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1.3 IIoHHiH cunaTTamMmacsel

“@usnka” MoHi )KOFapFbl TEXHUKAIBIK OKY OPBIHIAPBIH/IA )KOFAPFbl MATEMATHKA, TEOPHUSIIBIK
MEeXaHHKa >KoHE T.0 MOHJepMeH KaTap OakanaBpiap naiiblHaay OarnapiiaMaiapbIHBIH KAkl
TEOPHSUIBIK HETi31H Kypalapl >KOHE Ke3 KEeNreH TEXHUKAIBIK OarbITTap OOMBIHIIA >KOFApFBI
WH)KEHEPIIIK — TEXHUKAJIBIK OKY OPHBIH OITipyIli MamMaHAApbIH KEJEmIeK KbI3METTEPiHIH HET13r1
(6a3anbIK) MIHIETIH aTKAPaIbl.

@u3UKAHBI OKBITYABIH 02CThl MAKCATHI:
- CTyEHHTEpAIH KO3KapachlH, Ka3ipri 3aMaH (DU3MKACBIHBIH KOMETIMEH dJieM OCHHECiHIH CHUTIAThIH
KepceTe 01Ty KaOUIETTUIITTH )KOHE FRUTBIMU KO3KapachlH KbIIBIIITACTHIPY.
-cTyieHTepre (PM3MKaHbIH Ipreii 3aHIapbIH KJIACCHKAJIBIK TEOPUSIIApbIH, Ka3ipri 3aMaH (U3UKACHI
TypaJibl OUTIMIH OHE OJIap/bl iC JKY31HAE KOJAaHYIbl MKEMIUTIKTEPIH KaJIbIITACTBIPY, COHBIMEH
KaTtap KociOM MaMaHABIFBIHBIH HETI3T1 JKyeci peTiHAe (U3MKAIBIK 3epTTeYJepIiH OHiCTeMeNepiH
WUTEPETIH JeHTreiae O11iM Oepy.

7Korapbl TeXHUKAJBIK OKY OPbIHAAPBIHAAFbI “@U3UKA”KYPCHIHBIH MiHIETTEpPi:
-KJIACCUKAJIBIK JKOHE Kasipri (HW3WKaHBIH TEOPHSUIApbIH, 3aHIApPhIH OJApAbIH IMIKI  e3apa
OaiiaHpICTapbIH, Oip TYTACTBIFBIH T.0 KOPIHICTEpIHIH HEri3ri MOH MAarbIHACBIMEH TaHBICTBIPY,
COHJIal — aK OoJamak HHXXEHepJep YIIiH (U3UKAIBIK YFRIMIAP MEH KYOBUIBICTAPBI dKOHE OJIAPIIbIH
3aHJIAPBIH UTEpil, OCNTiIl XKaFaaiaa THiM/II aiganana OUTyAiH KaHIIAIbIKTHl MAHBI3Ibl EKCHIT1HE
KO3 JKETKIi3y.
- CTYJEHTTEpAiH, KaciOM Macenenepii IIeNIyAiH Heri3ri Oobln TaObulaThIH (DU3MKA TOHIHIH op
TypJli cajiajJlapblHa KaTBICTBI Mocesenepi (TeOPHsUIBIK KOHE SKCTIEPUMEHTANBIK OKY MOCeseci)
HIeTyTe JaFIbUIaHIBIPY .
-CTYJCHTEpAl JKCIEPMEHTAJAbIK HEMECEe TEOPHSUIBIK 3€epTTey oJicTepl apKbUIbl aJIbIHFaH
HOTHKEINIEP/IiH AYPHICTHIFBIHBIH IOPEKECIH aHBIKTAyFa JaF IbUTAHIBIPY.
- CTyHIEHTepiH (HU3MKAIBIK KYOBLIBICTApAbl ©3 OCTIMEH TaHBIN Oily, MIBIFAPMAIIBUIBIK OWJIay
KYHECIH JaMBITYFa XKOJ aIly.
- CTyACHTEP/II Ka3ipri eJiey acmaTapMeH TaHBICTHIPY, SKCIEPUMEHTAIBIK 3epTTEYIep/Il KYPri3y,
HOTIDKENEpll OHJAeY AAFAbIChl MEH ICKEpIITiH >KeTUIAipy,00ianiaKk MaMaHAbIFbIHA OaiiaHBICTHI
KOJITaHOATBI MOceIeNIepAiH HaKThl (PU3UKAITBIK MaFbBIHACKHIH TAHBII OUTyTe YHPETY.
“@uzuka” moHi - OipTyTac moH. MarepHalgblH Ma3MYHBI JKOHE OKBITY JIOTHKACHI JKOFapblaa
aTalfaH MakKcaTTapMeH MIHJCTTEepre COMKeCTeHIIpiIreH Oomybl Kepek. by skarmalimarbl OKY
npouecinae, (pU3uMKaHbIH JaMyblHA OalIaHBICTHI 1MIKI KapaMa- Kapchl KaWIIBUIBIKTApAbl IICHTY
YIIiH 9JETTETieH 0acKa oicTepai KapacThIpy Kepek. Ochbr Oarmapiiama OakanaBp/IbI
JMabIHIANTBIH KOci0M OiimM OepyiH TanaOblHa cail HeTi3Tri Ky>KaT OOJIBIN caHaJIa bl



