia 

XaM $)H3HKajiaH xcy^a ojuthh SnjiHMJiapHH KOMntioTepjiap ycjiyCjiapn opKajni 

6epHm yayjiyKCH3 TaKiTHMHH Byxcyjra KejiTHpHinra epnaM 6epajiH;

- Gornajiapjia iokoph rypyxjiapjia “4>H3hk yinnuiap KOMntiOTepjia 

TyrapaKHH TaniKHJi khjihiu Ba  “MojieKyjiaHHHT xapaxaTH”, “HnnnmaTH 

MojiexyjiajiapHHHr xapaxaTH” yaapo ypyjiHnuiapH, ryKHarnyBJiapH xaKima

yn.ua
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ryniyHHajiap Gepran MyMKHH xaMjia Gy JKapaeHJiapHH HaMOHHinjiH aManra 

ouinpHin hmkohhhthhh npsTHiu 33pyp;

- lOKopH rypyx Gojiajiapnra <])H3Hk ojumnap, yjiapHHHT Kaui^nerjiapH 

x.aKH,na pojum yiiHHJiap yiouiTHpHni;

- KOMTTEKyrepjiM aHHMaijHfljiap epjjaMHAa afipHM c[)H3HK xonHcanapHH 

TyniyHTHpwni;

- ep afijiaHMniH, Mojwa TyaynHHiH, MOJiexyna, aTOM xaKHjjarH 

aHHMamuuiap opKajiH nacTjiaGKM aa xo3Hprn 33moh TyuiyHnajiapwHH 

inaKnnaHTHpHin;

- (J)H3HK O^HHH GHJIHMJiapHH Ba TymyHH3JiapHH 3pTaKJiap, XHKOHJiap 

opKajiH eTK33Hm;

Ey GocKHHra ohji GojianapHHHT eniH sa 4)H3Hojiohmchhh HHoGaira onraH 

XOJi.ua yKya — ycnyGHH KynnaHManap, “Oh3HK3 apTaicnap onaMHjia” Ka6w 

KHToGnapHH TaHepJiain aapyp/mp [172-178],

Ey anGarra Gorna Ba MaKraGrana Tap6nn GocKHHnna 6y xcapaenra 

TaGwaTflaH KW3HKyBHn sa 6hjihm^3h GonanapHH aMpaTninra sa rynjiainra 

epjiaM GepaHH. Eymiaii HynajiHnmarH GoJianap ynyn Maxeye Myaccacanap 

TaniKHJi kwjihhhG, yjiapHH KOMribiOTep rexHHKacH Ghjibh TatMHHJiam 3apyp 

Gyjiaan. Illy Ca6a6jiw, K)Kopkwarn MaKcanra apHniHin ynyH, jtbhh 

y3JiamTHpHJIHHIH KHHHH M3B3yJiapHH CaMapaJIH y3JiaiHTHpHJIHHIHra 3pHIIIMIII sa 

yjiapHHHT TymyHHUiHHH ocoHJiainTnpnm ynyn TatJiHM GocKWHJiapHjia 

KyHHjxaTH CTaimapTJiapHH khphthhi TaBcnn anuiraH sah:

6 CHH(J)

1. KnpHin 2 coaT (<J>H3HKa HHMaHH ^hshk xonncajiap.

d>H3HKa TapaKKHe™ TapHXHjjan MauiyMOTJiap. XaMH^T pHBoacnaHHnnuia 

4)H3HKaHHHT 3XaMHHTH. YsGeKHCTOHTW 4)H3HK3 T3p3KKHCTH.)

2. XapaK3T B3 JKHCMJIBpHMHT y33po TBBCHpH (18 C03T).

3. )KHCMJI3pHHHT MyB033H3TH. OftHHH MCX3HH3MJT3p (8 COST).

4. Mojua Ty3HjiHiiiH (6 cost).

5. HcCHKJTHK M3HIHH3JI3PH (6 COST).

6. Tosym xoAHcanspH (6 cost).

7. Epyrnme X0AHC3JI3PH (10 C03T).

8. T3KpopJisin (2 cost).

9. 3KCKypcHn (2 cost).
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7 chh4)

1. Sjiexxp 3apjquiap. SjieKxpoH MawjioH (8 coaT).

2. SjreKxp tokh. Djieicrp sawxcwp (24 coax).

3. Marawx MaiuoH (9 coax).

4. 3jieKxpoMarHMx xo/iHcajiapw (10 coax).

5. #pwM yxKaarwHJiap (7 coax).

6. SjieKxpoMarHHx xa6paHwinjiap sa xyjiKWHJiap. PajinoaJioKaHWHr 4)H3wk 

acocjiapw (6 coax).

7. Taxpopjiani (2 coax).

8. SKcxypcwa (2 coax).

8 CWH(j)

1. KwHeMaxwKa acocjiapw (16 coax).

2. JIwHaMmca acocjiapw (22 coax).

3. CaKJiaHMni KonyHJiapw (10 coax).

4. CyioKJiHK Ba ra3Jiap MexaHWKacw acocjiapw (8 coax).

5. TeGpaHwin Ba xyjiKWHJiap (8 coax).

6. Taxpopuaiu (2 coax).

7. 3KcxypcHJi (2 coax).

9 CHH(|)

1. Mojiexyjwp $)W3WKa xepMo^wHaMWKa acocjiapw (22 coax).

2. OnxwKa (18 coax).

3. Axom (18 coax).

Axom $w3WKacw 6yjiwMWHWHT Ma3Myww xywwjiarwwa xpaxwjiwmw xascwa 

axwjiajiw:

Axom xy3WJiwmw. Tomcoh moacjiw. Peaep^opji xaxcpw6ajiapn. Axomhwht 

flJlpo Mojiejiw. Axomhwht njianexap moacjiw. Eop nocxyjiaxjiapw sa naaapwxcw. 
3nacxHK Ba HO3JiacxwK xyKHamysjiap. HoHJianmni. Eop pajiwycw. XapaKax 

MHiqiopw momchxw. 3juiHnTWK op6wxajiap Ba xapaxax MHKflopw momchxw. 
SjuiwnxwK op6wxajiap sa xapaxax MWKjiopw momchxw. AxoMjia 

3JieKxpoHJiapHHHT Marwwx momchxw. Jlaaepjiap Ba yjiapHWHT KyjuiaHWjnnnw. 

Xapo xy3yjiwniw. XnpoaKxwBJiwK. Ajn>4)a, 6exra sa raMMa nypjiap. Hewpon. 

Xnpo xyqjiapw. PanwauwoH HypjiaHnniHHHr 6wojiotwk xatcwpw Ba ynuan 

XWMOHjiaHwni. Xnpo 3Heprw«cw Ba ynjjaH (JiowjiajiaHwni. y36eKBCXOH.ua JWpo 

4)W3HKacw coxacwjxa ojih6 6opwjiaexraH wninap.
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1. Kohhot 4)M3HKacn (10 coax).

2. OjiaMHRHT (J)W3HK MaH3apacH (2 coax).

3. Sxcxypcmi (2 coax).

UlyHjiafi khjih6, 6y Kypc 272 coax xaxcMjja yjornuinniH xaxnntj) 

KnjiMHMOKaa.

AxaneMHx inniefi Ba xonnexcnap ynyn jjaBJiax cxaHjiapxnjia wHo6axra 

ommraH MaxepnajiHM yKHXHnUniH khhhh MaBaynap \nco6nra xyjmnpn6, shth 

Ma3Myn xaxnH(|) KHJiHHann aa y KyHwjiarwHa yxHjiHniH xepax:

JlacxypHttur Ma3MyHn (172 coax)

Knpmn (2 coax) (TaGnaTHH ypraHHnma 4>H3HxaHHHr ypHH. <DH3Hxa Ba

xexHHxa xapaKKwexn. OH3HxaHHHr pHBoxcnaHHui xapHxwra oha 

MaKnyMoxjiap. Ta6naxHH yprannni HJiMHra UlapKHHHr Gyiox ajinoManapHHHHT 

KyniraH xnccanapn. y36exHCXOHAarn (J)H3Hxa Ba xexHHxa coxacHfla ojih6 

6opnjiaexraH xanKHXoxnap. Oh3Hx KarrajiHKJiapHHHr Xanxapo GHpnnxnap 

cHcxeMacH (CH). Acochh Ba xocnnaBHii ycyjuiapH. ynHamnapnarH Myxnax sa 

hhc6hh xaxojiHKjiapHH aHHKJiam.

1. MexaHHKaHHHT 4)H3nKaBHH acocnapH (22 coax).

2. 1.1. KnneMaxHKa acocnapw (48 coax).

3. 1.2JJnHaMHKa acocJiapn (6 coax).

4. 1.3. Mexamixa caKJiaHwni xonynjiapu (2 coax).

5. 1.5. Mexamix xeSpaniniiJiap Ba xyjiKWHnap (4coax).

6. TaxpopJiam (2 coax).

7. 2. Mojiexyjup (|)H3nxa Ba xepMoanHaMnxaHMHr acocnapH.

8. 2.1. Monexyimp - xhhcxhx Haaapmi acocnapH ( 8 coax).

9. 2.2. CyioiqiHXHHHr xoccanapH ( 6 coax).

10. 2.3. KaTTHK xcHCMnapHHHT xoccanapH ( 4 coax).

11. 2.4. TepMonHHaMHxa acocnapH ( 4 coax).

12. 2.5. Taxpopnam ( 2 coax).

13. 3.3nexTponHHaMHxa acocnapH ( 80 coax).

14. 3.1. 3nexxp mbhaohh ( 8 coax).

15. 3.2. VarapMac xox KOHynnapH ( 8 coax).

16. 3.3. Typnn MyxHxnapna onexxp xokh (12 coax).

17. 3.4. Mannix MaRaoHH (6 coax).

18. 3.5. SnexxpoMaruHX xe6paHHinnap ( 12 coax).
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19. 3.6. SjieKrpoMarHHT TyjiKUHJiap ( 6 coaT).

20. 3.7. OrnnKa. EpyrimK TyjiKHHJiapH (16 coaT).

21. 3.8. HhcGhhahk Hasapnacn sneMCHTAapH (4 coaT).

22. 3.9. TaKpopjiam (2 coax).

23. 4.Kb3ht 4>H3HKacn acocnapw (26 coaT).

24. 4.1. KsaHT onrnKacw sjieMCHrnapH ( 10 coai-).

25. 4.2. Atom sa hapoch ( 8 coaT).

26. 4.3. Xupo aHeprenjKacH ( 6 coaT).

27. 4.4. Taxpopnani (2 coaT).

28. 5. yMyMJianiTwpyBqH .nape (2 coaT).

29. 5.1. OjiaMHHHT 3aMOHaBnii (J)H3HK MamapacH ( 1 coaT).

Atom sa smpo 4)H3HKacH xaM^a HApo sHepreTHKacH 6yjniMJiapwHHHr 

Ma3MyHRHH KynHAarnna yKHTHUHHiHHH xynnjiarwHa tbbchji KnnaMH3:

Atomhhht TyamiHiiiH. Atomhhht Tomcoh moacjih. PeaepcJjopA 

TaxcpHdacH. Atomhhht xapobhh moacjih. Atomhhht ruiaHcrap moacjih. 

BopHHHT KB3HT TIOCTyJiaTAapH. ATOMHHHT Bop MOACJIH Ba KaMHHAHKJiapH. 

□nacTHK sa HosnacrHK TyKHamysjiap. MoHnaiUHni. Bop paAHycH. Xapaxar 

MHKAOpH MOMCHTH. SjUIHIITHK Op6HT3Jiap Ba XApaKaT MHKAOpH MOMCHTH. 

ATOMAa OJICKTpOHHHHT MaTHHT MOMCHTH, MaTHHT KB3HT COHH, CHHH B3 

sjicktpohhhht xycycnn MarHHT MOMCHTH. IIlTepH Ba Tepnax TaJKpnSacn. 

Shhuttchh Ba Ae Xaa3 Ta)Kpn6acH. OpaHK — Tepu TaacpnGacH. IlfrapK 

3$4)eKrH. 3ecMaHHHHT nopMan o^ckth. EpyrJiHKHHHT KBaHT Man6ajiapH - 

Jiaaepjiap, ynapAan 4>an — TexHHKa sa xajiK xyxcajiHTHAa 4>0HAaJiaHHin. Atom 

HAPOCHHHHT TapKHGH. H3OTOIUiap. HApOHHHT TOMHH MOACJIH. ATOM 

SApOJiapHHHHT GornaHHin SHeprHHCH. Xupo peaKIHWAapH. PaAHOaKTHBJIHK. 

Ajn>4>a, 6era Ba raMMa HypnaHHnmap. DACMeHTap 3appanapHH xyaaTHin Ba 

KaiiA KHDiHm ycyjuiapH. PaAHoarniB aiuiaHHHiJiap. PaAHoaxrHB cmhphjihiii 

KonyHH. 3neMeHTap 3appanap. 3appajiapHHHT TynKHH Ta6naTH. flp BpoiuiB 

TyjiKHHH. SjieMCHrap 3appaiiap sa yjiapHHHT xoccanapn. Kocmhk nypjiap. 

riosHTopHHHT Kam4) STHJiHiiiH. 3appajiap sa aHTH3appaiiap. 3appanap Ba 

3JicKTpoMarHHT HypjiaHHiu KBaHTJiapHHHT yaapo aiuiaHHinH.

1. Kypra3Ma Ba TaxcpHSajiap. Pe3ep(|)opA TaxpH6acHHHHT moacjih. 

TaacpnGa Ba aTOM MOACJiJiapHHHHT KOMntioTepJiH AacrypHH t3Mhhoth, 

HaMOHHmjiH aHHMaiiHXJiap.
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2. BnjibcoH KaMepacnja H3JiapHH Kyaarmii.

3. MoHJianyBHH sappajiapnn Kann jiarHHHHHr TyawjiwuiH Ba Huuiaiii.

Ypan ajpocHHHHr GyjiMHmnw. SaHKHpjiH peaKijHji. Kupo peaicropH. 

Atom sjieKrpocraHinwcH. TepMoxupo peaxumuiapH. Kyem Ba lojmyanap 

3Hepn<5iCH. PajwoaKTWB HypjiaHMinjiapHHHHr 6hojiothk Ta-bcwpH. Xupo 

3HepreTMKacn,naH tmhhjihk MaKcaunua (JjOHuanaHwin HCTHKBojuiapw. 

y36eKHCTomia jmpo 4)H3HKacH coxacHuarn rauKHKomap Ba yjiapHHHr 

HaTH»cajiapn;iaH xajiK xpKajrnra^a ^on^ajiaHwni. KypnHn6 TypnGjiMKH, 6y 

MarepHan coax JxnxaTHjiaH xaM KeHrainnpHJiraiuwp, assail 246 coar 6yjiraH 

6yjica, 3HjuuiHKAa y 272 cobthh TaniKHji KHJiMOKJia. 5Ibhh 6yH.ua 

yKHTyBHHJiapHHHr ym6y 6ockhhhh GHTHpranuaH cynr, Hiiira KHpn6, MexHaT 

(JjaojiiHrniapHHH 6oinjianinapnHn 3bTH6opra ojiHHraH sa 6y docKHKuara yni6y 

TatJiHM y3BHH flKyHjiaHraHjiHKra 3ra 6yuwnin xepax [172-178].

EaxajiaBpKXT 6ockhhh ynyn (|)H3HKa KacGnra ona cranuapT KyHHaaniHa 

Ma3Mynra sra:

MexaHHKa:

MojWHii HyKra KHHeMaTHKacw; mojwhh nyKrajiap cHcreMacw 

UHHMHKacw; caKJiaHum KOHymiapw; KarniK jkhcm MexaHwcacH; nowHepuwaji 

caHOK cHCTeMajiapimarH xapaxar; Maxeye hhcGhmjihk naaapnucH sjieMeHTJiapw. 

3;iacTHK KyHH; MexaHHK Te6paHnuuiap sa TyjiKHHJiap; axycTHKa acocjiapw; 

pejwTHBHCTHK MexaHHKa acocjiapw.

Mouuwh Hyxra, Karrax jkhcm, MexaHHK cHcreMa; Baier, (|)a30, paAuyc 

Beicrop. CanoK CHcreMacH. XapaxaT TeHTJiaMaiiapH, craTHKa axcHOMajrapH, 

)Ky(])T Kyqjiap naaapwiCH, xyn momchth, Kymap CHCTeMacn, Maccajiap MapKa3H. 

KHHeMaraKa acocJiapH: mojwhh Hyxra xapaxaTH KonynjiapH; Te3JiHK,re3JiaHHin, 

HyTKHHHT MypaKKa6 xapaKam, KarniK jkhcm xapaKa™. MypaxKaG xapaxar. 

^HHaMHKa acocJiapH: ramuieii ajiManrrnpHiHJiapn, KJiaccHK hhcGhhjimk 

npwiiHiiH, xapaxar KonynjiapH. HMnyjibc sa yHHHr caKJiamnii KOHyHH. Hbiotoh 

KonynjiapH. Ahhkhhk MexaHHKaHHHT acocjiapn: yMyMJianiraH KOopflHHarajiap, 

yMyMJianiran HMnyjn>cjiap, JIarpaHJK TeHTJiaMacH. CaKnaHniu. KowyH^ap11 Ba 

yjiapHHHr 4>a30 Ba BaKT cHMMerpmiJiapnra Gofjihkjihth. raMHjn»roHHHHr 

KaHOHHK TeHTJiaMacH. IlyaccoH Kascjiapn. TeGpaHnniJiap, HH3niqiH rapMOHHK 

ociiHJiJiHTOp. 3appaHHHT MapKa3HH MaHAOHnuaTH xapaKarw. Khhcthk 3HepnM, 

HMnyjIbCH MOMCHTH, KaTTHK 5KHCMHHHT HHepiIHfl TCH3OpH.
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SjiexrponwHaMwxa Ba hwcGwwjiwx Haaapwacw: BaxyyM.ua sjiexrp 

ManuoHM, sjiexrpocraTwxa acocjiapw, sjiexrp Maw.uoHH.Ha yTKa3rHlI-,laP, 

HH3JieKTpwKJiapua anexrp Mawnoww, sjiexrp ManuoH SHeprwxcw, yarapMac tok 

aa yHHHr KOHyHJiapw, xaiTHK JxwcMJiapHHHT sjiexrp yTxaayBwaHJiwrn, Merajui 

sa jjpwM yTxaarwwnap^a TepMoauexrpoH aMWCcnx sa xoHTax xonwcajiap, 

3JieKTpojiwTJiap.ua sjieKrp tokh, raajiapua sjiexrp tokw, yarapMac tokhwht 

MaTHHT MaitUOHW, 3JieKTpOMarHWT HHHyKUWJI, MOjmaHWHT MaTHHT xoccajiapw, 

ujieKrpoMaTHHT TeSpaHwuniap Ba TyjixwHjiap.

SjiexTpoawHaMwxa acocjiapw: BaxyyMjjarw sa mohuhh Myxnxuani 

3JieKTpoMarHHT MawuoHHWHT Maxcsejui TeHTJiaManapw. Maxcsenji 

TeHTJiaMajiapwHWHr 4>w3wx MatHocw. MaKcsejui TeHTJiaMajiapwHWHT 

SKcnepeMeHran acocjiapw. SjiexipoMarawT MawjioH noTCHUwajmapw Ba 

yjiapHHHr TeHTJiaManapw. 3jieKTpoMaTHWT MawuoH sHeprwxcw swhjiwtw. Sjiexip 

MawnoHH aa yHHHr TeHTJiaMacw. 3apxUJiap cwcreMacH Ba ynwHT MaiiuoHH. 

Awuojib Ba ynwHT xoccajiapw. SjiexrpocaTWK MawjiOH anepnoicw. CraiiHOHap 

ManniT ManuoHw. Bexrop noTeHuwajiw Ba yHHHr TeHTJiaMacw. MarnwT 

MOMCHTH. 3jieKTpOMaTHHT TyUKWHJiap. TyJIKWH TCHTJiaMa. SjieXipOMaTHWr 

TyjiKWHJiapHWHT KyrySjiaHwinn. Jlonjiep s^ckth. Maxeye hwc6wwjiwk 

HaaapHxcHHHHr acocwH TymyHwa, npwHimn sa nocrynaTajiapw. HhcGwwjihk 

npHHHiiH. JIopeHii ajiManiTHpHuuiapH. KnHeMarwx stJj^eKTjrap. PeujrrwBWCTWK 

MexaHHxa acocjiapw: rypT yjrqoBJiw (jpaao, rypr yjiqoBJiw tcujihk, TypT yjiBHOBjm 

WMnyjibc. Snepnui sa WMiryjii>c opaenuarw SomaHwni, SnHnrrewH tjjopMyjiacH. 

YMyMww hhcGwhjiwk HaaapwxcH acocjiapw: Hownepiiwaji canox cwcTeManapw, 

□XBHBajieHTjiwK npwHuwTiw. KoBapwaHTJiwK npwHUHiiw. SwHnrrewH xaxwna. 

KocMojionw sjieMeirrjiapw. OnrHxa:

FeoMerpwK orrrwKaHHHT acocww rymyinajiapH Ba KonyHJiapw, oittwk 

ac6o6jiap, (JjoTOMerpwji acocjiapw, epyrnwx wBrep^epeHnwacw, kotopchtjihk, 

epyrjiWK nw^paxuwjicw, TiowreHC — 4>peHejn> npwHijwnw, unc^paKiiwoH 

natoxapa, pemreH nypjiapw Awtjjpaxiiwncw, xaxcMww HH^paKnn*, epyrjiwKHWHT 

Kyr^jiaHwinw, Kyr^JiaHwni TeKwcjiHTWHHHT aiinaHinw, epyrjiwx nwcnepciMcw, 

OTcnepcwjmwHT HopMaji Ba aHOMan naaapwjicn, SpyrjiwxHHHT iothjiwuiw, 

epyrjiwx nwcnepcHxcw Ba lOTHJiwinjiapHnHr ajiexrpoH HaaapwscH, epyFJiwKHHHT 

cowhjihhih, Kpwcrajuio-onTWKa, xapaxaTjiaHaerraH Myxwrnap onTHxacw, 
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hohh3HKJIH oirnnca 3JieMeHTJiapH, TOJianw onruKa, aTOM Ba Monexynjip 

cneKTpoKonwji acocnapw.

