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IIoHHiH cunaTTamacsl

“@usnka ” moH1 KOFAPFhl TEXHUKAJIBIK OKY OPBIHIAPBIH/IA dKOFAPFBl MAaTEMATHKA, TCOPHUSIIBIK
MEXaHHKa, IOHJEPMEH KaTap OakanaBpiap JaiblHIay OarnapiiaManapbIHBIH JKaJIbl TEOPUSITBIK
HET131H KYpal bl )KOHE Ke3 KEJITeH TEXHUKAJIBIK OaFbITTap OOMBIHIIA KOFAPFhI HHKCHEPITIK —
TEXHUKAJIBIK OKY OPHBIH OiTipyIlli MaMaHJapblH KeJleIeK KbI3MeTTepiHiH HeTi3r1 (0a3aibIK)
MIHJIETIH aTKapaJbl.

ITonHiH MaKkcaTbl

KypcThiH MakcaThl — CTyACHTTEPAIH KJIACCHKAJIBIK KOHE Ka3ipri 3amaHra (hu3uKa
TEOPHUSIIAPBIH, IPTelll 3aHAapbIH, COHAAN-aK (PU3UKATBIK 3€PTTEY SICTEPIH
naiagany AaFapuIapbl MEH OUTIKTITIKTEPIH KAJIBIITACTHIPY; CTYICHTTEPIiH
HIBIFAPMAIIBUIBIK OMJIaybl MEH FBUIBIMHU KO3KapachlH, ©31H/I1K TAHBIMJIBIK 1C-
OpPEKEeTiHIH JaFablIapbiH, 9P TYpPJii TaOUFaT KYObUIBICTAPBIHBIH apaChIHIAFbI
YKCACTBIKTHI NaliJaJIaHy, CTYAEHTTEP/A1H 9JIEMHIH Ka31pri FbUIBIMU - KapaThUIbIC
OOJIMBICHI Typajbl TYTACTBIK TYCIHITIH KAJIBIITACTBIPY.

IIonuin MiHaeTTEpI:
[ToH1 OKBITY MIHAETTETP1 — KJIIACCUKAJIBIK JKOHE Ka31pri PU3HKaHBIH HET13T1
TYCIHIKTEpIHIH, 3aHIapbIHBIH TEOPUSIIAPBIHBIH OJIAPABIH 1K1 63apa
OailylaHbICTapbIHAAFbl MAaFbIHACKHIH allly, CTYJEHTTEP/I1H KOCIOM MIHAETTEpIH LIeli
YKOHE Of1aH opi ©3 OUTIMIH KETUIIPYAIH ©31H/IIK TOCUIAEPIH Ta0y OUTIKTLIIT
peTiHje pu3MKaHbIH TYPJIl cajlajlapblHaH MTOHHIH KOPTHIHIBIIIAHFaH TUIITIK
ecreTepit (TeOPUSIIBIK KOHE DKCIIEPUMEHTTIK MTPAKTUKAJIBIK OKY €CENTePiH) ISy
OLTIKTEpl MEH JIaFabUIAPBIH KAJIBITITACTHIPY, CTYJASHTTEPIIH MIBIFAPMAIIIBLIBIK
OJIaybIH, ©31H/IIK TAHBIMJIBIK 1C-OPEKET JaFIbIAPBIH, KOMITBIOTEP/I1 Maii1ajJaHy
apKbUTBI (PU3UKAJIBIK KaFaaiiap/ibl MOJAeIIey OUTIKTUIINIHE KOJIIay XkKacay.
®du3rKa KypCchblH OKY HOTHKECIHJIEC CTY/ICHT:
- HErTi3T1 (M3UKAIBIK TEOPHUsUIap MEH KaFuaaTTapAbl, 3epTTeyAiH (PU3UKaIBIK

oMiCcTEepiH, OJNIapAbIH KOJJaHBLUTYBIHBIH HET13T1 3aHIapbl MEH IIEKTEPiH OLTy;
- TEOpHSUJIBIK OUTIMIEpAl HAKThI (PU3MKAJIBIK TallCbIpMaliap MEH JKarJaniinap/ibl
HIelly YIIIH KojAaHa Ou1y, pU3MKaJIbIK SKCIEPUMEHT HOTUXKEJIEPiH




TaJIay/bl, KOMITBIOTEP MaiagaHy apKbUIbl (PHU3UKAIIBIK KaFTaiapabl
MozenbAey a1 Oyi;

- (UBHKaAIBIK SKCIIEPUMEHT KYPTi3y, eIIeyill acnanTapMeH KYMBIC 1CTey

JKOHC OJIIICY HSTI/I)KGJ'IepiH CCCIITCY MCH OHACY HarAbllIapbl 60JIYBI KaXKCT.

AMpbIKIIA IepeKkTemMeep

Bepinren nonai 3epaeney yuiH keneci noHaepi (6enimzaepi (TakpIpbINTapIbl) KOPCETY apKbLIbI)

MEHIepy KaxKer:

ITon

beniMaepain (TaKpIpBINITapIbIH) aTayhI

Maremarnka I

Mat(T) 1203

BCKTOpHBIK TaJJday KOHC BEKTOPJILIK TaJIAay 3JIEMEHTI.

bip Hemece  OipHemie  aiHBIMaNBl  (YHKIUSIAPIABIH
b depeHnuanapiK ecenteymepi.

bip Hemece OipHemie  aWHBIMaNBl  (DYHKIUSITIAPIBIH
UHTETpa/ibl ecenTeymuepi.

PoTop, AuBeprexHuys, rpaiueHT Typajbl TYCIHIK.

bipinmii >koHe eKiHIN peTTi KomiMmri auddepeHmman bt

TEHJICYJICP/Il ISy

Typakrsl qepexkremesn

€p

«Du3uKay MOHIH OKY Ke3iHe ajbIHFaH OLTIMIEp Keeci MoHAep i MeHrepy OaphIChIHAa

maigagaHbpUIagbL:

1.DnexTpik xyiemnep jKoHe JKeliep
2.DneKTpTeXHUKAHbIH TeopusuibIK Herizaepi LII.

3.OneKkTpaHepreTuka.

4. MexaHuKa.
5.DNeKTPITIK )KapKpIpay.
6.O51eKTp MallluHaIaphl

7ONEeKTPTEXHUKAIIBIK MaTepUaITaHy.

IIoHHIH TaKBIPHINTHIK KOCHAPHI




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-

Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

Kipicme. ®usuka wMaTepUIHBIH
KapamnailblM KO3FaJIBICTAPBIH KOHE
OCBI KO3FaJbICTapra colikec
TaOMFATTBIH  JKAIIMbBl  3aHIApbIH
3epTTEUTIH FhUIBIM. DHU3MKAIBIK
3epTTEYIEePIiH JICTEPi: TOKIpUOE,
TUI0TE3a, OSKCIEPUMEHT, TEOPHUS.
Ou3uKaHbIH  JaMy  Ke3eHJepi-
N.HeroTron wMexanukacel, Jx.K.
MakcBeLIig ANEKTPMArHUTTIK
epiC TEOpHUACHl JKOHE KBAHTTHIK
KO3KapacThIH
TYYBI,CaTbICTHIPMAJIBIK,
TEOPUSCMEH KBaHTTBIK
MEXaHWKaHbl KYpy, COHJai-aK,
ATOMJIBIK, SIIPOJBIK (PU3UKA KOHE
Kazipri (bU3MKaHBIH opTypii
cayanapbIHbIH TEOPHUSAIBIK
Heriznipi. @u3nKaHaH TEXHUKAHBIH
JamybiHa BIKHAbl. Dusnka xKoHe
Oacka FBUTBIM/IAP. Dusnka
KYPCBIHBIH Kbl KYPBLUIBICHI MEH
MIHJETTEPI.
Kunematuka.MexaHUKaIbIK
KO3FaJIBIC - MAaTEPHSI
KO3FaNBICTAPBIHBIH €H KaparnaibiM
Typl. KeHicTik xkoHe yakpIT.CaHak
Kyieci. MaTepuanibIK HYKTe
KO3FaJIbICBIH KHHEMATHUKAJIBIK
cunarray. Kosransic 3aHbI.
Tpaekropust TeHaeyi. XKb1aaMIbIK
JKOHE YICY -paguyc —BEKTOPbIH
YaKbIT OOMBIHIIIA TYBIHIBICHI.
AMHaAIMAITBI KO3FaIbICThIH
KHHEMAaTUKAJIBIK 3JIEMEHTTEPI.
KHCBIK CBI3BIKTBI KO3FAIIBIC
Ke31H/IeT1 )KBUIIaM/IBIK TICH YIeY .
BypBIITHIK KBITAAMIIBIK JKOHE
OYpBILITHIK YAEY.

MarepuanabIK HYKTeHIH KoHe
KATThI JIeHeHiH THHAMHKACHI.
HeroTon 3anaapsl. Macca. Ky.
MexaHuKanarsl KYIITEPIiH
Typaepi. [ paBUTaIMSIIBIK KyIITED.
Byxkin aeMIik TapThUTBIC 3aHBI.
Cepnimainik kymrepi. I'yk 3aHpl.
Yiikenic kymrepi AOCOIIOT KaTThI
JIEHE TYCIHir1.




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK
ChIBIM/IBLIBIFBI, CAF.

Hapic-

Tep

3eprxa- COILK | CIK

IIpakTUKaNBIK
HAJIBIK,

KarTel neHeHiH WHEpIMS MOMEHTI
JKOHE KYII MOMEHTI.
KosraliMalTBIH OCKE  KaTBICTBI
KaTThI JICHEHIH aliHaJIMAaJIbI
KO3FaJILIC JUHAMUKACBHIHBIH HET13r1
teqaeyi. llteitHep TeopemachL.
IIpakTHKAIBIK Ca0aKThIH
TaAKbIPbHIObI:

MartepuajibIK HYKTEHIiH
KMHeMaTukacbl. MaTepuaabiK
HYKTEHiH JK9He KATThI /ICHEeHIiH
JTMHAMHKACHI.

Cakrany 3anpapbl. Cakrany
3aHJapbl KeHICTIK JKOHE yaKbITTHIH
CHUMMETPHSITBI E€KEHIIT1HIH
cannmapsl. MaTepuanablK HYKTEIep
xyreci. ChIPTKBI  KoHE  1IIKi
KYLLTEP. Maccanap
1eHTpi.MeXxaHuKaIbIK KYHCHIH
Maccanap LEHTPi (uHepLUA
IIEHTP1) KOHE OHBIH KO3FaJbIC
3aHbl. IMITyJIbCTIH CakTaimy 3aHbI -
TaOUFATTBIH Iprefli  3aHdapbIHBIH
Oipi. Dmueprus - op TYpIl
KepiHicTeri (hopmMasbl KO3FaJIbICTap
MEH e3apa ocepiecydiH omOebdar
emmemi. Kym KyMbIChl  XKoHe
OHBIH KHUCBIK CBI3BIKTBI WHTETpa
apkbuTbl OepiieTiH epHeri. Kyar.
MexaHUKaIbIK KYHEHIH
KMHETUKAJBIK JHEPIUsiChl  KOHE
OHBIH JXYHere TYCIPUIETIH CBIPTKBI
KOHE 1IKi KYIITEPIHIH
JKYMBICBIMEH OaimaHbIChl. CBIPTKBI
KYII ~ epiCiHAeri  MaTepuaIbIK
HYKTEHIH MTOTECHIIUATIIBIK
HHEPrHUsChl MEH OHBIH MaTepUabIK
HYKTET€ ocep eTeTiH  KYIIKe
Oaitmanpickl. KoHCEpBAaTUBTI JKOHE
KOHCEpBATUBTI  e€Mec  KyIITep.
MexaHuKaIarsl SHEPTUSHBIH
CakKTay 3aHBbI.

Wmnynse  mMoMmeHTi.  Mmmynbe
MOMEHTIHIH cakraiy 3aHEL.
I'apockormusTbIK 3P PexT.

ApHaiibl  CAJBICTBIPMAJBLIBIK
TeOPUSICHIHBIH 3JIeMeHTTepi.
CaJpICTRIPMATBUIBIKTHIH




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK
ChIBIM/IBLIBIFBI, CAF.

Hapic-

Tep

3eprxa- COILK | CIK

IIpakTUKaNBIK
HAJIBIK,

MEXaHUKAJIBIK TpuHIUII. [ anuei
TYPJCHAIPYI. OHHIITEWH
MOCTYJIaTTaphbl. Jlopenn
Typaenaipinyl. Typaesaipiny nig
WHBapHAHTTaPhI.
JKbutagmapikTapabt KOCYIbIH
PENATUBTIK  3aHBl.  PesITUBTIK
JTUHAMUKA.

Tyrac opraJjap
MEXaHUKACBIHBIH 3JIeMeHTTepi.
Tyrac opra TtyciHiri.CyiibikTap
MeH ra3aapabiH YKAITITBI
Kacuertepi. Maean j>koHE TYTKBIP
CYMBIK. bepnynamn TEHJIEY1.
CyibIKTapAblH JTaMUHAPIIBIK KOHE
TypOyneHTTik  arblHbl.  CTOKC
epHeri. Ilyazeitn epueri. Cepmimui
KEepHeyJep. Cepmimai
nedopmarusiaHFaH JIIEHEHIH
SHEPTHSICHI.

NeS 3epTxaHaJIbIK JKYMBIC
MaxoBHK J6HIe/IeriHiH HHePUus
MOMEHTIH aHBIKTAY.
IpakTHKAIBIK CAa0aKThIH
TakbIpbIObI: CaKkTany 3aHAaphbl.
Tyrac opraJiap
MEXaHUKACHIHBIH )J1eMeHTTepi.

CrarucTukajablKk (U3NKA KIHe
TEePMOJTUHAMUKA. Monekyia-
KUHETUKAJIBIK TEOPUSHBIH
Heri3zepi. Monekyina -
KHUHETUKAJIBIK Ke3Kapac
TYPFBICBIHAH ~ Ta3AblH  KbICHIMBI.
TeMmmeparypaHblH  MoOJEKyn1a -
KHUHETUKAJIBIK TEOPUSI TYPFHICBIHAH
MarbIHACHI. Wnean ras
MOJIEKYJIaJIaPbIHBIH opramia
KHUHETUKAJIBIK SHEPTHUSICHI.
TepMoauHaMUKaIIBIK
napametpiep. Tene-TeHIiK Kyinep
MEH npouecrep, oJIapbl
TEPMOANHAMUKAIIBIK
quarpaMmmanapaa  kepcery.Maean
ra3 3a”jgapel. Maean ra3 KkyiiHiH
TEHJICYI.

CTaTHCTHKAIBIK TapaJyJiap.
bIkTUMaNIBIK XKoHE (IIyKTyarwsl.
Makcenn Tapaiysbl.




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK
ChIBIM/IBLIBIFBI, CAF.