AMpbIKIIA IepeKkTemMeep

Bepinren moHzi 3epaeney yiuiH keneci noHaepai (0emimaepi (TakbIpbIITapibl) KOPCETY apKbLIbI)
MEHTepy KaXeT:

[Ton benimaepaiH (TaKpIpBINTAPBIH) aTaybI




Anrebpa *oHe | BeKTopibIK Tanmay xoHe BEKTOPJIBIK TalAay SJIEMEHTI.
TeOMEeTPHS

MaTteMaTHKAIbIK Bip Hemece OipHere aliHBIMAITBI PYHKIHSUIAPABIH AU(PepeHITHATIBIK

aHaIu3 ecenreyJepi.

bip Hemece OipHeme alHbBIMaiAbl (QYHKIUSUIAPABIH HMHTErPajibl
ecenTeyiepi.

Potop, nuBepreHmys, rpaiueHT Typallbl TYCIHIK.

BipiHmni >xkoHe ekiHmI peTTi KomiMmri auddepeHuuanibl TeHAeyaepal
TIerry .

TypakThl 1epeKkTremeep

«Du3nkay TOHIH OKy Ke3iHAe alblHFaH OuTiMIep Keieci IOHIEpAlI MeHrepy OaphIChIHIa
naiianaHpUIaabl:

1. Dnextp Ti30eKTepiHiH TEOPHUSICHI.

2. CynbaTexHuka.

3. KomnbroTep:ik Moaemnbaey Heri3aepi.

4. KoMObIOTEpIiK Keminep.

IToHHiH TAKBIPBINTHIK KOCHAPHI

BeuaiMmaepain (TakbIpbINTAPAbIH) CabakrapabIH TYpJiepi 0oiibIHIIA eHOeK
araybl ChIii BIMABLIBIFBI, CAF.
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Kipicme. ®wusnka MaTepUsHbIH
KapanaibIM KO3FaJbICTApPbIH JKOHE
0CBI KO3FajbICTapFra colikec
TAOWFATTBIH  JKalNbl  3aHJApPbIH
3epTTEUTIH FBUTBIM. DU3WKaHAH
TEXHUKaHBIH JaMyblHa BIKIAJIBI.
dusnka xoHe Oacka FbUIBIMJIAD.
®uznka KYPCBIHBIH YKaJIIbI
KYPBUIBICBI MEH MIHAETTEPI.
1-mopic. Mexanunka
KunemaTnka.MexaHuKanblK
KO3FaJIbIC - MaTepust
KO3FaJIBICTAPBIHBIH €H KaparnaibIM
typi. KeHicTik »oHe yakpiT.CaHak
Kyiheci. Marepuanaslk — HYKTE
KO3FaJIbIChIH KMHEMaTUKAaJIbIK
cunarray. Kosransic 3aHBI.
Tpaekropust TeHaeyi. XKbmaaMIbIK
KOHE YACY -paguyc —BEKTOPJIbIH
yakpIT ~ OOMBIHIIA  TYBIHIBICHI.
AliHanmabl KO3FaJIbICTBIH
KHHEMAaTUKAJIBIK JJIEMEHTTEPI.
Kucbix CBI3BIKTHI KO3FaJIbIC
Ke31HJer1 KbUIAaMABIK TIEH Y/eY.
BypbIITBIK  JKbUIIAMIBIK ~ KOHE
OYpBILITHIK YJEY.

2-n9pic. Martepuanabik
HYKTEHiH ’KOHe KATThl JeHEHIH
AuHaMHuKachl. Hbl0TOH 3aHzaphl.
Macca. Kym. Mexanukagarsl
KYIITEPAiIH TYpJepi.
I'paBuranmsnslk  kymrep.  bykin
ONeMJIIK TapThUIBIC 3aHbl. [yK
3aHBI. Yiikenic KYIITEPI.
WHepuusinblKk  caHak — KyHenepi.
KarTel neHeHiH WHEpIUS MOMEHTI
JKOHE KYLI MOMEHTI.
KosraiMalThiH OCKE  KaTBICTHI
KATThl JICHEeHIH alfHaJIMaJbl
KO3FaJIBIC TUHAMUKACHIHBIH HET13T1
teqaeyi. llTeitHep Teopemachl.

3-mopic. Caxkrany  3aHaapsl.
Cakrany 3aHgapbl KEHICTIK >KOHE
YaKbITThIH CUMMETPHSLITBI
€KEH/IITTHIH canjapsbl.
Martepuanaplk HYKTEJIep JKyHeci.
ChIpTKBI  KOHE 1IIKI  KYIITEp.
NMrynbeTiH — caktanmy — 3aHbBl -
TaOMFATTBIH 1presi  3aHJapbIHBIH




Beuaimaepain (TakbIpbINTAPABIH)
aTtaybl

CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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Oipi. PeaktuBTi KO3Fambic. Kym
)kyMbIcbl.  KyaTr. MexaHukanbIK
KYHEHIH KHHETUKAIIBIK YHEPTHUSCHI
JKOHE OHBIH JKYHere TyCipuUIeTiH
CBIPTKBI JKOHE IIIKI KYIITEpPiHIH
JKYMBICBIMEH OaiisiaHbIChl. CHIPTKBI
KYII ~ epiciHAeri  MaTepuaIbIK
HYKTEHIH MOTEHLIUAJIABIK
OHEPTHUSICHl MEH OHBIH MaTEePHAIIBIK
HYKTEre ocep eTEeTIiH  KYIIKe
Oaiinmanbicel. KoHcepBaTUBTI kKoHE
KOHCEpPBAaTUBTI  €MeC  KYIITep.
MexaHHUKaIaFbI SHEPTUSHBIH
CakKTaly 3aHBbl.

