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Karanor anexTuBTI moHAEp/IH (TaHaay OOMBIHINIA KOMIOHEHTTEP/IIH) Ti3IMIH, TOHACPIIH
MPEPEKBU3UTTEPI MEH TOCTPEKBU3UTTEPIH, TMOH/II OKBITY MAaKCaThlH, OJapblH KbICKAIa
Ma3MYHBIH, KYTUIETIH HOTH)KEIEPIH KaMTH/II.



BLJIIM AJIYIIIBI MEH 3JIBAM3EPTE APHAJIFAH )KATHAMA

MaMaHIBIKTBIH OapiblK MoHAepl MoayibAep MeH nukinep (OakamaBpuarra JKBII, BII,
[1I1; maructpatypa Men noktopantypaaa bII, IIIT) OoiibiHma Oeminren. OnapislH imriHzae
MIOHJIEP MIHJETTI JKOHE 3JICKTHBTI (TaHmay) moHjaepine OesinreH. OKyra MIHACTTI MOHACPIIH
Ti3IMi MaMaHJBIKTBIH YITUIIK OKY kocnapsiaaa (YOXK) kenrtipinren. MaMaHABIKTBIH op KypChI
YIIIH 3JIGKTUBTI TOHAEp Ti3iMi 3ekTuBTI moHaep KaramorbiHga (OIIK) kenripinren. DIIK
MaMaHJBIKTBIH TaHJAAy TMOHACPIHIH XYHEJEeHIeH aHHOTAIMsJIAHFaH Ti3iMi OOJBIN TaOBLIA[BI.
OIIK 6iniM  anmymisliapra OKBITYABIH TaHJAAJFaH TPACKTOPHUSACHIHA COWKEC SJIEKTUBTI OKY
MOHICPIHIH AIBTEPHATHUBTI TaHIay MYMKIHAITiH Oepyi Kepek.

Mamanasik OofibiHma YOXX 6en OIIK Herizinze OLTIM alylIbIHBIH OKY JKBIJIBIHA JKEKE
oky xocnapsl (KOX) kypeuaasl. XKOX-ne1r misirapymisl kadeapa TaraibIHAaFaH 3ABal3epaiH
KeMeriMeH OakajaBpiiap MEH MarucTpanTTap Kypacteipanbl. Joxtopantrap XXOX-asl e3xepi
kypacteipansl. JKOX wmamanaplk mierigae opOip OuTiM — alyIIbIHBIH OJKeKe OimiM - amy
TpackTopuschiH aHbIKTaiabl. JKOX-ra YOXX-gaH MIHAETTI KOMIIOHEHT MOHAEPI MEH OKY
KBI3METIHIH TypJiepi (TpakTuKamap, 3epTTey MKYMBICH, MEMJICKETTIK (KEIICH/i) eMTHXaH,
JTUTUIOM/JIBIK KYMBICTBI (3)KOOaHBI) jka3y, TUCCEpTAIUsHbI peciMiey koHe Kopray) skone DIIK-
JlaH TaHJay KOMITOHEHTI MTOHEpP1 Kipe/i.

EnOex HapbIFBIHBIH JKOHE )KYMBIC OepyUIUIepAiH TalanTapbIHbIH ece0iMEeH HAKThI )KYMBIC
caylachlHa OarbITTaFaH OuniM Oepy TpaeKTOPHSICHIHBIH OakamaBpiapbiHa Kemek petinme DIIK
nieringe OimiM alylibulapFa KesJeireH OuliM Oepy TpaeKTOpUSCHIH MEHrepydl KemiaaeuTiH
MIOHJIEp Ti3iMi Oepinyi Kepek.

DNEeKTUBTI OKYy MOHAEPIH TaHIaFaH Ke3/1e MbIHAJIAPAbI €CEIKe ally KepekK:

1 Bip cemecTtpime MIHIAETTI TYpAC OKBUIATBHIH OKBITYABIH Kocbkimima Typiepin (OKT)
ecenTeMereHae, KYHII3ri OKbITy OemiMmiHiH cTyaeHTi 18-22 kpeauTTi (MIHIETTI IKOHE
AJIEKTUBTI), ChIPTTall OKBITY O6JIMiHIH CTyAeHTI 9-12 kpeauTTi (MIHIETTI JKOHE 3JIEKTHUBTI)
urepyi Tuic.