Hapic-

Tep

3eprxa- COILK | CIK

IIpakTUKaNBIK
HAJIBIK,

benmexrepaig KBLTYJTBIK
KO3FaJIBICHIHBIH, JKBUIIAMIBIFEL.
ChIPTKBI TOTCHIMAIIBIK OpICTEeT1
OemnmexTep ymriabonbsiMan
Tapanybl. EpKiHIIK Topeke CaHBI.
Epkinmik  mopexeci  OoifbIHIIIA
SHEPTUSHBIH  Tapanybl. Hpaean
ra3fply 1IKi SHeprusicel. Wmean
ra3/IbIH KbUTY CHIMBIMIBLIBIFBIHBIH
MOJIeKyIa - KHHETHKAJIBIK
TEOPHSICHI )KOHE OHBIH IIEKTEIYi.
IMpakTuKaNbIK cCA0aAKTHIH
TakbIpbIObI: 'a3 3aHaphl.

TepmoauHaMuka Herizaepi.
TepmonnHaMHUKaHbBIH OipiHmI
OacTtaMachl. M3omnponectep.
KalTeiMabl  XKoHE  KaMTBIMCHI3
KBUTyJBIK — mpouecrep.  Kapho
LUKJI JKOHE OHBIH Maiijansl acep
ko Puuuenti. Kapno reopemacsl.
Kenripinren  xpiry.  Knaysmyc
TEOpPEeMachI.

OnHTponus. TepMoguHaMUKAIIBIK
noreHnuanaap. TeMoanHaMUKaHBIH
eKIHII1 0acTaMachIHBIH
CTaTHCTUKAIIBIK CUTIATTaMacHhI.
OHTPONUSHBIH KYH
BIKTUMAJIJIBIFBIMEH  OaiiJIaHBICHI.
CBI3BIKTBI  €MeC  KYHelepiHiH
SHTPOIUSCHI. O3iH-031
YHBIMJIaCTBIPATHIH KYyHeep.
Taceimannay KYOBLJIBICHI.
TacsiManay KYOBLIBICHIHBIH
JKAITITBI CUTIATTaMACHI.
Monekynanapabig
COKTBIFBICYBIHBIH ~ OpTallla  CaHBI
KOHE epKIH KYpy O KOJBIHBIH
opramia Y3BIHIBIFBL. Penakcanus
YaKbITHI. TepMoanHaMUKaHBIH
Terne-TeH emec Kyinepaeri
TachIMaliay KYOBUIBICHL JKbLTy
OTKI3TIIITIK, 1K1 yiikemic
(TYTKBIPIIBIK), T dy3us-
TachIMalAay  KYOBUIBICTapBIHBIH
MOJIEKYJIa - KHHETHUKAJTBIK
TEOPHSCHI. TaceiManay
ko3 unmeHTTEpI.

Nel8 3epTxaHagbIK AKYMbIC




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-
Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

daici
KBLTY

Kaeman wmen [le3opm
OOMbIHIIIA MEHIIIKTI
CUBIM/IBUIBIKTAPBIHbIH
KATBHIHACBIH AHBIKTAY.
IIpakTHKaIBIK
TaAKbIPbHIObI:
Heri3aepi.

ca0aKTbIH
Tepmoannammnka

DJIEKTPOCTATHKA. DnexTp
3apsAATPHIHBIH ~ ©3apa  dcepiepi.
ONeKTp 3apsAATapbIHBIH — CaKTaly
3aHBL. OJEKTp opici. DIEKTp
OpICiHIH KEpHEYJIITi.
Cymneprio3unus MPUHILIUIIL.
ONEKTpAIK  JWIOIb. BexkTop
arbpIHBL. ['aycc TeopeMachl. DIEKTp
epicTepiHiH KEpHEYJIIKTEpiH
ecenrey yurH ['aycc TeopeMachiH
KOJIJIaHy. DNEKTPOCTATUKAIIBIK
epiCcTiH JKYMBICHI.
DIIEKTPOCTATUKAIIBIK epICTIH
HUPKYJISLIHUSACHL. [Torenunan.
ITorennuanneiy
ANIEKTPOCTATUKAIIBIK
KEepHEYJIriMeH OalIaHbICHI.
DJIEKTPOCTATHKAJIBIK  epicTeri
OTKI3rimTep.OTKI3rimITep  KOHE
OTKI3TIII O€TiHEe XaKbIH >Kepieri
AIIEKTP Opici. OTKI3Till - BaKyyM
[IeKapachIHIaFbl HIeKapaJbIK
mapTrap. OJEKTP CHIHBIMABUIBIK.
Konnencaropnap.Op TYpi
Tr€OMETPHUSIIBIK MMiHnHaeri
KOHJIEHCATOPJIap IbIH
CBHIWBIM/IBUIBIFBL..
Ne40-3epTXaHaJIBIK JKYMBIC
BbanancTukanpik raJibBaHoMeTp
sk9He CoTH Kemipi keMeriMeH
KOH/IEHCATOP ChIHBIMABLIBIFbIH
aHBIKTAY.

IpakTHKATBIK ca0aKThIH
TAKBIPbIObI: DJICKTPOCTATHKA.

epic

DIEeKTPOCTATHKAJBIK  oepicTeri
AUIJIEKTPUKTEP.

[Monspuzanusinanran 3apsaTap.
JIMPneKTpuKTepaiH TypJiepi.
3arTapabH AUAIEKTPIIIK OTIMILIIT
KOHE OHBIH TeMIepaTypara
TOYEeJLIIri. DNEeKTPIiK bIFbIcy. Exi




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-

Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

JTUDJIEKTPUKTIH  IIE€KapachIHIaFbl
maprrap. ONEeKTp 3apsiATapbIHBIH
e3apa  acepiiecy  JHEPrHUsCHI.
3apsaTanrad KOHACHCATOPIApIbIH
KOHE  OTKI3TITEp  JKYHECIHIH
SHEPIUSCHI. DNEeKTPCTaTUKAIIBIK
epiC PHEPTUSCHL. DJICKTPIIK JKOHE
epiC  DHEPTUSICHIHBIH  KOJEeMIIK
TBHIFBI3/IbIFbL.

TypakTbl 3J€KTP TOrbl. JJEKTP
TOTBIHBIH OOy IIapTTapbl MKoHE
OHBIH  JKQJIMbl  CHUMIATTaMAachl.
Merannapabig AIEKTP
OTKI3TIIITITHIH KJIACCUKAJIBIK
AIIEKTPOH/IBIK TEOPUSIChL. OM XKoHe
Jxoynb-JIeHiy 3aHJapbIHbIH
muddepennmanaer  Typi. berme
kymrep. ['anbpBaHUKANBIK 3JIEMEHTI
Oap Ti30eKTiH OeJiri YIIiH »Karmbl
Om 3anpl. Kupxrog epexenepi.
['azmap MeH ma3manarbl 3JEKTP
TOTHI.

Ne39-3epTXxaHaJIBbIK JKYMBIC
YuTcToH KenipiHiH kemeriMeH
OTKI3IiITIiH KeIepriciH
aHBIKTAY.

IIpakTHKaNBIK Cca0aKTBIH
TaKbIPbIObI:
DJIEKTPOCTATHKAJBIK  opicTeri
AUIEKTPUKTEP JKOHe
oTkisrimrep. Typakrbl 3jeKTp
TOTBI.

Maruur epici. MarauTTik
UHTYKITUS] BEKTOPBI.
Cymniepnio3utiys npuHIuii. bro-
Capap-Jlamnac 3anpl. Kapanaiieiv
KYHeNepaiH MarHUT epiciHeT1
3apsiATaNFaH OOJIIeKTIH
KOo3FalbIChl. JIopeHtr kytmi. XoJt
saddekrici. AMmep 3aHbl. MarHuT
epiciHeri Torel 0ap opam. Torsl
Oap paMkara ocep €Tyl Kyl
MOMEHTi.Maraur arpIHbl. MarauT
epici ymiH ["aycc Teopemacsl.
Torsl 6ap ©TKI3rimTi MATHUT
OpICIH/IE OPBIH ayBICTBIPFaHAA
ICTEJIETIH KYMBIC.

3arTarbl MarHuT epici.




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-
Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

Maruetukrep. MarseTukTig
TYpJIepi. JlnaMarHeTUKTED.
[TapamarneTukrep.
deppoMarHeTUKTED.
THUCTEPE3UC.
TEMIIepaTypachl. OpTaHbIH
HIEKAapaChIHAAFbI HIeKapaibIK
mapTrap. 3arTaFbl MarHuT epici
YILIH TOJIBIK TOK 3aHBbI.
Ne48-3epTXxaHaIBIK AKYMbIC
KepaiH  Mar”HurrTik  OpiciHiH
TOPHU30HTAJ KYPACTBIPYWIBICHIH
aHBIKTAY.

IMpakTuKaNbIK cCA0aKTHIH
TaKkbIPbIObI: Maraur epici.
3aTTaFbl MATHUT Opici.

Marsurrik
Kropu
Exi

DJIEKTPOMATHUTTIK  MHAYKIUS
KYObLIBICBI.  DIEKTPOMAarHUTTIK
WHIYKIMASHBIH HET13T1 3aHbl. JIeHI
epexeci. O3apa HWHIYKIUS >KOHE
©3/1IK MHIYKIIHUsI KYOBUTBICHI. ¥ 3bIH
COJICHOMITHIH WHTYKTUBTLUIITI.
Ozapa wuHIyKIus KOAPHUIIMEHTI.
TOKTBIH ~ MarHUT  JHEPTHUSACHI.
MarautTik SHEPrUSHBIH
TBHIFBI3/IBIFBL.

MakcBeJu1 TeHaeyJiepi.
DNEeKTPOMAarHUTTIK WHIYKIIHS
KYOBUTBICBIHBIH Dapaleislik >KoHe
MakxkcBenaik Tycinikremeci. bIrpicy
TOTBl. MakcBe1 TeHICYJIEepPiHIH
KyHeci. DAeKTPIIK AKOHE
MarHuTTIK epiCcTepiHiH
CAJIBICTBIPMAIIBUIBIFEL.  BEKTOPIIBIK
KOHE CKaJSIpJbIK MOTEHIUaIap.
ToIKBIHABIK TEHIEY.
DNEeKTPOMarHUTTIK KO3YAbIH
Tapay >KbUIaM/IbIFbL.
IIpakTHKATBIK ca0aKTbIH
TAKBIPBIObI: JJIEKTPOMATHUTTIK
HHIYKIUS KYOBLIbICHI.
MaxkcBeJ1 TeHaeyJiepi.

TepOesicrep MeH TOJKBIHAAP.
["apMOHHUSITBIK TepbemnicTep iy
KaJIIBI cUIarTamaliapsbl.
Cepinmezneri KyKTiH TepOedici,
MaTeMAaTUKAIBIK JKOHE (PH3HKAIIBIK
masTHUKTEp. Tepbemictepai Kocy.




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-
Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

Bektopasik  gumarpamma.
OIIeTiH TepbemicTep.
KO3 puImeHTI. Oy niH
JorapupMIiK JEKPEMEHTI.
CuHycOMIQIBIK KYIITIH OCEpIHCH
OomaTtblH  epikci3  TepoOemicTep.
Epikci3 TepOenicTiH aMIUIUTYJachl
MEH dazacsol. Pe3oHaHc.
ABToTepbemcTep.
DJIeKTPOMArHMTTIK TepoOesicTep.
Tepbenmeni koHTyp. EpkiH xoHE
epikci3 AJIEKTPOMArHUTTIK
TepoemcTep. Pe3onanc.
AVHBIMAIIBI JIEKTP TOTBL.
AviHpIMabl TOK yImiH OM 3aHBbI.
Kepneynep  MeH  TOKTapIblH
pe30oHaHChl. JlMHaMUKaJIbIK Xaoc.
IMpakTuKaNbIK cCA0aAKTHIH
TaAKBIPbIObI: ['apMOHUSIIBIK
JKOHE IEKTPOMATHUTTIK
TepOeJicTep.

Epxin
Omy

10

ToaKBIHABIK MpolecTep.
TONKBIHABIK KO3FANBICTBIH HET13rl
CHUIIATTAMAaJIAPHL. TonkeH
teHaeyi.Kyma TYPFbIH
TOJIKBIHAP. dazanbpik
KeutaMasiK. Jonmiep sddexrici.
JBIOBIC. YIIbTpaabIObIC.
DJIEKTPOMAarHuTiK epic yIiH
TOJIKBIHABIK TEH/EY.
ONEeKTPOMarHUTTIK  TOJIKbIHHBIH
KacueTTepi. DIEeKTPOMArHUTTIK
HEPIUsl arbIHbIHBIH THIFBI3/bIFBI.
Ymosa-IIoWHTHHT BEKTOPBL.
JlunonbAiH caye UIbIFapybl.
Cayaenaik(I'eoMeTpUAJIBIK)
ONTHKAHBIH HETi3ri 3aH1apbl.
[[Tarputy *oHE CHIHY 3aHJIAPHI.
TonbIK marbLTy

KYOBUIBICHL. ONITUKATBIK acmantap.
doromerpus.

7KapbIK TOJNKBIHIAPBIHBIH
KacHuerTepi.

TonkpIHIBIK TY#AEK. JKapbIKThIH
TONTHIK KbUTAAMIBIFBI.

Kappik uHTep(EepEeHIUACHL.
VaKkpITTBIK ~ JKOHE  KEHICTIKTIK
korepeHTTiK.MHTepdepomeTpep.

KOHC




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-
Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

IpakTHKaIBIK ca0aKTbIH
TaKbIPbIObI: JJIEKTPOMATHUTTIK
TOJIKbIH. ['eOMeTPHUSJIBIK ONTHKA

11

ToaxkbiHAAPABIH_ AU (PPAKLIMACHI .
@penens—I tolirenc TPUHIAII.
dpeHenbIiH 30HAJIBIK auici.
®penenb T(paKIUACH.
®paynrodep mudpaxmusicel. bip
CaHbLIAYIaFbI KOHE Kell
CaHbLIayJaFbl T paKIus
.Criexrpuik xikreny.l onorpadus
3arrapaarbl  3JIeKTPMATHUTTIK
TOJKBIHIAP.
3aTTarsl
TapanyblKapbik
XKapbIKThIH ~ KYTBUTYHI.
MOJISIPU3ALUSCHI.
[Tonsipuzanusianran
aiy aicTepi.
KbLayasIk cayJieneny. Abcamor
Kapa  JIGHEHIH  COyJIeNeHYiHiH
npoOJemManapsbl. KBaHTTBIK
rUmoTe3a JkoHe [lmaHk epHeri.
®dotonaap. Kapblk KBaHTTapbIHBIH
SHEPTUSICHI HKOHE UMITYJIbCHI.