Umnynsc  momenTti.  Mmmysse
MOMEHTIHIH caKTaiy 3aHBL.
TlMapockonusiibIK AP HeKT.

ApHaiibl  CcANBICTHIPMAJIBLIBIK
TeOPHUSACHIHbIH 3J1eMeHTTepi.
OUHIITENH MOCTYJ1aTTaphbl.
Jlopenu

typrenaipinyi. Typaeraipimy aig
WHBapHAHTTAPHI.
JKbutaamapIkrapabt KOCYIbIH
pPEeNATUBTIK  3aHbl.  PensTUBTIK
JTMHAMUKA.

4-napic. Tyrac opraJjap
MEXaHMKACBHIHBIH 3JIeMEeHTTepi.
Tyrac opta Tyciniri.CyibikTap
MEH ras3iap/blH HKaJIIbl
KacuerTepi. Mpean »xoHE TYTKBIP
cyitbiK. beprymmu Tenaeyi. CTokc
OpHET1. Cepnimpai
nedopmanusiIaHFaH JIEHEHIH
HEPTUSACHIL.

TepOesictep MeH TOJKBIHAAP.
apMOHWUSITBIK TepOemicTepaiy
HKaJIIbl cUMarTamanapsl.
Cepinmezneri >KykTiH TepOenici,
MaTEMaTHKAIIBIK KOHE (PU3UKAIBIK
MasiTHUKTep. TepOemicrepnai Kocy.
Bekropneik  amarpamma.  Epkin
OIIeTIH TepOenicTep. Omy
K02 unmeHTi. Epikci3
TepOeNiCTIH AaMIUIUTYJachkl MEH
dazacsol. Pe3zonanc.
ABTOTEpOEemicTep.




Beuaimaepain (TakbIpbINTAPABIH)
aTtaybl

CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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ToJKBIHABIK MpolecTep.
TONKBIHABIK KO3FAJIBICTHIH HETI3T1
CHUIIATTaMaJIaphbl. ToakeIH
teHaeyi.Kyma JKoHE TYPFbIH
TOJIKBIHAP. (OFkENISIY
KputnaMaeiK. Jommaep addexrici.
JpI0bIC. YIbTpaapiObIc

5-napic. MOJIEKYJISIPJIBIK
DOU3UKA KOHE
TEPMO/IMHAMMKA
CraTuCTHKAJIBIK (U3NKA KIHE
TePpMOJAUHAMUKA. Monekyna-
KHUHETHUKAJIBIK TEOPHUSHBIH
Heri3aepi. Monekyna -
KHUHETHUKAJIBIK Ke3Kapac
TYPFBICBIHAH  Ta3/blH  KBICHIMBI.
TemmepaTypaHblH  MOJIEKyJa -
KHHETHKAJIBIK TEOPHUS TYPFHICHIHAH
MarbIHaCHI. WUnean ras
MOJIEKYJIaJapbIHBIH opraia
KHUHETHUKAJIBIK SHEPTHSICHI.
TepMoauHaMUKAIIBIK
napamerpiiep. Mnean ra3 3agnapsl.
Wnean ra3 kyiHiH TEHACYI.
CTaTHCTHKAJBIK TapaJjyJap.
bemmexrepaig YKBLUTYJTBIK
KO3FaJIbICBIHBIH JKBUITaMIbIFBL.
ChIPTKBI TOTEHIHAIBIK ©picTeri
OemiiekTep ymriabonbsiman
Tapanybl. EpKiHIIK Jopeke CaHbI.
Epkinmik  nmopexeci  OoWbIHIIA
SHEPTHWSIHBIH ~ Tapanybl.  Mpean
ra3fplH 1K SHeprusickl. Wmean
Ta3JIbIH KbUTYy CHIABIMIBLIBIFBIHBIH
MOJIeKyIa - KHHETHKAJIBIK
TEOPHSICHI )KOHE OHBIH MIEKTEIYI.

6-m9pic. TepmoauHaMmuka
Herizmepi. TepmonnHaMUKaHbIH
OipiHmI Oacramacsl.
N3onpouectep. KaWTbiMabl xoHE
KAUTBIMCBI3 JKBUTYJIBIK IPOLIECTEP.
KapHo nuk:ii skoHE OHBIH TaiaIbl
ocep  koodpduuumenti.  Kapno
TEOPEMaCHI.