2 OKpITYAbIH OapiblK KE3€HIHJErl >Kallbl KpeOuT caHbl MaMaHAbIKTBIH Y OX-Hpaa
KOPCETLITeH CaHHAH acnaybl Kepek.

3 DnexTUBTI MOHAEP TUICTI HOMIpI Oap TaHaay TonTapbiHa OipikTipuireH. [Ionaepaiy op
TOOBIHAH Oip FaHa AJIEKTUBTI OKY MOHIH TaHIayFa O0sajbl.
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AKaIeMUAJIBIK I9PeKeci: TEXHUKA FhUIbIMIAPbIHBIH MarucTpi
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PEPP JxcnepumenTTi kocnapJiay koHe MaKajJajJapAbl Aasipiay.

IIpepexBu3utTepi: bakanaspuar 6armapiamace 6otibiHIa JKMB.

OKBITY MaKcaThl: DKCIEPUMEHTTI JKOCHapiiay MKoHEe ToxipuOenep HOTHKEIepiHe
HET13JIeJITeH FRUIBIMU MaKaJlaJapabl IIeT TUTIH/IE kKa3y OUTIKTIIITH KaJbITacThIPY.

Kbickama ma3MyHbI: «OKCHEPUMEHTTI JKOCHapiay KOHE MakKalalapAbl Jaspiay»
KYpPChl aFBUIIIBIH TUTIHJE TOKIPUOESTIK FRUIBIMH JKapUsJIaHBIMIAP/IbI Ka3y OapbICBIH/IA KAIIIThI
KETEKII1 MPUHIUNTEPAI MEHIepy OUTIKTUIITiH, KaXeTTi 91ebueTTi Taly, akmapaTrThlH Ke3AepiH
naiinanany, IEEE dopMareingarsl akmaparThl jkaz0aria JAyphic cliTeMelney KaOlIeTTiUIKTepiH
JEMOHCTpAIHSIIAY, HEFYPIbIM JapbIHABI KOHE TAJaHTThl MaruCTPaHTTAPABl AHBIKTAY, FBHUIBIM
MEH TEXHHMKaHBbIH ©3€KT1 MIHACTTepiH IIelly YVIIH OJapJblH IIbIFapMAIlbUIBIK >KOHE
WHTEIJICKTYANABIK ONEyeTiH MalJallaHy MAaruCTPaHTTap/bl FHUIBIMH 3€pTTEyJep KYPrizy
TEOPUSACHl MEH MPAKTUKAChIHA OKBITY/IbI YHBIMIACTHIPY MacesesiepiH KaMTH/bI.

KyTtinerin HOTHIKeJIep: MaruCTPaHTTAPAbIH FBUTBIMU IIBIFAPMAIITBUTBIK
KbI3bIFYIIBUIBIFBIH  KAJIBIITACTBIPY, OJIapFa FBUIBIMU-3€PTTEY MIHACTTEpIH ©3[IMHEeH IIelry
omicTeMeci MEH TOCUIACpiH YHpPeTy, MaruCTpPaHTTap/AbIH [IBIFAPMAIIbUIBIK OWJIaybl MCEH
JIEepOECTITiH JaMbITy, ajFaH TEOPUSUIBIK XKOHE MPAKTUKAIBIK OLTIMICPIH TEPEHIETY KOHE OEKITY.

MocTpexkBu3utTTepi: ME3XK, MarucTpiik aAuccepTanusiHbl Ka3y )KoHE KOpFay.

MPNP FpruibiMu 6achlIBIMIBI AasipJiay djgicTeMeci 3 — KpeauT.

IIpepexBu3utTepi: bakanaspuar 6argapiamace 6oribiHIIa JKMB.

OkpITY MaKcaTbl: TeOopHsUIIBIK JKoHE TOHKipHOEIep HOTHKEIepiHEe HETi3AereH FhUIBIMU
Makajalap/bl meT TUTIH/E jka3y OUTIKTUIITH KaJbIITaCThIPY.