Ne 72 3EPTXAHAJIBIK
KYMBIC

Judpakuus Topaap KeMeriMeH
“KapbIK TOJIKbIH Y3bIHIBIKTAPbIH
aHBIKTAY.
IpakTHKaNABIK
TaKbIPbIOBI:
coyJieJIeHy.

KaPBIKTHIH
AUCTICPCUSCHI.
Kapbik

JKapPBIKTHI

ca0aKTbIH
KbL1yJIbIK

12

KBaHTTBIK TepusijiapAbIH Herisri
HIesIapbIH - TIXKIipuOe Ky3iHae
TY:KbIpbIMAay. Opank xoHe ['epiy
TOXipudenepi. doTordexT.
Komnron »ddexrici. ATOMHBIH
CBI3bIKTBIK cnekrpuepi.bop
MOCTYJIaTTapBhl. CoiikecTik
TPUHIAII.

KapbIKTBIH KOPIYCKYJIAJbI-
TOJKBIHBIK €KiKaAKTHUIBIFBI. [le
Bbpounp TUIIOTE3aChI.
benmekrepain  nuddpakuusch.
TonkbIHABIK (QYHKIUS JKOHE OHBIH
CTaTHKAJIBIK MaFbIHACHI.




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK
ChIBIM/IBLIBIFBI, CAF.

Hapic-
Tep

IIpakTUKaNBIK

3eprxa-
HAJIBIK

COaX

CIK

MukpoOesmeKTepAiH, TOJIKBIH/IBIK
KacHuerTepi J)KQHE
AHBIKTAJIMAYIIBUTBIK KaTBIHACHI.
Ne 64 3EPTXAHAJIBIK
KY¥YMBbIC

DoT0371EMEHT CHNIATTAMACBIH
3epTTey

IpakTHKaJBIK ca0aKTbhIH
TaKbIPbIObI: KBaHTTBIK
coyJiejIeHy TepUsChI.

13

IIpeaunrepaiH YakbITTBIK KJHE
CTAMOHAPJBIK  TeHaeyi. bip
OJIIIeM/T1 TIK OYPBIIITHI
IIYHKBIPIaFbI OoIIIIEK.
[ToTeHnManabIK TOCKAYbUT apKbLIbI
OeJIIEeKTIH OTYyi.

KBaHTTBIK TeOpUSIAAFbI ATOM
sK9He MoJieKyJia. CyTeri aTOMBbI
YKOHE MOJICKYJIachl YIIiH
[penunrep Teraeyi. CyTteri ykcac
aToMaap. DHEPTUSHBIH JCHTeIep.
Henretinep eni. KeHicTikTik
kBaHTTay. Kypaeni atomaapaars
AIIEKTPOHJIBIK JACHTeHIepaiH
KypbuibIchl. KBaHTTBHIK caH. [laynu
npuHium. CyTeri MOJIeKyIachl.
WoHIBIK 5koHE KOBaJEHTTIK
Oainansic. Exi aToMant
MOJIEKYJIaHbIH 3JIEKTPOHBIK
TepMIEPI.

KBaHTTBIK 3/1eKTPOHUKAHBIH
3JIeMEeHTTepi.

TochIH xKoHE MOKOYp CoyJie
msirapy. Jlazepuep.

KBaHTTBIK CTATHCTHKA

3JIeMEHTTepI .

dazanelk  KeHicTiK. Kapanaibim
yambikTap. Kyl TBIFBI3IBIFBIL.
HepHcT Teopemachl KOHE OHBIH
canjapiapsl.

boze-Oiinmreiin  xone depmu-
Jlupak KBaHTBIK CTaTHCTHKaJapbl
Typaubl TyciHik. KBazubemmexTep.
OnapaplH — aHBIKTaMaiapbl KOHE
TYpJepi

Ne 68 3EPTXAHAJIBIK
KY¥MBIC

CayJiesneny CIIeKTpJIepiH




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK

CLIﬁbIM}ILIJ’lbIFBI, car.

Hapic-
Tep

3eprxa- COILK

IIpakTUKaNBIK
HAJIBIK,

CIK

3eprrey.
IIpakTHKANBIK ca0aKTbhIH
TakbIpbIObI: LlIpennnrep Tenaeyi
JKOHE CyTeri aToMaapbl.

14

Konpnencupienren
KypbuibimMasik
KpUCTaIOrpauSIHBIH
AIIEMEHTTEPI. Kpucranapix
KYPBUIBIMABI ~ 3€pTTEY  OAICTEpi.
Kpucranaplk TOpIapablH  KBLTY
CHIMBIMIBUIBIFEL. DOHOHIBIK Tas.
Kpucrangapabig KBLTY
OTKI3TIIIIHIET] oameMIiK P QeKT.
Merannapabig 3JIEKTP
OTKI3TImTIr. TOK TachkIManmaymibl
kBazuOemnmekrep.  Kpucrannars
SHEpreTukansly  30Haap.depmu
neHreiti. @epmu Oeri.
Metannaap,IM3IeKTPUKTEp KOHE
mana OTKI3TITIKTEP/IH 30HATBIK
Teopusicel. KeMmTik  eTKi3rimTep
tyciniri.  KemTik  eTki3rimTep
TYCIHITTI. MeHnmrikTi KOHE
KOCHAJBIK ~ OTKI3rimTep. ACKbIH
OTKI3TIIITIK KYOBUIBICHI.
Jlxocedcon s dekrici.
deppoMarHeTUKTEp KaCUETTEPiHIH
KBAaHTTBIK TYCIHITL. ©OcCepiIepMeH
anmacy.Kropu TeMIepaTypachl.
deppomMarHeTUKTEPIiH
MarHuTTeINyI.
IpakTHKaNBIK
TakbIpbIObI: KaTThI
¢pusukacol.
aneMeHTTENI.

KYH.

Cca0aKTBIH
JIeHe

Kpuctannorpadus

15

ATOM HAPOCHI KIHE IJIEMEHTapP
OesmexTep.

15-p9pic. ATom siApochl . AToOM
SITPOCHIHBIH, KYPBUIBICHL. SIpOITBIK
Kymrep. SAponbIK KymTepais
aybICMIANBI CHIATHL. SIpo Momeni.
Anbda-6eta xoHE raMma
HYPJIaHYbIH TET1 MEH
3aHIBUTBIKTAPHI )KOHE OJIap IbIH
3aTHeH acepraecyi. Sapobik
peaknusuIap. AToM SApOTapbIHBIH
pPaZMOaKTUBTI BIIBIPAYHI. S APOITBIK
OemninyaiH peakiuscel. beninynin




Beuaimaepain (TakbIpbINTAPABIH)
aTraybl

CalakrapabIH TYpJepi 00lbIHIIA eHOeK
ChIBIM/IBLIBIFBI, CAF.

Hapic-
Tep

IIpakTUKaNBIK

3eprxa-
HAJIBIK

COaX

CIK

TiI30€KTI peakuuschl. SapOIIBIK
peaktop. CUHTE3 pPEaKIIHUICHI.
DHeprus Ke3AepiHiH MpoodeMachl.

JaemeHTap 06JilLIeKTEp.
Jlenronnmap, agponaap. Ksapkrap.
KymTi 5>7eKTpOMarHuTTiK , QJCi3
KOHE QJIC13, TPABUTALIUSAIIBIK ©3apa
oceprnecynep. Kazipri ¢usukaHbiH
XKoHE acTpo(M3MKaHBIH  HETI3Ti
npobiemanapsl Typaisl TYCIHIK.
IIpakTHKATBIK ca0aKThIH
TaKbIPbIObI: ATOM SIIPOCHI JKOHE
3JIeMeHTap 06JIIeKTep .

Bapabirbl:

30

15

15

60

60

IIpakTHKAJBIK (CEMHMHAPJIBIK) ca0aKTAPAbIH Ti3iMi.

1.Marepuanblk HYKT€HIH KHHEMAaTUKAChl. MaTepuanIblK HYKTeHIH KoHE KaTThl ICHeHIH
JTMHAMUKACHI.
2. Cakrany 3aHnapsl. Tyrac opranap MEXaHUKAChIHBIH JIEMEHTTEPI.
3.I"a3 3aHaapsl.

4. TepmonuHaMuKa HET13/€epi.
5.97nekTpocTraTuka.

6.2J7eKTPOCTATHKAIIBIK OPICTET1 JUIICKTPUKTEDP KdHE OTKI3rimTep. TypaKThl 3J€KTp TOTHI.

7.Maruut epici. 3aTTarbl MarHUT Opicl.
8.DJeKTPOMArHuTTIK HHAYKIHA KyObUTbICEL. MakcBeIT TeHaeyiepi.
9.I'apMOHMSIIBIK JKOHE AJICKTPOMArHUTTIK TepOemicTep.
10.37€KTpOMArHUTTIK TOJKBIH. | €OMETPHUSIIBIK ONITHKA

11. Kby IbIK COyJIeNeHy.
12.KBaHTTBIK CoyJIeJIEHY TEPHUSCHI.
13.1lIpenunrep TEHALY1 )KOHE CyTErl aTOMIapHhl.
14.KaTTBI JCHEC (1)I/I3I/IKaCI>I. Kpuctannorpacdpus snemeHTTeni.
15.AToM SAPOCHI J)KOHE dIIEMEHTap OOJIIIeKTED .




3epTxaHajbIK ca0aKTapAbIH Ti3iMi.

1.Ne 16 3eprxaHaibIK )XyMBbIC

MackBe MassTHUTIHIH KOMETIMEH JICHEHIH HHEPIHs MOMEHTIH aHBIKTaY
2.Nel8 3epTxaHaibIK KYMbIC

Kneman-Jle30pm omici apKbUTBI aya TYTKBIPIBIFBIHBIH KO3()(PUIIMEHTIH aHBIKTAY.

3.Ne42-3epTXaHaIBIK )KYMBIC
DJEeKTPOCTATHKAIIBIK OpICTi 3epTTey

4. Ne39-3epTxaHaIbIK KYMBIC
Kannsinama OM 3aHbIH YHPEHY.
5.Ne48-3epTXaHaIIBIK )KYMBIC

XKepaig MarHuT MHIYKIHUSACHIHBIH TOPH30HTAN KYPACTHIPYIIBICHIH OJIIICY .
6.Ne 72 3epTXaHaJIbIK )KYMBIC

MpbIC MOHBIHBIH UPPAKLIUACHIH OaKbLUIAY.
7.Ne 64 3epTXaHAJBIK )KYMBIC
@DOTO3JIEMEHT CUITATTAMAChIH 3€PTTEY
8.No 102 3epTxaHaNBIK KYMBIC
Credan-bonbliMaH TypaKTBICHIH aHBIKTAY

OKbITy]_III)IMeH CTyI[eHTTiH 03IliK KYMBICBIHBIH TAKBIPBINTBIK KOCHAPbI



0COX CabakreiH | CabaxThiH | TancelpmMaHbIH Y chIHBLIATHIH
TaKbIPBIOBIHBIH aTaybl MakKcaThbl OTKI3y Ma3MYHBI oneduerTep
TYpi
1 Takpipbin. Kunemaruka. bepinren Ta | Tectiney | NeNe
KBIpBIT  OOH 1.4,1.7,1.19, 1.20,
BIHIIIA 2.4,2.20;2.38;2.42 [3,cTp. 5-15]
ouTiMIi [4,0eT. 30 —
TEPEHJIETY 54]
2 TakpIpbill. Marepuanaslk | bepinren ta | Tectiney
HYKTE HiH TUHAMUKACHI. KBIpBITT 00i1 NeNe 8 30
KatTel 1eHe 1uHAaMHUKACHI. BIHIIIA 1.43:1.48:3.9.3.10 1P U=
. ’ > ’ 63]
oumimi 3.36
TEPEHIETY
3 TakpIpbin. ['a3 3annapsl. Bbepinren Ta | Tectiney
KBIPBIIT 00 NeNe
bIHIIIA 5.4;5.15;5.21; 5.22; [4,06eT. 73-95]
O1mimMi 5.28;5.45;5.48; 5.23;
TEPEHIIETY 5.102 5.159
4TaKbIpHIII. bepinren Ta Tecrtiney | NeNe [4.6er. 268 —
TepmonuHamuka. KBIpBITT 00i1 5.119; 5.128, 5.155, 271]
BIHIIIQ 5.185, 5.202.
oumimi
TEPEHIETY
5 TakpIpbin. Dnektperatuka. | bepinren ta | Tecriney | NeNe
KbIpbITT  00i1 9.15, 9.22, 9.54,
BIHIIIA 9.74,9.119 . [4,6eT. 73-95]
ouTiMIi
TEpEHAETY
6 TakpIpbIn . TypaKThl TOK. beputren Ta | Tectiney | NeNe
KBIpBITT  OOM 10.7,10.14, 10.53, [4.6eT.. 96
BIHIIIA 10.106.
. 107]
outiMmi
TEPEHIIETY
7. DneKTpMarHeTu3M. Bepinren Ta | Tectiney | NeNe
KbIpbITT  00i1 11.1,11.2, 11.18, 4,607,137
BIHIIIA 1.77.
. 150]
ouTiMIi
TEPEHACTY
8 TaKbIPHIII. beputren Ta | Tectiney | NeNe
DNEKTPMArHUTTIK UHAYKIHS | KBIPBIT O0i 11.84,11.93,1.107, [4,06eT. 163 —
KYOBLIBIC bIHIIIA 11.130, 22.10 [6], 187]
OLTiMTI 23.24[6], 23,28[6].
TEPEHIETY
9 rtakeipein.  TepOemictep | bepinren Ta | Tectiney | NeNo
MEH TOJKBIHJAP. KbIpbITT  00i1 12.1,2.9,12.24, 12.33, | [4,0eT. 187 —
BIHIIIA 12.70, 12.77. 205]
ouTiMIi
TEPEHACTY
10 TaxpIpsIII. bepinren Ta | Tectiney NeNe [4,0eT. 235 —
DIIeKTPMarHUTTIK KBIpBITT  OOH 14.1, 14.5, 14.9, 241]

TOJIKbIHAAP. reOMeTpI/ISUILIK
OIITUKa

BIHILIA
ouTiMIi

14.24, 14.25, 27.9.