Ourponust. TepMoIMHAMHUKAIIBIK
noTeHIanaap. TemoMHaMIuKaHbIH
EKIHIII 0acTaMachIHbIH




Beuaimaepain (TakbIpbINTAPABIH)
aTtaybl

CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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CTaTHCTUKAIIBIK CUTIATTaMachI.
OHTPONUSHBIH KYH
BIKTUMAJIIBIFBIMEH ~ OalJIaHBICHL.
ChI3BIKTBI ~ €MeC  JKYHeJepiHiH
SHTPOIUSICHI. O3iH-631
YUABIMIACTBIPATHIH KYHeETEp.
Taceimananay KYOBLJIBICHI.
TacsimManay KYOBLIBICBIHBIH
YKAITITBI CUTIATTaMacCHI.
MomnekynanapabiH
COKTBIFBICYBIHBIH ~OpTallla CaHbI
JKOHE epKIH KYpY JKOJIBIHBIH
opraria Y3bIH/IBIFBIL. Koty
OTKI3TIIITIK, 1IKi yHKeic
(TYTKBIPIBIK), muddy3us-
TachIMajay  KYObUIBICTAPbIHBIH
MOJIeKyIa - KHUHETUKAJTBIK
TEOPHSACHI. TaceimMangay
ko2 punmeHTrepi.

Hakrtbl razgap. MosexkynaapaibiK
e3apa acep KYIITEpi.
MonekynanapibIH 3P PEeKTHBTI
TUaMeTpi. Ban-pnep-Baainbc
uzotepMainapbl. Kpusucrtik HykTe.
YUITIK HYKTE.

7-napic. JJIEKTP KOHE
MAT'HETHU3M.
DJIeKTPOCTATHKA. DIIEeKTp
3apSATPBIHBIH  ©3apa  ocepliepi.
DJEeKTp 3apsiATapblHBIH —CaKTalTy
3aHpl. ONEKTp epici. DIeKTp
OpICiHIH KEepHEYIIT1.
Cynepno3unus TIPUHIIHIIL.
DIEKTPIIiK JTUTIOJTD. Bexrop
arbIHBL. ['aycc Teopemachl. DieKTp
epICTepiHIH KEPHEYJIKTEepiH
ecenrey yirH ['aycc TeopemachiH
KOJIJTaHY. DIEeKTPOCTATHKAIIBIK
OpICTIH YKYMBICBI.
DIEeKTPOCTATUKAIIBIK epICTIH
UPKYJISLHUSACHL. [Motenmuain.
TToTennuanabig
AJEKTPOCTATUKAIIBIK epic
KEepPHEYJITIMCH OalIaHbICHI.

8-mapic. DJIEKTPOCTATUKAIIBIK
epicTeri JUDJICKTPUKTED.




Beuaimaepain (TakbIpbINTAPABIH)
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CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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[Monspuzanusnanran 3apsaTap.
JudpneKTpuKTepIiH TYpJiepi.
3arTapablH AUAICKTPIIK OTIMALIIT]
KOHE OHBIH TeMIleparypara
TOYENAUIIri. DJEKTPIiK  BIFBICY.
DIIEKTPOCTATUKAIIBIK epicreri
OTKI3TimITep. OnexTp
CHIMBIMIBLUIBIK.
Konnencaropnap.Op Typ:ii
TEOMETPHUSITBIK minrxaeri
KOHICHCATOPIIAP IbIH
CBIMBIM/IBUTBIFBL. .

DNeKTp  3apsAATapbIHBIH — ©3apa
acepiiecy PHEPrusichl. 3apsiaTairaH
KOHICHCATOPIIAP IbIH KOHE
OTKI3TIIITEP JKYHECiHIH
OHEPIrUsChl.  DIEKTPCTATUKAIBIK
epiC PHEPTHUACH. DIJIEKTPIIK KOHE
OpiC  DHEPIrUSICHIHBIH  KOIEMJIIK
TBHIFbI3/bIFBL.

9-nopic. TypakThl 3JIeKTP TOIbI.
DNEKTp TOTHIHBIH 0O0JTy HIapTTapbl
YKOHE OHBIH KaJIIbl CHITATTaMachl.
Merannapasig AIEKTP
OTKI3TIIITITIHIH KJIACCUKAJIBIK
JNEKTPOHABIK TeOopusickl. OM KoHE
Jxoynb-JIeniy 3aHJAPBIHBIH
muddepennmanael  Typi. berne
Kymrep. ['anpBaHUKANBIK 3JIEMEHTI
Oap Ti30eKTIH OeJiri YIIiH KaJIbl
Om 3anpl. Kupxrod epexenepi.
['azmap MeH mazMagarbl JJIEKTP
TOTBI.

Maruaur epici. MarsuTTik
WHTYKIIHS BEKTOPBI.
Cyneprio3uniiss TpuHIMII. buo-
Cagap-Jlannac 3anpl. Kapanaiibim
JKYHeNnepaiH MarHuT epiciHaeri
3apsaTaNFaH OOJIIIEKTIH
KO3FanbIChl. JIopeHI| kymri. XoJit
s dexrici. Ammep 3aHbpl. Maraur
epiciHaeri Torel 6ap opam. Torsl
Oap pamMkara ocep €Tyl KyII
MOMEHTI.MarHuT arbIiHbl. MarHut
epici ymin [aycc Teopemachl.
Torer 0ap OTKI3TIITI MarHUT
OpICIHE OpBIH  ayBICTBIPFaHJA




Beuaimaepain (TakbIpbINTAPABIH)
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CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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ICTENETIH KYMBIC.