KbBHT (|)H3HKaCH:

Hcckjihk HypjiaHKiiiMHHHr ILnaHK rnnoreaacH, HypjiaHniiiHUHr KBaHT 

xoccanapH, (J)OTO34)(|)eKT, SHHurreim 4>opMynacH, Komiitoh o^exTH, 

MOAiiaHHHr TyjiKHH xycycnxTnapH, fle-Epoftmi TynKHHH, refi3eH6eprHHHr 

HoaHWKiiHK npMHmniH, IIIpeAHHrep reHTJiaMacH, aroM Ba MoneKynanapHHHr 

Ty3HjiHUiH, MeHAejieBHHHT sneMeHTap Aaspnii cucreMacH, FlayjiH npHHmrn, 

aroMHHHT Peaep^opA - Eop MOAenn, aTOMAara aneKrpoHHHHT KBaHT connapn, 

3eeMaH Hopwan 3$$exTH, 3eeMaHHHHr anoMan a^exTH, IIlTapK alexin, 

^onnep alexin, MOJiexyjmp cneicrpan, jnoMHHecueHHHx, cnoHran Ba 

MaacGypHH HypJiaHHniJiap, oiithk KBaHT renepaTopnapH, KarniK JKHCMJiapAa 

KBaHT xoAHcanapH, xpuM yTKaarnHjiap, yra yTKa3yBHaHJIHK> KaTTHK 

JKHCMJiapHHHT HCCHKJIHK Ba SJieKTp yTKa3yBHaHJ1HrH> KaTTHK HCHCMJiap 

HCCHKnHK CHFHMHHHHT KBaHT HaaapHflCH, OepMH SHepiTMCH, aTOM «ApO 

4)H3HKaCH, 60FAaHHHI SHeprHJICH, paAHOaKTHBJIHK, paAHOaKTHB eMHpHJIHUI 

KOHynnapH, ajibtJja, 6era - annaHHiiuiap, raMMa HypjiaHHnin, «Apo 

peaKTopjiapn, 6oniKapHJiaAwraH TepMO«Apo chhtc3h, 3JieMeHrap aappanajiap.

CraTHCTHK (|)H3HKa aa TepMOAHHaMHKa:

Ta3Jiap MOJiexyiixp - khhcthk HaaapmicH acocnapn, HAean raa 

KOHynnapH, MOJieKyjiajiapHHHT tc3jihth Ba anepnwcH 6yiiHHa raKCHMOTH, 

raajiapAa Kynnm xoAncacn, TepMOAHHaMHKa acocnapn, peaji raanap Ba 

cyiOKAMKJiap, 4>H3HKaBHH yTHinjiap, cyx>K XOJiaTHHHT xoccanapH, xarniK 

XHCMJiap, KpHCTanjiapHHHT MexaHHK sa hcchkhhk xoccanapH. Acochh 

TymyHHajiap: MyBoaanaTAH Ba HOMysosanaTJiH xonamap, craniCTHK 

ancaMGHAb. MHKpocKon napaMerpnap. CHCTeMajiap sa ynapHHHT TaxcHMOT 

(JjyHKiiHjuiapH. CraTHCTHK TepMOAHHaMHKa acocnapH. TepMOAHHaMHKaHHHT 

acocHii KOHynnapH. Hhkh SHepow, dHTponwi. SonbijMaH (|)0pMynacH. HAean 

raa. MaxcBenn TaKCHMOTH. 3HeprwiHHHr spkhhahk Aapancanapn Syfinna tckhc 

raKCHMOTH. SojibUMaH TaKCHMOTH. Pean raajiap. XojiaT TCHrnaManapw. Ban- 

Aep-Baanbc TeHrnaMacH. Oaaanap. Oaaanap MyBoaanaTH. Fh66chhht (Jmanap 

KOHAacH. KnaHnepoH-KnaaHyc TeHrnaMacH.

KBaHT craTHCTHKa: Eoae-DHHnrreHH sa OepMH-^HpaK crarncTHKanapH. 

Eo3e-3HHmreHH craTHCTHKacHHHHr KyJUiaHHnHiHH, MyBoaanaTnH nypnaHHin, 
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rbiaHK 4)opMynacH. KaT™K mchcm hcchkjimk chfhmh. 3ifHnrreiiH HaaapwxcH. 

JJeGafi HaaapHJicw. OepMH — /JwpaK CTaTHCTHKacHHHHr KynnaHWJiHinn. 

MerajijiapHHHr aueicrp yncasyBHaHjiHrw. BpHM yTKaarHHjiap. ApauauiManw 

yrKaayBHaHJiHK. KoppejwiiHx. <I>a30BHH Ba BaKT 6ywHHa KOppejummi. 

HoMyBoaaHaTjiw xojiaTjiap. Khhcthk xo^Hcajiap. Khhcthk Koat^HOHeHTjiap.

Bm TaKJiH(f) KWJiaerraH (|)H3HKa TaBjiwMH craHjiapTHHHHr yni6y 

BapHaimma “KsaHT t|)H3HKacn” 6yjiHMHra 260 coax axpaTHJiajm. “Tannos 

4)aHJiapwra” aacparmiraH 48 coaxuaH sa “KyniwMHa 4?aHJiap” XHCo6n,uaH 4 coax 

KHCKapTHJiHniH TaRjimJ) sTHJiaun. Ey jipanuiraH CTanuapTJiapHHHr Tapxn6w 

anna yarapraHHHH Ba Massyjiap \Hco6wra KeHranraHHHH KypwniwMW3 MyMKHH. 

EaKanaBpwaT craH^apTH^a x,aM mynra yxinain jKHxaTJiap KypwHazm. Ey 

cramiapTHH aMajira omnpHin MaKcauH.ua sht assajio MaxraSHH 11 hhjuihk 

TapKwOwHw wuiJia6 hwkw6, yn.ua Kanaan MaB3ynap aHHK yKHTHJiHniHHH HinuaS 

hhkwhi MaKcajxra MyBO(|)WK. Kentni OaKanaapwaT ynyn yin6y Ma3MyHHw 

epwrysHw uapcjiHKJiap HpaTwnnmw 3apyp. yajiainTwpwjiwjiwinn khhhh 

MaB3yuapHH TawiHM 6ocKHHJiap Ma3MyHwra kctmb - kctjihk t3mohhjih acocH.ua 

KHpHTHJIHUIH MatKyJ!- KyniHMHa KHJIwd, HiyHH 6a^<apHIU MyMKHHKH, 

yKHTHJiHinn khhhh MaB3yuapra ohu aneicrpoH napcuHKjiap, Smart yKyB 

KymiaHMa sa BHpTyau Jia6oparopH« CTeHunapHHHT MyjiBTHMeHHanH 

BocHTauapH epuaMHUa MarncrpaTypa^a 4)H3HKa j^khthjihjihihh TaBCiw amnauH. 

AjiGaira 4>H3HKa xypcn TaKJiHMwaa 5^3JtaniTHpHJiHniH khhhh MaB3yjiapHHHr 

y3Hra xoc Ma3Mynw Ba yuapHHHT yin6y TauiHM 6ockhhh KypcHflani ypnw 

KypcaTHjiHnm Kepax.

Mjimhh (J)apa3 mynuan w6opaTKH, (|)H3HKa Kypcn.ua ykhthjihiiih khhhh 

Ma&3ynapHH yajianmtpHjiHiiiHHw axiinuiam, (J)H3HKa KypcHHHHr Ka6yu khjihui 

cawapacHHH omHpauH, mynuaH 3Kan ynapHHHT (j)H3HKa KypcHHHHr saMHHHua 

ypHHHw Kj^pcaTwO, MafixcyA CTaHuapTJiapHH Taxjiwji wunmi, Masaynap 

JKOHjiainyBw aanjKHpHua j^Khthjihuih khhhh MaB3yuapHW KHpwrHmuaH n6opaT 

Gyjiauw.
KypHHH6 TypH6jiHKH, aBBaji ojira cypmiraH rnnoTeaa Ba wnniaG 

HHKHjiraH KOHuenuHn Oyinrua shth craHjiapTJiap xparHimw. y36eKHCTOHua 

y3yuyKCH3 TaBJIHM TH3HMHUa aKajJCMWK JLHIieH Ba KOJIUeJKJiap TaBJIHM 

5KapaeHHHHHT aCOCHH yaaTHHH TaniKHJI 3TH6, TaBJIHMHHHT JIHUaKTHK 

cnwpajinua MapKaawn ypHH ojiyBHH 6ockhh xncoGjianajiH. TaBJIHMHHHT 
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aKaueMHK jihiich Ba KOJuiejKra HHc6araH MapKa3JiaiiiraH unuaxTHx crmpamma 

4>H3HKa TaixJiHMMHHHr, KouaBepca, y3JiamTHpHJiHinH khhhh MaB3yuapHHHr 

y3Hra xoc ypHH Masixyn. YauyKcwa thkuhm 6ockhhhu3 xap 6np TatjiuM 

Gockhhm y3BHHJiHKKa sra 6yJiHuiH ynyn xaM yaJiannnpHJiHniH khhhh MaBayuap 

KHpHTHJIHUIH ypHHJIHUHp. AilHHKCa, 6a3aBHH 6HJIHMHH maKJIJiaHTHpyBHH 

axajieMHK jihiich Ba KOJUiexjiapuarH rauiHM Sockhhh 6ynuaH MaB3yjiapHHHr 

Ma3MyHH Ghjibh ryjiuHpHJiHiiiH xepax, mhcoji yuyn, MaKra6.ua yTHJiaunran 

HOHH3auH5i noTeHixnajiH ryinyHHacH aKaueMHK jihiich sa Kojuiexcnapua “Opanx 

— Tepu TaacpnGacH” MaB3ycH opxajin 3JieKrpoHJiapHH chmo6 napjiapn 6wiaH 

TyKHainraH.ua, auacTHK Ba HO3JiacTHK ryKHaniyBJiap pyn 6epH6, nanoxaua tok 

KyHHHHHr acra-acTa ycnuin exn xcckhh xaMaHHin rpatjiHXjiapHHHHr xyaaTHni 

opKanH Ta>KpH6a moxhhthhh ypraTHm MyMXHH. Yhh 6y MaB3yHH Maxra6 

xypcnuarH Ghjihmhh pHBOJKjiaHTHpnui Maxcaunua xhphthui tsbchji 3THjiaun. 

XyjuiH niy MaB3yHH aroM Ba Mojma xaKH^a xxjiht racaBBypnn maKJUiaHTnpnm 

ynyH khphthjihhih MaKcanra Myso^HKUHp. TaKTHMHHHr aKaueMHK JiHijen sa 

KOJuiexra HHcSaran MapKa3JiauiTHpHjiraH jjHjxaKTHK cnHpajiHna yin 6y 

MaB3yjiap MaKra6.ua ojujhhpok, axaneMHx jihiich sa xojuiexaiapna 6a3aBHH 

6hjihm CH(|)aTHna 6yjiraH 6ynca, 11 hhjuihx MaxraGra yTHin Ma3MyHH.ua 3ca 

6a3aBHH 6hjihm CH^amjia, 6axajiaBHaTypa.ua Mypaxxa6 xejrrHpH6 HHKapHnmap 

opxaJiH, ax6opOT TexHOJiorHiuiap MyxHTH.ua MamcTpaTypa 6ocKHHHna 

jhCHTHJIHIUH JIO3HM. XaP ^Hp TaBJIHM 6oCKHHHHHHT 6yHA3H M33MyHH 6HJI3H 

TyjiAHpHJiHniH, ynra aHTHJiaHHiu MaH3apacHHH 6epaflH. Y xojma napcJiHXJiapHH 

\aM jTHTHTuaH e3H6 HHKHUira ryrpH xenann. AnHHKca, Marncrparypa 

6oCKHHH.ua HOI>aHaHaBHH flapCJiapHHHT M3THHHH 3JICXTpOH BCpCHJUiapHHH 

TapKain6, kchhh HHTepaxTHB ycjiy6jiap.ua flapc ynrai Ba 6y ycuy6 ynyn 

yKHTHJinmH khhhh MaB3yjiapHH Taiuia6 ojihih oht K)KOpH xypcaTKHHJiapra 

0JIh6 KCJiaOH.

lOKopnua Kaita STHJiran 20 Ta MaB3yjiapHH nyxrapoK yajjaiBTHpHm 

MaKCaUH/ia yKHTHJIHIUH KHHHH M3B3yjiapra A3CTJI36 KyitaUBTH M3B3yJiapHH 

nyxrapoK yansnrrnpHni M3Kcaun.ua xupHTHin Ba yuapHH yKHTHni MyxHM 

Tymynna xac6 araun:

1. EpoyH xapaxa™.

2. MojiexyjiauapHHHT Te3JiHKJiap 6yHHna tukchmoth.

3. MojiexyjiajiapHHHT TesjiHxnap xoMnoneHTjiapH 6yHHsa t3kchmoth.
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AjiGarra, “Mojiexyjwp $H3nxa” GyJiHMHra ohji 6y MaBsyjiapHHHr 

KOMnbioTep^a HaMowmnjiw Ba TexHOJiorHxjianjTHpHJiraH Bapnaimj “Atom Ba 

Wo <|)H3WKacw” 6yjiHMW4arn “Sjiacrax Ba HOBJiacTHK TyKHaniyBjrp”, “OpaKH- 

Tepii TaacpnGacH” MaB3yjiapiiHn anana HCHWipOK ysJiaunupmnra y3 xuccacwHH 

KyniAH.

Ulymiaw khjih6, 6h3 nmjiaG nHKKan (|)H3Hxa yKHTnni xoHueminxcH 

axGopor TexHOJionumapH Ba yra (jjaon ycjiyGjiap MyxHTHjja (|)H3HKa xypcHga 

y^paimwraH y3Jiaumjpnjinmn khhhh MaB3yjiapHH yjornirn caMapacmm 

oniHpjimra Ba (])j<3HKa xypcHHH HHa/ia hchhji TyuiyHHiura apnniHHH y3 xwra 

K3Mpa6 oiia^n.

4.2. §. AXBOPOT TEXHOJIOnUDIAPH MYXHTW^A <DH3HKA 

YKHTHin HA3APBLHCH BA YCJIYBHETH.
TawiMHMHr hcjiox, khjihhhuih (j)aHJiapHH, jxyMJiajjaH 0H3HKann 

yKHTmiHniHra xaM yaraqa Ma3Myn Ba Tapxn6 Gepwuira ca6a6 Gyjmn. Eynna 

ypra MaicraS, axajieMHx JiHuefi Ba xojuie)KJiap,BarH TauinM 6ocKH*uiapH 11 

hhjuihk MaicraG Gockhhhhhht MaaMynnaa axe sthhih KepaK, GaxajiaBpnaT Ba 

MarHCTparypa, acnupamypa Ba AOKTopanrypa GocKWHiiapH MaBxcyji [112- 

115,164-178]. TapioiG ysrapumH y3JiyxcH3 TauiHM Maxcwyacmia ®muiaHraH 

4)H3HKa yKHTHin KOHIjeiniMUCHHH HpaTHJIWIHWHH TaJia6 KHJiaflH. YmGy 

Komiemiitfjia ypTa Maxeye Ba KacG-xynap TauiwMima acocHii 6ai3aBwii 

TawiHM TyinyiniacH yMyMHii TaKiiHM (JjaHJiapu Ma3MyHHHHHT, xyMJiajiaH 

^JRHKa ^aHMHimr xaM, axe 3TwnnniM BHoGaira ojiwnn<MH3 3apyp. Ojibwhiti 

MaKTaG/iapBa 11 mmjuimk yMyM—TaKiiHM MaicraGjiapH (JjaouwiT KypcarraH Gyjica, 

3HAHJiMiqia 9 hhjuihk ypTa MaicraGra anjiaHHnm, Kenim 3ca 3 hhjuihk ypra 

Maxeye Ba xacG - xynap TatJiHM Gockhhhhh axe 3TTHpyBHH axajieMHx jnraen Ba 

KoJinexaiap^arH 3 hhjuihx t31>jihmot, ojuhhfh MaxraGjiapfla yTHJiauHran 
<t>H3Hxa MaTepHajiHHHHr Gnp khcmhhh yj HHnra Kawpa6 ojimnra ojjhG xejwn. 

ky sea TaKHHM Ma3MyHHHH, yHHHT TapxnGHHH xanra xypnG WKHinra 3aMHH 

SyiuiH. Ewara MaujiyMKH aBBajirn 11 — hhjuihx <|)H3Hxa uapcjiHnma eanjiraH 

AapcjiHKJiap^a (J)H3Hxa xypcH 6 CHHjfmaH GonuiaHnG, 11 cHH<])Aa xaM yKunuiap 

3AH. TJaBJiar craHjiapTHra moc jjapcjnix e3Hm Ba y acocmia crajmapira apHiman 

>Kyua khhh jxapaen, y y^KHryBHH Ba jrxyBHHJiapraTHHa 3Mac, Gonixa raniKH 

caGaGjiapra xaM Gofjthk GyjinG kojihuih xen ran 3Mac. JIcxhh niynra xapaMaii,
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craHjiapTJiapra apHinnm 3apyp. ABBajirn aapcjiracnap aiipHM xaTOJiapjjaH xaM 

xojihc 3Mac [103,105,160-163]:

- jiapcirnKHM Taxjiwji KHJininaa KywHjiarHJiapHH aHHKJiaHjiH, Macanan, 

Tomcohhhht xupo moacjih Ba H^ojiajiapH noryrpH SepwiraH, 6ymjiHKAarH 

HeMTpOHHMHr CMHpHJTHIIIH HOTyFpH C3HJIh6, aHTHHCHTpOHTa aHJiaHHIHH Tyrpn 

□Mac;

v° ..- npoTOHHHHr no3WTpoH Ba HeHTpoHra anjiaHHoi^a 0 eswn ypnura v 
1 1 0 , 0

Ae6 e3HJiraH: 1/7 “>°n ++>e +»e , 6y epAa no3HTpon Maccacn 3jicktpohhhht 

thhh xonaT,narH Maccacnra tcht, 4>axaT 3ap*AH +e.

- yni6y AapcjiHKAa /JacepMep Ba /[cbhcohhh TaxcpnOajiapH KejirwpnjiraH, 

jieKWH y MKyHMra eTMaii KOJiran. Ey TaacpnGaHH fosch sjicktpohhh tcsjihfh 

v—>c ckh v<c GyJiraHAa TyjiKHH Ta6naTra ara SKaHJiHrHHH KypcainiiiAaH 

n6opaT;

- Tomcoh TajKpnSacHAaH Maxcaji HUMajium TyuiyHapjm e3HjiMaraH;

- 3aHH<Hp Ba TepMOXapO peaKUMMJiapHHHHT e3HJIHIIIH4a XaTOJIHKJiap 

MaBxcyii.

EynjiaH TauiKapH, 6y AapcjinKHw KairraAaH e3H6 HMKHiiiHHHr acocnii 

MaxcajiH, yHH xo3Hprn 3aMOH 4-(6-9 CHH^uap) hhjijihk Tai>JiHM Oockhhh 

TapKH6nra TyinypHiii Ba xaTOJiHKjiapHH 6apTapa<|) sth6, xHTHTAan e3Hin 

JIO3HMJIHTH aHHK Ba paBUiaH 6yjin6 TypnGjiH.

4.3. §. yMYMHH TAtJIMM 0AHJIAPHHH YKHTninHEffiT 
KOMnLIOTEPJIAULITHPMni BJCHTAJIAPM BA VCJIYRJIAPH.

V3P. TatJiHM coxacHHHHr hcjioxothhhht ycTyBop HyHajIHULnaPHAaH 

6npH, 6y yxyB xcapaeHJiapHHH KOMntiOTepJiainTHpHniAHp.

Xo3HprH KyHAa KOMIIblOTepJiaillTHpHlIIHH HKKH JKHXaTH MaBHCyA- 

Shphhhhch, jiHrH aBjioji yxyB — mctoahk MaTepHajuiapHH apaTHin 6yjica, 

HKKHHHCH, HOaHl»aHaHaBHH KOMITBIOTep AapCHHHHT HIUJiaHMaCHHH HpaTHUI. 

Ehphhhh HyHajiHniHH aManra oninpHiiijia mhfh jjapcjiHKjiap, KyjuiaHMaJiap 

xpaiHJiAH Ba 6y coxajia pecny6jiHKaMH3Aa Ky3ra Kypnnapj™ Hiiuiap 

KHJTHHMOKAa [7,8-10].