TEPEHIETY

11 Takeipein.. JKbutynslk | bepinren Ta | Tecriney
COyJIEeTICHY . KBIpBITT  OOH NoNe [8]
BIHILIA 15.12; 15.14; 16.25; Oer. 233 —
olmimai 30.11, 30.18, 30.22 . 236,
TEPEHICTY 4,0er. 244 —
249
12 Takpipsin. KBaHTTBIK bepinren Ta | Tectiney | NeNo 4,0et. 254 —
CAOYJIENIEHY TePUSICHI. KBIpBITT 00i1 16.30; 16.38; 16.42, 260,
BIHIIIA 31.2, 31.16, 32.1,| 4,6er..266 —
olmimMi 32.19. 269,
TEPEHJIETY 273 -278
13 TakpIphIII. bepinren Ta | Tectiney NoNe 4,0et. 283 —
Karte! nene ¢pusukacel. KBIpBITT 00i1 18.1; 18.15; 34.12, 289
Kpuctannorpadus anemeHTTeni. BIHIIIA 34.18, 19,5.
oumnimi
TEPEHJCTY
14 TaxpIpsIII. Bbepinren Tta | Tectiney | NeNe 4,6et. 328—
[lIpenuurep TeHIEyl >KOHE | KBIPHITT OO 19.13; 19.24; 333
CyTeri aToMIaphbI BIHIIIA 19.34;19.36; 19.40 4,0et. 340—
ouTiMIi 341
TEPEHIETY
15 Taxpipein. .ATOM beputren Tta | Tectiney | NeNe 4,6et. 348 -
APOCHL. DIIeMeHTap KbIpbII  00i1 21.3,21.26,21.31, 353

OediexTep.

BIHIIIA
oumimi
TEPECHJIETY

22.2,22.9,22.13,
22.16,22.42.

COXK apHanraH 0aKblIay KYMbICTAPbIHBIH TAKBIPHIObI

1 TakpIpbIn. Kunemaruka

1. Ecenrep. Ne 1.2, 1.4, 1.21, 1.28[2], 1.2[3]




N

kW

Bexrop 6oy yiriH ¢u3nKanelK mamMa KaHaad mapTTapabl KaHaraTTaHABIPY
KaXeT.

Kanpait 2 BekTopaapabl KOCYJbIH T€OMETPUSUIBIK JKOJAaphl 013re Oenriii.
BekTopibIK(CKaIApIIbIK) KOOSHTY KoOEHIKIITEpAIH peTiHe Toyenai me?
Bekropiblk npoekiusachl gereHiMiz? OHbIH TaHOACHIH aHBIKTay epeKerepl.
Ko3sraspic TeHIey1HIH BEKTOPIIBIK OCINTieyiepi MEH BEKTOPJIBIK Ka3ybIHbIH
apTHIKIIBUIBIFBI KaHaH.

2 TakpIpbINn. MaTtepualiIbIK HYKTEHIH KOHE KaTThl JICHEHIH TUHAMHUKACHI.

l.
2.
3.

4,

Ne23,25,2.9,2.16[2], 2.7[3].

OCepIiH Kapchl dCep/IeH albIpMaIIbUIBIFBIHBIH CYObEKTHUBTIK CHIIATHI Hele?
HbOTOHHBIH eKIHII 3aHBIHBIH KYIITIH aHBIKTaMachl 00JIyFa yKapaMChI3IbIK
Ke3Kapachl Heae?

KyiieHiH Marepuanabl HYKTEIEPIHIH oCep €Tyl KYLUTEPiHIH MOMEHTIHIH
HOJIre T€H 00JIaTBIHIBIFEI.

3 Takpipbin.CakTany 3aHIapbl.ApHAbl  CaJBICTBIPMAJIBUIBIK ~ TEOPUSCHIHBIH
3JIEMEHTTEPI.

1.
2.
3.

e

=R

9.

Ne 1.46, 1.43, 1.49[2].

BypBIMTHIK KBIIAAMIBIK BEKTOP SKEHIIT1 KaliJaH MIbIFaIbI?

Bbypeiutelk yaey aereHimiz He? Erep KbpuimamIblK OaFbIThl OOMBIHIIA
e3repMmece o1 Kajai OarbITTalaIbl.

MexaHUKaJBIK KYHEHIH epKIHIIK 1opeKeci HEMEH aHbIKTaJIa Ibl.
Kos3raspIcThIH,  op TYpiai KaFgaWbIHAAFbl KATTBl JICHCHIH  epKIHIIK
JOPEKECIHIH CaHbl HEIIETe TCH?

["anuneit Typnenaipyi.

CanbICTBRIPMANBIIBIKTHIH, apHaYJIbl (ep0ec) TeOPHSCHIHBIH IOCTYJIATTaPHhI.
MaccaHbIH KbUIIAMIBIKTaH TOYEJILIITI.

Eriznep napagokcel.

10.KmaccnuecKKaJIbIK MEXaHUKAaHbIH KOJIIAHBLTY IIAPTTAPHL..

11.17.3[1], 17.6[1], 17.10[1].
5 rtakpipbin. CratucTUkanblK (U3MKa >KOHE TepMoAuHamMuKa. CTaTUCTUKAIBIK
Tapaiyap.

l.
2.
3.

W

7.

Ne 5.1, 5.15, 5.32, 5.69, 5.81[2].

MonekynanslK (pU3UKaaaFbl 3aTTHIH MOJICIIIHIH HET13T1 AJIEMEHTTEPIH CaHa.
Ken OemmiekTepaiH  JIUHAMUKAJIBIK  CHUIIATTAMACBIHBIH  TEXHUKAJIBIK
TYPFBIJIaH ICKE acmayblHaH, TEOPHSUIBIK KapaMCBI3ABIFBIHBIH TXIpUOene
Al JaChI3IBIFBI HEJIIKTCH.

. Cakrany 3aHbIHa CoWKeC KeJeTiH, OipaKk KOJDKETIEWTIH 3aTThIH KyHiHE

MBICaJ KEJTIp.

Temneparypa eckeH cailblH MakcBesll TapaTybl Kajail e3repel.

Kannail nene temmneparypaHblH TEPMOJUHAMHUKAIBIK a0COMIOT HIKaTaChIHAA
TEPMOMETPJIIK €ceO1H]IE albIHFaH.

OPTYpJll UHTEpBAIIapAa KaHAall TEPMOMETPMEH KOHE OJIIey dIICTepIMEH
TeMIeparypa eJiieHe/1?

6 Takpipbill. TepMoamHamuka Herizzepl. [a3mapaarbl TacbiMannay KyObLIbICHI.
Haxkre! razpap.



1.Ne 5.1, 5.15, 5.32, 5.69, 5.81[2].
2.MonekynanslK (pU3MKaaarbl 3aTThIH MOJIEIIIHIH HET131 3JIEMEHTTEPIH CaHa.
3.Ken GenmiektepaiH TUHAMHUKAIBIK CUMATTAMACBIHBIH TEXHHUKAIBIK TYPFBIIAH
iCKe acrmayblHaH, TEOPHSUIBIK JKapaMCHI3bIFBIHBIH TOKIpHOeIe MmaiaachI3IbIFbI
HEJIIKTEH.
4. Kangait 1eHe TeMmrepaTypaHblH TEPMOJMHAMUKAIIBIK a0COJIIOT MIKAJIaCchIHAA
TEPMOMETPJIIK eceOiHC aJIbIHFaH.
5.0pTypai uHTepBaigAapia KaHAall TEPMOMETPMEH >KOHE OJIIIey dJliCTepiMEH
TeMIiepaTypa eJeHe1?
6.HakThbl ra3 nzorepmacsl.
7.@azanblK quarpaMMaHblH KYH.
Cy#BIK TIEH KaTThI JICHECHIH aybICYHI.
8.Taceimannay ko3 puUIIMEeHTIHIH TeMIepaTypa MEH KbICHIM apachIHIAFbl
OailIaHBICHI.
9.6.2[1],6.9[1], 5.113[1], 5.138[1].
] TaKpIPBIIL. DiekTpocTaTuka l.
1. DnexTtp 3apsABIHBIH CaKTaly 3aHBbI.
2. DNeKTp epiCiHIH CyNeprno3UIUs TPUHIIMIII.
3. Hykremnik 3apsaThIH 2JICKTP OPICIHIH KEPHEYJIIT MEH IMOTESHIIHAIIBI.
4. 9.1[1], 9.19[1], 9.26[1],9.39[1],9.47[1].
8 TaKbIPBII. DIEKTPOCTATHKA. (KAJIFACHI)
1. 3apsiarap Tene-TeHaIK Kyiae O0IFaH/1a ©TKI3TIIITEr] 2JIETP OPICiHIH
KEpHEYJIIri Here TeH,.
OTKki3rimke OepiiareH 3apsia Kaiaii 6emiHreH?
Konpencaropiap oHe 0JIap/iblH TEXHUKAA KOJIAHBLTYBI.
DIEKTPOCTATHKAIBIK OPIC YHEPTHACHIHBIH KOJIEM/IIK THIFBI3IBIK SHEPTUACHI.

9.79[1], 9.97[1],9.105[11,9.125[1].

Nk W

O TakpIpbII. TypakTsl 35K Tp ToFbl. MarHuT epici.
1. Ne10.3,10.11,11.32
2. Dnektp Tiz0erinueri ecenteyyiep yiuiH KupxroB epexeci KaHIall 3aHHBIH
casiapbl OOJIBIN TAOBLIBIIBI.
3. DIeKTp KO3Faybl IIKYII YFBIMBIHBIH aHBIKTAMAaChl aTaybIHa cail Keje ma?
4. DnekTp TOObIHAH Taii1a 0OTYBIHBIH HET13T1 MAapTTapPhI.
. [MoTennumanmap abIpbIMbl, KEPHEY, FIEKTPKO3AYIIbI KYIITEPIHIHPUZUKAIIBIK
MOHI KaH1al
6. Ocpl mamanapasia CU sxyiiecinari esem 011 JTiri Kanaai?
Ne 11.72,11.73, 11.74, 11.75[2], 16.1, 16.4[4].
8. MarHut epiCiHiH KO3FaJfaH 3apsiKa ocep €Tyl KYLIIHIH KaHJald KacuerTl
3apsil KbULAAMABIFBIHBIH MOAYJIIHIH TYPAKThUIBIFbIH KAMTAMAachl3 €Te1?
9. Marnut epiciHJie alfHaIFaH 3apIThIH KO3FaTy OaFbIThI HETE TOYeIi?
10.91ekTp »KOHE MarHuT epicTepiHae Oip Me3riuljae KO3FajlFaH 3apsaThiH
BIFBICYBIHBIH TYBIH/IAY MEXaHU3MIiH TYCIHIIP.
11.3apsia bIFBICYBIHBIH OAFBITHI 3apsi/i TAHOACKIHA TAyeEN1 Me?
10 TakpIpbII . 3aTTaFbl MAarHUT OPICl. DIEKTPOMATHUTTIK HHAYKIHUS KYOBLIBICHI.

9

~



. AWHBIMANBl TOKTBIH TEHEPATOPBIHBIH JKYMBICHI KaHIal (PU3UKAIBIK

KYOBUTBICKA HET13/I€IITEH.

Here e3apa WHAYKTHBTUIIKTI ecenTey (opMyJiacblHa CBhI3BIKTBIK TOK
KATbICaJbl, a1 UHYKTUBTLUIIK ChI3BIKTBIK TOK aApKbLJIbl O©PHEKTEIMENI].
Maruut epiciHiH KaHAall KacueTi TOrbl Oap OpaMHBbIH WHAYKTHUBTLUIITIHIH
TYPAKTbUIbIFbIHBIH IIAPTHI.

11 TAKBIPBII. DIEKTPOMAar HUTIK ©pIC YIIIH TOJIKbIHIBIK TEHJEY.
1. SHCKTPOMaFHHTTiK OHCPIUA arbIHbBIHBIH ThIFbI3AbITbI.

YmoB — [1oMHTHUHT BEKTOPBI.

2.YaKpITIIa XKoHE KEHICTIK KOTePEHTTLIIK.
3.UaTepdepomerpiiep.
4.No 16.12; 16.14; 16.27[9]

5.

BekTopaslk Auarpamma ofici.

6.JleHrenex caHpuTayaFbl AUPPAKITHS.
7.Ne 16.30; 16.38; 16.42 [9].
8.Ilonspuzanusiianras ®KapbIKThl Tayay. XKapTeuiail ;koHe TOPTTEH

O1p TOJIKBIH MJIACTUKACHI.

12 taxkpIpbIn. KanTteik Gpusuka. JKoutyabiK cayiie msrapy. KBAHTTBIK TepUsIIapAbIH
HET13T1 UJIeSUTapbIH TOXIPHUOE KY31HI€ TYKBIPIM/IAY.

l.
2.
3.

XNk

KBaHT Teopust uACsIChIH TOKIpUOEE ToNeIILy.

Panes-/IxuHca 3aHbI. YIIBTPaKYITiH anaThl.

OnTukanslKk TupoMeTpusi. Paguanuanbik, sKapKbIpay xKoHE TYCTIK
TeMIlepaTypa

ATOM KYpPBUIBICHI Typajbl 3BOIIOLUSIIBIK KO3Kapac.

Jle Bpoiiis TONKBIHIaPBIHBIH KACHETTEPI.

KBaHTTBIK — MEXaHHUKAJBIK KOHE KIIACCUKAJIBIK
OCLIJLISATOPIAPAbIH  albIPpMAIIbUIBIKTAPBHI.

Benmiek «moreHuanIpIK MIyHKBIPABIH TYO1HE» 60Ja ana ma?

13 TaxpIpbIn. [peauHrepain CTAIMOHAPIIBIK XKOHE YaKbIT GoiibiHIna KYii Terueyi. KBAaHTTBIK
TEOPUSIIaFbl aTOM KOHE MoJIeKyJia. KBaHTTHIK 3JIEKTPOHUKAHBIH 3JIEMEHTTEPI.
1.MoHaBIK jk0HE KOBAJICHTTIK OaislaHbICTap.
2.I'enuii-HEOHIBIK JKOHE PYOMH/IIK JIa3epJIapbIHbIH )KYMBIC 1CTEY 9JIICTEPI.
3.KBaHTTBIK AJIEKTPOHUKAHBIH YJIEMEHTTE
4.HepHCT TeopeMachl )KOHE OHBIH CaJlJIaphl.
5 .KBaHTTLIK CTaTUCTHUKA SHCMCHTTepi
6.dromonr-I1tu 3aHb! %oHE OHBIH KOJJIAHBLTY IIET1.
7.KBazubeniiekTep TOK TaChIMaNIIayIIbLIap PETIH/E.
8. DNMEeKTPOTKI3TIIITIKTIH KBAaHTTHIK KOHE KIIACCUKAIIBIK

TCOPUATIAPBIHBIH aﬁBIpMamBIHBIKTapLI.

14 TakpIpblll. . Konnencauus JaHfaH Kyii

RS S

DeppoMarHeTUKTEP/IIH KaCUETTEPI.

ApanblK OaKkplIayFa JalbIH/BIK.

Deppo- )KOHE EPPOMATrHETUKTEPre KBAHTTHIK TYPFbIIAH KO3Kapac.
®eppurrep. KypbuibIChl.

MarsuTTik MaTepuangapablH TEXHUKAA KOIAaHbUTYHI.



15 TakbIpBIIT. ATOM SIPOCH XKOHE dIeMEHTap OOJIIEKTED

ATOM sIAPOCHL.