10

10-mopic. 3aTrTarbl MAarHUT Opici.
Maruetukrep. Mar=eTukTiH
TYpJIepi. JlnaMarseTukrep.
[TapamarueTukrep.
®deppomarHeTukTep.  MarHuTTik
TUCTEpE3uC. Kropu
temneparypacel. Exi  opTaHbIH
HIeKapachIH/1aFbl HIeKapaJbIK
miapTrap. 3arTarbl MarHuT epici
YILIH TOJIBIK TOK 3aHBI.
DNEeKTPOMATHUTTIK  HMHAYKIUA
KYObLIBICBI.  DJEKTPOMArHUTTIK
WHAYKIUSHBIH HET13T1 3aHbl. JIeHI]
epekeci. Oz3apa WHIYKIUA KOHE
©3/11K MHAYKIUS KYObUIBICHI. ¥3bIH
COJIEHOWITHIH WHTyKTHUBTLIITI.
Ozapa uHAYKIMA KO3(DUIUEeHTI.
TOKTBIH ~ MarHUT  DHEPrHsCHI
Maraurrik SHEPTUSHBIH
TBHIFbI3/BIFBL.

MakcBern TeHaeyepi.
DJIEKTPOMArHUTTIK TepoeJicTep.
Tepbenmeni koHTyp. EpkiH xoHe
epikci3 AJIEKTPOMArHUTTIK
TepbemicTep. Pe3onanc.
AiHBIMAITBI BJIEKTP TOTBI.
AliHbIMaNBI TOK yIIiH OM 3aHBI.
Kepneynep MEH TOKTap/AbIH
pe3oHaHCHL. JIMHAMUKAIBIK Xa0cC.

11

11-papic OIITUKA
DJIeKTPOMATrHUTIK  opic  yuIiH
TOJIKBIH/JIBIK TEHJIeY.
DNEKTPOMArHUTTIK  TOJKBIHHBIH
KacHeTTepi. DIIeKTPOMAarHuTTIK
HEPTUsi aFbIHBIHBIH  THIFBI3/BIFBL
Ymosa-IloWHTHHT BEKTOPBI.
JIunonsaiH coyIie MIbIFapyhl.
Cayaeaik(I'eoMeTpHSIIBIK)
ONTHKAHBIH Heri3ri 3aH1apbl.
[arpiny »KoHE CBIHY 3aHJaphl.
TombIk IAFbLTy
KYOBUTBICHL. ONITUKAJIBIK ~ acranTap.
doromeTrpusi.

Kapbik uHTEpPhEPEHITUSACHI.
YakpITTBIK ~ XOHE  KEHICTIKTIK




Beuaimaepain (TakbIpbINTAPABIH)
aTtaybl

CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.
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korepeHTTiK.MHTEphepomerpiep.
ToakbIHAAPABIH_ 1M QPPaAKIUACHI .
®penens—I tolirenc TPUHIHII.
®dpenenb T PaKIUACHL.
Opaynrodep audpakuuscsl. bip
CaHblIayJarbl KOHE Ken
CaHbLIaYJaFbl T PaKITHS
.Cnekrpaik xikteny.['onorpadus
3aTrapaarbl  JIEKTPMarHMTTIK
TOJKBIHIAP.

3aTrTarnl JKapBIKTHIH
TapainyblKapbIk JTUCTIEPCHUSCHI.
KapbIkTblH  KyThUTYBl.  JKapbIk
MOJISIPU3AIUSICHIL.
[Monspuzanusnanran KAPBIKTHI
ay omicrepi.

12

12-popic. KBaHTTBIK pu3nka
KbLUTyJbIK cayJiesneny. AOcamor
Kapa  JEHEHIH  COyJeleHYIHIH
npobyieManapsl. KBaHTTBIK
runore3a JkoHe IlmaHk epHeri.
®otonaap. Kapblk KBAaHTTAPbIHBIH
DHEPrUsChl  JKOHE  HMMITYJIBCHI
KBaHTTBIK TepusiiapabIH Heri3ri
HIEJIAPbIH  TIKipuOe Ky3iHae
TYKbIpbIMAay. Opank xoHe ['epi
TOXipuOenepi. DoTorddexT.
Komnron s dexrici. bop
MOCTYJIATTapBbl. ColikecTik
MIPUHITUTI.

7KapbIKTBIH KOPIYCKYJIAJIbI-
TOJKBIHABIK eKIXKAKTBLIBIFBI. /(e
bpouns TUIIOTE3aChl.
bemmexkrepain  nuddpakuusch.
TONKBIHABIK (YHKIIHS KOHE OHBIH
CTaTHKAJIbIK MaFbIHACHI.
Mukpo6enmeKTepAiH TOTKBIHIBIK
KacHeTTepi KOHE
AHBIKTAJIMAYIIBUIBIK KATHIHACHI.

13

13-napic.

IIpeauHrepain yaKbITTBIK KJIHE
CTAMOHAPJBIK  TeHaeyi. bip
eJIeMIi TiK OYpBIIITHI
HIYHKBIPIaFbl OeJIiexK.
[ToTeHIMAaNABIK TOCKAYBUT apKbLIbI
OOJIIIEKTIH OTYI.

KBaHTTBIK Teopusiiarbl  aTOM




Beuaimaepain (TakbIpbINTAPABIH)
aTtaybl

CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.