Kpickama ma3myHbl: Byl Kypc aFpUIIBIH TUTIHIE TEOPHSUIBIK JKOHE TXKIpHUOemik
FBUIBIMU KapUSJIAHBIMIAPbl >Ka3y OapbICHIHAA S>KANMbl KETEKIl MNPUHIMOTEPAI MEHIrepy
OUTIKTLITIH, KQXKeTTi onedbuerTi Taly, aknapaTTeiH Ke3aepin mnainanany, IEEE ¢dopmarsiHnarst
aKmaparThl >kaz0alia AypbIC CIITeMe »acay KaOUIeTTLIIKTEpiH IEMOHCTpalUsAiay, HEFYpJIbIM
JApBIHIBl KOHE TAJNAHTTHl MAarvMCTPAHTTapIbl AaHBIKTAY, FBUIBIM MEH TEXHUKAHBIH ©3€KTi
MIHIETTEpIH IIeUly YIIiH OJapAblH IIBIFAPMAIIBUIBIK JKOHE HHTEIUICKTYAIbIK oJIeYeTiH
naiiaany MarucTpaHTTapAbl FBUIBIMH 3€PTTEYJep KYPridy TEOpHSICHI MEH MpPaKTUKAChIHA
OKBITY/IbI YHBIMIACTBIPY MACEeNepiH KaMTH/IbI.

KyTrisieTin HOTHIKeJIep: MaruCTpaHTTap/blH LIbIFApMaIIbUIBIK OHIaybl MEH JepOecTiriH
JaMBITy, allFaH TEOPUSUIBIK KOHE TMPAKTUKAIBIK OUTIMIEpiH TepeHIeTy KoHe OekiTy,
MaruCTPaHTTAPAbIH FBUIBIMH IIBIFAPMAIIBUIBIK KBI3BIFYIIBUIBIFBIH  KAJBIITACTHIPY, OJapFa
FBUIBIMHU-3€PTTEY MIHAETTEPIH ©3/ITHEH HIEUTy 9/IiCTeMECi MEH TOCUIAEPiH YHpETY:;.

MocTrpexBusurTrepi: MEF3)K, Maructpiik nuccepTalusHbl Ka3y )K9HE KOpFay.

PARDS205.1 Pentren cayJieciHiH NPaKTHKAJIBIK acneKTiiepi 4 —Kpeaur.

IIpepexBu3ntTepi A 1possik TexHONMOTUATIAp, PeHTreHorpadus Herizuepi

OkpbITY MaKcaThl: PeHTreH coyecid Koiaianoaibl ToCIep calachlHa Maiaananyia
MarucTpaHTTapAbIH OU1IMI MEH OUTIKTUIITIH apTThIpY, METAJAap MEH METaJUl KOCHalapblH
peHTreH AU(PaKIUACHIH NMaiiAaaHbIl 3epTTeyAe KoJJaHyFa Oayiy.

Kbickama wmasmyHbl: PeHTren coyneciH MeTanjgap MeEH Kochajgap KYpPbUIbIMBIH
3epTTeyne mnaiipanany. KarTel KocmamapiablH peTTeNyiHe pPeHTreH KYpbUIBIMIBIK capanTama
’Kacay, MeTaJullap MEH Kocrajap KYpbUIBIMBIHIAFbI KaJlJbIK KepHEYJIep/ Il PEHTTeHAIK 3epTTey,
OJ1 YIIIH PEHTI'€H MUKPOCKOMMSUIBIK allyaH TOCUIAepAl MaijalaHy, peHTI€H COyJEeCiH TeXHUKa1a
KOJ1J1ay, PEHTTeH 1e(DeKTOCKOMUS MEH PEHTI€H TONOrpadusChl.

[TonukpucTann MaTepraiaapaarbl opTypil 6ackiM OarbITTapAbl (TEKCTypa) aHBIKTAl ainy
’KOHE OHBIH CUIIaTTaMajlapbIH Taly, ecenTey.