Mkkhhhh HyHauHiiiHH aManra oinHpHmAa inyHjiaH neAarorHK Aacrypim 
BocHTa spaTHjiHiiiH KepaKKH, yxyBHH niy BOCHTajiaH AacTypjiaiHjiaH 6exa6ap 

coxa MyraxaccHCH - 4)OHAajiaHyBHH CH^aTHjia 4)OHAajiaHHniH MyMKHH [164- 
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178]. Maxeye neuarorwK .uacrypHH BOCHTa epnaMHua Aapenn 3JieicrpoH 

HHTepcJjaoji ycjiy6w.ua yTKaamu ywyw Kyjiaw. TaKHHM xcapaeHHHHHT hcjioxh 

niywra ojih6 KejianwKH, naBJiaT craHuapTJiapwHw aMajira omwpwin MaxcaAH.ua, 

yKinysqw BaKTHHW, HHAWBHAyaJiJiHrHHH, TaJia6aJiapww cxojiacrwx Matpyaauap 

6wjiaw »aji6 khah6 6yjiMacjiwrwHH 3T>Tw6opra ojih6, Hoam»aHaHaBHH 

<|)aojijn<KHH oniwpyBHw ycjiy6napaaw (jjonAaJiaHnmHn raxoso aTMOKAa.

rie^arorwK uacrypHH wHCTpyMCHTaji Bocwrauap xaM hkkh ycjiy6^a 

aManra omnpwjinniw MyMKHH. Swphhwhch, ax6opor rexHOJioTTwnapHHHHr 

lawiiiM coxaenra xcauajiunx 6wjiaH Kwpw6 KejiraH naciypKW HHycrpyMeHTaji 

Bocwrauap 6ynca: Macromedia Flash, fotoshop, realsoft, comcoder, demonshild 

b.x.3. uacrypnapw 6yjiw6, yjiapHHHr OapwacwHHHT MaxcMyacwAa ajieicrpoH 

AapcjiHKJiap BepcwjuiapH Ba Bwpryan Jia6oparown creHAJiapw aManra 

omwpwjiajxw. HaMowwiujiw Ba obosjim aHWMauwxnap, Matpyaa Manuiapn 6wp - 

Owpwra HTML Front Page 2002, Macromedia Flash comcoder, demonshild 

b.x.3. nacrypjiap Bocwracwua ynanaAH. .flpaTHJiraH 6yHuaw KyniwMHa raKnwM 

pecypcnapHHW 4)W3WKaHW ypraryBHw cawrwra sa Maco^aaww tbuihm TH3WMHra 

xynwm MyMKHH.

Ey neraHH loxopHAa KejmipnjiraH BocwrajrapHUHT KOMGHHanwon 

HnuiaTHJinninrHHa HaTwxca.ua ajieicrpOH napcjiHrw xpaTwni xcapaeHHra onw6 

Kejiajjw. Eynjiaw nejiarorwK jjacrypww BOCWTanapHW xparysHM Myraxaccwcnap 

xoawprH KyHjja noe6. Ey xcapaenra apwmwm ywyn lOKOpwjiani AacTypjTap.ua 

wnuiaiiiHn sa yxyB xcapaenwra MOCJianiTwpwniHH 6hjiwiii jio3hm. Synra aca 

MyajuiwMjiapHw yiarnniiMawAw [174-178].

Hkkwhwh ycjiy6 sea, Typjiw xwji 6epwjiraHJiap 6a3acwjja Macajian, Delfi.ua 

KHpyBWH twjihwht MyxappwpwHM xpaTHjiajiw. ^t>hw Tawep HHycrpyMeHTaji 

Aacryp 6yi<Hwa yKWTyBHW Marnnw, uapcHHHr yrwni araruiapw acocwua KwpwTwm 

HMKOHHjrrHra ara 6yjiajjH. Ty3WJiraH nacrypwH HHycrpyMeHTaji Bocwranap 

MyajuiwM ywyn KyjiawjiHKJiap xparauH, 6y ueraHw HoaHbanaHaBWH nape 

cueHapHHCHHH Ty3auw sa 6ynaxcaK .uapcHWHr nofiwxacwHW KwpHranw. 

Harwacana impoBapu Maxcyjior Hoam»aHaBHH napenn KOMin»ioTep,ua yrnni 

hmkohhxth npaTWJiAw. Ey neraHH. Hoain»aHaBwn nape xpaTHin penaKTOpwua 

MaB3y Ma3MyHH repwjiw6, yKwryBHH ywyH jipanuiraH aBTOMarwK xcoitua, 

HoaHbanaBHii jiapcHn raniKHJi khjihui wmkohwjith nparnjuin. UlyHuaw khjiw6 

KJKopnna KypcaTHJiraH 6wpHHHH ycjry6 6ynnwa nacrypHW HHycrpyMeHTaji 
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BOCuraJiapHH 6hjihui, yjiap.ua HinjianiHH yprannm Ba KyHHKMa xochji khjihui 

KepaK 6yJica, hkkhhhh ycjiy6.ua aca 6y acapaenuaH yKHryanH xojihc Gyjinmw 

MyMKHH Ba uacTypnn nnycTpyMeHraji BOCHTauaH (JjOHuaJiaHHni HMKOHHHTnra 

ara 6ynauH. XaP 6np $aH yKjnyBHHCH yaHHHHr 4)aHH ynyH HoaHsaHaBHH uapc 

niaKJiMHH KHpHTHUira Ba xparamra ara 6ynauH. By aca yKHTyBHHHH na^axar 

uacrypHH HHycTpyMeHTaji uaciypjiapHH ypraHHinuan sa y3OK bsmt yjiapua 

HnuiamuaH xojihc araun. y^uaH TamxapH uacTypnii HHycTpyMeHTaji BOCHTanap 

CHCTeMacwHHHr KOM6wHaimoH xonaTMua mujiaTwinniH yPHHra Gnira uacryp 

opKaJiH naraxcara apHiiinni hmkohhxth xparauauH.

HoaHtanaBHH uapc inaKUH xaM yni6y hkkhhhh xoJiuam xcapaen opKajiH 

aMajira omnpHJiauH. Hoam>aHaBww yra cjjaoji uapcHH TauiKHJi KHJiHiiiHHHr 

KOMntKJTCp ycjiy6ua xparanuH. JJapCHH cauoMJiamnm, aHHK Ta>Kpn6a, 

petJmeKCHB KyaaTwni, MasxyM KOHuenTyajinamrapnin, $aoji aKcnepeMenr 

GocKHHJiapH Gyimna Taimoui khjthiii ynyn Myxappupua uapc Maran GocKHHMa- 

6ockhh KHpurajiaun. YnuaH Tamxapu uapc jKapaenwua KyjuiaHHJia^HraH “*0^ 

epap” Ba Typnn xwi yiiHHJiap xaM 6y bochth opKajiH jiofiKxaJiaiurapwjiHuiw sa 

uapcua KyjuiaHWjnniiH MyMKHH. Yra 4>a0JI ycny6jiapHHHr anux Taxcpnda 

KHCMHua TaJKpn6a xcapaeHH GepwiauH. Macajian, 6y ojiHMJiap xaerauaH sa 

KaunjjHernuaH ax6opoTJiap 6yjniniH MyMKHH. Pe^ueKCHB Kyaaram xcapaennua 

aca aHHx TajKpn6aua 6epHjiraH xcapaenuapHH Kyaarajiaun. TajiaGa sa 

yKyBHHJiapra Kyaaram hmkohhmth aparanauH. MasxyM KOHiienTyajuiainrapnni 

Khcmh aca KynHHHa yKHTyBHH TOMOHHuan 6HJiHMJiapHH yMyMHHJianirapnm 

ynyn sa xhfh 6njiHMJiap 6hji3H Gohhthiii MaKcaunua KHpnranaun. By 

xcapaenua naaapnxHH 6epnm xaM >Kyua caMapajni naraxca 6epaun. OxnprH 

4>aoji aKcnepeMenr KHCMHua aca saan^ajiap GepwinG, 6HJiHMJiap 

MycraxKaMajianauH. Viira Ba3H(|)a 6epHJiaun Ba yauaniTHpHiii ynyH yKyBHH 

TOMOHHuaH yanra 6axo Kyinuiaun [2,3].

4.4§. <DH3nKA YKHTMinM MAKTAJS EOCKHH0 TAtJmMHHHT 
ycTYBOP y3Arnqnp.

YayjiyKCHa TauiHMHHHr Tajia6uapH acocnua xaMua (JmsHKa yKHraniHHHT 

JJaBJiaT CTanuapTJiapH 6yiiHHa <|)H3HKa 4>aHH 6-cHH4>ua Mouua, mouuhh HyKra, 

Kyu, TC3JIHK Ba TeajiaHHm, Kynnm Ba 6omKa TyniyHHanapHH KHpHrara opKara 

aMajira onmpHJiaun [103,105]. 6-7 cHH^Jiapua GepHJiauHran raxipnGajiap, 
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4)opMyjianap ojuihh ax6opoT opsajin yxyBHHJiapra 6epnJiann, 6aeH 3THHi thjth 

xaM cojmapoK. Tyinynnajiap acra - acTa Kynaww6 6opaan. 8,9 CHH^JJiap^a 

yKyBTOjiap <|)H3hk Tyuiynnajiap Ohjibh OHpraiiHKua aTOMHUHT TyayjiHuiH 

xaKKUarn TacaBBypnap 6miaH TaHHniHinaUH xaM^a MHKpoodtexTHUHr 

xapaxaTw Tyrpncn.ua yaHJi-Kecmi Tymynna Ba TacaBBypnapra ara 6yjiajjHJiap. 

AxajieMHK jiHijen Ba kojijiwk 6ockhhhhhht c|)H3HKa xypcn/ia aca GaaaBHH 

SiuiMJiap xaTopH.ua aroM TyayjmmnHHHr 3bojhoijhoh TacaBBypjiapn 

HiaKJijiaHTnpnniHra xapaxar KHJiHHran, 6y Ma3Myn 11 hhjijihk TatJiHM 

Ma3MyHHra khphthjihihh jioshm. Tomcoh MoaejiHjiaH topth6, tokh ajieMenrap 

aappajiapHHHT KuaccH^HKaunxcHrana GyjiraH MaB3ynap ypraTHJiaun. Ey 

xcapaen ojiuhhth 11 hhjijihk MaicraG ynyn non amjiraH H.M.UIaxMaeB, 

C.H.IUaxMaeB, ^.III.IIIojiHeB sa A.B.IIepHniKHH, H.A.PojHHa <f)H3HKa 

AapcjiHKJiapHua 6epHJiraH aun, ynapHH xaM Ma3MyHHHH 6np Kypn6 hhkhui 

KepaK, JICKHH yJiapHHHT XXLUH TOMOHHHH 0JIH6, yJiapflaTH KaMHHJIHKJiapHM 

6apTapa$) 3thih 3apyp [98-102]. JIckhh t3i>jihmhh hcjiox khjihihhh, 9-hhjdik 

yMyMHH TatJiHM MaKTaOjiapHHHHr Byxcyura kcjihidh, Maicra6 <[)H3HKa 

KypCHHHHT TKaOMHJIJIHmTHpKJiraH BapnaHTHHH HILUia6 HHKHJIHIUHHH Tajia6 

KHJiMoxua. Ey ajioxnua Macajia. AKaueMHK JiHueii sa Kojuie^cnapuarn 3-khjuihk 

TaKUHMra sbthSop 6epcaK. TaBJinM MaxMyacHHHHT hcjioxh xcyua Kyn 

yarapHinjiapHH aKaueMHK jihuch Ba KOJuiexaiapuani OocKHHHra KapaTun. 

Pecny6jiHKaMH3ua KajwHHH Kyrapran OnHOJiapaaH 6omjia6, tokh upanuiraH 

JiapcjiHKJiapraqa 6y 4)hkphhht hc6oth 6ynHniH MyMKHH. AjcajieMHK nHijen sa 

KojuiejKJiap yqyn non aTHjiraH uapcjnncnap 4>H3HKa TawiHMHHHHT 42 Ta 

MaBayjiapnra ohh MaipyaajiapjiaH nOopaT Ba jiaGopaTopwi unmapH xaMjja 

4>H3HKajiaH npaKTHKyM aapcjiHKjiapn xaM Matpyaa opxaJiH oJiHHraH 

GnjiHMJiapHH TajKpn6ajia CHHain Ba MycTaxKaMJiauiHH Maxcau xhjihS xynran. 

AxaueMHK JiHijeH Ba KOJUiexaiap yqyH MyjDKajuiaHraH 4>H3HKauaH npaKTHKyM 

flapcjiHTH 73 Ta ua6opaTopHx HnniapHHH ypraHHJiHniHHH y3 Hiura xaMpa6 

ojiraH. JJapcjiHKjiap K.TypcyHMeroB, A.XyuonGepraHHB TOMOHHuan apa-nuiraH 

[8-10]. “YMyMHH $)H3HKa” KypCHHHHT ^yHuaMCHTaji MaB3yjiapHHH KypnO 

HHKap 3KBHMH3, “ATOM Ba XUpO (])H3HKaCH”, “MoJICKyjWp 0H3HKa” SyjIHMHTa 

ohu yKHTHJiHiiiH khhhh 6yjiraH MaB3yjiapra ohh JiaGopaTopna HnuiapHHH 

AapcjiHKuarH JiaSopaTopns HnuiapH pyftxaTHua ynpaMaraHJinrH yqyn 

KHpHTHJIHHIHHH TaKJIH$ 3T3MH3. Ma3Kyp KHToOuaTH JiaCopaTOpHJI HUUiapHHH 
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yTHJiMiiinna TaHJiaHran Maasynapra oha TafiepjiaHraH BnpiyaJi nadoparopHu 

ctchaw opKaJiw 6onnTHJiHmn jio3hm ac6 6enrwnanMH3. ‘Ta3 6ochmhhh 

TeMneparypara Gofahkahthhh aHmyiam”, “EoniiMaH aohmhhchhh aHHKjiaui” 

b.x.3. Ka6n Jia6opaTopmi HniJiapw KaropHAa “MojieKyjiajiapHHHT MaKCBemi 

TaKCHMOTn”, “MojieKyjiajiapHHHT Te3JiHKJiap KOMnoneHTJiapw 6ywima 

TaxcwMOTw” MaB3yuapHH xaMAa “Atom sa jmpo 4)H3HKacH” ra oka 

“Ootos^x^ckt”, “Boaopoa aTOMHHHHT oiithk cneKipHHH ypraHHni”, “OpaHK- 

Fepu Ta3Kpn6acwHH ypraHHUi” Ka6n Jia6opaToppouiapHHHr Karopwra xerMa - 

KeTJiMK acocMAa “Tomcoh moacah”, “Pe3ep4)opA TaacpHSacw”, “IlIrapK 

3$)(|)eKTw”, “3eeMan o^ckth”, “IIlTepH Tepnax TaacpHSacn”, “SHHenireiiH Ba 

Ae Xaaa” TaacpwGacw, “HoHAainHin”, “Atomhhht »Apo moacah”, “Atomhhht 

nAanerap moacah”, “Atomhhht 6op moacah, Eop paAHycn, MaTHeroHH”, 

“3AeMenrap 3appanap”, “KaaHT MexaHHKacnra KHpnin. IIIpeAHHrep 

TeHTAaMacH”, MaB3ynapHH khphthahdih MaxcaATa MyBO(|)HK Ae6 XHCo6naHMH3. 

HyHKH TaKAHMHHHT CIIHpaACHMOH aMaATa OUJHpHAHIlIHAa, 6h3 axaACMHK AHUeH 

Ba KOAAexoiapHH 6nTHpyBHH j^KyBHHAapHHH GnpHHHHCH xaM SaKanaspHaiTa 

KHpHIB HMKOHHAAHTa 3Ta 3M3CAHTHHH HHoSsiTa OAC3K, yA3pHH y3 C0X3A3pHAa 

xxhih MyraxsccHc GyAHiiinspH ao3hmahth kcah6 HHKaAW. Sapna (|)3HA3pHH, 

xcyMA3AaH, 4>h3hk3hh xaM nyxT3 GHAHmnapH A03HM. 33moh3bhh oacktpohhkb 

B3 axGopOT TeXHOAOTTWA3pH KeHT JKOpHH STHATaH TaniKHAOTAapAa nxmH 

MyraxaccHC GyAHuinapH ynyn MOAAa Ty3HAHinH xaxHAa, sAeicrp tokh Ba 

axdopoT TexHOAOTHJuiapH xaxHAa, aTOM Ba paAnainu ryrpHCHAa ryAHK 

MauiyMOTAapra ara SyAHnuiapH ao3hm. Ey aca 6h3 loxopHAa KyrapaeiraH 

MyaMMOHH AOA3ap6AHTHHH MH3Aa Hc6oT KHAyBHH ASAHAHAHp. lOKOpHAaTH 

AaSopaTopmi HnuiapHHH khphthhi ynyn 6np TaAanTHHa ac6o6Aap, iokoph xaA 

aiyBHH hmkohhatah ac6o6 Ba KypyAMaAap 3apyp. YAapHH aASarra aHai>aHaBHH 

AaSoparopHA niapoHTHAa aManra khphthhi khhhh. Enp tomoha3h Ma6Aarra 

TaAHCa, HKKHHHH T0M0HA3H HHCOH COFAHTHTa 3apap 6yAHHIH MyMKHH. 

Macanan, “PeseptJjopA TaxcpH6acHHH” KypcaTHni ynyn paaHoaKTHB 

npenapaT(ac6o6) aapyp, yHH aHtanaBHii naSopaTopHJi niapoHTHAa TonHinHHHr 

ao)kh iiyK. TonraHAa xaM ynn xaB^nn TOMOHAapHHH yHAani ao3hm. lOxopHAa 

KypcaTHAraH MyaAAH^AapHHHT nyxra Ba H3HHA earaH AapcAMtnapHAa “Atom 

Ba MApo 4)H3HKacH”ra oha GepHnran 6 SyAHM (6aHA) MaB3yAapHHH xaM 

lOKopHAani MaB3ynapHH khphthhi 6ha3H Gohhthhi MyMKHH. EyHAaH 
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HinaHwnuiap sa rnnoTesajiapaan cynr, axcpaTHJiraH MaB3yJiapra ohji SJieKrpoH 

flapcjiHK ea JiaSopaTopmi wmjiapw ynyn BupTyan jiaSopaTopiM ctchjih 

xpaTHjiHiu jio3HMJinrn y3-y3HjiaH naftao SyjijiH. _flpaTHJiraH.ua xaM (j)H3HKajiarn 

4>yHJiaMeHTaji Masayjiapra Ba aTOM xaMjja Mojma Ty3HJiHUiH, MHKpoo6i>eKT 

AHHaMHKacH xaKHjiarw acocnfi Tymynua Ba TacaBBypjiapHH ya nnnra ojiyBWH Ba 

yKimuinuiHjia MypaKKa6jiHK 3JieMeHTJiapH KyaaTHJiran MasayjiapHH raunaG 

ojihiii nwoTeaacH Byxcynra kcjijih Ba yHHHT hc6oth aMaJiHH xaii sthjijjh. 

ysjiaujTHpHjiHiini khhhh MaB3yjiap nejiarorHKajarH hchhjuihk, KeTMa - 

KeTJIHK, HJIMHHJIHK Ba 6np SHpHTB 6OFJIHKJIHK TaMOHHJUiapH, YsSeKHCTOH 

Pecny6jiHKacHHHHr TatJiHM coxacnnarH jjasjiaT cnecaTHHHHr 

ryMaHH3auH5uian]THpHjiHuiH acocH/ia xaMjia MypaKKa6jiHK .uapaacajiapHHH 

aHHKnanmarH TaMoiiHiuiap Ba MeaoHJiap 6yniria TaHJia6 ojihhah [164-178].

Ykhthjihuih khhhh MaB3yuapHH ancpaTHin Me3OHJiapn KynHAarnjiap/jan 

H6opaT:

1. YkhthjihuihJian khhhhhhjihk KyaaTHJiran MaBayjiapra, MypaKKaS 

TaKCHMOTJiapHH KeJITHpH6 HHKapHIUHH, MaTCMaTHK aiHiapaTJiaH y3OK 

4)OH.uajiaHH6, hkkhhhh TapinGjiH jjH^epeHiiHaj] TeHTJiaMajiapHH y3 nwra 

Kawpa6 ojiran 4)opMyjiajiapjiaH  bxthmojuihk TyniyHHacn, 

AH(|)4)epeHUHajuiani, HHTerpajuiani 6hji3h 6ofjihk MaB3yjiapHH KHpHTHJiajm 

(“MojieKyjuiajiapHHHT Mbkcbcjui TaKCHMom (Te3JiHKJiap Syinuia)”, 

“Pe3ep4>opjiHHHr ct3thcthk (jiopMyjiacH”, “IlIpeAHHrep TeHTJiMacn” Ba 

SoniKajiap.

xaM.ua

2. Ky3 6njiaH xypnG 6yjiMaH/iHraH Mojieji sa 4>H3hk xojwcajiapHH 

ypranysHH Masayjiap: “EpyFjiHKHHHr Tyrnnm sa KafiTHin KOHywiapn”, 

“EpyrjiHKHHHF chhhuih”, “Atomhhht Jinpo mojicjih”, “Atomhhht unanerap 

moacjih”, “3eeMan atJj^eKTH”, “3eeMaHHHHr anoMaji o^crth”, “OoToa^^eKr” 

Ba 6omKajiap.

3. AHi>aHaBHH jiaGopaTOpiw mapoHTHjja yTKaanni hmkohhjtth 6yJiMaraH 

Ta>Kpw6ajiapHH ypraTyBHH MaB3yjiap: “PeaeptJiopji TaxcpnSacH’, 

“a> A ^eMHpHJiHni” sa 6oniKaJiap

4. TaKCHMOTJiapHH, (J)opMyjiJiajiapAarH 6oFjiaHHinJiapHH Tana6 3TyBBH 

MaB3yjiapHH, Kyn rpa(|)HKJiap hhshju opKaJiH lymyHTHpHJiajiHTaH MasayjiapHH. 

“OpaHK-Tepu TaacpnGacn”, “MoneKyjiajiapHHHr MaKCBejm TaKCHMOTH Ba 

6omKajiap.
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TamiaHraH MaB3yjiapra anexTpoH AapcJiHrn Ty3HJiAH.