Ho-
pic-
TEp

[TpakTukansik

3epT
XaHa-
JIBIK

OCOX

CoOX

#oHe MoJiekyaa. CyTeri aTtombl
JKOHE  MOJIEKYJIachl YIIiH
penunrep TeHaeyi. DHEPTUSHBIH
nenreisiep. KBaHTThIK caH. [laynu
TPUHIAITI.

KBaHTTBIK 3JIEKTPOHUKAHBIH
3JIeMEeHTTepi.

TocklH koHE MIKOYD coyle
msirapy. Jlasepuep.
KBaHTTBIK
3JIEMEHTTepI .
®dazanbik  KeHicTik. Kapamaiibim
ysambIkTap. Kyit TeiFe3abirsl. bose-
OiHmTelH xoHe depmu-/upax
KBAHTBIK CTATUCTHKAIAPBI TYPaJIbl
TYCIHIK. KBazubemnmexrep.
OnapaplH ~ aHBIKTaManapbl  KOHE

TypJepi.

CTAaTUCTHKA

14

14-mdpic

Konaencupienren KY#H.
Kypbuibimasik
KpUCTaIOTpaQUIHBIH
DIIEMEHTTEPI. Kpucranapix
KYPBUIBIMABI ~ 3€PTTEY  OiCTEpi.
Kpucrannslk TOpIapIblH — KbLTY
CBIMBIMIBUIBIFEI. Meranmapibig
DIIEKTP ©TKI3TILITIrI. Tok
TachIMaJAaylIbl KBa3HOOIIIEKTED.
Kpucrannaret SHEPreTHKAIBIY
3oHanap.depmu JICHTCH1.
Mertannaap, IMJICKTPUKTEP KOHE
maja OTKI3TITIKTePAiH 30HAJBIK
teopusicbl. KeMmTik  eTKi3rimrep
TYCIHITI. MenmrikTi KOHE
KOCHAJIBIK ~ OTKI3rimTep. ACKBIH
OTKI3TIITIK  KYOBUTBICHL.  Kiopu
TEMIIEPATyPaCHI.
deppoMarHeTUKTEPIiH
MarHUTTENYI.

15

ATOM SAPOCHI KIHE dJIEeMEHTap
OeJieKTep.

15-mopic. ATom sapocbl .ATOM
SIIPOCBIHBIH KYPBUIBICHL. SIIPOIIBIK
Kymrep. SIAponbIK — KyIITepAiH
aybIcriajibl cumatel.  AJjbda-Oera
KOHE TaMMa HYpJIaHYbIH TeTi MeH
3aHBUIBIKTAphl  YKOHE  OJIAPJIbIH




CalakrapabIH TYpJepi 00HbIHIIA eHOCK
ChIBIMABLIBIFBI, CAF.

Beuaimaepain (TakbIpbINTAPABIH)

aTaybl Jle- 3ept

pic- [IpakTuKanslK | XaHa- O0COX | COX
Tep JIBIK

3aTIeH  ocepliecyi. SAnpoinsix
peakuusaap.AToM  SAPOJIAPBIHBIH
PaAMOAKTUBTI BIIABIPAYHI. SIPOITBIK
OeJTIHYI1H PEeaKIUsCH.

daemeHTap OeJilIeKTEp.

Jlenronnap, agponmap. Ksapkrap.
Kymri  31mekTpoMarHuTTiK, 9ici3
JKOHE QJICI3, TPABUTALMSIIBIK ©3apa
ocepnecynep.Kazipri  ¢puznkanbg
JKoHE  acTpo(HM3WKaHBIH  HETI3Ti
npobseManapbl TKPaJbl TYCIHIK.

bapabirel: 15 30 15 60 60

I[pakTUKANBIK (CEeMUHAPJBIK) ca0aKTAPAbIH Ti3iMi

1.MatepuanblKk HYKT€HIH KHHEMaTUKachl. MaTepHuanIblK HYKTEHIH >KOHE KaTThl JCHCHIH
JTMHAMHKACHI.

2. Cakrany 3agaapsl. Tyrac oprajgap MEXaHUKAaChIHBIH 3J€MEHTTEpI.

3.1"a3 3aHaapsl.

4. TepmoauHaMUKa HET13/€epi.

5.9neKkTpocTaTuka.

6.27eKTPOCTATUKAIIBIK ©PICTEr1 TUICKTPUKTED KOHE OTKI3TimTep. TYpPaKThl JIEKTP TOTHI.
7.Marnur epici. 3aTTarbl MarHUT ©PIC.

8.2eKTPOMAarHUTTIK MHIYKIHS KYObUIBICH. MaKCBeIT TeHACYIEepi.

9.I'apMOHMSUTBIK JKOHE AJICKTPOMArHUTTIK TepOeicTep.

10.271eKTpOMarHuTTiK TOJKBIH. | @OMETPHUSIIBIK ONTHKA

11.KpuTyIBIK COyIIEEHY.

12.KBaHTTBIK CoyJI€NIEHY TEPUSICHI.

13.1Ipenunrep TeHaEY1 )KOHE CYTET1 aTOMJIAPHI.

14.Katte! nene ¢usukacel. Kpucramnorpadus sneMeHTTer.

15.ATOM SIIPOCHI )KOHE JIEMEHTAp OOJIIEKTED .

3epTxaHaJbIK cabaKTapabIH Ti3iMi

1.Ne 5 3epTxaHambIK )KYMBIC.
MakcBeIT MassTHUTIHIH HHEPIUS MOMEHTIH aHBIKTay .