KyTineTiH HOTH:KeJiep: KBAaHTTHIK — MEXaHUKAJIBIK TEOPUS Ma3MyHbI MEH MarbIHACHIH
TYCiHy, aToM KaOaTTapblHIaFbl (PU3MKAIBIK MpOIeCTepal YHpeHY;PeHTreH ChekTpiik ofic
€CeNTepiH IIemly, OHBl FBUIBIMH—3EpPTTEY callaChlHAa >KOFaphl JEHTeWne maiijanany;



KOMMYHHUKATHBTIK OITIpiiK MMeH OUTIKTLTIK: FRUIBIMHU MpoOieManap aknapaTTapblH aHbIK jKOHE
HaKThl TYCIHY MEH OHBI OasiH/ai Oy, oJapabl STy TOCUIIEPIH JKOHE MICNTy PEeTiH 0oKay, O
Typajiel  opinTecTepiMeH OH anmacynsl  yipeHy. OCbUIapAbIH — HOTHXKECIHIAE TYpFaH
npoOjemManapapl IIEeNIyJae Typa »oHE KbICKa MYMKIHIIKTEpAl TaHdad Oily, mMamaHiap MeH
capanTaMalibuIapMEH TaJIKbLIAY.

IlocTpexkBu3uTTEPi: MarucrpanTrapaplH ainFadH OuTIMI MEH OUTIKTUIITIH OHIIPICTIK
MPAKTUKA JKOHE JUTIOM KYMBICTAPhIH iCTEYIe MaiijaiaHa aIybl.

PND 5205 Koaian6aibl ChI3BIKTHI €eMec THHAMHKA 2 — KPeIuT.

AJBIHFBI peKBU3UTTEP: CTATUCTUKAIBIK (PU3UKA )KOHE TEPMOJINHAMHKA

OKBITY MaKcaThI: JISHEJIEP/IIH 63apa dcepiiecyl HOTHKECIHIE KO3FAIIbIC KYHiH ©3repTyre
aJIBIN KEJIETIH KO3FalbIC 3aHaapbiH 3epTTey. ChIBBIKTHI emec 3¢ dekTinepain aehopmaiusiMeH
JKOHE TIMCCUTIATUBTIK Y deKTiieMeH OaliIaHbICTapbIH KapacThIPy.

Kpickama wma3myHbl: ArtajgraH KypcTa KOpIIAFaH oOpTajga JKOHE TEXHUKAIBIK
KYpBUIFbLIapa OOJaThIH MPOIECTePAl CHUIIATTAYbIH SAICTepi KOJIaHbUIaAbl. bacThl mpuHIUT
JICHEJICPIIH e3apa dcepiiecyl HOTHKECIHIE KO3FaJIbIC KYHIH ©3repTyre ajblll KeIeTiH KO3FalbiC
3aHgapel 60k TadkuIanbl. Ce3BIKTE emMec 3ddexrinep nedopmanmsiMeH KoHEe AUCCUIIATUBTIK
addextimepmen  OaitmanbicThl.  JKyiie  OeIeKTepiHiH PEeTCi3  KO3FAJBICBIHBIH  CHIIATHI
dpakTanbael OMICTI Maimananyasl KakeT ereni. COHIBIKTaH KypceTa OCBI OJICKE KOI KOHLT
OouriHe.

IMocTpexBu3uTTep: CHI3BIKTHIK €MEC JUHAMHKA.

TTS5307 TeopusiJIBIK KbLJIY TEXHUKACHI 4 — KpeIuT.

IIpepexBusurTep: KoanaHOab! KblTy ¢usnkacel P. @usukal. CtaTUCTUKANBIK (U3UKA
YKOHE TePMOJIMHAMUKA

OKBITY MaKcaThI:MAarMCTPAHTTap/bl OHAIPICTIK >KbLIYy TEXHMUKAJBIK KypbUIFbUIApIA
JKYPII KATKAH HEri3ri TepMOJMHAMUKAJBIK MPOLECTEP MKOHE TachIMayay KyObUIBICTApBIMEH,
oJIap/ibl 3epTTEY 'KOHE OaCKapyAbIH Kbl TECOPHSUIBIK 9IICTEPIMEH TaHBICTHIPY.