S neposbIK peakTopJiap.

S nepoibIK SHEPTUSHBIH MACeIeepi.

OnemeHTap OeNeKTepAiH TypJiepi

Ocpl 3amanfFbl (pU3MKa MEH acTpOPU3UKAHBIH HET13T1 Maceenepi.

Nk W=

Crynentrepain Oijimin 6aranay Oesrinepi
[Ton GoiipiHIIa eMTHXaH Oarachkl MEXeJiK OaKplIay OOWBIHINA YATEPIMHIH OapbIHINA YIKEH
KkepcetynepiHiH (60% maeifiH) jkoHE KOPBITBHIHABI aTTeCTAlMsIHBIH (eMTuxaHHbH) (40% meifin)
KOCBIH/IBICHI PETIH/IE aHBIKTANIAIbI )KoHe Kectere coiikec 100% neifinri MoHII KypauIbl.



OpinTik  kyde  OoiipiHma | bamimap | %-Tik KypaMsel JlocTypmik  xyde OoWbIHIIA
Oaranay Oaranay

A nudpasix 6asama 4,0 95-100 OTe KaKChl

A- 3,67 90-94

B+ 3,33 85-89 XKakcer

B 3,0 80-84

B- 2,67 75-89

C+ 2,33 70-74

C 2,0 65-69

C. 1.67 60-64 KanaraTtanasIpapibIK
D+ 1,33 55-59

D- 1,0 50-54

F 0 0-49 KanarattanpIpapiabIKChi3

Apanblk Oakpiiay OKBITYIOBIH 7-I0i JKoHE 14-m1i  anTajmapblHIA JKYpri3uieni >koHe
OaKplUIayIBIH KeJIeCi TYpJIepiHeH HIbIFa OTHIPHII, YIHBIMIACTHIPBLIAIbL:

OKBITYIbIH aKaJICMHSIIBIK K€3€HI, anra
= 11231456789 1011|1213 | 14|15
e 7 =
> = o)
: 2 :
i « 2 3
< )
- i
X
Katbicy 02 | * | * [ * [ * [ =[] *]*] =] =% =*]=x]x 3
Jlexums o O |l w | s | [ % | | % | s | | % | % | % | % | % | = 6
KOHCIICKTICI
HpaxTnka- 1 S I O T T T A T T A I R I
JIBIK, cao.
3eprxaHanblK | 1,25 " w | % | % | % x | % | *
10
ca0.
JKaz6ama 7 " " 14
Kayar amy
COX 08 | * | * | * [ * [ *[*[*]*]*] =] ]*]=*]=]x]12
Bapiibirs
(atTect/ 30 30 60
OOMBIHIIIA)
Emtruxan 40
bapibiFbl 100

1.12 CasicaTsl k9He poueaypajapbl
«®Du3nkay» MoHIH 3epesey Ke3iH/e Kelecl epekenepi caKTayabl CypaiiMbIH:

1. Cabakka KemIiKIey.

2. CabakTel ceberici3 OocaTmay, ayblpFaH jKaFjaiiia — aHbIKTaMaHbl, Oacka >karmailnmapna
TYCIHJIipME XaTThl YCHIHYIBI CYPAMBIH.




3. Oky mporieciae OeyiceHe KaThICy.
4. KypcractacTapMeH »OHE OKBITYIIBUIAPMEH IIbIIAMJIbI, alllbIK, KaJITBIKCHI3 KOHE TUICKTEC
oouy.

Oky-daicTeMesIiKk KAMTaMAaChI3 eTUTYIHIJIIK

ABTOPIBIH Oky-omicTemenik bacmacer, | /lanamap caHbl

aThI-KOHI oneoueTTepaiH Ieikkan | Kitanxa- | Kaden-
aTaybl KBLTBI Ha/Ia paaa




Heisri onedourrep

Casennes U.B. XKannel pusuka Kypcbl Mekren, 18 8
[—1II Tom 1988 r.
Casenses ULB. ®usuka Kypcbl-111 Tom Kaparann 120 1
bl -2013,
BosbkeHmTeln Kanmsr ¢buszuka | Mocksa, 150 15
B.C. KYPCBIHBIH ecenTepi 1990 r.
AxmetoB A. K. dusznka AJMaThl, 50 3
2000
Axpuibaes XK. C. OnekTp )xoHe marHeTusMm | Kaparann 50
Epmaran6eroB K.T. b1 2003
MunanteeB B.I1. AtomHas (usuka. Mockaa, 45 8
1999 r.
Tenecuun P.B. Monekynsipuas pusuka. | Mocksa, 46 6
1980 r.
Jlo3oBckuii B.H. Kypc ¢usuxku B 2-x| C.-II, 53 6
TOMaX. 2001 r.
Marsees A.H. DIIEKTPUYECTBO u | Mockaa, 65 10
MArHETU3M. 1983 r.
Tpodumona T.H. C6. 3amau mo oOmel | Mocksa, 143 8
duzuke. 2001 r.
Uponos N.E. — 3amaun mo  oOmieit | Mockaa, 153 7
¢uzuke. M. 1999 r.
Cagennes U.B. Kypc oOmeii ¢uszuku B 5 | Mocksa, 120 10
TOMax. 2001 r
Tpodumona T.H. Kypc ¢uzuku. Mockaa, 210 12
2001 r
biunim koHe |Op  moH  OoiipiHIIA | AcTaHa, 105 22
TeCTLIeyJIey11H AKOFapFbl oKy | 2005 1.
MEMJICKETTIK OPBIHIAPBIHBIH
CTaHJIaPTHIHBIH CTYJICHTTEpIHE apHaJFaH
VITTBIK OPTAJIBIFBL. | MEMJIEKETTIK apaJbIK
OakpuIay — TECTLIEPiHIH
KUBIHTBIFBI.
Kocbimia sgeduerrep
oo0mirannapoB K., | ®usuka Anmarsl, 10
Axpii0aes A. K. 1995
Keuikpi0aeBa M. Kanmer busuka | Anmarsl,
KYPCBIHBIH €cenTepi 1992 5
AOGnynaes XK. ®dusuKa Kypcsl AnMarsl, 20 5
1994
CanpkeeBa  A.K., | Monekynanelk  ¢usuka | Kaparanabl- 100 10




‘ Konb6amna K.b. - ‘ KOHE TEPMOJMHAMMKA
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Ma3MYHBI Mep3i-
Mi
CoOX Ortinren Herisri KOHE
TAKbIpHITTAp KOChIMIIa 4-Gaiinanbic ArpiMaa | Anra
OoMbIHIIIA oneOueTTIH N
. A cararrap FBI caiibIH
TEPEHJIETIM OKY YKaJIIIBI Ti31MI
3epTxaHajbIK «MexaHuKa [6,0eT. 5-15], | 1-Gaitnanbic ArpIMIa 2-amnra
YKYMBICTApIbI Oemimi Ooitpiama | [8,0et. 30 — 54], | cararTap FBI
KOpray TEPEHACTII OKY [224-236  Oer],
JIEKIHsIIap
KOHCIICKTICI
[TpakTHUKaIBIK «MexaHuka [6,0eT. 5-15], | 4-6aitnanbic ArpIMIa 1-4
ecenTepin Oemimi OoitpiHmma | [8,0er. 30 — 54], | cararTap FBI anTa
HIBIFapy TEePEHETII OKY [224-236  Oer],
TeKUusap
KOHCIIEKTICI
3epTXaHajbIK Monexyna [6,0eT. 5-15], | 3-Oaitnanbic ArpiMpa 4,56
JKYMBICTapIbI JIBIK, TEPMO [8,6er. 30 — 54], | cararTap FbI arnra
KOpray JTUHAMUKAIBIK [224-236 oer].
Onektpoctatuka | [77-94 Get] [94-
Oemimi Oofipiama | 108 Oer] [8, Oer.
TEePEHETII OKY 91 - 94, 107-
111], nexuusmap
KOHCIIEKTICI
[IpakTukanibk Monekyna [6,0eT. 5-15], | 3-6aiinanbic ArpiMIa 5-7
ecenTepin JIBIK, TEPMO [8,06er. 30 — 54], | cararTap FBI amnTa
HIbIFapy JTUHAMHUKAIBIK [224-236 oer].
Onektpoctatuka | [77-94 Oet] [94-
Oemimi Ooiipiama | 108 Oer] [8, OerT.
TEePEHETIM OKY 91 - 94, 107-
111], nexuusmap
KOHCIIEKTICI
Attectanus-nblK | «MexaHuKay, 1 O1piKKeH | ApayibIK 7 anta
*kazbara Monekyna [6,6er. >-15], cararrap
moynb Ne 1 JIBIK, TEPMO [8,0er. 30 — 4],
- ’ [224-236  Oer].
JTUHAMUKAJIBIK [77-94 Ger] [94-
usuray, 108 6er] [8, 6er.
DneKTpocTaTHKa
OemiMi OoiibIHIIA o1 — 94, 107-
TEPEHJIETIM OKY Hi], JICKIWLIAp
KOHCIIEKTIC1
3epTXaHajbIK TypaxkTbl TOK [142-162 OeT] [8, | 1-OaiinaHbic ArniMaa 7
JKYMBICTapIbI ’KoHe Marnut oer.. 151 — 163] | cararTap FBI amnra
KOpray epici [167-192  OGert],
OeJrimi OOMBIHINIA | JISKIIHSIIAP
TEPEHJIETIM OKY KOHCIEKTIC1
[IpakTuKanbK TypakThl TOK [142-162 OeT] [8, | 3-0aiinaHbIC ArniMIa &-10
ecenTepin *KoHe MarHut oer.. 151 — 163] | caraTTap FBI amnTa
HIBIFapy epici [167-192  OGert],

OeuriMi OoBIHILIA

Jexuusiap




TEPECHJIETII OKY

KOHCIEKTIC1

3epTXxaHajbIK Onruka xoHe [142-162 OeTt] [8, | 3-OaitmaHbIC AFrpIMIIa 11,12,
KYMBICTap/bl KBaHTTHIK ¢u3uka | 6er.. 151 — 163] | cararTap - FbI 13
KOopray ATOM SpOCHI [167-192  Ger], amnTa

JKOHE dJIEMEHTAp | JICKIHUsIIap

OeJmexTep KOHCIIEKTIC1

OeiMi OoiibIHIIIA

TEPEHJICTII OKY
[IpakTHkambiK Orntuka xoHe [142-162 Get] [8, | 4-Oaiinanbic ArbiMaa 11-14
ecenTepin KBaHTTHIK ¢u3uka | Oer.. 151 — 163] | cararrap FBI amnTa
HIBIFApy ATOM sIIIpOCHI [167-192  Ger],

JKOHE dJIEMEHTap | JISKIHsUIap

OemiekTep KOHCIIEKTICI

OeiMi OobIHIIIA

TEPEHAETII OKY
Arttectanus-nblK | TypakThl TOK [142-162 Oet] [8, | 1-OaitmanbIC ApainbIig 14 anta
*a3zbama *oHe MarHut oer.. 151 — 163] | cararTap

epici [167-192 oer],
MoAyJ b Ne2 OrnrTuka xoHe JIeKUus1ap

KBaHTTHIK (PU3MKA | KOHCTIEKTICI

ATOM SPOCHI

KOHE

DIIEMEHTap

OeJexTep

OeJtiMi OOMbIHIIIA

TEePEHJETIN OKY

[Ton Heri3ri xone

. Cec-cus

EMTUXAH MaTepHAIbIHbIH KOCBIMIIIA 2 OaiinaHbIC Kopst Ke3eHiH

MEHTepiTy onebueTTiy cararrap THIH]IBI e

JIEHT€HiH TEeKCepy

JKaJIIbI Ti31Mi1

O3iH 631 0aKbLIayFa apHAJIFAH CYpaKTap
2 ceMecTp. MexaHuka
1. MarepuanblK HYKTE JeIl HeHl aTaanl?




Canak xyiiecl Jemn HeHi aiTaabi?

KO3FanbICThIH TPAeKTOPUSCHI A€M HEHI alTa Ibl?

Panuyc BexTop zemn HeHl ailTajbl?

MarepuanblK HYKTe€ KO3FaJbIChIHBIH KbULAAMIBIFbI 1€ HEH1 aliTa bl?

MatepualiblKk HyKTEHIH YeYi JIen HeHl alTabl?

BipkaneinThl KO3FalbIC JIeN KaHJal KO3FalbICThl aWTaabl? BipKagbInThl

KO3FJIBICTBIH TEHJCY1H KENITIpiHi3?

8. BipkanmbInThl KO3FaJIbIC JIeT KaHAal KO3FabICThl aiTanbl? JKOJIbIH yaKbITKa
TOYeAUTIT rpadUriHeH OIPKAJIBINITHI KO3FAIbIC YIIIH CAJbIHFAH KO3FaJIBICTHIH
JKBUIIaMJIBIFBIH KaJIall aHBIKTANIbI?

9. Kanmaii KO3FaJbICTBl OIPKANBINITHl aWHBIMAJIBI KO3FAJIBIC JIM  aTaiibl?
BipKaaeImThl alHBIMAIIBI KO3FAJIBICTHIH TEHICY1H Ka3bIHBI3?

10.Kangaii KO3FampICThl  OIpKAJIBINTHI aWHBIMANBl KO3FAJIbIC JEN  aTailapl?
BipkanbinTel aHBIMaNbl KO3FAJIBIC YIIH YIEYIIH €Ki MoHIHE OaiJlaHbICThI
KBUTTAMBIKTBIH YaKbITKA OalIaHbICTHI TPAUKTEPIH CHI3BIHBI3?

11.BypbIIITHIK SKBUIAAMIBIK JIeTT HEHl alTaabl? BypBITHIK KbUIIAMIBIKTHIH
BEHKTOPHI Kayal OarbITTanfaH? BypBIITHIK KbULIAMABIK @ MEH ChI3BIKTHIK
KBUTIAMIBIK v apacblHAa KaHpaail OaiinaHbic Oap?

12.BypelITHIK yaey Jen HeHl aiWTanbl? BypbeINTHIK yIeyAiH BEKTOPhI Kajail
OarpITTaNIFaH?

13.Hopmasb yiey HeHl cunarTaiabi?

14.ChI3BIKTBIK >K0HE OYPBITITHIK IIaMaliapablH apachblHaa KaHaan Oaitianeic 6ap?

15.11lenGep OoMBIMEH OIPKAJIBINITHI KO3FAJBIC >Kacam Keje JKaTKaH OeJIIeKTIH
TaHTEHIUAb )KOHE HOpPMaJIb YeyJepl Here TeH?

16.Macca.

17.Kym.

18.byKis a5ieM11K TapTHUIBIC 3aHBI.

19.HproTonnbiH OipiHm 3aHbpl. Kannmail caHak >kyienepli HHEpLHUANAbl el
atanapl?