2. Nel5 3epTxaHanblK *KYMBIC.

O06epOex MassTHUTIHIE aifHAIMaJIbl KO3FaIbICTAP/IbIH 3aHApbIH 3ePTTEY.

3. Nel8 3epTxaHalbIK KYMBIC.

Kneman-Jle3opm ozici OOMBIHIIIA MEHILIKTI )KbUTY ChIMBIM/IAIBIKTAPBIHBIH KATIHACHIH aHBIKTAY.
4. Ne22 3epTxaHanblK *KYMBbIC.

Croxc omici OOMBIHIIA CYWBIKTBIH TYTKBIPJIBIK KOA(M(GUIUEHTIH aHBIKTAy.

5. Ne42 3eprxaHalbIK )KYMBIC.

DJEeKTpOCTaTUKAIIBIK OPICTI 3epTTeY.

6. Ne39 3epTxaHalbIK KYMBIC.

YUTCTOH KeIipiHiH KOMETiMeH OTri3TIIITIH KeIePriCiH aHbIKTay. OTKI3TIIITIH MEHIIIKTI KeAepTiciH
eJIIIeY.

7. Ned48 3epTxaHaJbIK KYMBIC.

XepniH MarHuTTIK OpICIHIH TOPU30HTAJb KYPAyIIbICHIH AHBIKTAY.

8. Ne41 3eprxaHalbIK )KYMBIC.

O3apa HHAYKIUSA KYOBUIBICHIH 3€PTTEY.

COIX apHaaraH 0aKbLIAay JKYMBICTAPbIHBIH TAKBIPBIObI
.MatepuanblKk HYKT€HIH KHUHEMaTuKachl. MaTepuanablK HYKTEHIH >KOHE KaTThl JCHEHIH
JTMHAMUKACHI.
2. Cakrainy 3aHaapsl. TyTac opTanap MeXaHUKAChIHBIH 2JIEMEHTTEPI.
3.T'a3 3aaapsl.
4. TepmoauHamMuKa HET13a€epi.
5.25eKTpocTaTuKa.
6.D1eKTPOCTATUKATIBIK OPICTET1 AUIIEKTPUKTED KOHE OTKI3TimTep. TypaKThl AJIEKTP TOTHI.
7.Maruur epici. 3aTTarbl MarHuT epici.
8.DNeKTpOMAarHUTTIK HHIYKIUs KYObUTbICEL. MaKkcBeIT TeHaeyIepi.
9.I'apMOHUSUIBIK JKOHE JIEKTPOMArHuTTIK TepoemicTep.
10.251eKTpOMAarHuTTIK TOJKbIH. [ €OMETPHSITBIK ONITHKA
11. Kby nbIK coyneneny.
12.KBaHTTBIK COyJIETIEHY TEPHUSCHI.
13.1Ipeaunrep TeHICY1 )KOHE CyTeri aTOMJIaphbI.
14.Kattsl nene ¢pusukacel. Kpucrammorpadus seMeHTTeri.
15.ATOoM SIPOCHI XKOHE dNIEMEHTAp OOIIEKTEP .

Crynenrrepain OiiMin 0aranay OeJrisiepi
[Ton OoiiblHIIAa eMTHXaH Oarachl MeXeJiKk Oakpliay OOWBIHINA YATEpIMHIH OapbIHINA YIKEH

kepcerynepiHiH (60% neiiH) xoHe KOPBITBIHABI aTTecTalusHBIH (eMTuXaHHBIH) (40% neifin)
KOCBIHJIBICHI PETIHJIE aHBIKTaTaIbl )koHe Kectere coiikec 100% meliHri MOH/II Kypauib.

I1oH GoiibIHIIIA TANICHIPMAJIAPABI OPBIHIAY KIHE TANCBIPY KecTeci

bakbuiay TanceipMaHbIH ¥ CBIHBUIATHIH Opbiapay bakputay | Tamcsl
TYpi MakcaTbl  JKOHE | onmebuer ¥3aKTBUIBI-FBI | TYPI py