Kpickama Ma3MyHbI: KypC JKajIbl KbUIy TEXHHUKACBHIHBIH TEOPHSUIBIK HETI3JepiHe
apHanfaH. TexXHHKaJIbIK TEPMOJMHAMHKAHBIH CYpakTapbl, Ccy Oybl MEH BUIFaJ/Ibl ayaHbIH
TEPMOJMHAMMKACHL, CYMBIKTBIKTap MEH Tra3JapJblH MEXaHUKAaChl, >KbUTyMaccaaaMacyiblH
HeTi3/lepl KapacThIpbUiaabl. Maean Hukiazap MEH OHIPICTIK KOHIBIPFhUIAPIAFbl, OJAp/bIH
IIIIHAE€ TOHA3BITYy, CYHBUITY LHUKIIApbl KOHE SAPOJIBIK SHEPreTUKAJIBIK KOHJBIPFbIIApIaFbl
muKgap capantanaibl. JKbUTyAbl SKbUTYOTKI3TIIITIK, KOHBEKIHUS KOHE COYJIENeHY apKbLIbI
TachIMaJIay/blH CTAllMOHAP OHE CTAallMOHAp eMec MpollecTepl TalKplIaHFaH. Mpican peTiHzae
GdazanblK aybIiCy Ke3iHJEeri, >KOFapbl KbULIAMJABIKTapAarbl, CUPETUIT€H OpTaJarbl KbULY
alMacyJIbIH KEKe ecenrepi KapacThIPBUIFaH. ApHayJbl Kypc op THUIITI
KBUTYaJIMAaCTBIPFBIIIITAPIAFbI JKBIITYyOepLTiCTI KApACTBIPYMEH asKTaja bl

KyrisieTin  HoTMIKesiep: O KbUIyDHEpPreTUKAJIBIK KOHJBIPFbUIApAA KYpINl  JKaTKaH
TEPMOJIMHAMMKAIIBIK TPOLECTEP/ll capanTay OSIICTepiH HUrepy; TyTac OpTa MEeXaHUKAChIHBIH
OomkamMaapel MEH 3aHJapbl HETi31HJIE Macca, WMITYJIbC, JHEPTHsl TachIMalayAblH HETri3ri
TEHJEYJepiH ally; SKCIEPUMEHTTI >KOclapijayfa, KOHIBIPFbUIAPIBI ecenTen JalbIHaayFa,
KBUTyaJIMacy MpoIecTepiH OakplIan, Oackapyra JaFablIaHy.

IMocTpexkBu3uTTep: TepMoarHAMKKA, CTATUCTUKAIBIK (U3MKa M (U3UKAIBIK KHHETHKA,
Konnan6ainsl )XbuUTypU3MKachl )koHE TEXHUKAJBIK TEPMOJIMHAMUKA.

TOTMO5307.1 ’Kplrymaccaaimacy TeOpHsACHIHBIH HeTi3aepi 4 — KpeauT.
IIpepexBusutTep: KommanOanbl xputy ¢uszukacel. Ousukal. CTaTucTUKANBIK (U3MKA
KOHE TePMOJIMHAMUKA.
IMonai OKBITY MaKcaThl: MAaruCTPAHTTApHbl KUy MEH MacCaHbl TachIMalAayIbIH
HETi3r1 MEeXaHU3MJIepl — KBUTYOTKI3TIIITIK, KOHBEKTUBTIK KOHE PaTUaIlASIIBIK KbLTyaIMacyMEH
TaHBICTHIPY.



IMoHHiH KbICKAlIa Ma3MYHBbI: 3aMaHYH >KbUTy TEXHUKACBIHJA KOPHEKTI MaHBI3BI Oap
Macca MEHKBLTY bl TaChIMAIIAAYABIH 3aHIapbl KapacThIpbUIaabl. TEeXHUKAIBIK KOHIBIPFBUIAP/IBIH
AIIEMEHTTEPIHJETI JKBUTYOCpyIiH epeKIIeNiKTepiH OiIMeliHme XKbUly SHEepreTUKachIHAA,
OHIIPICTIH 0acKa cajlajapblH/a )KYMBIC TIPOILIECTEPIH TYPHIC YHBIMAACTHIPY MYMKIH emec. [Tonmi
urepy OapbIChIHAA KBUIYABl TAachIMajlay MEXaHM3MJIEpiH OasHIayFa, >KbUIYOTKI3TIIITIKTIH,
KOHBEKTHUBTIK JKOHE PaIUaIlUsIIBIK KbITyaIMACYIbIH KEHOIp THUIITIK €CENTEepPiH MIbIFapyFa KOHLI
Oemineni. JKpuTydablK MporecTepli MOJENbACY MAaFAbUIapbl KAJIBINITACTHIPBUIAABI: MPOLECTi
(bU3UKaIBIK TYpPFBIIaH OelHesney, 6ac MoceneHl Oeiim aimy, MIEKTeyJepai HeTi3aey, 3epTrey
O/IiCiH TaHJay, MaTeMaTHKAIBIK MOJENBIl KYPY, TCOPUSIIBIK €CeNTeyNaepi *KYprizy, ajablHFaH
HOTIDKEIIEP/Ii caparnray.