20.Mmnynbc. HpIOTOHHBIH €KIHIII 3aHBbI.

21.HpIOTOHHBIH YILIHIII 3aHBI.

22.AybIpAbIK KYII Jen HeHl aTaawpl? JIeHeHIH cajaMarbl Jen HEeHl auTaabi?
JleHeHiH caaMarbl MEH aybIpJbIK KYIIIHIH apachbiHIa KaHJald apMalibUTbUIBIK
oap?

23.Kanpgaii kymTep/ii KOHCEHpBATHB KyIITep aen aitanbi? KoHcepBaTtuB Kymirep
OPICIHIH KYMBICHI HET€ TeH?

24.MexaHUKaIbIK )KYMbIC HETE TE€H?

25.]leHeHiH KUHETUKAJBIK YHEPTUSICHI HETE TEH?

26.IloreHUManabIK PHEPrus HEMEH aHbIKTanaabl? AYBIPIBIK KYLI OpICIHAEr!
JI€HEHIH MOTEHIUAABIK YHEPTUSICHI.

27 1loTeHUManabIK SHEPTUs HEMEH aHbIKTas1aabl? CepriMil KbIChUIFaH CEeplleHIH
MOTEHIIUAJIBIK SHEPTUSACHI.

28.MexaHUKaJbIK DCHTPrUs JIeT HeH1 alTaIbl.

29.Ko3ranMaiThIH HyTere KaThICThl KYLII MOMEHTI JieTl HeHl aiTapl? Ky

MOMEHTIHIH BEKTOPHI Kaai 6arbITTainrad? ©amemMo1pIriri.
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30. Ky uiHi nen HeHi alTabl?

31. Ko3raJiMaiiThIH OCbKE KaThICThI KYIII MOMEHTI el HEH1 aiiTa ibl?

32. Koc kymr fen HeHi aiitagsi? Koc KylmTiH MOMEHTI Here TeH?

33. KozranmailTelH HyKTere OaillaHbICThl OOJIIIEKTIH UMITYJbC MOMEHTI A€l HEeHl

aiitanpl? IMITyIbC MOMEHTIHIH BEKTOPBI KaJlail OarbITTaIFaH?

34. Ko3raJIMalThIH OChKE KATBICTBI UMITYJIbC MOMEHTI JIeTT HeH1 alTabl?

35. JleHeHiH MHEPIIMS MOMEHTI Jien HeHi aiTaael? Here on 6alnaHbICThI?

36. AliHally OChbHE KaThICThl MAaTEPHUAIIBIK HYKTEHIH HHEPIIUS MOMEHTI.

37. AliHaily oChbHE KaThICThI JICHCHIH MHEPIUS MOMEHTI.

38. LlIteitHep TeopeMachl.

39. AliHaIMalTbl KO3FaJIBIC JUHAMHMKACBIHBIH HET13T1 TCHACYI.

40. AitHaiMasbl KO3FaJIbIC Ke31HE KYMBIC HETE TCH?

41. AitHanbICTarbl J€HEHIH KHHETUKAJUTBIK YHEPTUSICHI.

42. Inrepiemenni xoHe ailHaIMaJIbl KO3FaIbICTAPAbIH apaChIHAAPAAFbl YKCACTBIFBI.

43. mnynbCTiH cakTany 3aHbl. KEeHICTIKTIH jK9HE YaKbITThIH KaHAall KacHUETIMEH

UMITYJIbCTIH CaKTaldy 3aHbl OalIaHbICTHI.

44. YKaObIK >XYHEeHIH Macca [EHTP1 Kallail Ko3ranaabl?

45. Umnynbc MOMEHTIHIH cakTany 3aHbl. KeHICTIKTIH OHE yaKbITTBIH KaHJai
KaCHETIMEH UMITYJIbC MOMEHTIHIH CaKTaJly 3aHbl OalIaHbICThI?

46. MexaHUKAIBIK SHEPTUSHBIH CakTaly 3aHbl. KEeHICTIKTIH XoHE YaKbITThIH

KaH/Iail KaCHeTIMEH MEXaHHUKJIbIK SHEPTUSHBIH CaKTaly 3aHbl OaiJIaHBICTHI?

47. Nuepumanabpl eMec el KaHaan xKyienepi anraapi?

48. Wuepuwus Kymrepi gereH He?

49. HMHepums KYITEPiHIH 9ICTTET1 KYIITEPISH albIpMaIIbUIBIFbI KaH 1k ?

Kanmel )koHe apHayJIbl CANIBICTBIPMAIbl TEOPAHBIH TPUHIUII. CyHBIKTapIbIH
MEXaHUKACHI.

lManuneiaiy caibICThIpMabl MPULUIIL.

["anuneit TypaeHaipyaepi.

ApHayJibl CaJIBICTEIPMAaJibl TEOPUSHBIH MTOCTYIaTTapHhl.

ApHayJbl caJIbICTRIpMabl TEOpHUsiia KaHaal nHBapuaHTTap 6ap?

PensTuBTIK MEeXaHUKAJaFbl OKUFAIAP/IbIH aPAChIHIAFbI aAPaJIbIK.

JlopeHr1 Typaeaipyepi.

KosranpicTarbl ~ pensiTUBTIK ~ OOJIIEKTIH  MAacCacChlHBIH  KbUIIAMIBIKICH

OailJIaHbICHI.

7. ¥Y3BIHIBIKTBIH PETSTUBTIK KBICKAPYHI.

8. YakbITTBIH PEISTUBTIK KHICKAPYHI.

9. Macca »xoHe YHEpTUSHbBIH 03apa 0alIaHbICH.

10.MaTepuaiblK HYKT€ YIIiH PEISTUBTIK JUHAMUKACHIHBIH HEF13T1 3aHBI.

11.MaTepuanblK HYKTEHIH PEISTUBTIK HUMIIYJIbCIH KAaHAAW TEHIEY apKbUIbl
ecenTeyre 6omaan?

12. KuHeTHKaIbIK SHEPTUSHbBIH PENSTUBTIK TEHACYI.

13.1Tackaisb 3aHBI.

14.Apxumen 3aHBbl.
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15.Mnean cyiibIKKa aHbIKTaMa OEpiHi3.

16.I'magpocTaTUKAIBIK KbICHIM.

17.CyMBIKTBIH Y3/1KC13 3aHBI.

18. AFbIH CHI3BIFBIKOHE aFbIH TYTIF1 JIET HEH1 alTaabl?

19.bepuyiuiu TeHaeyi.

20.JlaMuHapABIK KoHE TypOYJIEHTTIK aFbICTaP/IbIH Al bIpMaIbLIBIFbI.

21.PeitHONC caHBIHBIH (PU3UKAIBIK MAFbIHACHI.

22.CTOKC TeHeY1.

23. Tytkpipablk  K0dGPuIMeHTiHIH (QU3UKaIblK MarbiHAchl. CyHBIKTap
ra3/iapJbIH TYTKBIPJIBIK KO3 OHUITUEHTI HeTe Ty i ?

MKT. Taceimanay KyObLIbICTAPHI.

MKTHiH Heri3ri epexenepi.

Nnean ra3 MoJeKyIaChIHBIH OpTallla KHHETUKAJIBIK YHEPTUSICHI.
TeMreparypaHbIH MOJIEKYJ1a- KHHETUKAJIBIK MaFbIHACHI.
MKTHiH Heri3ri TeHaeyi.

Wnean ra3apiH MOAEII.

ABOrajzpo 3aHsbl.

JlanbTOH 3aHbI.

N3oTepMUsIBIK TPOIIECTIH Ipaduri xKoHE TeHIIEYI.

. M3006apibIk nporiecTiy rpaduri xxoHe TeHACYI.

10 N30x0pabIK MpoIecTiH rpaduri xoHe TEHACYI.

11.Mennenees- Knaneitpon TeHaeyi.

12.MakcBenaig Tapaiy 3aHbl.

13.Mnean ra3 MoJeKyJIapblHbIH €H BIKTUMAaJ KbULIaMIbIFbI?
14.Mnean ra3 MoJIeKyJapblHbIH OpTalia apu(pMETHKAIBIK JKbUIIaM/IbIFbI.
15. N tean ra3 MOJEKYJIApbIHBIH OpPTAIlla KBAAPATTHIK JKbLIIaMIbIFbIL.
16.bapomeTpiik TeHAEY.
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17.CpIpTKbl MOTEHUMATABIK ©picTeri Oeiuekrep yuIiH bojablMaHHBIH Tapaity

3aHEL.
18.TaceiManmay KyObUTBICTAPBIHBIH Kbl CUITATAMACHI.
19. 1uddy3us Tenaeyi.
20.TYTKBIPJBIK TEHCY.1
21.Kbu1y ©TKI3TIIITIK TEHACYI.

22. Inddy3us xodhdunMeHTIiHIH (U3UKAIBIK MaFbIHACHI JKOHE KHHETHKAJIBIK

TEOpHs1 OOMBIHIIIA OHBIH TEHILYI.

23. TyTkpipiblK KO3GGUIHMEHTIHIH (DU3UKAIBIK MaFbIHACHI KOHE KHHETHUKAIBIK

Teopusi OOMBIHIIIA OHBIH TEHILYI.

24 Kbty  ©TKI3TIIITIK  KOIPOUIMEHTIHIH  (U3UKAIBIK  MaFbIHACHI
KMHETHKAJIBIK TE€OPHUs OOMBIHIIIA OHBIH TEHJIEYI.

25.MoJieKynaHblH €pKIH KYPY KOJIbI.

Tepmonunamuka. Haktel raznap. ®a3ansik aybicymap.
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. Wmean ra3aplH 10IK1 SHEPTUSICHI.

. EpkiHzmik gopexkenep caHbl. OHEPrUsiHBIH EpKIHAIK Jopexenep OoilbIHIIA

Tapaysbl.

Kenemi e3repeTiH ra3/iblH >KYMBbICHI.

Keuty memniepi. MeHILIKTI 5KoHE MOJIB/IK KbUTYy ChIMMIBUIBIKTAP.

[Tpouectiy TypiHe OaillaHBICTBI WA Ta3AblH JKbUIY ChIMBIMIBUIBIFBIHBIH

Toyenautiri. Maiiep TeHaeyi.

Bipiami TepMoauHaMUKaHbIH 6acTamachl.

Kanpnaii nporeccti annabatthik Aen araitabl? [lyaccon Tenaeyi.

N30x0pabIK mpoIiece YIiliH OipiHII TepMOAMHAMUKAHBIH 3aHBIH KOJIJIaHy.

9. M3o00apnbIK mporiecc i OipiHII TePMOAMHAMUKAHBIH 3aHBIH KOJIJIaHy.

10.30TepMUSIIBIK TTpoLIecC YIIiH OipiHIll TEPMOIMHAMUKAHBIH 3aHBIH KOJIJAHY .

11.AnnabatThIK mpoleec Ke31HEr1 )KYMBIC.

12.Kannaii npoueccTi NOJUTPIAONUSIIBIK JAem aTai/ibl? [ToauTponusiHbIH TEHALY.

13.Kputy Mamunansiy [TOKi.

14.Kapno uukii xoHe onblH [TOKi.

15. TepmoiuHaMUKaHBIH €KIHIII 0acTaMachl.

16.9uTponus (aHBIKTaMacChl, CTATUCTUKAJIBIK MaFbIHACHI).

17. TepmoiuHaMUKaHBIH €KIHIII 0acTaMacChIHBIH CTAaTUCTUKAIBIK TYCIHIIPMECI.

18.Moekynap apackIHAaFrsl ©3apa acep Kyurepi (rpaduri).

19.Monexynap/bIH 63apa oacepiiecy NOTCHIMAIIBIK SHEPTUsichl (rpaduri).

20.TToreHuManAbIK MIYHKBIP /1T HEH1 alTasbl?

21.OpTypii  arperarThlK KYWJIep VIIIH MOJEKYJapAblH e©3apa OaiinaHbic
MNOTCHIIMAIJBIK JHEPTUACHl KOHE OJKbUIY KO3FAJBICBIHBIH KHHETHKAIBIK
DHEPTHUACHI apACBIHIAFbl TEHACYIIEP.

22.bip mons ra3 yuiH Ban-nep-Baansc TeHaeyi.

23.Ban-gep-Bansc TenaeyiepiHaeri a XoHE B TYPaKThUIAPBIHBIH (DU3UKAIBIK
MarbIHACHI.

24.9pTypai Temineparypanap yuiin Ban-aep-Bafibc uzorepmanapein cypeteHis.

25.®a3a ,(pazanbik aycy Aen HEH1 ailTaibl?

26.bipiHui TekTi (azalblk aycyjJapra KaHaa KyObuibIcTap sKaTajbl?

27.ExiHmn TekTi (pa3anblk aycynapra KaHjaal KyObUIbICTap KaTabl?

28.BipKOMIIOHEHTTIK Kocma YIIiH (a3aiblK JuarpaMMaHbl ChI3BIHBI3 KOHE OalKy,
OyJnaHy,cyoaumMariust KUChIKTapblH KOPCETIHI3.

29.YmTik HYKTe Aen HeHl alTaapl?

30.Kpusuctik TemrnepaTtypa Jaen HeHi ailTaapl?

31.CyOnumanus nen HeHi aiTaapi?
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Bakymuarsbl 251eKTp epici.

1. DnexTp epic aen HEeHi alTabl?

2. DneKTp 3apsAbIHBIH CaKTalIy 3aHBIH TY>KBIPBIMIAHBI3.

3. Kanpaii anextp 3apsaplH HYKTEJIIK JIeT canyFa 00ajibl?
4. KyIoH 3aHBbl.

5. DIeKTp epiciHiH KepHEYIIIr Aen HeHl ailTaabl?



6. Hykrenik 3apsSATbIH KEPHEYIIIr1 HEre TeH?

7. DnekTp epiCiHIH KEpHEYJIri Jen HeHi aitaabl? OH KoHE Tepic 3apsATapiblH
AJEKTP OpIC KEPHEYJIIKTEPl Kanail OarbITTaJaThIHBIH CypETTEN KOPCETIHI3.

8. OpicTepaiH cynneprno3uius NPUHIUIIH TY>KbIPbIMIAHBI3.

9. DineKTp epiCiHIH KYII ChI3bIKTAphl Jen HeHl aitanbl? HykTemik 3apsaThiH KYII
CBI3BIKTAPBIH CHI3bIHBI3.

10.7Ka0ObIK O€T apKbUIbl OTETIH KEPHEYJIIK BETOPBIHBIH aFbIHBI.

11.Bakyymaarbl  anekTpcraTukaiblk — epic  ymiH  Octporpaackuii- ['aycc
TEOPEMAaCHI.

12.3apsaTeiH OETTIK THIFBI3ABIFBL. BIpKeNKi 3apsaTairaH MIEeKCi3 Ka3bIKThIH epic
KEepHEYJIIri.