3jieKTpOH jjapcjiMTH ynyH KynHAarn MasayjiapHH yajiaunupHnHuiH 

KHhhh Masayjiap cH^aiMAa TamiaG ojihhah:

1. Tomcoh moacjih.

2. Pe3ep(|)opA Ta3Kpn6acn.

3. Atomhhht impo moacjih.

4. Atomhhht njiaHCTap moacjih.

5. Eop nocryjiarjiapH ea na3apH«CH.

6. MoJiexyjiaHHHr xapaxa™. SjiacrHK Ba HoanacTHK ryKHamysjiap.

7. HoHjiaHHUi. Eop paawycH. XapaxaT mhkaoph momchth. 3jihitthk 

op6nranap Ba xapaxaT mhkaoph momchth. Atomab sjicktpohhhht MarHHT 

MOMCHTH, MaTHHT KBBHT COHH, CIIHH Ba SJICKTpOHHHHT XycyCHH MaTHHT 

MOMCHTH.

8. OpaHK sa Fepu raacpHSacn.

9. UlTapK s^^ckth.

10. 3eeMaH s^ckth.

11. 3eeMaHHHHr HopMan sa anoMaji s^^ckth.

12 .MerajiJiapHHHT ajiejcrpoHJiapAaH y3yjiH6 hhkhuih. OoToatlxpeKT 

XOJIHCaCH.

13 .“’ HypjiaHHiu.

14 .PeHTreHT HypjiaHHiu.

15 .KOMIITOH 34>4)eKTH.

16 .MerajuiapHHHr ajieKrpoHAan y3yjn<6 hhkhuih.

17 . a -CMHpHJIHIH.

18 .PoMaH 3(|)(|)eKTH (KOMSHHaUHOHTapxaJIHIIl).

19 .3aHJKHp peaKUHJUiap. TepMOJWpo peaxunjuiapH.

20.3.JieMeHTap sappanap.

d>H3HKaaaH jiaGoparopmi nnuiapH KyHHAani Massynapra oha BHpTyau 

jia6opaTOpH5i ctcha mawiHAa aManra ohihphjiah sa ynn xcopHH sthjihuih 

TaKJiH^) khjihhah:

1. Epoyn xapaxaTH.

2. Atomhhht Tomcoh moacjih.

3. Pe3Cp4)opA Ta»pH6acH.

4. Pe3ep(j)opAHHHr craTHCTHK 4>opMyjiacH.
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5. Atomhhhf jwpo Mo^eJiH.

6. Atomhhht imaHerap moacjih.

7. SjiacTHK Ba nosjiacTHK ryKHamyBJiap.

8. OpaHK Fepu Ta>KpH6acH.

9. UlrapK 3(f)(J)eKTw.

10.3eeMaHHHHr nopMaji atjupeKTH.

11.3appajiapHHHr TyjiKHH Ta6wa™.

12.3eeMaHHHHr awoMaji stjjfjjeKTW.

13.Bouopoji aTOMM HaaapnacH Ba Eop nocryjiaTJiapw.

14.1IlTepH sa Tepjiax Ta»pn6acH.

15.3wHiiiHeHH Ba ue Xaa3 TajKpn6acH.

16.3jieMeHTap aappanap.

1 7.OoTO3(|)4)eKT.

18 .K0MIIT0H S^CKTH.

19 .^pOHHHT TOMHH MOflCJIH.

20 .3jieKrpoH - no3WTpoH )Ky(|)TJiHKJiapwHHHr TyrnnnniH.

21 .TepMOJUpo peaKmuuiapH.

22 .3an)KwpJiH peaKuwajiap.

BaxojiaHKM, MaB3yjiap.ua ypranuiajniraH rpa<j)HKJiapHH, yuapuani 4)H3hk 

GoFJiawiniJiapHH, MoaeujiapHH, Ta>Kpw6ajiapHn ahhbmhk Ba xapaKaTJiH 

KOMnbioTep BocwTacHua, jia6opaTopHjr crenji maKiuma Kypcanini MyMKHH. 

TaacpuSa Ba xoAHcauapHH na^axaT xapaxaTim, 6auKH yuapHH obosjih khjih6 

XaM KypcaTHin hmkohhkth MaBxeyu. Mya/uni^ TOMOHRuan TyawiraH 38 ra 

aHHMaijHMjiH MynsTHMeunajin jjhck CD-ROMra eawjiraH, 20 Ta Masayra ohu 

oJieKTpoH uapcjiHTH xpaTunuH. Ey uapcjuncHH OHFuaihi unuianmHH 

TaLMHHjiaHUH. Ye^h Taiiixapu MaB3ynapHH mxiiih sa nyxTa jonanmipwin 

MaxcajiHua Bnpiyaji jia6opaTopna ctchuh xpaTHJiAH Ba ajieKTpoH uapcjiHrnuani 

20 Ta TaHJianraH M3B3ynapHH hchhji Ba nyxTa ysjiannupum Maxcajmua 

BHpTyaji jiaOopaTopiw ctchuh spaTHJiun, y y3 HaaOaTHua 4>H3Hxa Kypcnuarw 22 

Ta MaB3yjiapHH KaMpa6 ouran. Ey uapcuwc sa na6opaTopnx creHUJiapun 

SmartrexHOJiTHKjiap uaTopura khphthhihmh3 MyMKHH. BHpTyau ctchu 

maKUHua aMaura oniHpHJiraH HaMoinunjiH (|)H3hk Ta»pH6ajiapHH, MoueJinapHH, 

a^J^eKTJiapHH, 4>H3hk xouHcauapHH xapaxaTJiH Kypnni hmkohhuth MaBJKyu. 
TajiaOajiap ynyn TonmHpHKjiap OepnuraH 6yJiw6, yuapHHHr Tjrpn xcasoG 
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BepciwiapH xaM suinpBH KHpHTHnraH. BnpTyan naGoparopun ctchji Tapxn6nra 

MaB3ynapHWHr MyHaapn^acM, ana6neTJiap KHpanw. YHjiaH Tauixapw OyHJiaH 

MannynoTjiapHUHT cawapacwHH Texmnpwui yqyn anoxHjja tcct jiacrypH xaM 

KHpMTHJiraH. DjICKTpOH JjapCJIHFH 3Ca 33M0HaBHH axGopOT TeXHOJIOFHJUiapH 

XWCo6jianraH HTML Front Page 2002, Flash, 3 d max, Macromedia Flash 

jiacTypHH BOCHTajiap.ua aManra oinnpHJiaH. Flash nacrypHHHHT WMKOHHxrnapn 

TeKHCHHKjia 3>H3HK JKapaeHJiapHH aManra omnpnrn hmkohhjithhh 6epca, 3 d 

max TexHOJionuicH 3-ynnoBJiH (jiaaojia MoneKynanapHH mapcHMOH KypHHHin.ua 

xapaKarra xejmipHiii HMKOHHnrnapHHH 6epaun. 3 d max nacrypnn 

TatMHHOTHHHHT CKH ax6opOT KHpHTHO, ^H3aHH KHJIHUI HMKOHHXTHHH SepyBHH 

HMKOHHKTjiapn K)KopH, yHjja HiiiJiam ynyn cepsep KOMnbKyrepn 3apyp. 

Macromedia Flash nacrypuHHHr HMKOHHXTJiapH lOKopHnarH jjacrypra 

HHc6aTan cycrpoK Gyncana, yn.ua am>aHaBHH hihhh xojiaT.ua xaM Hmjiam 

MyMKHHJiHTH MacanaHb ocoHJianrrnpa^H.

EyHjjaH TamKapH 6y hkkh nacrypnn TaEMHHOTHH y3BHH OnprannKHa 

HmjiaTHin MyMKHH, 6y .aeraHH 3-yjiHOBjiH 4)a3ona o6i>eKTJiapHH (4jh3hk 

MHKpoo6i>eKTJiapHH) hh3h6 ojih6, xapaKaTHHH Flash nacrypnna aManra 

oniHpHin MaKcajjH^a oxnprn nacrypra HH3ManapHH ramnam MyMKHH. HTML 

jjacrypHH Bocnra epjjaMiwa yxys TexHOJionoicHHHHr ckh nejiarorHK 

BQCHTaHHHT MaTHH “Ternap” epnaMHjia KypcaTHin hmkohhath MaBJKyn, Maxeye 

epnaMHH cHMBOJinap Ba KOAnapnan, ^ynKUHnnapnaH (JjoHnanaHHnjiH Ba 6yHHHr 

ynyn KepamiH OnjiHMnapHH aManra oniHpHJinH. Ey jKapaen xaM y30K Ba 

MamaKKaTJiH MexHarHH y3 Hnnra ojiran. MaB3ynapHHHr MaTHJiapunn 

KOMnbKJTepna Tepmii yqyH Word jja umnani, comcoder, demoshild, 3 d max, 

HTML Front Page 2002, Macromedia Flash Ba Goinxa nacrypHH 

HHycTpyMeHran BocHTanap.ua HinnainHH OnnHin Ba ynapna Mex«ar KHnnin 

rana6 aninaHH. Ba 6h3 my Hapcara apniiininra xapaxar khjijxhx. 3neKTpoH 

napennx Ba BHpryan naGopaTopwi crenn npanrai ynyn K)KopHnarH nacrypHii 

HHCTpyMeHTan Bocnranap Oynmia OnjiHMnap Ba yjiapHH aManjta Kyjma6, 

KyHHXMa xoenn KHnnm Kepax 6ynajjH. Baxonamcn, OynnaH jKapaennapHH 

6HnanHraH $H3HKnap xcyna xaM. Arapna ynap 4>H3HxaHH OnjiHmca, jhnapH 

earaH nape ciieHapHiinapHHH TexHonorHnnanrnipHmHH Ba nacrypnainTHpHniHH, 

Konasepca KOMin»ioTepnamTHpHmHH OHJiMacjinxnapH MyMKHH. By 

jKapaeHnapHHHr 6ap*iacHHH MyannHif) aMajira omHpnnrra xapaKaT khjijih.
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Myajuin(|) 4>h3hk nacrypnoBnw, rexnonor CH^anwa winnann Ba narnwcana, 

nnpoBapn MaxcynoT apanumw. By MaxcyjiOT TapKHfinna na^aKaT sneKrpon 

AapcjiHK sa BwpTyajr nafioparopna creHnnapw, fiajixn ynna Pascal, Delfi sa Java 

nacrypnamrnpnm Tnnnapnna Ba fiepwirannap fiaaacn nurrnpoxnnarn 

Aacrypnap Ma>XMyacw aManra oniHpwjiraH.

Ma3Kyp wniHw aManra fiancapnmaa <|)H3WKa Kypcwra ohjj sneKrpon 

AapcjiHrn Ba BHpryan nafioparopmi ctchuhhh aManra oumpnnina, jtbhh ynaprni 

nparnnma hkkh nyn MaBncyn:

1. KOMnblOTepHMHT JiaCTypHH TaMHHOTHHH TaiUKUJI KHJiyBHH sa 

aHHMaiiHOH s^^eKTnapnn MynbTHMewa wMKonwHrnapHHH HHo6aira 

onmpHjiran  sneKTpon yxyB MarepwannHw aparwuinn hmkohhjit fiepyann 

comcoder, demoshild, 3d max, flash, html PRO Front Page 2002, Macromedia 

Flash sa 6omxa nacTypwn HnycTpyMenran Bocwranap Massey#. Xosnpna 

nparnnaerraH sjieKTpon BOCuranapHUHT aKcapmnn my Bocnranap ep#aMH#a 

npaTHjiajH. By Bocwranaphwht yMyMww KaMnwnwrw napcnwx sparaerraH 

yKwryBHH ynap fiwnan wninauiHw (ceManniKa, remap, oneparopnap b.x.3) 

homhhh Ba yjiapnn xynnamnw finnwmnn ranafi araon. By aca sneKrpon yxyB 

MarepwajiHHw npamm KOHTWHreHTWHM KaMainupanw.

xon.ua

2. CwcreMara Kwpwm cojwa SynraH jtacrypnapHu Hnuia6 mnonn. 

ByHHHT 3Ba3wra jjacrypnaiinnpwni, MaBJxyn ax6opoT TexHononuuiapw Ba 

jtacrypnapHH MOcnaiiiTHpwin 6wnwMMra ora 6yjiMaraH 4>h3HK Myraxaccwcnap 

ojieicrpoH yxyB Marepwan ryawni wMKOHnra ara Oynwmajjw. Macanan, 

HoaHbaHasHM HHTepaKTHB (yra 4>aon) napcHHW cuepaHWCHHw npainni MyMKHH.

lOKopHjia Kana arnO yiHJiraH Bocwranap aneicrpoH MarepHannapHH 

MpaTHinHH jiacrypHH HHCTpyMeHTan BocnracH xHcoOnanaAH. Bocwranap 

caMapacH iokoph, neKHH ynap finnan xap 6np 4>h3hk fiesocHTa HinnaH 

ojiMairnH. HyHKH MaBJxyn comcoder, demoshild, 3 d max, flash, html, Front 

Page 2002, Macromedia Flash, CourseLab, SunRavBookOffice B.x.a.nacrypHH 

HHycrpyMeHTan BocnranapHH ypraHHiii ranafi KHnHHann. By MOHorpatjjKsna 

6h3 MacanaHH hkkh iiyn finnan xan Knnmnra xapaxar KnnraHHMn3HH fiaen 

KHnnwc. OneKTpon MaTepnannapnn sparnwR sa y opxann yxyB xcapaennapHnn 

KOMnbiOTepHHHr Maxfiyn nynnapw opxann aManra omnpnnK-

flparnnran Maxcynornapnn fiapna onnw yxyB lopmapn ranafianapn ywyn 

4)H3HKa napcnapnna Maxeye xypc cn^amna yKHTHJiHinH Maxcanra Myso^HK sa 
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ynnan Tauixapn, axajjeMHK jihuch Ba KOJuioKJiapaa xaM 6miHMJiapHn uyxyppox 

6epHm MaKcajjHjja KyjuiaHHjiHinH MyMKHH. TOxopnaa 6h3 airrraH $HKpra Kypa, 

aKa^eMHK jihuch Ba KOJUie)KJiapHH 6nTHpran yxyBHHJiap raxunp TaKaaocn 

6hji3h yKHiiiJiapHHH jjaBOM arrnpMan, unman SoniJiacajiap. YnapHHHT uyne Ba 

MHKpoayue, MHKpoo6T>eKTHHHr AHHaMHKacH sa xapaxaTH xaKHuarn, KOJiaBepca, 

TaGuaTjiarH xojjHcanap xaKHnaru TacaBBypjiapHH MyxaMMaji 6yjiHinu yuyH 

yuapHH <j)H3HKa 4>aHH Gyunua GHJiHMJiapHua y3bhhjihkhh aMaura ouinpnm 

MaKcajjH.ua toKOpHjja a^KpanuiraH MaB3yjiap 6yuHua 6a3anH 6hjihm 6epHm 

3XTHC>kh y3-y3HjjaH HaMoen 6yjuiH. lOKOpmia ajKpaTHJiraH yKHTHJiuiun khhhh 

MaB3yjiapHH ym6y TatJiHM 6ocKHHH.ua KupHTHjica, yKyBHHJiapHHHr ayne Ba 

MHKpojjyHe, MHKpoo6i>eKTHHHr jjHHaMHKacH sa xapaKar xaKHjjarH, KOJiaBepca, 

Ta6HaTjjarH xojjHcajiap xaKUUarH TacaBBypjiapu MyxaMMau 6yjiajjH.

AxajjeMHK jihuch Ba Kojuioicnap yuyn non STHjiran uapcjiumiapua 

6epHJiraH GiuiHMJiap, jia6opaTopnx HiiuiapH Ba 4)H3HKajjaH npaKTHKyM 6h3 

TaBCHH KHJiraH nejjarormc jjacTypHH bochtb opKaJiH 6ohhthjtjjh Ba ynn 11 

hhjuihk MaicraG (J)H3HKa Kypcura njTKaanjiHuiH TaBCHH aTHJiajjH [4-6]. Ey 

MaB3yjiapHH Ma3Mynra khphthjihihh 3ca Ma3Mynra 3aM0uaBHH cHjjoiiiHinHH 

Tana6 arajjH. y3JiauiTHpHjinniH khhhh MaB3yjiapHH axa/jeMUK jihuch sa 

KOJUiejKjiapjja 6a3ajiH 6uJiHMJiap KaTopnua Ba ax6opOT TexHOJionuuiap maKJiHjia 

6epHJiHiiiH, Ma3MyHHH cH^aTJiH y3JianrrHpHJiHiiiH aMajira omupajiH. X&MMa 

yqyn ojihh MyaMMO 6yjiran BaKT MyaMMocn, eunjiHniHra “KynpHK” GynajjH 

jjecaK, My6ojiara 6yjiMaiujH. d>H3HKa KypcHHHHT (jjyiuiaMeHTaji MaB3yjiapHHHT 

yTHJiHniHHH caMapajiH aMajira oinHpnjiajui, jftqiTyBHH TOMOHHjjau yKHTHJiHinu 

khhhh MaB3yjiapHHHr, Tajia6a Ba yKyBHHJiap TOMOHHjjaH y3JianiTHpHJTHinH x.aM 

khhhh SyuraHH yuyn. Ykhthjihuih ocoHJiamysH, yaJianiTHpHin ocoHJiamyBH 

3Ba3Hra aMajira oniHpHjiajjH. Ey MassyjiapHH KajjeMHK jihuch Ba KOJUie)KJiapAa 

6a3auH 6uJiHMJiap KaTopnjja 6epHJiHiiiH TaBCHH aiHJiajjH. Ey aca YadeKHCTOH 

pecnySuHKacHHHHT y3JiyKCH3 TauiHM jjacTypmia KypcarujiraH y3BHHJiHKHH 

TatMHHJiam yuyn hmkoh KparuS 6epajjH. Hbhh TaKiinMHHHr 11 hhjuihk thkuhm 

6ockhhhhh xaMjja ojujhhth TapKH6 6ocKHHHjjaH KOJiraH aajjeMHK jihuch Ba 

KOJinexcjiapjjarH TauiHM 6ockhhhhh, Macajiau, 6aKaJiaBpnaT Ba 

MarHcrpaTypajjarH “KsaHT (JjHSHKacH”, “OraTHCTHK 4>H3HKa” 6yjiHMJiapHHH 

ypraHHni yuyn nyxTa ycTKypMa Ba (JjyHjjaMeHT 6yua oJiajjH. YsGckhctoh 

Pecny6jiHKacHjja TauiHM xcapaeHH y3JiyKCH3 jjHjjaicrHK cnHpan KypHHHinHra 
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3ra 6yjiH6, $)H3HKa TauiHMHAa xaM Maicra6Aa yKWTHJiraH MaB3yJiap axa^eMMK 

Jnmeii aa KOJiJieaaiapAa, 6wpncH,aa HyKypjianiTwpHjni6, HKKHHHCH.ua 6a3ajiH 

6HJiMwjiap cHcjiarnAa Gepwiran Ba yjrap^a yKHTHJiaAHraH Ma3Myn ea CnjniMjiap 

TapKH6n 11 HHAJIHK M3KTa6 SoCKKHHTa yTKaaHJIHHIH, yJiapHHHT TapKHGMHH Ba 

MaB3yjiap Ma3MynHHH miiJiaG hhkhiu mynn KypcaiviHKH, , aiipwM MaB3yjiap 

KairrapMjiwn™ MyMKHH. By KaHTapHJiHni cnnpajicHMOH 6yJinniHra KapaMan, 

MaB3yjiap yKHTHJiHmH Synuna GocKHHiiapra xypa TypjiHHa: MaicraG, axa^eMUK 

Jnnieif Ba kojijichc, 6aKajiaBpnaT Ba MarHCTparypa [103,105,107]. JIckhh 

MaB3yjiapHH yKHTHin jiapa^cacH xap xhji. MypaKKa6jmK aapajKajni Ba 

ycTKypMacH 6njiaH (JmpKnw. X,aP $HP 6ocKHHAa yKHTHJiHiiiH khhhh MaB3yjiap 

XaM ynpanjiH Ba yjiapHH yKHTHni xapaeHHAa xaM (papK 6op, ajiGaira. 