Ma3MYHBI Meps3i-
Mi
CoOX Orinren Herisri KOHE
TAKbIpHITTAp KoChIMIa 4-GaiinaHbic ArpiMpa | Anra
OoMbIHIIIA oneOueTTIH N
. A cararrap FBI caibIH
TEPEHJIETIM OKY YKaJIIIBI Ti31MI1
3epTxaHabIK «MexaHuKa [6,0eT. 5-15], | 1-0aitnanpic ArpIMIa 2-amnra
YKYMBICTAPIbI Oemimi Ooiteiama | [8,0et. 30 — 54], | cararTap FBI
KOopray TEPEHACTII OKY [224-236  Oer],
JIEKIHsIIap
KOHCIICKTICI
[TpakTHKaTBIK «MexaHHKa» [6,0eT. 5-15], | 4-6aitnanbic AFrpIMIIa 1-4
ecenTepin Oemimi OoitpiHmia | [8,0er. 30 — 54], | cararTap FBI anTa
HIBIFApy TEePEHETIM OKY [224-236  Oer],
TeKIuUsap
KOHCIIEKTICI
3epTxaHajbIK Monexyna [6,0eT. 5-15], | 3-0aitnanpic ArpiMpa 4,56
YKYMBICTAPIbI JIBIK, TEPMO [8,06er. 30 — 54], | cararTap FbI arnra
KOpFay JTUHAMUKAIBIK [224-236 oer].
Onektpoctatuka | [77-94 Oet] [94-
Oemimi Oofipiama | 108 Oer] [8, Oer.
TEePEHETIM OKY 91 - 94, 107-
111], nexuusmap
KOHCIIEKTICI
[IpakTuKanbIK Monekyna [6,0eT. 5-15], | 3-6aiinanbic ArpIMIa 5-7
ecenTepin JIBIK, TEPMO [8,06er. 30 — 54], | cararTap FBI amnTa
LIBIFApy JTUHAMHUKAIBIK [224-236 oer].
Onektpoctatuka | [77-94 Oet] [94-
Oemimi Ooiipiama | 108 Oer] [8, OerT.
TEePEHETIM OKY 91 - 94, 107-
111], nexuusmap
KOHCIIEKTICI
Bapineirsr (atrect/ | «MexaHHKay, 1 O1piKKeH | ApalbIK 7 anta
OOMBIHIIIA) Monekyna [6,6er. >-15], cararrtap
XKazoama JIBIK, TEPMO [8,0er. 30 — 54],
’ [224-236  Oer].
xKayar ainy JTUHAMUKAJIBIK [77-94 Ger] [94-
Motyiab Ne 1 busnkay, 108 Ger] [8, Ger.
DneKTpocTaTHKa
OemiMi OoiibIHIIA o1 — 94, 107-
TEPEHJIETII OKY Hi], JICKIWLITAp
KOHCIIEKTIC1
3epTxaHajbIK TypaxkTbl TOK [142-162 OeT] [8, | 1-0aiinaHbic ArpiMIa 7
JKYMBICTAp/IbI ’KoHe Marnut oer.. 151 — 163] | cararTap FBI amnra
KOpFay epici [167-192  OGert],
OeJrimi OOHMBIHIIIA | JISKIIHSIIAP
TEPEHJIETII OKY KOHCIEKTIC1
[IpakTrkanbik TypakThl TOK [142-162 OeT] [8, | 3-0aiinaHbIC ArniMaa &-10
ecenTepin J)KoHe Maraut oer.. 151 — 163] | cararTap FbI arnra
HIBIFapy epici [167-192  OGert],

OeuriMi OoBIHILIA

Jexuusiap




TEPECHJIETIIT OKY

KOHCIEKTIC1

3epTxaHajbIK Onruka xoHe [142-162 Oet] [8, | 3-OaitmaHbIC AFrpIMIIa 11,12,
KYMBICTapbl KBaHTTHIK ¢u3uka | 6er.. 151 — 163] | cararTap - FbI 13
Kopray ATOM SpOCHI [167-192  Ger], amnTa

JKOHE DJIEMEHTAp | JICKIHsUIap

OeJexTep KOHCIIEKTIC1

OeiMi OolbIHIIIA

TEPECHJICTII OKY
[IpakTrkanbik Orntuka xoHe [142-162 Get] [8, | 4-OaitnaHbIC ArbiMza 11-14
ecenTepin KBaHTTHIK ¢usuka | O6er.. 151 — 163] | cararrap FBI amnTa
HIBIFapy ATOM s11IpOCHI [167-192  Ger],

JKOHE dJIEMEHTap | JISKIHsIap

OemiekTep KOHCIIEKTICI

Oeimi OOMBIHIIA

TEPEHAETII OKY
bapawirel (attect/ | OnTHka )KoHe [142-162 Get] [8, | 1-0aiinaHbic Apanbik 14 anta
O0iibIHIIA) KBaHTTHIK ¢u3uka | 6er.. 151 — 163] | carartap
JKazbama ATOM SIpOCHI [167-192 oer],
xKayar aimy KOHE TeKuusap
MOyJb Ne2 dJIEMEHTAp KOHCIIEKTIC1

OemexTep

Oeimi OOMBIHIIA

TEPEHAETII OKY

[Ton Heri3ri xone

. Ceccus

S— MaTepHgnLIHLIH KOCBIMH_I‘a 2 OaiinaHbIC Kopst Ke3eHiH

MeHTrepity onedueTTiy cararrtap TBIH/IbI e

JEHTeliH TEKCepy

JKaJIIbI Ti31Mi1

CasicaThbl ’oHe Mpoleaypajapbl
«Dwu3ukay MOHIH OKY Ke31H/e KeJecl epekesiepl caKTay bl OTiHEMI3:
1 Cabakka Kenrikmnen Kemy/.
2 Jlonmenmi ceberici3 cabak OocaTmaysl, aybIpraH jKaFaaiaa aHbIKTama, ajl 0acka Jkarmaiiapaa

TYCIHIKTEME XaT YCHIHY/IbI.
3 CTyneHTTiH MiHAeTiHEe OapibIK cabaKTapra KaThICy Kipei.
4 Oky mpotueciHiH KYHTI30eiK )KocIapblHa COlKec OaKbUIayIbIH OAapIIbIK TYPJIEPiH TAICHIPY.
5 XKibepinreH MpakTUKAJIBIK KOHE 3€PTXaHAJBIK cCa0aKTap OKBITYIIBI OSITUIEreH YaKbITTa

KalTa Tarcelpy.
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