13.3apsaTeiH OCTTIK THIFBI3ABIFBL. Op aTTac 3apsAATalraH €Ki Ka3bIKThIH epic
KEpHEYJIITI.

14.Kanpgaii epicti OIpTeKTI Aen aTaiibl?

15.1 nykre AaeH 2 HyKTere ( 3apsablH TaCBIMAJIayFa KETKEH AJICKTPOCTATUKAIIBIK
OPICTIH KYMBICHI HETe TeH?

16.11loTenman aem HeHl aiTaanl?

17.HyxkTemnik 3apsi piCiHIH MOTESHIIHAIIBI.

18.OkBunoreHnrag OeT Jen HEHl alTaabpl? DKBUNOTEHIMAT OETTep MEH KYIII
CBI3BIKTAphI ©3apa KaHJal OyphIll skacaiabl?

19.HykTemnik 3apsi epiciHIH SKBUIIOTEHIIMAT OCTTEPIH ChI3bIHBI3.

20.IToTenuanaap abIpbIMBI e HEH1 aliTa b1 ?

21.KepHeyiik neH NOTeHITMAJl apachbIiHAaFbl OalIaHbIC.

22.95eKTp epic KepHEYJIiri MEeH MOTSHINANIIAp albIphIMbl KaHal OaitianpicTa?

23.O5eKTp epic KepHEYIIirT BEKTOPBIHBIH UPKYIISIUSICHI.

24.O5eKTp epic KepHEYJIIr1 BEKTOPBIHBIH HUPKYJISILUACH HETE TEH?

25.01eKTPCTaTUKAIIBIK OPICTIH SHEPreTUKAIBIK *KOHE KYII CHIATTaMachl OOJIBII
KaH/ail mamanap ecentenemi?

TypaxTsl TOK.

1. DnekTp TOK Jen HeHl auTaabl?DNIEeKTp TOFbl OOy YUIIH HEri3ri IapTTapiabl
alTBIHFBI3.

Ti36ekTeri TypakThl 3JEKTP TOKThI CaKTayFa AJICKTP OPICHIH MYMKIHIIIIIF] HETE
JKOK?

Tox Ky ier HeHi aiTabl?

TOK TBIFBI3ABIFEI A€ HEH] alTaabI?

Kepuey nen HeHi aiitabi?

TochIH KywTep.

OKK.

TocbIH KymITep ©pICiHIH KEPHEYIIIK BEKTOPBIHBIH HUPKYJISALHICHIL.

. biprekTti Ti36ek Oeiri yuria uaTerpan Typaeri OM 3aHsbl.

10 Huddepenuuan typaeri Om 3aHpbl.

11.BiprexTi emec Ti30ekTiH Oexiri yurin OM 3aHBbl.

12. TyibIK Ti30eK yuiH OM 3aHBbI.

13.KpicKallia TYMbIKTaY.
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14.OTKI3rIUTIH KEAEPriCiHIH TEMIIEpaTypara K9HEe eJIIIEeMIEPIHE TOYE AL

15.OT1K13rimTepal Ti30eKTel Kocy.

16.OTKi3rimTEPAl Mapaliesb KOCy.

17 . UnTerpan typaeri Jxoyinb -JleHir 3aHpbI.

18. Muddepenunan typaeri Jxoynb-JIeHi 3aHbl.

19.Buneman-®panii 3aHBbl.

20.Tox TacymbUIapiblH OarbITTaliFaH KO3FalbIC KBUIIAMIBIFBI JKOHE TOK
TBHIFBI3/IBIFBI aPACBIHAFbl OaillIaHbIC.

21.T"'a3gapaarbl TOK yiriH OM 3aHBbI.

22.Tapmakranran Ti36ekrep yurin Kuprxod 3angapsr.

DJIEKTPOMarHeTU3M

I/IHI[&KTHBTiK JerexHimis3 He?

O3nik unaykuus yunid 3. K. K.-HiH epHeriH xas.

O3/1iK HIHYKIHS KYOBUTBICH IeTeHIMI3 He?

O3apa UHAYKIUS KYOBUIBICHI JIETe€HIMI3 HE?

BakyyM1arbl ©TKI3TIILITIH MHIYKTUBTUIIT HEre Tayeni?

WuayxTuBTiniri L KaTylukaHblH MarHUT ©PICIHIH SHEPTUSCHIHBIH ©PHET1

TpancpopmMaTopIbIH >KYMBICHI HETE HET13/eJIreH ?

MarHut epiciHiH YHEPTUSCHIHBIH KOJIEM/IIK THIFbI3AbIFBIHBIH (hOPMYJIACHI.

CoeHONATHIH MHAYKTUBTUIITHIH ©pHET1

10.3aTThIH MarHUTTEINIY1H HE CHIIATTaNIbI?

11.Cyreri aToMbIHAAFBl DJICKTPOHBI KOCBIHABI MATrHHTTIK MOMEHTI HeJeH
Kypasiajibl?

12.ATOMIarpl ~ DJIEKTPOHHBIH ~ OPOWTAIBIK  KO3FAJIBICBIHBIH ~ THPOMArHUTTIK
KATbIHACHI YIIIH ©PHETIH Ka3.

13.MarauTTiK 6TIMALTIK )KEreHiMi3 He?

14 MarHuTTIK aJIFbIPIBIK Kajdail aHbIKTaIa(bl?

15.MarHuTTIK anfbIpibIK MEH MAarHUTTIK OTIMJAUIK apacblHAarbl OailinaHblC
dbopmyIIachiH xKa3.

16.MarauTTik asiFbIpiibibl O-JI€H KilIl 3aTTap Kajal aHbIKTaIa bl ?

17.MarauTTik eTiMainri p>>1 3arrap Kajgai atagabl?

18.M3oTponThl OIpTEKTI OpTagaFrbl MAarHUTTENTIIITIK BEKTOPMEH MarHUT OPICIHIH
KEePHEYJIT1HIH BEKTOP apachIHAaFbl OalaaHbIic (OPMYIIaChIH Kas3.

19.MarHuTTIK MHAYKLIMS BEKTOPbl B MEH MarHuT epiciHiH KEpHEYJIIrT apachlHIaFbl
Oaiinanbic (OPMYIIAChIH Ka3.

20.InamaruuTTiK 3pPexT Kanai Tycinaipiieni?

21.Kaif 3aTTapaa MarHuTTIK ©TIMAUTIK p<l

22.Kait 3aTTapAbplH MarHuT aJIFBIPIIBIFEI TEMIIEpATypara TOYyeI i emec?

23.CpIpTKBl MarHut epici OojaMaraHJa Kail MarHETUKTIH aTOMBIHBIH MarHHUTTIK
MoMeHTI1 0-re TeH?

24 TlapamarauTTik 3¢ ekt Kanait maiina 6omans?

25.Kanpmaii MarHeTHKTEp/e MArHUTTENTITIK BEKTOPBIHBIH OaFbIThl MAarHuT
OpICIHIH KEPHEYJIIK BEKTOPbIHA KapaMa-Kapchl?
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26.Kannmaii MarHeTUKTEpe€ MAarHUTTENTIMTIK BEKTOPBIABIH OaFbIThl MarHuT
OpICIHIH KEPHEYJIIK BEKTOPbIMEH OarbITTac?

2’7. ATOMHBIH MarHUTTIK MOMEHTI KaHJail KypaMHaH Typajbl?

28.TTapamMarHeTUKTEp/IiH MarHUTTIK aJFBIPJIBIFBI YIIIH a3pulFaH Kiopu 3aHbIH
KOpCeT.

29.D1eKTpOHHBIH MEHIITIKTI MArHUTTIK MOMEHTIHIH OHBIH MEHIIIKTI MEXaHUKAJIbIK
MOMEHTIHE (CIIMHFa) THPOMArHUTTIK KaThIHACHI HETe TEeH?

30.KaHpmaii MarHeTHKTEpJile MarHUTTIK OTIMAUIIK CHIPTKBI MarHuT ©pIiCiHIH
KEepHEYJIIrHEe ToyemnIi?

31.MarHuTTiK JOMEH AreHiMi3 He?

32.KoapiuTuBTIK KYII JIeTeHIMI3 He?

33.KanaplKk MarHATTEATIIITIK ACTCHIMI3 HE?

34.Kanpaail MarHeTUKTEp FUCTEPE3UC TY3aFbIH Kacailabl?

35.®eppoMarHuTTIK KYOBUIBIC Kajlall TYCIHAIpLIEAl?

Tepbenictep MEH TOMKBIHAAD

36.EpkiH rapMOHHMSUIBIK MEXaHHKAJBIK TepOemicTiH auddupeHIHanIbplK TeHIeY1
(MBICaJIBI cepimtesi MasSTHUKTIH TEHIIEY1)

37.TepOenic mepuoasl JereHiMi3 He? MaTeMaTHKaIbIK MasTHUKTIH TepOeliciHiH
NIEPUOJILIHBIH (DOPMYIIACHIH JKa3.

38.Tepbenic mepuoasl aereHimiz He? Cepinmeni MasSTHUKTIH TepOemicCiHig
NIEPUOJILIHBIH (DOPMYIIaChIH JKa3.

39.EpkiH TapMOHHUSJIBIK JJIKETPOMArHUTTIK TepOeiciHiH IudQepeHmranibK
TEHJICY1H Ka3.

40.Tepbenic mnepuonbl aereHimiz He? KoHTypaarbl €pKiH 3JIEKTPOMArHUTTIK
TepOenic NepruoIbIHbIH TOMIICOH OpMyIIachI.

41.TepbenicTiH aMITUTYAACkl, TepOerici, (ha3ackl AereHimMi3 He?

42.01eTiH dIEeKTPOMAarHUTTIK TepOenicTiH quddepeHiiuan TeHaeyl.

43.0mynaiy norapudMIiK JEKpeMeHTI nereHiMmiz He? TepOenmeni KOHTYpJaFbl
AJIEKTPOMArHUTTIK TEpOENICTIH OIyiHiH JorapudMIiK JEeKPEeMEHT1 YIIIiH
OPHEKTI Ka3.

44.0mynin norapudMIiK JeKpeMeHTI JereHiMi3 He? MeXxaHUKalbIK TepOeiCTiH
aorapuMIIIK JIEKPEMEHTI YIIH OPHEKTI JKas3.

45.TepOemic XKyHeciHIH camambpUIBIFBl jAereHiMi3 He? TepOenMeni KOHTYpIBIH
canajbLUIBIFBIHBIH OPHETIH Ka3.

46.Tepbenmeni KOHTYPABIH CaNajbUIbIFbl MEH JIOTapu(MIIK JAEKPEMEHT A
apachIHIAFbl OAMTAHBICTHI JKa3.

47.MexaHHKaJbIK €pIKCI3 TepOelic TEHIEY].

48.EpIKCi3 371€KTPOMArHUTTIK TepOeic TeHIEeYi.

49.VTHIyKTUBTIK KeJIepriHiH popMyiachl.

50.CubIMIBUIBIK KeJIEPriCiHIH (OPMYJIacCHI.

51.Tiz6ekreit xkanranrad cUbBIMABUIBIK C, MHAYKTUBTUNK L, akTuUBTI Keaepri R,
)uisirt W OOMBIHIAFbI TI30€KTIH TOJIBIK KeJepTici.

52.KoHTypaarbl OIIETIH SJCKTPOMATHUTTIK TEpOCNICTIH UHMKIAIK SKUUTITIHIH
dbopmyachi.



53.Kanpnaii TepOenic epikci3 Tepoeic aen aTanaibl.

54. TepbenMeni KOHTYpPAAFbl JJICKTPOMATHUTTIK TPOEMICTIH MHKIIIK KA
KaHail mamara Toyesni?

55.Erep MoxOypreymn KYIITIH TepOENiCiHIH aMIUIUTYJackl TYpakThl 0oJca,
epiKCi3 TepOeNiCTIH AMIUIUTYAAChIHBIH KU UTIKKE TOYENAUIIT KaH am?

56.Penakcatiusi yakpIThl A€T€HIMI3 He?

57.EpkiH 3J€KTpOMAarHuTTIK TepOenic maiiga OoJiybl YIIiH TepOenaMmerni KOHTYp
KaHJlail AJIEeMEHTTEePICH Kypallybl KEpek?

58.KenTipiaren TeHACy KOHTYpJarbl KaHJai TepOenicTi cumartaawl? q=qo*e
R2Lxsin(wi+o)

59.Pe3oHaHC nereHimi3 He?

60. AitHpIMaJIBI TOK Ti30€Ti1HE TIKeJIeH JKalFaHFaH CUBIMIBUIBIK C, HHAYKTUBTUTIK L
#oHe kenepri R ymin OM 3aHbIH ka3.

61.Cdepanblk TONIKBIHHBIH TEHCYIH JKa3.

62.bepinaren oprajgarbl 3EKTPOMATHUTTIK TOIKbIH

63.TonkbIH KYHIHIH TEHIEYI.

64.KenicTik keii0ip 0OJIBICBIHAA TYPFBIH TOJKBIH TEHJIEYl MbIHA TYPAE *Ka3bLIaJIbl:
S(y,z)=2Acos2ny/A*sin2n/T*z.  Tecpbenic aMmiuTyaacel €H a3 O0oJIaThlH
OpTaHbIH HYKTEJIEp1 YIIIH MAPTThI XKa3bIHAAP.

65.TypFbIH TOJTKBIHHBIH IOFBIPBI, TYHIHI IET€HIMI3 HE?

66.TOJIKBIH/IBIK TEHIEY .

3 cemectp

["eoMeTpusIIBIK KOHE TOJKBIHIBIK ONTHKA

["eoMeTpusIIBIK ONTHKA JKOHE (PoTOMETpHs

1. CeiHy KopCeTKilIiHIH (PU3UKaIBIK MOHI Hee?

2. AOCONIIOTTIK  JKOHE  CallbICTBIpMalIbl  ChIHY  KOPCETKIIITEpIHIH  ©3apa

OailIaHBICHIHBIH OPHET1

TonbIK 1IKI MAFRLTy KaHAW JKaFmaaiaa 60Iysl MyMKiH?

JKapbIKTHIH TOJBIK 11IKI IaFbUTYBIHBIH IIEKT1 OYPBIIIBIHBIH [IAPTHIH a3

Erep opranbiH abcomtoT chiHy KepceTkimn 1,5 Oosca, oHmga OyJl opTajarsl

YKapBIK JKbUTIaM/IBIFbl KaH1ai?

6. JKapbIKThIH ONTUKAJIBIK >KOHE N€OMETPHSUIBIK >KOJI Y3BIHBIABIFBl JIETEHIMI3 HE
JKoHE onap Oip-OipiMeH Kanai OaitiaHbICThI?