TaLJIHMHHHT CIIHpaJICHMOH KypHHHUIH 6yHMHa yRyBqHJiaP /JaCTJiaSkH 

6HHHMJiapHH 6apqacH aKajieMHK jihlich Ba KOJinoKJiapra KHpHimiapH 3apyp. By 

Ghjihm Gockhhhhh OHTHpran yxyBHMJiap inymiaH 6wiHMJiapra, xcyMJiajjaH 

4>H3HKa (])aHHj[aH xaM 3ra 6yjiHinjiapH KepaKKH, OwiHMuap yjiapHH 3aMOHaBHii 

HcaMHarjia Hiiiaiiira Tafiep KHJiHinra epaaM SepcHH. Illy Maxcajwa 6h3 ojifb 

cypMOKHn OyjiraH Foxaa, axajieMHK jihiich Ba KomrexJiapHHHr OocKHHima 

yKyBqnnapra acocHii (JjyH^aMeHTan TyinyHHajiap Ba Masayjiap, JKyMJiauaH, 

TaLpn$ Ba (JjopMynanapHH kcht epHTminmHHH Tascna Kmiajm. AMajurii 

yajiannupniiira xaM anoxia axaMHur 6epHJiaHH. Kchkhth OocKWHjiap^a aca 6y 

Tyinynnajiap sa MaB3yjiap MypaKKaOjiHK .napaacacn OwiaH, MareMaTHK 

annaparjiaH (jjonjiaJiaHHJiraH xoiua, jKyMJiauan jonjK^epeHUHaJi Ba HHerpan 

xncoGjiapn epaaMHjia KHwnHJiamrHpHJiraH KypHumnaa Sepwiann. Acochh 

OepnjrraH TymywqajiapHHHr Ma3My«H qyKypjiannMpHO OepmiajjH. Ohshk 

Ma3MyHHH acra — acra HyxypnaniTHpHiii opxaJin Tajia6anapra CHHrAHpHnira 

Xapaxar KjuiajH. Y3yjiyKCH3 TauiHMHH aMajira omnpHin ynyn axaneMWK jihuch 

Ba kojuicjk 6ocKHHWia yKyBHHJiapHHHT (j)H3HOJiorHK sa Ghojiofhk 

WMKOHHxrjiapHH wHoSaiTa ojiraH xojma 4>H3HKa TaKJiHMHHHHr 4>yHJiaMeHTan 

TymyHHajiapH sa MasayjiapH GepHjiajpa. Y aca y3 HasOaTHjia kchhhth 

OocKHHJiapHH ysjianmipHimia (OaKajiaspnaT, MarncrpaTypa, acnHpamypa, 

AOKTopanrypa) ya XHccacuHH xymajiH. AxajieMHK jihiich Ba KOJUiexcnapHH 

6nTHpraH 5^KyBHHJiap 6aKaJiaBpHaTra, kchhh MarHcnpaiypara, acnnpaHrypa sa 

AOKTopaHTypara KHpHnuiapH MyMHH 3AW. YKjnnjiapuHH a^bom arrHpMaraHJiap 

3ca (|)H3HKa (JiaHH OyHHHa TyjiHK 6HJiHMJiap MajKMyacnra ara OyimnuiapH ynyn
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6h3 KJKopmia cypran fomhh aMajira onmpmiinMii3 Kepax. Thkhmm xcapaeHH 

chjijiuk aMajira oniHpHJiMaiijiH, ysnra xoc “raUHp-GyjiypjiHKnapH” Masacy#. 

yKHTyBHHHW KKMHan^nraH BaKT MacajiacH, MypaxKa6 Kejrrnpn6 

HMKapwnuiapHn, (JjopMyjiaiiapHH Tana6 aryBHH TaKCHMOTJiapHH kcjithph6 

HHKapwni, jTOrryBHMflaH Karra MxopaT sa 6hjihm rana6 ara^H. V3H ynrypyumra 

KWMHajiraH xcapaeHJiapHH axSopoT TexHOJiornsnpn epaaMMfla Kypcaium 

HMKOHiuiTJiapn xpanuum. TauiHMHHHT “FajiHp-6yjiHp”jiHKnapHHH xaM 

TysaTMjmnni yKHTyBHHra 6ofjirk- YjiapHH KaHHajiHK tckmc aManra omwpwjica, 

niyHHajiMK jjaBJiaT craimapTHra apnuiHm MyMKHH. Illy ca6a6jin, 6njuiMJiapHM 

SepHmHHHT acocirii yaarw anajeMUK jihuch Ba Kojuiexoiap GocKHHHra ryrpH 

Kejiajrw. Ta-bJiuMHHHT ym6y 6ockhhh yqyn pecny6jiHKaMH3Aa jxapcjiHKjiapHH 

MpaTHJinuiHra ajioxwia axaMHHT 6epnjiHniH xaM 6e»cn3AaH aMac. HyHKH afinaH 

my epjxa acocwii {jjyHjiaMeHTan MaB3yjiap epmujiami Ba <j)H3HKaaaH TacaBByp 

maKJinaHTHpHJmniH jjaBOM ara^n. Kbun MaKTa6Aa ypraHMJiraH (|)H3HK 

TyniyHnajiap sa xo^wcajiapHH, (^opMynajrap Ba TaxcpHGajiapHM, 3hjih 

yxyBHWJiapHM nyxTapOK yajiamTHpmujiapwra 3pwuiMjia^n. UlyHjian kmjih6, 

aKajeMMK imuen Ba KOJUiexaiapAarH TatJiMM SocKHHKuarH MaTepnaimap, yKy» 

MaTepnaji Ba M33Myn 11 mkjijihk TatJiHM 6ocKHHwra yrKraHjiHrn ynyH xaM 

y3JiyKCH3 TatJiMMHUHT ysaTH xHco6jiaHw6, 6y 6ocKinra ojijjuhfh 6ocKHHJiap 

crmpaJiCHMOH xypHHWinjia erw6 Keiiajm, kchhhth 6ocKWHJiapfla aca yHAan 

cimpancHMOH TapKana 6oniJiaKHM. XaP 6wp cnnpancwMOH «tm3hk 6np-6npM 

6nuaH 6ofjihk. KeioiHrH 6ocKHHJiap.ua 6epHJiajiHraH 6njiHMJiap MaKTa6 KypcH 

MarepHajuiapHra Tajma^H. MawiyMKH, 6ojia TyryjiHmHjjaH 6onuia6 Myxnr, 

OHjia 6HJian 6HprajiwKna 06-beKTJiapnH ypraHHnm, Ta6HarHH 6hjihihm, kchhh 

aca 6onuiaHFHH TawiHM MyaccacajiapH^a, ynjian cyHr MaKra6jxa, aKaneMHK 

jimieii Ba KOJUiejKJiapjia, 6aKanaBpHaT Ba MarHCTpaTypa Ba jjoKTopaHrypa 

HyHajmmjiapHjxa TatJiHM ojihiii HMKommiHra arajiHin KypHHn6 Typn6.m< 

[70,103,105]. JIckhh xo3HprH 6o3op hkthcoahcth ^aspHAa axajieMHK jnnjeii Ba 

KOJuiexaiapHH 6HTHpran yKyBHHJiapHHHr 6apnacH xaM 6aKajiaBpHaTypara Knpa 

ojiMannHJiap. EHpHHHnnaH, 6y Mojman xcHxar 6hji3H Gofjihk 6yjica, 

HKKHHHHJiaH, 0M3JJ Ba XOXHHira XSM 6OFJIHK H3pCa. V KyBHHJiapHHHT 6y 

X0JI3TJJ3 yKHnuiapHHH 6hthph6, HUUi3nuiapH ryrpH xejiaflH. Ba 6y oxnpni 

jiajiHJi anna xaKHKarra hkhh. Illy ca6a6jiH, yKHTHuiHMHT ysBHiinHK 

TaMOHHJiHHH aMajira onmpHm MaKcajjnjja 6h3 raBcux KHJiraH MasayjiapHH 
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axajieMHK jihuch Ba kojijiok Maiepnajinra Knpnnmninn Ba nyxTa YKHthjihiuh 

Tana6 aTHJiaan [7,103,105]. Ey aasp Taxaaocn 6yjiw6 hhkah.

4.5.§. Y3BEKHCTOH TAKJIHMWJIA (DH3HK MAB3YJIAPHH 
AXBOPOT TEXHOJIOrWRJIAP BA ITEJXArorUK BOCMTAJIAP 

KOMIIJIEKCHAA YKHTHIII.
“Kajpuap Tanepjiam mhjijihh .aacTypH” GejmuiaHraH Baan^aJiapHw 

6ajxapHni#a YaSexHCTOH TauiHM TH3HMHAa “y3yjiyxcH3 TauiHM”HH aMajira 

omupnin opxajni, eiyx MyraxaccHCJiapHH eTHiim<pn6 OepmuHH y3 HHHra 

xaMpaO ojiraH [70]. \ap 6np Myraxaccnc xhm OyjiHniHAaH xan>HH Haaap 

■HyneBHH OwjiHMjiapra, jxyMJiaAan, “aTOM TyaHjinnin” xaxnaarH Ta^pnxcwn 

TymyHna Ba Ta^axxypra ara Oyjiwniw aapyp. Xap 6np (JjaHHH j^hhhht yxHTHin 

hjimhh acocH-KOHuermnacH (J)H3Hxa 4>3hhhh Sowxa 4>aHjiap 6hji3H qaM6ap<iac 

6oFJiMKJiHKAa yKHTHjnnuH opxajm oyHeBHH 6hjihmji3phh inaKJDiaHTHpnninra, 

6y aca yjiapHH KenaHcaKna xap Sup coxana 4>aojimiT KypcaTwnuiapura wmkoh 

xpaTajiH [178-184].

AxajieMHK jiHueii Ba KOJiJiex<Jiap,na Taxcwji ojiran TajiaOajiap $aKaT 

hjimhw HyHajiHinrwHa 3Mac, OajiKH yxnuiHHH 6hthph6, TypjiH xcaBxajiapjja 

HnuianuiapH MyMKHH, xenr (jjaojnurr ojihS OopmnjiapH cnp awac. Ey xaiama 

ofh3 onap 3KaHMH3, jiappoB MaBxcyji yxyB AacrypHMH3ra naaap cojiawna, xaMMa 

ynyn MyaMMO OyjiraH “saKT” ojihh xaxaM jiacryp Oynma yKHTHJiajinraH 

MarepHajiHH y eiui 6y Tapa.ua xHcxapTnpunira MaxcOyp xnjiajm. Ey 

KHCXapTHpHID TaXCHMOTJiapHH y3JiyKCH3 KCJITHpH6 HHXapMaH, OaJIKH 

Myjioxaaajrapra TaxHHS, OHjiHMJiapra acocjiawiG, rrnposap^ Haiuxca 

(|)opMyjiajiapHH e3H6 xyiiHin opxajni, TaxcpHOa sa a^^exTJiapHH, 4>yHjiaMeHTaji 

MaB3yjiapjiarn rpa^HxnapHH 6at»aaH oraaxH exH nnaxaTJiap opxaJiH 

TymyHTHpHniHH aMajira omupninra lyrpn xeJianH. JIckhh Oytmaii emioinyB 

K)3axH 6njiHMJiapHH niaxjuiaHHiiiHra acoc Gyuann xojioc. Owanxa 4>aHHHHHT 

moxH SyjiMHiu TaxcpMSa “ojihh xcaHo6”jiapHra Oynjian MynocaOaT, nyxyp 

4>h3hx SmiHMJiap niaxjuiaHHniH xa6n xcapaeHHH aMajira onmpHnijiaH MaxpyM 

XHJiajjH. Kanaan xhjihE saxT sa caMapajin yajiauiTHpHinra 3pHiiiHin MyMKHH, 

AeraH chboji xaMMaMH3HH yiuiaHTHpH6 xywi.

3ht aBBajio KOHuenunx xaKHHarH cy3 Topnrap axaHMH3, anr Ghphhhh, 

KOHIiemjHJI CyaHHHHT MatHOCHHH 6hJIh6 OJIHIHHMH3 XepaK. KOHIiemiHfl 
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yKMTHiiiHHHr, TatMUHOTHHHr xouam, xapanuiap MatHoenra ara [178-184], Em 
Kypw6 hmkmokhh 6ynraH $H3Hxa yxHTwrn xoHiieniimicn aca Gojiajiapaa 

GoFqauaH, emjiHrnjiaH kohhot, Mojmauap xaxKHarn nacrjiaSxn TyuiyHHanapHw 

MaxraS, axajjeMHK jiMuefi Ba xorniexuiapnaH, kchhh 6axanaBpwaT Ba 

MarHCTparypa 6ocxHHnapHjia, acnnpaHrypa Ba AOKTopamypa 6ocxHHJiapnraqa 

maKjijiaHTwpnm fohchhm y3 nnwra onaun. EyHHHT ynyn aBBaii xoawprn KyH^a 

4)H3HKa yKjmuiwniHHH Taxjniu xmjihih Ba MaBxcyu xonarHH aHHiqiaui jio3Hm.

Eh3 K)KopHAa Kyrapn6 qwxKan MyaMMonw emnn ynyn, anr aBBajio 

AapcJDiKJiapfla acocnfi ^yiuaMeHTHaji lyinyHMajiap sa Masayjiap epununniiH 

JIO3RM. /{acTJiaGKH Maxra6 )xapaeHnna ynap TatpH^nap, xwcxa ax6opoT 

jiaBxauapw, xoMnbKJTep cjiaiVuiapH opxajin aMajira oiimpnjica, xeinmi 

aKaueMMK JiHiieii Ba xojuiejKJiapjia Mypaxxa6pox Ba namui MaaMyn xawjja 

(JjopMyjianapra acocjianraH, xejnnpw6 Hwxapnmjiap, Taxcpn6anap 6wjiaH 

Gokhtmjihiuh 3apyp. SaKajiaBpnar 6ocK.HHnjja aca MaracrpaTypana 

yxwnuiajiwraH Masayjiap ynyH acocwii (frynjiaMeHT Syjia^wraH MaB3ynapHH 

MypaKKaG MaTeMarwK annapaTanaH, jxn^epeHiiMajuiaurnipmii, 

HHTerpajiJiainTHpRni ajieweHTJiapKnaH, KOJiasepca, 3Xthmojuihk 

TymyHHajiapH^aH (JjoiijiajiaHWjiraH xojua awaura oinwpnui jio3hm (MacauaH, 

“Pe3ep(|)opTHHHr craTHcruK (JjQpMynacH”, “MojiexynajiapHUHr TeamiKJiap 

6yiima MaxcBejui TaKcwMOTii” MaB3ynapH b.x.3). OjmnHni Masaynap KeiiHHrH 

6ockwh 4)W3mca xypcHHM yKHTHm ynyn epjjaM 6epwmM, Masaynap ocoHflan 

MypaxxaGra npuHUHnu acocaaa, KeTMa-KerjiHK Ba h3hhjuimk, hjimhmjimk 

TaMoiiHJLnapnra xapa6 a^xpanuiraH 6yjnmiH jto3wm. Xap 6wp Gocxhh 4)M3wxacw 

ojiakhth GocxwHra HHcGaTaH axGopoTJiapHWHT 6ohjiwh Ba Mypaxxa6jinx 

jjapajxacH 6hji3h $apx xwJiajjH. Oji^khth 6ocxnnjiap^a MaBaynap xaM xewnHrn 

6ocxHHJiap^a yxwrnjiMniw y^pan/jw. TaTJiMMHUHr cmipajicwMOH yx^rnjinniH 

aca xeHHHTH GocxinuiapAa assail yxnTHJiraH MasayjiapHH Mypaxxa6jiainrnpH6 

yxHTHJiwinH Ba qyxyppox 4>w3hx Matno Sep with in wra atTHSop xunajiH. Maxra6 

<])H3HKa KypcH^arn MaBaynap axaseMMx jihuch sa xojinexcjiap (Jmanxa xypcima 

xaHTapHJininura ai>ni6op 6epcax, ojujhth 6epwjiraH Masayjiap ycTxypwa 

xypHHHnmAa SepHJirannHn sa axajjeMnx jmuew Ba xojinexc 4>w3HxacH 6y 

ycrxypMa 4>yimaMeHT cojinmra ryBox SynaMna. AxaneMHK mmefi Ba 

KOJUiexaiapAa TauiHM coxacHfla xojiaT TatJiHMmiHr anr roxopw Ba flonaap6 

xcapaeHH axaHJinrw™ xaMMa Smia^M. Hymen axajjeMnx inmen Ba xojuiexuiapHM 

184



guTHpyBHHJiap xap coxajiap.ua (jjaojnurr KypcaTmnnapH mymkhh. Ey aca 6oinxa 

(jjaHiiap KaTOpH (JwanKaHw xaM nyxyp arajuianuiapHHH na3ap.ua lynwH. 

MacanaH, 6HTHpyB4WJiap ajieKTpocTaHinw xypwjnraiwjia nunnuiap cw^anma 

mujiauuiapH eioi HHtjjopMaunoH TexHOJionuuiap, xcyMJianaH, Internet 6miaH 

6eB0Cwra win ojih6 6opnuiJiapw Myxappap. EyHWHT ynyn 4)W3WKa Kypcwnw sa 

yHWHr 6yjiHMJiapnHM xaM, xcyMnanan, “MoneKyjisp (|)H3HKa”, “Atom Ba xjipo 

tj)H3WKacH” SyjiHMJiapHHH xaM nyxTa srajuiamnapH JI03HM. MaicraGHHHr 11 

cwHtjjwjia exw axa^eMwc jiwuefi sa KoiuiejKjiapjia 6y GyjiHMJiap yxwrHJiwniH 

HHoSaira ojiwHraH. Ow3HKa yxjmnnHHHT aHbanaBHii ycjiyGneTH MaKTa6.ua 

4)H3KKaHH co/wapoK Tap3jia yxHTHnniH nHo6aira onca, axajieMWK jiwiiefi sa 

KOJUiejKJiapAa yKHTwni MypaKKa6 (JjopMyjiajiapHHHT Tawnni, Taxpn6ajiapHHHT 

Kynjiurn Ba cepMaaMyHJimu 6miaH 4>apx KHJianJi. EaKanaspnaT 6ocxnHHna sc 

4>W3HKaHH yKWTWin CT3TWCTHK ^OpMyjiaJiapHH, TaKCWMOTJiapHR Ke/rmpH 

nHKapunuiap^a MypaiocaG MareMaTHK annapaT sjieMeHTJiapima 

4)OHjjajiaHninHH ys HHwra KaMpaS onraH. MarncrpaTypa »apaeHMjia sea ynjian 

XaM ojiMiipoK Mynioxaflajiain yn^an xaM K)K0pM jjapaxann MaTeMainK 

XncobnaninapjjaH 4)oiUajiaHwni Tyrpn Kenajm. Arapjia 6yrmaii XHCo6uani 

□JieMeHTJiapw unrrnpoK STMaca, HanoKaBnii (|)opMyjia, tbkchmot, (JjyHKinw 

TymyHapjiH 6yjiMaiuin. JIckhh bhkt Te»am MaKcajnwa ain>aHaBHH yKjrniuma 

6ai>3w 6aTa4)cmi KejirnpnG HWKapHiujiapjxaH B03 Renninra TyrpH Kejiajm. Ey aca 

TaKnnM,na “yayimni” xa6w aacxepT KWHMaTJiapwi xochji Knjnnnra ojih6 Kejiajm. 

Illy )KapaeHHH anajxn yanyKCH3 KeiniiiH ynyn MypaKKa6 TaKCKMOTJiapim, 

KenTHpH6 HMKHnuiapHW, $)opMyjiajiap;ian< 6ornaHwninapHH ipa^HKJiw w^ojxa 

KHJiHiHHM^.rpa^nK opxajiM 6oFJiaHwniHH. KOMnbioTep Aacrypjiapw opxajm 

KypcaTinn a<j)3aji. Ey JKapaen TaKJiHMHHHr KOMin>K)TepnamTwpninra MyxToxc 

MaTepwanHHM axpaniS ojimnnnwra ca6a6 6yjiajiw. AacpainG onnwaH 

MaTepnajimi HacJjaxaT KOMnbK>TepjianrrnpHiu xaM Maxcajira MyBo^wxjmp. Ey 

3ca Ha^axaT jjacTypnap/ia KypcnuiraH jjapaacara, 6ajixw jiaanaT craHjjapTnra 

apnnnnnra epjiaM 6yjia onajiw. OwawKa yKwrunma jjapcnapHH mhtk 

HoaHKaHaBHii “pHsoxuiawaH Matpyaa”, “axnnii xyxcyM”, “khhhk rypyxnap 

ycJiyOn”, “Karra rypyxnap ycjiy6n”, “KOMnMOTepjia yra $aoji” ycjiyCjiapaa 

yKHnumm xaM Maxca^ra Myso^Hx. Ey iryHanunwa Maxeye 4>H3HKa yKHTuni 

Kypcn TaniKHJi KHJiwHnniH jioshm. Ey xypcnn Ha^axar axa^eMHK nnuefi sa 

Kojuiejicjiapna, 6bjikm GaKajiaBpHarxa xaM yxirnuiMni Maxcajira Myno^wK.
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MaB3ynapHH, <J)H3hx MarepHajiHH aAexrpon Aapcjinx Ba AaGoparopmi 

HmnapnHH BHpryaA AaGopaTopna ctcha niaxuHAa yxHTHAHiuH Myxappap. 

AKbanaBHw 4)H3Hxa yKHTHAHuiHHw 3ca Pascal nuiHAa TyannraH exn Delfi 

GepiuiraHJiap Gaaacn^a ryiHAraH aacrypnap MaxcMyacHAa yXHTHni xaM yarana 

a^exr GepaAH. AirbanaBWH ^H3Hxa yXHTHiiiHH axGopOT TexHOJiornajiapn Ba 

BHpryaA AaGoparpoHX ctcha uiaxiiH^a xaMAa HoaHbanaBHH ycjiyGjiap: yra 

(Jjaon ycjiyGjiap Myxwnma yxHTHiiiHHHr roxoAxopoHa ycnyGnapH xaM K)KopnAa 

KyftHJiraH AaBjiar AacrypHHH aManra oniwpwinra xncca xymuw.

“YMyMHH (|)H3Hxa” xypcHHHHr “Atom Ba xnpo 4)H3HKacw”, “Mojiexyjixp 

4)H3wxa” 6yjiwMJiapH oha “MOAAaHHHr Tyawjiwinw”, “MonexynaHWHr TapxHGn”, 

“aappaHHHT Taprn6cw3 xaorHX xapaxarn” TyuiyHHajiapw xaM xarra axaMwmra 

3ra. Eh3 TaHJiaG oJiraH xyiiHAarH MassynapKH yKHTHJinuin kwmmh Masayjiap 

cw^ainAa “YMyMMM 4)H3wxa” xypcnHnnr MaBaynapu HHWAan TannaG oaawk:

1. Tomcoh moacjih.

2. PeaepijjopA TaxcpwGacH.

3. Atomhmhf XApo moacjih.

4. Atomhhht luianeTap moacjih.

5. Eop nocryjjaTJiapH Ba HaaapHHCH.

6. MoAexyjiaHHHT xapaxara. DAacrnx Ba ho3A3cthx TyxHaniyBJiap.

7. HoHJiaHHin. Sop paAHycH. XapaxaT mhxaoph momchth. Dahir-hx 

opGnTaJiap Ba xapaxar mhkaoph momchth. Atoma3 anexrpoHHHHr MarHHT 

MOMCHTH, MarHHT XBaHT COHH, CIIHH Ba 3AeKTpOHHHHT XycyCHH MarHHT

MOMCHTH.

8. Opanx Ba Tepix ra>xpH6acH.

9. LUrapx a^cxTH.

10. 3eeMaH a^exTH.

11. 3eeMaHHHHr nopMaji Ba aHOMaii alexin.

12. 3jieMeHrap aappajiap.

13. 3appajiapHHHr ryjiXHH raGnaTH. Jie Epoibn, rynxHHH.

14 .KsaHT MexaHHxacHra xnpHin (9pxHH aappaHHHT rynxHH ^ynxiiwicH. 

Dxthmojuihxhhht 3HHJIHTH. OnepaTOpAap. IIIpeAHHrep reHTAaMacH. 

CraixHonap xoAarAa IIIpeAHHrep reHTAaMacH. IToreHiinaA TycHXAarn sappa. 

TyneAb alexin).
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15 .Kyn auekrpoHJiH aioMJiap. (KypiniiHHHr thxmhhhh ycjiy6w. 

3neKTpoHJiapHWHr yannw ryrnujw Gynuna ojmuHnan (j)HKp K)pnrnni (hojuth 

HKHHJiamyB). 3jieKTpoH KoSwKJiapw. FlayjiH IlpHHUHnH. KoGnKJiapHHHF 

TyjumpHJiMuiH. SneKrpoHJiapHHHT TatcHpw. MniKOp ajieMeHTnapHHHr 

cneKTpnapw. ATOMiiap pamrycnapn. PenrreH Hypnawnn, yHwnr cnexTpjiapw.

16 . 3appajrapHWHr cohwjtmuih (Mojwa GwiaH 3appanapRWHr Taicwpn 

xaiovia yMyMWM TacaBBypjiap. TyJiKWHJiH caMapaim xynjianaHr kccm. TynKinuin 

KyHUajianr kcchm sa Kynjiap TaLCHpuHKHr pajmycn. Tymaffl xjfanajiaHr 

KecMHHHHr k>thjihiii KecHMw. Pe3ep(|)opjj (fxjpMyjiacH. PeaqxjjopA 

4)opMyjiacwHw Kejm<pn6 HWKapwni. Pe3ep$)opji TaacpnGanapH.).

17 .Mo;majiaH sjiexipoMarHHT TyjiKWHHH ymniw (MojuaHWHT 

3JieiapOMarHHT HypJiaHHIHHWHr KrnUIHIIIH. $OTO3$$eKT. SpKHH 

□JieKTpOHJiapHMHT CpyFJIWKHWHT COHHJIHIUH. 9jieKTpOH-nO3HTpOH JKy^TJIHKHHHT 

TyFHJimiiH. tOTHnniHHHr TyjiHK KO33(t)imHeHTHHH ?-KBaHTJiap sHepnuciuaH 

aa Mojua xoccajiapwjiaH 6ofjiwkjihth. MeraiuiapHWHr sjieKrpoHJiapjiaH yayiinG 

HHKHinw).

18-HoHJiaiuyBHH HypjiaHHiiuiapHH ypraHum ycjiy6jiapH. Awi^a 

eMMpHJIMUI.

19 .Pa#noaKTHB ewnpnjiran (Cmraoini KOHynnapH. PajjHoaKTHB 

eMHpwjiwniHWHr acocww KouyHH. KerMa - kct pajinoaKTHB yrwinnap. a - 

eMwpwjium, - eMHpHJiwui.).

20 .Xnpo peaKmmnapH. (ajipo peaKUMJuiapHHunr iypjiapn. Paawo 

peaKmwJiapmia SHepnixHH caKnaHHnm. TapKn6HH Rupo. HenTpOHJiapmiHr 

xoccajiapu. HuponapHUHT GyjiKHwnm. 3aH?KHpJiH pearaiH*. TepMOjmpo 

peaiouMJiapH. PajjHoamiB H3OTonjiapHHHr xyiuiaHUJinniH.) aatoxup 

peaKiwJiap. TepMOiuipo peaKumuiapH.

Ey MaB3yjiapHH nyxTapoK yanaumipMui Maxcajuna yKHTHJininH khmhh 

MaB3yiiapra .uacTJiaS xyintnaTH MaB3yjiapHH khphthiu Ba ynapHH yKurnni 

MyxHM Tymynna Kac6 srajiw:

1. SpoyH xapaKain.

2. MojieKyjianapHHHr Te3JiWKJiapn 6ynnHa.

3. MojieKyjianapHHHr TeanHKJiap KOMnoneHTJiapH 6yHHHa thkchmoth.

Ajibarra, “MoJiekyjurp 4>H3HKa” 6yjinMra ohji MaB3yjiapHHHr 

KOMnbKxrepAa HaMOHMinjiH sa TexHO-nonmnaniiupmiraH BapHamn “Atom sa 
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$mpo 4)H3HKacH” GyjiHMHjiarH “sjiacTHK sa nosjiacTHK lyxHamyBJiap”, “OpaHK 

repu TascpnSacH” MaB3yjiapHHH Huajia HCHHjipox y3JiainTHpnmra y3 xHccacHHH 

KyuiajjH.

KXopnaarw 20 ra MaB3yjiapHHHT axaMHSTH xaM mynjiaKH, 6y Maxeye 

Kypc “YMyMMH 4>W3HKa” KypcnHHHT 4)yHAaMeHTan MaB3ynapHHHT MasayjiapHH 

y3 HHwra xaMpaO ojiran. Ma3Kyp Masayjiap ynyn caMapajin yKHTHin 

Matpyaajiapn (pHBoxoiaHTaH Matpyaajiap) sa sjieicrpoH AapcjiHTH xaMjia 

loxopnuarH MaB3ynapHH MycTaxKaMJioBHH BwpTyaji ctchji niaKJiHjia 

JiaOopaTopmi HniuapH TaniKHJi KjuiHHraH.TaxcpnGa Ba acjupeicrjiap HaMOHHUUiH 

KypcaTHJiajiH. TaHJianran MaB3yjiap khhhhjihk MeaonnapH acocH/ja ranjiaO 

ojiUHran. Yjiapra Ha^axaT sneicrpoH aapcjiHK, 6ajiKH BwpTyan jiaSopaTopmi 

ctchjjh xaM spaTmmH. OH3HKa Ma3Myn rpacjjMKJin, HaMOMMnmM, xap4>Jin Ba 

sjiexrpoH axGopoT opKaim eTKa3n6 Gepmiwinn aMajira oniwpnjmn. SjieKTpoHjiH 

4)H3hk axOopoTHM inaKJuiaHTnpuiLi^a xaM MaTepnajinn HiuJiaO hhkhhi jio3hm. 

Macanan, MaccacH a -aappaHWHr MaccacnjiaH 6np nena MaporaSa Karra 

OyjiraH Ze hhht xapo MannoHnjia MapKaann (sappara) ajieKTpocTaTWK nrapyBHH

fr = -Ze>2—1
xyq ratCHp KHjiaaw. v r ' 6y epjja r xupo Ba a-3appa opacn,narn 

Maeoka, e-3JieKTpoHHKHT +2e a-3appaHWHr 3aps.au. Z-raprH6 HOMepn, a- 

2Ze2 fn ( -i i -2 A—. yr +r <P )
3appaHHHT r KWHeTHK 3Hepni5ICH 2 T3 TCHT, yJiapHMHT

hkfhuzihch sea MycSaT sa ysrapMac 6yjiraHJiMnrw ca6a6jin TpaeKropws 

ranepSojiaaaH w6opar 6yjiajin, THiiepSojiaHWHr (^oxycHjia sea xupo OyjiajH. 

Xapo MaiijiOHMjia coHHjiran 3appajiapHnnr cohwhh Ghjihiii, aTOM xhpochhwht 

ry3HJiinn ryrpnen^a ryJiHK ryniymara sra 6yJinm yqyn Kyiinjiarn 6np jkhhcjih 

6yjiMaraH wkkhhhh TapTuGiiM OT^^epenunaji TeHTJiaMann eHHni jio3Hm:

, 2Ze2 d2u 2Ze2 . . 1
u + u =------7- eKu —z- + u =-----7- oy epda u = —.

rmc~ dt me r £y TeHTJiaMaHHHT yMyMMH

eHHMH HKKH CHMMflaH - 6ttp XCHHCJIW SyjIMaraH TeHTJiaMaHHHT XycyCHH 

enHMHUaH sa 6np jkhhcjih TeHTJiaMaHHHT yMyMHii enHMJiap wHFHH.aHCH.naH 

H6opar GyJiraH npysenna ywHjiaH 6npHKTHpHJiraH MaccacH m SyjiraH jkhcm 

MyBO3anaT B33hsth arpo^naa re6paHMa xapaKaTJianajjH achjihk. MysosanaT 

Ba3HXTHjiarH Hyxra canox cHcreMacHHHHT OonuiaHHiiiH, xapaxanniHr xhco6 

6oniH, jxeMaK xapaxar hhc6hh xapaxar XapKaTnaHaeiraH uiapna BaKT yrnniH 
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finnan fiyji yrajjH xoopflHHaruapH (x,y,z) yarapajiH. ,/JeMax, 6y tcsjihxhh 

{x' = —,mat,Fy = may,F. = ma.
aHHiqiainra ojih6 xejiajm dt ' ratcup XHnajm, 6y

TeHrjiaMajiap exn re3JiaHnni (6wp HyHajiHin.ua) npyxcHHa MaTepwajiHWHr 

(mojusch) xycycuxTHra 6ofjihx 6yJiraH - kx, - ky, - kz xyq ratcHpuua Bjoxynra 

xejiajiH, mx”x-kx 6np HynaJinui ynyH xyn raBcnpuua HinxauaHHm 6yjiMaraHHa 

xapaxar yaox Baxr jjaBOM srajin (MyBoaanaT BaamiT arpo4jH.ua uaspnii pannma 

TaxpopjiaHajm. ^ewax yHHHT chhmh x(t) uaBpHH 4>yHxmiauaH nGopar ryjia^n 

(k=asin^t exn x=acos<yt). F=kx xyn xoopannaTa x (t) ajiacTHXJiHX HerapacH.ua 

HH3HKUH GoFJiaHTaH GyJiaUH.

PacM 1.

Ey epua -xyrG yxn 6miaH pajmyc sexrop opacHuarn Gypnax.

1-pacMAan xypHHHS Typn6uwKM,

AB A,B.
— =------ = tga,
*2 X1 Gy epua ^-aifHan

my Mouua ynyn yarapMacjuirHHM xypcarajH, niy Ty^aium xapaxaT rapMomix

6yjiajm; anGarra mojwhh HyKraHHHT TymiK anepraxcH

kx2 mx'2 x2 x'2 2E 2 2E , 2
-----+------- = E cku— + -— = 1, — = a ,— = b

2 2 2E 2k k m
m ra tcht 6yJin6, yHHHT

TpaexropHxcH 3JuiHncAaH nSopaT axaHJiHTHHH xypnm ynna khhhh 3Mac.

xa+rpc' + a)0 2x = —F(t)
Xapaxar TeHrnaMacH m ra tcht oyjiHO, oy TeHrjiaMaHHHr

chhmh MOJiexyna TeSpaHaerraH MyxHTHH xycycHXTJiapHra F(t) hhht 

xypHHHinHra Sofjihk 6ynn6, Gnira xonjian 6omxa 6apna xoiuiapua xapaxar 

anepHojiHX 6yjiajm. Baxr qexcH3ra KHnuiraH capn x(t) hhht BaKT nexcH3HTa

HHTHJiraHAarH jihmhth 0 ra HHTHJiajiH, Hyxra MyBO3anaT Ba3mrn<ra y3ynyxcw3

KKHHJiamauH. Oaxar 6nrra xori.ua 6yJiraH^a re6paHMa xapaxar Byxcyura 

- = <,5. = 2^,7
xeuajiH, 6y ep.ua mm- enHniKOKJiHx xo33(pHUHeHTH. XapaxaTHH 

xpHcrau Hmma xapacax, MyB03aHar Basnxm arpo^Kua reGpaHaerraH 3appaHH 

E = ^L+^l = kT

TyjiHK SHeprnxcH 2 2 ra tcht 6yjiajm- By xoji xap onp apxHHJinx

jiapa»acHra ryrpn xejiraH snepnui 1/2 kt .nan H6opar 6yJiauji jieMaxjHp. Jlexmi 

a$cycxH 6y Myjioxaaa xaira HacroTajiap.ua raxcpH6a Hancxacnra 3H£. Ey xoji 

1900 hhji IlnaHK TOMOHHuaH MexaHJixaHHHr xamij) arHjnminra ca6a6 Gymm.
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i=-^-

IIjiaHK Haaapmicwra xypa ociihjimtophwht KBaHT aHeprmicw e b ra TeHr, 

hv«kt jia Knaccmc MexaHmcajiarn Tenr TaKCHMJiaHwni HanoKajiapw 6>uiaH moc

—kT.
Tyma^w. X,ap 6wp spkhhjihk .aapaxcacnra ryrpH Kenran sneprnx 2 yMyMww 

xoima sea hv»kt ocuwjijditophh a6cojnoT xopa xcwcMJiapHH HypjiaHunnira 

Cretan SojibUMan Ba Bhh KOHyHJiapw moc Kejraan.

Y3JiyKCH3 TaKJiHMHHHr 6aKaiiaBpnaT GocKWHMAa 6y MaB3yHH ynnmjarH 

KeTMa-KeTJiMK Ba MaHinKHH 6oFJiaHniii ILiaHK ^oHMnncHHn aHHKjianira hmkoh

6epajjn. Arap P=x’ m=mv, x=q xa6n yMyMJianiraH KoopAHHara TymyHHacHflaH 

4)oii4ajiaffli6, cwcreMa ynyn 6np aaap HHKjjaHU lyjiWK Pdq “Tabcnp”HM 

aHWKJiacax, y KyiiH^arnra tcht GyuajiH. Tabcup sjicmchth Pdq ra TeHr. Eyryn 

ijtkji AaBOMM^anw “TyjiMK Takeup” sjuiwrchhht loswjiaH wdopar 6yjiraH, 

“OasaBHH HHTerpaji” KOHTyp nHTerpajira tcht 6yjiajjn: 

K = \Pdq = nab, a = = - J^,b = jl^E

’ k a>\ m 6yjiraHH ynyH

1 [2E f—= 2En E L 
— —-j2mE =------ = — = h

m cd v ra TeHr gyjjajjH. AjiSarra ywyMufi ypra TatjniMHMHr

Socxirnma axa^eMHK Jiniieft sa Kojuiexoiapaa yindy MaB3yHH 

Te6paHMa xapaxaT KMHeMarwKacwra jiohp xap 6wp Tyinymajiap 6aKanaBpwaT 

GocKWHHJia pHBOJKJiaHTHpmu ynyH acoc (“nofi^eBop”) saw, 11 hmjijihk ratJiHM 

TapKH6nra KHpraH 6y MaB3ynap daKanaBpwaT TabJiHM Ma3MyHHHM 6epwnma 

acoc 6yjia ojiajm.

Acochm (^yimaMenTaji TyniyinajiapHH Ba 6epmiajnraH Ma3MyHHHHr 

4)yHAaMeHnmn xparnm jioshm 3KaH. 3nr aBBajio ywyMnii Ba acocwii 

TymyHHanapHn xaM^a yjiap 3aMHHima 4)yHaaMeHTaji MaB3yjiapHH asKpaiuG 

ojihid xepaK. Massyjiap opacHAan yKHTHjinniH^a MypaKKaSjiwK ce3HJiajiwraH, 

yKHTHJijnnn khhuh MaB3yjiapHH ajEpamS ojlhih xaM aHHaniHa MyxjiM Macajiara 

KHpajiH. lOKopnna 6h3 axcpaTnd OJinm xaM aHHarana MyxwM Macajiara KHpajH. 

lOxopHAa 6w3 axcpainG ojiraH Massynap xaM myjiap xcyMJiacHAaHjiwp. 3nr 

acocHii MyaMMO TaHJianraH MaB3yjiap 6ymiHa 4)H3hk Ta^aKKypHH 

niaKjuiaHTupHnira spwniraHjinrHAa^np.

KyiniAara MyaMMOHH chumh TyrpHJiHTWHH wcGornani MaKcajm^a 

ysdcKHcroima 4)H3HKa yKHTHJiMniMra 6np na3ap TaniJiaiumK Ba tbxjihji 
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KHJianjiWK. X°3nprH Kynua TawiHM xcapaeHHua aKaaeMwx JiHijeii Ba 

KOJUieacjiapAani yKHTwmra 31»th6op 6epwjiHiiiH xew KHMra cup 3Mac, aji6aiTa. 

Y36eKHCTOH Pecny6jiwKacn.ua cj)H3HKa yKHTHm coxacnra xaM 6yHHnr y3 

TatcwpH 6op. 3aM0HaBwii »wxo3Jiap, KOMntiOTepjiap, (|)W3nK KypHJiMa sa 

ac6o6jiap, BnneonpoeKpnoH annapaT, niyiiap 6wjiaw 6wprajiHKjia xhtw won 

STHJiraH pawrjiH pacMjiapra 6oh KypHirwajiap (|)W3WKa^aH Macajiauap ewHmra, 

JiaSopaToptm wnuiapn yrKaaninra, 4)H3HKa KypcwnuHr Ma3MyHHHn eww6 

6opwnira 2 - khcmjiw xyjuiaHMa, 73 Ta jia6opaTopwx hhiwhw y3 wwwra ojiraw 

4)W3WKaaaH npaKTHKyM Ba .uapcjiHKJiap Pecny6jiHKa^a cajioxjWTjm Ba wjimjiw 

4)W3WKaJiap TOMOHHJjaH HWKapHJIWIIIH 6e>KH3AaH 3M3C.

OH3HK3 yKHTWniHHHr aCOCKH MaRCa^H MO/ma Ty3HJIWIIJW, 3T0M 

TyswjiHinw xaKHjja, Ta6waT,uarn xojjncajiap Tyrpncwua thjikwh 6epwiiiHH, ryrpw 

hjimwh Ta>KpH6a Ba KysaTHiJiJiapra acocjiawraw hcGotjih 4)H3Wk TacaBBypww 

maKJuiaHTHpHiiiHH y3 wwnra xawpa6 ojiraH.

ABBajirw yKHTHm JKapaeHHHHwr jxacTJia6KH 6ocKwwH.ua 0w3wk 

KaTrajTHKJiap “MOAuaHHwr Ty3HJiwuiH xaKH.ua 6ouiJiaHFHH MatjiyMOTjiap”, 

“xapaxar Ba xywjiap”, “Ba3HCH3JiHK”, “xyq Ba ywHHT 6wpjnDoiapH”, “Moaua 

MaccacH Ba shwuhph” yjiapHwwr 6HpjnncjiapH, “cyiOKnnK Ba ra3JiapHHnr 

6ocwmh”, “IlacKajiB TaacpH6acw”, “ryrani WAHiiuiap”, “aTMOc^epa 6ochmh” 

Ka6n MaB3yjiap Ba 4)H3WK TyinyHwajiap yKHTWjiajw. “ApxwMeji Kyww”, 

“KeMajjapwwHr cy3Hinw”, “Xaao.ua cy3wm”, “wm Ba KyBBaT”, “awepnui” Ka6n 

TymyHwajiap, Kowynjiap, (JjopMyjiauap, 4)H3HK KarrajiKKJiap sa yuapHHwr yjiwain 

6wpjiwKjiapH KenTHpHJiajiH.

7 cwH^a “hcchkjiwk xojwcajiapH”, “hccwkjiwk xapaKarw”, “hwkh 

3Heprwx”, “KOHBCKLina”, “Hypuawwin”, “hcchkjthk MWKUopw” 6wpjiHKJiapw, 

“eKHJirw aneprHKHH caKnam Kowynw” xa6w MaB3yjiap ypraTwiajm. UlywH 

TaLKwjuiam jioshmkh, “HypajiaHMin”, “sHeprwx” sa 6oniKa Tymywwa 6epyB<in 

MaB3yuap lOKopw cmwjmapjia 11 chh(J) Maxra6 uacrypw^a exw axa^eMHK mmew 

aa Kojuiexnapua 6aTa4)CHJipoK Ba xna^a ncwHiipoK yKHTHJiajiH. Ey 6epnjiraH 

6onuiaHFww MauiyMOTjiap KeHHnrn chhjJ) 4>w3HKacwHH yKwrwmua y3 xnccacwHH 

Kyniajm. “MojiuaHHHr arperaT xoJiaTJiapwHWHr yarapunin”, “xojioahjibhhk”, 

“KaiiHani”, “6yFJiaHHin” Ba “KOHueHcaiiwx” b.x.3. Masayjiap 4>h3hk 

xo^wcajiapHH KxniwpoK rymywHiiira Ba komhji hhcohhhht xoanprn XXI acp 

4)H3Hxacw xaKHuam TyjiHK TacaBBypra sra 6yJiHnira epuaM 6epajjH. Ojieicrp
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6o6Kua aTOM Tyawjiwiiin”, “aapxUHWHT hkkh Typw”, “aueicrp mbhuoh”, 

“3JieKTpoH “Peaep^opu TajKpwGacw”, “aTOMHUHr xupo Mouejiw”, 

“aTOMJiapHHHr TysmiwuH” Ka6w MaB3yjiapHM 11 CHH(|j,ua ysJianirnpnm ynyn 

epjjaM Gepajm. Ey acocHH (JjynuaMeHT GyunG, acra - acra yHH GohhtwG 

GepHJiajm Ba SBomoiinoH Tap3.ua aTOM xaKw.ua TacaBByp inaKUJiaHTHpHinra 

xapaxaT KWJiHHajin. Tok Kyww, Kynjianwin, KapnnuiMK, Om Konynw, ajiexrp Ba 

tokhhht hhih Ba KyBBaTw TymyHHajiapH Ba Masayuapu xaM (|)H3HKa 

yKWTMJiwniKUa lOKOpw cHH^napua xaM ywpanuH. Ht»hm GepwiraH GonuiaHFHH 

GwjniMJiap KeHTaHTwpwG Gopujiajin. SueKrpoMaTHwr xojmcajiap, ojiexrp 

tokhhhht renepaTopw Ba 6ouiKa MaB3yjiap 11 cwn^ua “ajieKTpoMarHWT 

TynKHHjiap”, ‘^reGpaHwnijrap” MaB3yjiapwHw RxniwpoK TyiiiyHnuira epjxaM 

6epajm.