7. JKapbIKTaHy >koHE KapbIK KO31HIH alllLIKTHIFBI (IPKOCTH) IETeHIMI3 HE?

JlamOGepT 3aHBIH Ka3bIM, TYKBIPHIMBIH AUTHIHBI3

9. Ayaman mbIHBI Tabakmrara 60°-IeH TYCKEH »apbhlK OHBIH CKIiHII OeTiHeH
[IaFbUTFAH/IA TOJBIK 1K1 marbuTy 0osia Ma? [brHb! yimIiH ChIHY KepceTkimi 1,5.

10. KBampar canaplH ainjaplHA KOWBUIFAH HYKTENIIK KapbhlK KO3iHIH coyJecl
Y3bIHABIFBI 4 M CaJbIH IIETIHEH Cy OETIHAET KeHICTIKKE HIBIFbIN KETIeY YIIIH
OHBI KaH/1all TEpEHAIKKe OpHaIacThIpy KaxkeT. CyablH CbIHY KepceTkim 1,33.

11.Tepennairi 2,0 metp cynbiH TYOlHE Y3BIHABIFBI KarbUlFaH OaraHaHblH 0,75 M
CyllaH CBIPTKbI IIBIFBINT TYp. Erep KyHHIH ropu3oHTTaH OuikTiri 45° 0osca,
OaraHaHbIH Cy O€TIHJErl >KOHE Cy aCThIHAAFbl KOJEHKEJEPiHIH Y3bIHAbIFbIH
aHBIKTA.
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12.Keiib1p 3aT yuIiH TONBIK 1MIKI [AFBLTYAbIH IIEKTI Oypbimibl 45°. Ockl 3aT YIUIH
TOJIBIK [TOJISIpU3aLUsl OYpHILIbI KaH 1Al ?

13.Kapeix kymn 200 Ka anektp mamsl 45° OyphILINEH KYMBIC CTOJIbIHA TYCEI.
CronaeiH kapeikranysl E = 141 gk Oonca, JamMma CToOJIlaH KaHJal
KAIIBIKTBIKTA TYP?

XKaprIKThIH 3aTHEH 63apa acepiecyi. [lonspuzarus

1. JKapsIK aucnepcusichl AereHimi3 He?

2. AHoManpapl IUCHEPCUSHBIH KAJIBIITHI AUCIIEPCUSAIaH ailiblpMachl KaHaan?

3. JKapblKk TONKBIHBIHBIH KOJJICHEH TOJKBIH €KEHIH OHBIH MOJIpU3AIIs
KYOBUIBICH aPKBUIBI Kajlail aomesaeHei?

4. Kanmaii )xapblK jKa3bIK MMOJISpU3aUsIaHFaH AemiHe T ?

. Mamtoc 3aHBIH TYXBIpBIM/IA, (DOPMYJIACHIH a3, KOHE OFAaH €HETIH (HU3UKAJIBIK

niamajap/blH aThblH aTa

6. IlonspuzaTopian ©OTKEH KapblK KapKbIHJBUIBIFEI MEH TYCKEH COYyJIEHIH
NOJISIPU3alMS  JKa3bIKTBIFBI  MEH  MOJISIPU3ATOPABIH  JKapBIKTBI  OTKI3Y
YKA3BIKTBHIFBIHBIH apaChIHIAFbl OYPBIIITHIH KOCHHYCHIHBIH KBaApaThiHa (COS® 0)
TOYENJIIIK rpaurid Chi3

7. lonspuzaTopra  Xa3blK  MOJSpU3alMsIaHFaH  coyne  tyceml.  Here
NOJIAPU3ATOPABl  COyJie TOHIpEriHie aWHalAbIpFaHla ©TKeH COyJIeHIH
KAPKbIH/BUTBIFbI TOMEHICH/ 117

8. Kaii »xarnaiila aHW3aTPONTHl KPUCTAIJAH COYyJIE OTKEHJIE OHBIH KOcapilaHy
OarKaiManae1?

9. bprocTep 3aHBIHBIH (OPMYIACHIH Ka3blll TYXKBIPHIMAAHBI3. CypeTreH coyie
KOJITAPBIH KOPCETIHI3.

10.CoynieHiH  mosisipU3alUsl  KAa3bIKTBIFBIHBIH ~ KAaHJAald  OpHAJacyblHIA €Kl
TUDJICKTPUKTIH  MIeKapacbiHa bproctep OyphIIBIMEH TYCKEH COYJICHIH
HIaFbUTY bl OONIMaiiabI?

W

HUuTtepdepenius

1. Unrepdepenuus nerenimis ue ?

2. KapkbIHOBUIBIFBL OipJiel €Kl TOJKBIHHBIH MAaKCUMyM HHTep(epeHIHsIChI

KE31HJIET1 KaPKbIHABUIBIFBI 4 €CE YIIFAsIThIHBIH JQJIETJIC.
3.KorepeHTTi TOJKBIHIAP JAETeHIMI3 HEe?

. JKapbIK TONKBIHIAPHI HETE SJIEKTPOMATHUTTIK JCT aTanajbl?

. Here exi Taburu xapbIK ke3aecin 6eTreckenae narepdepenims 60amManib?

. Kyka miieHKamaH ©TKEH KoHE IAFbUIFaH CoyJeNepaiH nHTepdepeHIusIapbiH
OakplIaFraH Ke3/l€ OJapiblH MaKCUMyMbl MEH MHUHHMYMBIHBIH OPHBIHBIH
HEJIKTEH aybIChII KOPIHETIHIH TYCIHIIP.

4. Here xe0eneKTiH KaHATTAPBIHBIH TYC1 KYOBUIBIT TYpaIbl?

Exi korepentTi *)apsiK k031 (A=600 uM ) uHTepdepeHIs KapTUHACKIH Oepei.

bipeyiHeH MIBIKKaH >KapbIK KOJIbIHA KAIBIHIBIFE d = 3 MKM (n = 1,6) HIBIHBI

MJIaCTUHKA Kosbl. IHTepdepeHiins kapTUHACKI KAHIIIA KOJIAKKA bIFbICAIbI?

6. Here xoMmmbloTep IUCKIIEpl MKaphIK TYCKEHAE TYpJil - TYCTI coyJenep

KyObL1a/161?

[—
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Hudpaxius

1. T'tolirenc-OpeHens TPUHIUIIHIH TY>KbIPHIMBIH 5Ka3bIHbI3.

2. TroiireHc NPUHLMITIHIH KOMETIMEH >KapbIKThIH >KOJIbIHIAFbl OOreTiH KeJIeHKE
JKarblHa OTYIH TYCIHAIPIHI3.

3. Judpakums aerenimiz He. OraH MbICa KEATIPiHI3.

4. Openens audpakiusicel MeH Opaynrodep audpakiuscbiHa aHbIKTaMa OepiHi3.

5. JAudpakuusiblK TOPIbIH aXbIpaTa ay KaOuieTi JereHiMi3 He?

6. JKapblK TOJKBIHIAPBIHBIH JKOJ aWbIpbiMbl MeH ¢a3zanap albIPbIMBIHBIH
apachIHJIaFbl OaiTaHbIC KaHan?

7. JAndpakuusiablK TOPIBIH IEPUOABI JereHIMI3 He?

8. O3iHe TYCKEH COyJIeHIH MOJIApU3aIis >Ka3bIKTHIFBIH OYpPAThIH 3aTThl Kajai
aTanapl?

9. Erep mudpakmust TOpbIHBIH Tepuoasl 3,6 MkM OoJica, AUGPaKIUSHBIH 3-
peTiHJIe KaHAal TOJIKbIH Y3bIHABIFEI OaiiKanab?

10. Iudpakumsi TOPHIHBIH IITPUXTAPBIHBIH apakamibIKTeiFel d = 4 MkMm. Topra
TOJIKBIH Y3bIHABIFBI A = 0,6 MKM coyle TiK Kemin Tyceal. TopabiH
MaKCHUMYM/JIapbIHBIH €H KOl PETTIK CAaHbIH aHBIKTAaHIaP.

11.KorepeHTTi KapbhlK KO3JEepiHIH KE3IKKCHJEe MaKCUMyMJapIblH Taia
OOJTYBIHBIH IAPTHIH KOJI aUbIPHIMIAPHI APKBLIBI KOPCET.

12.KorepeHTT1 KapblK Ke3lepl Ke31KKEHJe MHUHUMYM OOJYbIHBIH MIAPTHIH KOJ
alBIPBIMIAPHI APKBLIBI KOPCET.

13.Canpuiayra TOJTKBIH Y3BIHIBIFEI A MOHOXPOMATTHI JKapBIK CIyJIeNepl mapauiens
kemin Ttycemi. CaHputayablH €HI 6 A 0ojca, CHEKTPAIH YIIIHIINT MUHUMYMBI
KaH1ail OyphIIIneH Kepinei?

14.Bynsd-bperrrepain kpucrtamn 3arrap yuriH (opmynacbiH ka3. OfaH €HETiH
eJIILIeMJIEp/I1 ata.

15.Erep mudpaxuus TopeiHblH mepuoasl d = 2 MM 0osca, OHZA, TOJKBIH
V3BIHJBIFEL A = 5890 A capbl CIEKTp CBHI3BIFBIHBIH €H YJIKEH PETiH aHBIKTA.

48. ChexTpiik acnanTapjia KapbIKThl JKIKTE€Y YIIIH IpU3Ma OpHbIHA AUQPpPAKIU

TOPBIH NaiifaanyFa O0JATBIHBIH TYCIHIIP.

ATOM 471pOChl PU3UKACHIHBIH 3JIEMEHTTEPI
1. /X -arom sapochl KaHai GeseKTepaeH Typaisi?
A,Z — neni Oinaipeni. Slaponarsl HEUTPOH caHbl Kanaid TaObLTaIbI?

2. Slapocel X TaHOAckIMEH OeJriJIEHreH aTOMHBIH KYpaMblH/ia KaHIIa dJIEKTPOH
oap?

3. Cyreri uzoronrapsl | H - npopwuii, 'H - nefitepuit, | H - TpUTHI A1pOIaphI
KaHJ1ai OeJIIeKTepACH Typaabl?

4. SInponbIH OaiIaHBIC SHEPTHUACHI JETeHIMI3 HEe?

S npOHBIH «KEMTIK» Maccachl KaHail (popMyaMeH aHbIKTaIaabl?

6. Snponarbl HyKIOHIAPAbIH OalIaHbIC SHEPTUACH KaHaal (GopMynaMeH
aHBIKTAJIA]bI?
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7. MenikTi OailTaHbIC SHEPTUACHI IETeHIMI3 He?

8. SnpoJibIK KYIUTEP/IIH CUMTaTTaMalapbl KaHai?

9. PagnoakTUBTUIIK JereHiMi3 He?

10.PagnoakTUBTIK CoyJje WbIFapyAblH o,y Typiepi. OnapblH KaChIChl 2JIEKTP
YKOHE MarHUT OPICTEPiHIe OaFbIThIH ©3repTeal?

11.PannoakTUBTIK bIABIPAY 3aHBIH Ka3.

12.0 pIABIpAY YUIIH BIFBICY 3aHBIH %a3.

13. piapIpay YILUIH BIFBICY 3aHBIH a3.

KBaHTTBIK oOmTHKA

1. DHeprusuiblK IIapKblpay JereHimis He?

2. DHeprusiblK MAapKbIpayablH CHEKTIPIIK ThIFBI3ABIFEl JEr€HIMI3 He?

3. Kyry xosdpdunmenti nereHimiz He?

4. Hlarpiny Kod(pPUUIUEHTI AereHiMi3 He?

5. XKeuty mbirapy sy Kupxrod 3aHsl

6. KupxrodteiH yHuBepcan (omOeOar) QyHKIUACHIHBIH (DU3UKAIBIK MOHI

7. AOGcomoT Kapa JeHe JAereHiMi3 He ?

8. Credan- bosbiimaH 3aHbI

9. BUHHIH BIFBICY 3aHBI

10. TemnepaTypaHblH opTYpJl €Kl MOHJEpl YIIH aOCOJIOT Kapa JEHEHIH
SHEPIHUSUIBIK >KapKbIPAaybIHbIH CHEKTPIK ThIFbI3ABIFBIHBIH U (A,T) TOIKbIH
Y3bIH/BIFBIHA TOYENIUTITIHIH TpadUriH ChI3, KAUCHICHl YIKEH TeMIlepaTypara
coiikec keneni

11.Paneii- JDkuHC 3aHBI

12.CoipTKBl (hoTOdhDEKT AereHiMi3 He?

13.Imxi goroaddext nerenimiz He?

14.®oToapdext yumiH DUHIITEHH TEHIHEY1

15.®oTo3(ppexTiHiH BOIBTAMIIEPIIK cUOATTaMachlH Cbi3. CypeTTeH KaHBIFy
TOFBIH JKOHE Oereylll MaTeHIMal albIpbIMBIH (KEpHEYAl ) KepceT

16.DotorddexTiH KbI3bLI IIeri JaereHiMi3 He?

17.®0T031eKTPOHHBIH KHHETUKAJIBIK 3HEPIUsCHl MEH Oereylil KepHey
apachlH/arbl OalIaHBICTBI Tall

18.CripTKbl oTOTIDPEKTEpAC KAHBIFY TOTHI HETE TOyelnl ?

19.®0TOANEKTPOHHBIH KMHETHKAIBIK SHEPTHACHIHBIH TYCKEH >KapBIK JKHULIITIHE
TOYENJIITiHIH Tpadurin chi3

20.®0TOH MaccachIHBIH (POPMYJIACHIH Ka3

21.®0TOH 3HEPrusACHIHBIH (GOPMYIIACHIH XKa3

22.DOTOH UMIYJbCIHIH (POPMYJIACHIH Ka3

23.Komnron s¢dekricinig MoHI Hene?

24 KoMOTOHIBIK IIAIIBIPAYJbIH KaHAail OypbIlIbIHA TYCKEH COYJIEHIH €H YJIKEH
TOJIKbIH Y3bIH/BIFBIHBIH ©3Tepicl ColKec Keemi?

25.KoMOTOHIIBIK IIAIIBIPAYbIH KaHAail OypbIIIbIHA TYCKEH COYJIEHIH €H Killl
TOJIKBIH Y3bIH/BIFBIHBIH ©3repicl colikec Kemeai?



26.EpkiH 31€KTpOHIApAbIH KOMIITOHABIK IIANIbIpAybl KE31HIET1 CoyJle
HIBIFAPY/IbIH TOJKBIH Y3bIHIBIFBIHBIH €H YJIKEH ©3repiCiH KepCeTeTIH
OPHEKT1 a3

27.7KapbIK KbICBIMBIHBIH (POpMYJIachlH ka3

28.Cayneneny nereHimi3 He?



31.03.2004 x. 6epinren Ne 50 Mewm. 6acma Jiui.
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