\03Mprn Kynua 1 kwcmw 46 Matpyaaaan wGopaT aKaueMux jiwiiew Ba 

KOJiJiexaiap ywyn won snuiraH Matpyaauap Gynwwa yxys KymiaHMa, (|)H3hk 

npaKTHKyM btom Tyanjinmn 6o6whw y3 wwnra Kawpa6 ojiran 6yjiw6, 6w3 TaBCWJi 

STaeTran aTOM xaKWflani .uacruaGKH TymyHHajiapHW y3 wnwra KaMpa6 onraH. 

yjiapHM KnpwTHJica, c|)n3WK TacaBBypHH axinw maKiuiaHnmwra xwcca KyniwiraH 

6yjiap sun. KypwHwG TypnGuwKn, MaicraG, kojlhok, aKaueMMK jnnjew sa 

KOJDie)KUa yKHTMJiraH MaB3yjiapHH TaBjmMHHHr xap 6np GocKWHHjja yiarnuniG, 

6oinnn6 KenuiaUM. TauiwMHWHT xap Gwp 6ocKWWM.ua y101™-1™111 

MypaKKaGjiMTM Gnjiaw 4>apK KMJiajjn. EaKanaBpnaT GocKwwnjia xaM “aTOM 

Ty3HJiwinn”, ynHHT TacaBBypnapw xaKKUarw axGopOT “3eMMan s^^ckth”, 

“UlTapK 3(J)4)eKTn” b.x.3. MaB3yuapAarn MypaKKaG KeirrMpnG wMKapnniJTap 

Gwjiaw, .un^epeHunajuiaui Ba wHTerpaJuiain Ka6n MaTCManiK 3KapaeHJiap.ua 

(JjoiiflajiaHnG aMajira oninpHJiajjw (Macajian, “MOJieKyjiajiapHHHT Teauwioiapw 

Gynwwa t3kcmmoth MaBaycn”). Kojtjicjk GwTnpyBwnjiapn KeimH yKWMacjrwKJiapn 

MyMKHH GyjiraHM Ka6n, 11 inuumK MaKTaGHH GmnpraHJiap xaM eHHHwajmK 

Hmra KwpwniJiapn MyMKHH, niy ca6a6jjaH Gwa ascpaTnC ojiran MaTepnajr 

HHtJjopManwoH TexHOJioTHHJiap MyxwTH.ua, KOMHbiOTep uacrypjiapH ep^aMHua 

yKWTHjiwniH 4)H3WKa MaaMyHWHH GoiiHTHJiHiiiwra y3 XwecaewHH KymaAW. 

MaicraG - yayjiyKcna TawiHMHHHT, cnwpancHMOH TauiHMHHHT yaarw Gynrann 

ywyH xaM 6h3 ojira cypran foxhh aMajira oiiiHpnnira xapaKar kwjiuhk.

PacM 1 (K)Kopw,Ha KypwHr). YanyKCHa TawinM cnHpajrw. 3juihiic 

maKiiHjiarw xcapaeH axajieMWK jinijen Ba KOJUiejKuap/xarH TaKJinM JKapaeHwra 
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moc KenajiH. Yea an hhkybhh cmrpancHMOH HH3Hiqiap TaiAinMHH SaxajiaBpHaT, 

MarncTpaTypajia asbom 3Tninnra ckh xaeTAa TauiHMHH hui 3KapaeHH.ua 

TaKOMMjuiauiTKpHLU cnHpajuiapHAwp. 3nr Karra sjiunnc-MaKraB TaKHHM 

HcapaeHH. d>H3HKa yKHTmiiHiiHr xcapaeHH niy coxara ryrpw KenaAH.

Kopa Karra 3JiJiHnc-MaKTa6,narH rawinM xcapaeHH.

Keinnmi crrwpajicHMOH HH3HKJiap SaKanaBp sa MaracTpaTypa 

6ocKHHjiapHra ohaawp. KefiHHTHAapH 3ca kchuhth t3kjihm BocKHHJiapHra 

Mancy6.

UlyHuaii khjih6, raHJianraH MaB3yjiapHH axBopor TexHonormuiapn 

MyxHTHfla, aueKTpoH aapcjiHK Ba BHpTyaji naBoparopHX ctcha mamiHAa 

YKhthjihuih xaMAa anbaHaBHH (|)H3WKaHH yKHTHiiiHH HoaHtHaHaBHH ycuySuap 

SmiaH HJKOAKopoHa y3BHii SorjiaHHHiH ax6opoTJiap rexHOAonwuiapH sa 

KOMnbioTep AacrypjiapH MaxcMyacn opKajiH 4>h3hk MajiaHHirrHH, Konasepca 

<|)H3Hk racaBBypHH Ba ra^aKKypHH niaiauiaHHinnra xncca KyniajiH [164-178].

4 EOE BYHUHA XYJIOCA.
By 6o6,aa acocaH yKHTHjmniH khmhh MaB3yjiapHMHr $H3HKa TatJinMH 

craHflapTAani ypHHra 6axo 6epnjiaAW. YjiapHH MaicraS, aKajjeMHK Jimjefi sa 

KOJuiejK, GaKajiaspnaTypa Ba Marncrparypa 6ocKHHJiapAarH yKurran 

cneuHtJjHKacn sa rapKHSHnw Kanra KypnS hhkh6, yjiapHHHr rapKH6ra 

KHpHTHJHiniHHH T3BCHX 3THJI3JIH, 6np 60CKHHAaTH Tai>JIHM TapKMGw 

HKKHHHHCHra yTKa3HAHUIH Ba M33MyHH HIIUiaG HHKWJimHH Ba 60HHTHJnmiH 

JI03HM [164-178]. 0)H3HKaHH pHBO»cnaHTHpwiii, 4>aHTa KH3HKTHpHin yxysHH Ba 

rana6ajiap opacnua 6wjiHMJiapHH )KaJi6 onnn MaxcaAHUa 4)H3WKa rasJiHMM 

KOHuemnwcH jipsthjiah b3 yHA3 6ojiaji3pra KOMnbKyrepJiH yiiHHnap, apramrsp, 

pojijiH yifHHAsp ni3KJTHAa KJKopH Typyx 6ofh3 eniHAaHOK c[)H3HK rymyHHanapHM 

KHpHTHIII T3KAH(|) 3THJITaH. “MoneKyABHHHT Xap3K3TH”, “33pp3 T3peKTOpHUCH”, 

“Epoyn xapaKBTH” kb6h KOMnbioTep AacrypJispw opKann Bonanap rapnidcm 

xapaxar KKnaerraH MOJieKynanap™ 6np - 6npwra ypujnnnu, Taprn6cn3 

xapaxar KHJinninapHHH Kypuninapn MyMKWH. EyHAafi TpenaxcepnapKH yin<H 

inamniAa ynapAa aappanap, MOAeicynanap xaKKHa TacaBBypuapHW ByxyAra 

KenrwpaAH. Ey 3ca emnapim (Jjanra KH3HKTHpnnira epAaM BepaAH. Kn3HKapJiM 

<^H3HKara acocuaHraH yifWHJiapHH raniKHJi KmiHHinnH hjkoBhh caMapa BepaAW.
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5 .EOE. TA7KPHEAJIAPHM YTKA3HUI HA3APHMCH, METQHH BA 
TA7KPHEA HATM^CAJIAPMHMHr TAXJIMJIH.

5.1. §. IIEAArorHK TA7KPHEAJIAPHM YTKA3Hin HA3APMHCH 

BA METOflHKACH.
JlejiarornK TaxcpnSa CH^arnaa HaMaHraH, OaproHa flasjiaT 

yHHBepcirreTJiapima $H3HKa Ba MaTCManiKa (JjaKynbTeiM Tajia6ajiapnra 

am>aHaBHH sa KOMnbKyrep BOCHTacn epaaMH^a aiipHM (JjyHflaMeHraji (acocnii) 

MaB3yjiapra Aonp jjapc ynumn.

AffbaHaBHH ycjiySjia /jape ymnnG, HasopaT flacrypn opKaim ranaGanap 

Ghjihmh recr cHcJjanma TeKniHpmmu.

Ta-bJiHM jKapaeHMjia KOMnbioTep nejjarornK MaacMyacHHH nejiarorHK 

Ta?KpH6aaaH yTKa3WjiraH.ua, 200 Tana6aHH raxpHSa sa naaopar rypyxjiapra 

aacpanuiajiH. Bhshhht Ta>Kpn6ajia yjiapaaH 110 racw naaopar 90 racn ra»cpn6a 

rypyKH Gyium [126-132]. ^apcHn aH-banaBnii ycnyOjia sa KOMnbioTep 

HH(])opMauHOH TexHOJioniHJiapH Ba neaaroniK komujickc epaaMKua yKnrnjiH6, 

X' (xH-KBaupar) MeaoHH ep^awnaa x,wco6jiaHaAH. Ey MeaoHHnHr KyjiJiaHnjnnini 

Kynn^arnHa. X2 mcsohh HKKnra MajKMya^ara oObeKTJiapHMHr TaxcHMOTJiapHHH 

raKKOcJiani ywyH KynJiaHHjiajtH. KypiuiaeTraH cHCTeManap^an HKKnra yaapo 

6oejihk 6yjiMaraH TanjioB 6wpop xoccaHMHr xojiam SyniFia xocca HOMJiapw 

niKajiacH acocmia o6beKTJiapHHHT TaKCKMJiaHwmn Kypwiann.

EepHjiraHJiap nl sa n2 xa^KMJiH TanjioBjiap GepHJiraH fleiuiHK. Macanan, 

ypraHHJiaeTraH xoccaHHHr xonarn xap 6np oObeKiTia HKKnra Meaonjiap Gnnan 

aHHKJiaHraH SyjicuH (Macanan, ryrpw OaxcapujuiH, Horyrpn 6axcapwiWH). 

ypraHHJiraH xoccaHHHr xojiarnHH yjnain HainxcajiapH^aH HKKHTa ranjioB 

o6i>eKTJiapH ynyn rypr KaraioiH Ta6nHiia TyanJiraH 2x2.
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1-JKa^Baji

Me30H 1 Meson 2

O21+O22=n2,nl+n2=N

TaHJioB 1 Tajiafiajiap cohh 01l+012=nl 01 H-012=nl

TawioB 2 0 21 0 22

KpHTepHium fiaxcapHAHnni ynyn Kyiimiani Tajiafijiap 6a»apnjinmn 

3apyp:

1) Hkkh TaHnoB xaM racoAH^HH;

2) TaHJioBJiap CoFJiaHMaraH, xap fiwp TanjioB wuiapw 6wp-6wpnra 

Sofjihk 3Mac;

3) YnHaniJiap niKaJiacw hkkhtb mc30hjih HOMJiapHHHT 3ht cojua 

nixanacH 6yjinmn MyMKHH.

BawaH TaxcpHfiajiapAa Mesomiap KynpOK fiynHni (Cra fiynHinn) 

XonaTjiapn xaM yqpafi rypaAH. By xojma xcajiBajma ofiteKrnap xoccajiapmiM C 

Me3OHjiapAani fiepHAraHJiapra acocjianuG, TyjmwpHJiaaw.

Xn-KBaApaTHWHF hkkh TOMomiaMa KpwTepuficH xaw MaBJKyA.

T = \ln\-nl'y{n>'Qii n iQ l)2 (1)
tr q 2i

Xw-KBaApaT KpHrepHiicHHH KyHHAara 4)opMyna Gyinria XHcoSnaHaAH (1) 

4)opMyjiaaa nl sa n2-TaHJioBJiap xaxMJiapH AewnnaAw.

2) T craTHCTHK TaxcHMOTHHHT (C-l) apKHHJiHK aapaxcacH 6wAaH (V-C-l) 

anpoKCHMamw kjijiwiii MyMKHH. a-Ka6yji KnnwHraH axaMWjrr rapKHGn SyncwH. 

y xojma Ta)xpw6a CepHJirawiapH acocwia T hhht KUHMaTM xl-xpHTHK KHifMar 

finnan TaKKOcnaHajm. ArapAa I>xl-TeHrcH3JiMK fiaxcapnnca, Hom> nmoreaa 

TapxwfiwAa HerjiaHTHpwnaAw aa ajibTepnaTWB nmoTeaa xafiyn KHjnffiaAH. By 

AeraHM ofiteKTJiapHH C Me3OHJiap fiynma TaxcHMJiaHHinn lypnuna. ArapAa 

T<x1-tchtch3J!hk fiaxcapwnca, 6y HKKura finpnamMaAara ypraHHJiaeiraH 

XoccaHHHr xojiam xypAHHa Aefi araniHMMara acoc wyx.
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5.2. §. TA7KPHEA yTKA3HIII 7KAPAEHH BA HATMTKAJLAPHHUHr 

TAXJIMJm.
Tajia6ajiapHHHr aftpMM (jiyHAaweHraji Masaynap 6yimqa 6hjihhi caBmicH 

am>aHaBMH ycjiySaa Ba KOMntioTep BOCHTacmja yKHTiuni6, aHHKJiaHraH sah 

[164-178]. 3nnMiniKna sea wn^opMauwoH MyxHTAa Ba an-banasuM 

ycjiy6jiapHHHT GwprajiKKAarn ycnyOwAa yiqMTAWK. 5Ii»hm aHtaHaBww 

ycJiySjiapHH BnpTyaji ctcha, sjieKTpOH flapcjiurn BocHTaJiapu epAaMWAa 

HH(])opMauHOH Myx.MT.ua yKjmuiAH. JIoKan Ba rjio6aji TapMOKnap^aH 

4)oiviaJiaHMJmH. JjHcraHT yKHrwnman 4)on4ajiaHHJwn [78,80], EnJiHMJiapHM 

aHMKJiam “nacT”, “ypTa”, “loxopw” MeaonjiapH Gywnna awajira oninpHJiAM. 

Tajia6ajiapHMHr Ghjiwhi caBMHCW naaopaT (tcct) aacrypH op^anM aMajira 

OniHpHJZUH.

1-McaflBaji

Am>aHaBHM ycny6,narH (aiipHM Massyjiap 6ynnna) ynuiraH Aapc.ua 

Tajia6jiapHWHr Ohjimih jiapajKacH.

1 jKaflBaji

TypyxJiap Tana6ajiap

COHB

Tajia6ajiapHn aHtaHaBnii yKHTHin 

ycjiyOnapHAa yximuiHinn khhwh 

MaB3ynapHW 6nJinm jjapajKacH 

IlacT ypTa iokoph

Ta»cpn6a 100 56 24 20

HaaopaT 100 52 25 23
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XwcoGjianuiap Kyi<Hjiarwna ojih6 6opHJiaj.«:

T = »)2= 0,5
« Q J+Q 2i

1 TKajjBaji

TypyxJiap TajiaSanap

COHH

TajiaGajiapnn KOMULiOTep BOCHTacnjxa 

ax6opoT TexHOJionwjiapn MyxMTHfla 

yKWTnjunnn KjiftwH MaB3yjiapHW 6wjinm 

AapajKacH 

riacr ypTa toxopw

TaxcpnGa 100 12 30 58

HaaopaT 100 38 24 38
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a axaMHJiT TapKn6nra moc acajBajmarn KHHMaT 6mraH TaxKocjiacaK, 

(Tpa6apb KpaciMHCKax K.A., IIpHMeHeHne MaTeMannecKOH

cTarncTHKH b nejjarornqecKnx nccjiejioBaHHBx., M., IleaarornKa., 1977 r., 135 

crp.) SHpnHHH ycjiyG^a TKy3<TKpnT, TKy3=0,5, Tkp=5,991. 5,991 >0,5. 

Hkkhhhh ycjiySaa yrKaamiraH TaoKpwOajja sea TKy3=18,3 6ynn6, 6y KHMMar 

Tkp KjriiMaTjiaH 3,5 6apo6ap K)Kopw. TaacpnGa HaTiDKajiapmiaH mynn xyjioca 

Khjimui MyMKHHKH, KOMntiOTep nejiarornK MaxcMya Bocmacima yKMTHJiraH 

jjapcHHHT caMapacM 4>H3HKa Tat>jniMHHH aHtaHaBirii paBumna ojih6 

6opnjiMinwflaH anna lOKopn [179].

KoMm»K)Tep nejiaroruK MaiKMyaHH aapc sKapaeroma KyiuiaHiiJiraHjxa 

caMapa^opjiHK K>K.opn 6yjiraHjmrH yqyn Ty3HJiraH ypraiyBHU AaciypjiapHH 

flapc 3KapaeHM.ua KyruianiHM Ba uiynra yxniaui Masayjiapra Aonp AacTypjiapnn 

Ty3HniHM TaBCMM KMJiaMM3. OM3HK3 yKHTHIUJia 3MpMM M3B3yJI3pHH yKHTHJIT3H4a 

KHHWHHMJIHKJISp pyfi 6ep3flH. “ATOM T3C3BBypJI3pH 3B0JIK)UMXCn” M3B3yCH 

Pe3ep4)op/i Ta>Kpn6acMHM pesji m3ponr,n3 yrKaanm MyMKMH 6yJiM3r3HJinrn 

yqyn ynunmiH KHMHHHMJinK apsTajin. HyHKn, TaxcpHOa yqyn oGbckthb Man6a 

Ba pajinoaKTHB Moana KepaK. EynjiaH TauiKapw, yKWTyBHnjxaH ^ntjxJjepeHUHaji 
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TeHrjiaMajiapHn eHnniHH, xapaxaT MHKjiopn momchthhh, anepnomH caKnannm 

KOHynwHH, $a3OBHH GypnaKHH, 3x.thmoji TyuiyHHaJiapHHH Ghjihuihhh TajiaG 

KWiajiw. OpaHK-Fepu TaacpnGacnaa xaM chmoG napn KepaK, ManGajiap Gnjian 

Gofjihk KaTojx KepaKjmp. 3eewaH, IITrapK s^cjjeKTJiapHHH aca ywyMaH 

aH'banaBHH naGopaTopwa niapoHTH^a KyaaTMinHWHr hmkohhjith nyK. Illy 

ca6a6jiH, afipwM (JjyH^aMCHTaji MaB3yjiapHH KHHo4)Wjn>Muap opKaJiH Kypcannii 

MyMKMH. JIeKHH GynjiaH KHHO(j)Mjn>MJiap 6h3 cana6 yrran MaB3yuapHHHr 

GapqacBHM K,aMpa6 oJiMaran. YjiapHn xapn^ khjihhihhht y3H xaM KHMMarra 

TyniajiH. IHyHHHr ynyn, Gynaan MaB3yjiapHH sa yjiapjiarn 4>H3HK xapaeHJiapnn 

KOMnbioTep BOCHTacn^a jkohjih MyjibTwnjiHKaiw \aM#a Jiaaep ^HCKJiap opxajin 

epflaMHjia yKWTWin Ba KypcaTHin MyMKMHJinrw yqyH xaM, ypraTyBHH 

jjacTypnapHHHr Ba MH^opMauHOH TexHOJionuiJiapHH MOCJiauimpnG yKnrnni 

TexHOJiornjuiapHHw HpanuiHmH Ba KyjuiaHUjiMniM 3apyp. TanaGanap 

MyubTnimnKaTHB paBMiiua KOMin>K)TepjiarH 3appaHHHT EpoyH x.apaKaniHn, 

aTOMHHHT ToMCOH MOAeJIHHH, Pe3ep$)OpjI TaJKpn6aCKHM Ba yHUHT aTOM 

MOAejiwHW MMMWTaitnxcnHn Kypwiu opKaun TacaBByp Knjiwnia.nw. Byn^a 

TaxpuGanapHH, xojjHcaJiapHH Moment opKami ypraTHin GmiaHniHa qeKJiaioiG 

KOJiMaii, 6ajiKM Tyjia MaB3yHn y3 wnwra xaMparaH 4)H3HKa jjapcHWHr cym>nn 

MO^ejin xpaTMJiraHAMp. “MaKCBejm TaKCKMOTH” MaB3ycwHH Kynnma Khkohh 

W.K., Khkohh A.K., “MoneKyjixp 4>H3inca” KHToGnaan yrHJia,KH. Bh3 TaioiH^) 

KHJiraH ,flacTyp,iia aca Gy ajjaGneTjia KypcanuiMaraH ^opMyjianap, 

GorjiaHHiiLJiapHH KejmipnG qHKapmiHmjiapHraHa stTHGopra ojihG, 

AH^epeHunaji, HHTerpaji XHCoGjianuiaprana KypcaTHJiran [175-179].
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5.3. §. nEjjArornK tajkpheajiap ^ohyhuhtjiapuhu ahmiuiauj
YHYH MA TEMA THK MOflEJUIAIIITHPHIII ycyJIJIAPUHH 

TAHJIAUI1.

1 M-EoirracBa , r.H.KJnycoBa , Ta*pn6a HaTHJKajiapmnmr Taxumni, Hawjjy, HaMaHraH, 2002 ft.

KeHMHrw naHTJiapjia neflaroniK Ta>Kpn6ajiapHnHr acocjiani MaKcajpma 

MaTeMaTHK MOAejijiainTwpwuira KynpoK stniGop 6epnjiMOKAa, jickmh 6y 

MO^eiuianiTHpnnuiap qw3HKJin, (TyrpH hmshkjih) MoaeiuiauiTHpwnj jjapaacacHAa 

KOJIH6 KCTMOKAa.

AnpwM xonjiap^a sea ojmHraH HaTw^cajiapHM ypTana apn^MeiuK 

MHKjxopHHH xnco6jia6 yjiap acocwjia xynocajiap qnxapnjiMOKua. HanoKa^a 

yprammraH nejiarornK xapaen yqyn ojiMHran HainjKajiapHH mnoHHJiMJiKK 

^apaacacH K)KOpH sKanjinrw y3 hc6othhh ryjia TonMajnnu. /JeMax, ne^arorMK 

jxapaeHJiapHUHr KOHyHUSTJiapHHH Tonnm MyxnM npuHiinnnaji axaMPmrra sra. 

EoniKana ainujiraHAa xap Kan^aii TaxcpnGaHWHr acocnn saaM^acH 

ypraHHJiaerraH jxapaeH KOHyHHXTHHH TonnumaH uSopauinp.

Ma'bJiyMKH, TajKpuGaBHH HanoKajiapHn huiohhjihjihtmhh GaxoJiaiu ynyn 

3Hr Kyn HniJiainjia^wraH MaTeMainK Mo^ejuiap^aH 6npn 6y PayccHMHr HOpMaji 

TaKCHMOTH KOHyHUflHp.

/(x) = —=e (1)
2^Cr

6y epaa; N-Ta5Kpn6ara \aTHainraH Tajia6ajiap cohh;

Xi-xap 6np Tajia6aHMHT ysjianmipmn KypcaTKWHH;

X2-Ta)KpH6ajia xaTHainraH Tajia6ajiapHHHr ypTaqa y3Jiaiimipniii 

KypcanofqH;

CT-yprana yajiannupHni KypcaTKunnHUHr ypraqa KBa^paTHK oninnin;

Bh3 jKajXBaimarH KenTHpmiraH HaTW)Kajiap acocnaa yuapHnnr 

KOHyHHjrrjiapwHH Tonnm ynyn SaxojiapHWHr KaiiTapHJiyBHaHjnirwHH 

qacTOTaBnii tbkchmot rncTorpaMMacnHH xypAHK. Ey racTorpaMMaJiap 

munocTpaijHJi CH^aTHjia 1-, 2- Ba 3- pacMjiap^a KejJTHpwjiraH. HacTOTaJin 

tskchmot rpa(|)wrHHH TaxjmJiH niymi KypcaTa^wKH, yjiapHKHr xonaTH KopMan 

TaKCHMOT KOHyHHra 5^xujain. HlyHHHr yqyn 6w3 qacTOTaBHii TaKCHMOT 

rncTorpaMMacMHW nopMan KOHyHnxr Synuna KywHAarwHa 

annpoKCHMamiJuiauiTJip^MK:
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TaKCHMOT napaMeipjiapH X Ba 02 Jiapnn xHCo6jiaH.nn;

opaiiHK ynyn KajiaM KarraJiHrHUH TanjiaHjiH CHX=5%);

Xap 6np opanHKjiarH yajiaiHTHpHUi KypcaTKH<uiapHHHHr 

KaHTapRjiyBHaHJiHK nacTOTajiapHHH $0H3 xnco6n,riarH Haaapnfi KHHMaTHHH 

KyHHflar-H TenrjiaMa acocHAa aHHKnaHAH:

6y epaa: n-xanTapHjiyBHaHJiHKHHHr Haaapwii mhkaoph;

N-rypyxaarH Tajia6ajiap cohh ckh penTHHr GanjiapHHH (J)0H3AarH 

KHHMaTjiapn;

(2) narn n, JJX Ba N Jiap xap 6np annpoKUHMaixHJi ynyH yarapMac 

MHKAopjiapHHp. BynnaH kcjihG hhkh6 (2) KyHHAarn KypHHHmra xenaAH.

" = *(/>(/) (3)

, X.A* .... 1 4
k = N----- f(J) =—e

By ep.ua & Ba 2^

KyHHAarn >KaABajiAa 4>H3HKa yKHTHin ycjiyOHerH MyaMMonapn dj^inina 

TeKinwpyB (tck) Ba Ta5Kpn6aBHH (t) rypyxuapAa y^aaHJiraH neAarorHK 

TaacpnGanap HaTJOKaiiapH 100 Gajuinx peimmr thshmh acocHAa (J)0H3AapAa 

KemupHjiraH.

KyHHJiraH MyaMMonap OyiiHHa Ta>Kpw6aBHH Ba TeKninpyB rypyxjiapn 

Tana6ajiapHHHHr HHKKaH OannapH.

rypyxnap TaJKpnOaBHH TeKninpyB

It 2t 3t 1 TCK. 2 tck. 3 tck.

TajiaGanap

COHH

21 28 28 27 27 27

PeiiTHHr

6ajuiapn

59 93 76 79 67 76

73 59 68 64 88 58

89 64 57 89 79 67

82 78 77 74 59 78

64 79 76 74 58 84

68 63 69 74 85 69

83 79 94 61 86 72
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79 69 83 76 68 77
69 77 73 81 93 88
74 67 62 66 73 65
69 76 89 69 69 69

84 83 64 71 68 78

94 73 78 84 91 79

63 84 63 72 83 59

76 94 79 84 90 77

86 69 67 74 78 89

72 67 69 61 78 68

84 74 88 76 66 85

78 74 93 56 65 69

79 68 86 74 75 80

78 96 84 64 89 73

88 96 73 63 74

78 74 78 60 65

84 73 62 76 73

73 82 86 67 76

85 74 65 76 76

74 72 74 63 79

89 79

(4) Gyuma XMCoGjiaHraH k Ba f (t) hhht jKa^BaJwarw (1) KHWManmaH 

4>oiiflaJiaHn6 n hhht KUHMaTJiapunn tofihjiah. YjiapHHHr qacroTaBHM thkchmot 

rncTorpaMMacura Kywwjin6 yjiap opKami (1) (jjopMyjia jtehm HopMaji t3kchmot 

faycc arpn hhsufhhm ojiheu MyMKHH (1-,2-,3-pacM).
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1-pacM: 6hphhhh TeKmwpyB 

peHTMHT 6aJDiapH TaKCHMOTH.

( a) Ba TaxpH6aBHH (6) rypyxjiapjiani
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St 60 70 SO 90 l(X> pefirMHr 6xxwp (%)

2-pacM: hkkhhhh TeKninpyB ( a) Ba Ta^pnSaBHfi (6) rypyxjiap^arn 

pefiTKHT 6aiuiapn TaKCWMOTH.
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3-pacM: yHWHHM TeKnmpyB ( a) Ba TaacpnGaBHii (6) rypyxjiapjjarw 

peimiHr 6ajDiapH raxcHMOTH.2

M.BoTacsa, OinHKa Jhumim MCTOflHKacn, T.2000 fl., aHCcepTamucK MarepHajuiapH aociua CaiuiraH aa 
TajutKOKT HUUiapHininr 6Hpnuinxjia 6axap>uiraH HaninrajiapaaH (JjoRaajianHjiran

M.Eojrracsa, r.JOnycoBaJiapHHHr 6wpranMKHa jih6 6pma Ta^KHKOTJiapHHWHr HanocanapH M.EonTacBaHWHT 
HOM3OAJIMK AHcccpTammcnaa xaw KyimaHUJiraH. YiuSy MaTcpnajuiapra acanaHaMH3..
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PacMJiap.ua KennipwjiraH yprana MWKUopuap Taxjuui KHJiHHraiua yjiap 

opacwjia 4)apK xaMra yxma6 xypunajin, Ma'bJiyMKH, Payee TaxcnMOTH.ua 

ojiWHran HaTWKajiapHMHr 66 4)oh3h *±a opajiuxua erauH, niynuHr ynyn my 

opajiHKiiapHM couniuTnpniii Maxcaura Myao^nx 6yjiajm- PaeMjiapua KypunnS 

Typn6jiHKH, TeKiiinpyB rypyxjiapnua moc pasnmua 66 4>oh3 6axouap 63,4-80,6, 

63,6-84,4, 66,4-83,6 Ba TajKpw6aami rypyxjiap.ua xaM moc paBnni.ua 67,2-84,8, 

68,6-84,4, 68-88 SyjiraH opajiHxuapjxa jxoiiJiainraH. EyHuan mynuaii xynoca 

KHJinm MyMKKH, 6y opajmKnap aHtaHaann 6axojiam ni3HMnua ojiHHraHjia 

TeKiunpya rypyxjiapwAa KOHUKapun aa sxuin Gaxojiapnn, Ta?Kpn6aBHH 

rypyxjiap.ua 3ca acocan rxiiih atJio 6axoJiapHH KaMpaS ojiraH. Eynuan raiiiKapH 

x=-100% (JiopMyjia 6yimHa xwcoGjianraH BapnaunoH Koa^mjueHTnap 

KaTTajiimi x.aM xaMMa rypyxjiapua 10 4)ow3,uaH 14 (|)0W3raHaHH TauiKUJi 

KHJiaUH, jieMaK, aHtaHaBwii yxwTHm ycjiy6nua xaM, Ta>Kpn6aBHn ycjiyGjia xaM 

nejiaroruK jxapaeHHW 6y3yBHW xojraTJiap ynpaMaw-UM.
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xyjiocA
KoMTn>K)TepjiapHM yKys xcapaennaa KyjuiauiHHHr 3aMonaBwn 

H3JiaHHmjTapw (|)M3HKa, xhmhh, 6wonorwM Ka6n (Jjanaapra ona KOMFibioTep 

neaarorHK MaxcMyacnnn spaTnuinn aBBan TauaS niran 6ynca, \O3npaa 

WH(|)opMaijnoH TexHOJiorMSJiapHHM aapc yKWTnmaa Mocaanrnipw6, nyjira 

Kyfiwiu Kepax aican aeran fohhh nc6oTnaaw. Bbhh aaonaBnii cawrjiap, ohhk 

OHFJianH KypcjiapHHH xpaTwni MaKcaara Myso^HKimrunn hc6ot STanK. 

flacTypmi BOCwrajiapAa, on-nann Ba o(|)(|)-.JiaHH BocHTaaapaa, yxys 

njiaTcjjopMaiiapra 4>an MasMynnHM Matpyaa, awajinn ManirynoT, raocapnii 

KypHHwruwjia sjieMeHTJiapwHH TW3HMra xyimS yKWTHin 3awon Tajia6nra moc.

Xo3npm MycTaKHJi YaGeKWCTOH mapomnaa yKHTwni ycjiy6napwnn Kenr 

TaKOMMJuiaiiiTHpHJinniM 3apyp. PfananHiu nmoTeaacn:

Ow3wk MyraxaccHCJinrn Gyinma Taua6ajiapHn (j)H3WKa Kypcnaarn hhcoh 

TOMOHKHan TacaBByp KHJinmra kmhkh Gynran 4>w3HK xcapaewiap Ba ypraryBqn 

yxyB nejxarorHK jjacTypnap iy3wiii, wn^opMaiiHOH TexHOjiormuiapHH yKys 

xcapaeHMra Mocjiainrwpwin sa TaKOMmuianrrnpHin w3JiaHnmHHHr acocHii 

MacajiajiapHHH xaji KUJiMHHiiinra epjiaM 6ep.nn. <I>H3MKaHH aHtanaBHH yc;iy6 

GyiiwHa Ba neaaroniK MaxcMya BOCHTacnaa MH^opMaTHKa Gmian y3Bwfi 

6npHKKaH pasniima yKHTnm Gynuna Taxxocjiani, KOMntiOTep BocHTacnjia 

ypraryBHH jiacTypjiap TyswinHunr acocHii KOH^ajiapuHw, GocxnqjiapHHH 

KypcaTn6 6epan. Tajia6anapHM ypraTyBHH AacTYP Tyamn xcapaenwra xcaji6 

KHjihui, yHH nnnia6 hmkujithh ycjry6ner acocnaa Taa6nK Kmmm Kepax.

Ow3MKa yKHTHnma KOMTiLioTepaaH Macajia enwinaa, rpa(|)HK HH3nnwa, 

jiaGoparopwx wnuiapHHH 6axcapwniaa, aapc ymnwa xyiuiamuiap bah. Eynaan 

TaniKapu, wjirapn Tajia6ajiap KOMUbTOTepHUHT tckct pejiaKTopnaa Gjibhk, 

hmthxoh caBOJUiapnim, tcct BapaKanapuHH e3H6, KynafiTHpuG, npwHrep 

opxanH nenaira HUKapHimiapH MyMKUH SyjiraH 6yjica, shah 6y xcapaeHHH 

WHTepeHT opxajiH, on-JiaiiH rapsaa awajira oniHpmn Maxcajjra MyBO(j)HKawp.

d>M3HKa aapcjiapnaa anpwM MaB3yjiapHw TymyHTHpnniaa KOMnbKyrep 

Tana6ajiapHHHr xhcchw KeauHMajiapnra Takeup khjihG, ncnxo4)H3HOJiornK 

(JjeHOMCHjiapra xypa: xoTHpajiap, napoK khjiwhi, TacaBByp 3Tnm, ax6opOTHH 

Ka6yn khjihui, 4>H3HK TymyHHaaapHU TyrpH niaKiuiaHTupaan.

AnpHM xcapaeHJiapHH Ta6naTaa Kanaan pyn 6epca, xyaan raynaan 

Kypnni, TacaBByp khjihui aapypnnrnaan my xcapaennapnn xcohjih 
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MyjibTMiuiHKamw opKaiin, KOMnBiOTepjia xochji KHJinmra ypraTHni MyxHM 

axaMwnra sra. AftpHM Maaayuapra 4)H3HK JKapaenjiapHH yprarnnira 

ajKpainjiraH ypraTyBHH cairrjiap Ba TauiHM pecypcjiapn Tajia6anap ynyn My\HM 

Haaapnw 6miHMJiap 6HJian TaBMHHJiaHHiiiH, tcct cHHOBJiapnuaH rkkoji KypHHuS 

TypH6jjH.

<DH3HKa KypcMHM aH-banaBHH ycjiy6 6ynnHa Ba aiipnM MasayjiapHH 

ypraTyBHH jjacTypnap op\ajin yxHTHiu, (JmsHKatiH aHBanaBnii yc;iy6 Synuna 

yxirrniiijiaH cawapann nanoKa 6ep^H-

3ht MyxHMH, OAanfi mapoHTjja KyraTHJiHUin mymkhh 6yjiMaraH 4>h3hk 

»apaeHJiap, TaacpnGanap, a^^eicrjiap “jkohjih” MyjibTHruiHKauHJi cH^aTHfla 

TajiaGajiapra HaMoeH Gyjiajw. KoMnbioTepjiH UHjxaKTHKa xaM (|)W3HKaHn 6yHjjan 

MyaMMOJiapHHH eHHnijia TypjiH KHHHHHHJiHKJiapHH xaji khjijih. EHpHHHHjjaH, 

AacrypuarH axGopoT 4jh3hk KyJuraHMajiapuarH, KWToGjiap^arw ax6opoTjjaH 

TyrpHnaH-Tyrpw KyHHpMa 6yjiMacJiHn<HH, HaaapHM MatJiyMOTJiapHH GHp^aHnra 

cy3, Myjn>TwnjiwKaTHB HaMoftnm, rpa^nx KypwHnni opKaJiH eTKaawnmn 

TaBMUHjiajxM. KoMnbKrrepjm 6epwjiraH 6wjimm caBwxcM KOMnbiOTepjiw yJinaHAM. 

HKKMHHHjiaH, yTKa3HJiraH Ta>Kpn6aJiap,na KOMnbioTep BOCHTacn.ua, 

HHcjiopMaiiHOH TexHOJiormuiap MyxHTw^a yKHiujiraH jjapcnapAaH ojiKHran 

HaTHJKanap K)KopnpoK Gyjica xaM, (|)H3HKaAarH anpHM TyinyHUJiHiiiH khhhh 

GyjiraH MaB3yjiapHH am>aHaBHH ycjiy6.ua Ba KOMnbioTep BocHTacH.ua yxHTHjica, 

HaTH>Ka jma^a loxcaK 6yjiap 3Kan. MocKBa^a, FojiHJjHHa, HapHKOBa, 

HoBocH6Hpciqia Hhkhthh A.A. TOMOHHjiaH Hnuia6 HHKHJiraH .uacTypjiap.ua 

jT<yB jiacTypjiapHHHHr HaMOHHiujiH jjacTypjiapHra 3bth6op 6epnjiraH 6yjica, 

6h3 TamiHcJ) KHJiaeiraH jjacTypjiapua TyjiHK y36eK THJiH^am TH3HMAa 

HnuiaHAwraH Ma3Myn xpaTHJiran, HH(j)opMaiiHOH TexHOJioniJUiap MyxHTHjia 

(j)H3HKa yKHTHin naaapiwcH Ba ycjiy6neTH HiiuiaG HHKnjiraH Ba Kyjuianira 

TaKJIHtJ) KHJIHH3UIH.

KoMTTLTOTepjiH nejiarorHK AacrypjiapHH MpaTHin Ba yxys xcapaeHHra 

Kyjuiani Maxcajuma, ypraTyBHH jjacTypjiapHH Ty3Hin sa Kyjuiani ycjiy6neTHHH 

Hmjia6 hhkhiiihh Tajia6 khjtah.

d>H3HK jKapaenjiapHH yKH™ui^a KOMm,K)TepJiH ne^arorHK MaxcwyaHH 

KynjianiHH, TajiaSajiapHHHT xhcchh opraHJiapnra Tabcnp khjih6, xornpaHH 

MycraxKaMJjaHjiH, Hupox khjihhi, Ka6yji khjihui jKapaeHJiapHHH awajira 

oniHpHb, $H3HK TymyHHajiapHH Tyrpn mamiJiaHTHpa^H.
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TaHnanraH 10 Ta Masayra onfl aacrypjiapwiH 4>oHMJiaHn6 KowntioTep 

MawMyacnHH aHiaitasHfi Matpyaa ycny6n finnan finpranniqia o™6 6opnm 

TanaGaJiapHwnr TyinyHwniHHH caMapajm Ta-bMimjiaijjm. YwyMKH (JmsMxa 

KypcoaH cynr yKWinJia^nraH KewuHrn Haaapnii (j)H3HKa xypcpwarn 0epMn- 

jjnpax, MaKCBeiui-BoJibiJMaH TaxcHMOTJiapmm, rn66cHMHr xanonnx 

TaKCHMOTW MaB3yjiapMHW flxiim TyniywiHira 33mhh xpaia^H.

Monorpa^mwa hjimhh huihmhshhht aocnii HairwcajiapHHn xeinupaMJia:

1. “yMyMHM 4)H3HKa” KypCHHHHr yKHTHJIMIUHJia KOMnMOTepJiapHMHT 

KyJiJiaHum nMKOHUXTJiapn TexnmpmiraH.

2. KoMnbxyrep jiacTypiiapHra esmiran cuenapniuiap 6yiniHa xyww^ani 

>xapaeHJiap jmHaMwxana MOjieiuiannupnjiraH: Tomcoh Mozieim, Pe3ep(|)op^ 

TaacpnGacn, aTOMHHur jwpo Mojieim, 3eeMan 3$4)exTH (nopMaji), oin 

HHHAarw 3appajrapHHHr xaonix xapaxaTM, MOJieKyjiajiapHMHr yaapo 

TopTnniHuiH, ypHJiniiiw, ypujiraimaH ojiuhhth Ba cyHTTH xapaKam Ba 

TpaeKTopiwcw Ba x.k.

3. “YwyMMii 4>w3HKa” KypcuHMHr (JjyHjiaMeHTaji MaBsyuapura 

KOMnbK)Tep-neaarornK jjacTypnap komujickch TyaunraH.

4. YTKaanuraH Ta>Kpn6a Ba yHHHr HaTnjKajiapuHH MaTewainK 

CTaTHCTHKa ycny6njzaH 4)on.uajiaHH6, Hnuia6 hmkhui, KOMnbioTep ne^arornK 

KOMnueKCHU xyiuiaHHiiiH aHBaHaBwii ycny6jiaH K)KopH caMapa Gepnnmnw 

KypcaTjm.

5. MaTeManiK crainCTHKaHHHr (“xn”-KBaapaT) Me3OHH opKaim 

nanoKajiap Taxjnui khjihhum.

6. Ta»<pn6a HanoKajiapH (|)H3HKa yKurnmaa KOMin>K)Tep-nejiarorHK 

MaxMyami KyjuiaHMimi am>aHaBWW ycjiy6ra nwcSaTan yxyB jKapaeHHHn 

caMapajm TaniKWJi khjiwuihhm hc6ot khjuw.

7. Ojihh yxyB K)pTjiapnAa ywyMirii 4>H3Hxa xypcHHH yxwniJinninjia 

Masxyp ^acrypjiapHW Ba ycuyGun xypcaTMauiapHM xynjiam, Tajia6anapHH 

KH3MXHHIMHH Ba yxyB MaTepHajiHM y3JianmipnninHM loxopH TabMUHJiajm.

8. YxwTHinHWHr n?xo^xopOHa ycny6jiapHH anbaHasHn ycnySnn 

xoMnbKJTep jjacTypjiapw BocnTacn^a Ba WH(|)opMaiiHOH TexHononwnap 

MyxwTH^a xaM^a WHTepaxniB ycjiy6jiap Maxonima awajira oinupnui HH^oona 

AOJi3ap6 xhtm ycjiy6 cwtjjanma naMoeH 6yjmH Ba ynw aManra omupwni wyimapn 

xypcanumn. Eynua yxwTWJirann Ba xa6yji kwjihhkiiih xhhhh MaB3yjiapHHHr 
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Ma3MyHH HuiJia6 hhkhjih6, yjiapnn ax6opoT TexHOJionwiapn MyxHTHjia sa 

HHTepaKTHB ycjiyGjiap ep^aMHfla yKHTHm awanra omwpwijin. neaaroTHK 

jxacTypnap Ma?KMyacH Ba KHpwni tmjim cojwa 6ynraH HoambaHaBnii HHTepaKTHB 

.napcHH TaniKHJi KHJiyBHH mbth MyxappnpH KOMHbiOTep jjacrypH Ty3HJian sa 

TawmM 2KapaeHHjia KyjinaHHJijiH.
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