Kyrinerin  HOTHMIKenep:  KaTTbl, CYHBIK JKOHE Tra3  Topi3lec  JCHENepHiH
JKBUTYOTKI3TIIITITIH, KapamalWbIM J>KOHE KypIem Kykenepaeri TaOWFu, KOHBEKTHBTIK J>KOHE
COYJISNIK KbUTyaIMacyAbl 3ePTTEYIIH TCOPHUSUIBIK >KOHE IKCIIEPUMEHTABIK SICTEPIH UTEpY;
OKCIEPUMEHTTI  JKOCIapiiayFa, TKIPHUOETIK KOHABIPFBUIAPABI  €CENTel, JKUHACTBIPYFa,
JKBLTyaIMacy MPOIECTEPiH OaKbUIAI )KOHE OacKapyFra JarIblIaHy.

MocTpexkBu3uTTep: XKbymMaccaanmacy Gpu3rKachl.

FM 5304 MatepuajatanyablH (pU3NKAIBIK-XUMHSJIBIK Heri3aepi 3 — Kpeaur.

AaabIHFbI pekBu3uTTEp: JXKoraps! maremaruka(l), Xorapsl maTremaruka (2)

IIonai oKBITY MakcaThl: MaTepHaNAApAbIH (PU3NKA-XUMHIBIK KACHETTEPl KYPBUIBIMBI
MEH KYpPBUIBICHI JXKOHE MaTepHajiaplblH Camackl MEH KYpPBUIBIMBIH TEKCEpeTiH 3aMaHayu
oficTepi 3epTTey.

Kpickama masMyHbl: Byiq Kypc FBUIBIME KOHE WHXKCHEp CajlachblHIA JKaHA IKOHE
KOJIJIaHBICTaFbl MaTepUAIAPAbIH KETUIAIPUIreH TYpPIH aly TOCUIAepi MEH OHICTepiH, eHJEY,
KOJIJaHy JKOHE 3€pTTey OMICTepiH JaMbITy, Oakpuiay, OJapAblH KYpaMBIHBIH cCarachlHa,
KYpbUIBIMBIHA KOHE KacHEeTiHEe TOyel i Kajaranay aiMarblHIaFbl OUTiMAlI KaMTUIbl. byl kypcra
MaTepuaIIapAblH ~ (QU3NKA-XUMIUIBIK ~ KAaCHETTepl  KYPBUIBIMBI MEH  KYPBUIBICHI  JKOHE
MaTepHaJIap/ibIH canachl MEH KYPBIIBIMBIH TEKCEPETIH 3aMaHayH dJiicTepi Oepiieni.

KyTrisietin HoTHAKeIEp: MaTepHangapJblH (U3NKA-XUMUSIIBIK KAaCHUETTEpl, KYPbUIbIMBI
MEH KYpPBUIBICHI, camachl Typalbl OUIIMII MEHIepin, KOJAAHBICTaFbl MaTepuaiIapablH
KETUIIPUITEH TYPIH ally TOCUIAEpl MEH OIICTEPiH, OHJCY, KOJJAAaHY >KOHE 3epTTey SICTEpiH
JaMBITY, OaKplIay OUTIKTUTIKTEPiH KaJIBIITACThIPY.

IMocTpexkBusurrep: Kpucraminpik ¢pusuka.

DRPM KaprbLiaii eTKi3rim Matepuaiaaapaa akayJaapabid naiia 60J1ybl :KoHe 0J1apAbIH
KalTa KPUCTAJIAHYBI 2 — KPEAUT.

AaabiHFbl  pekBusuTTep: Temen  emmemai  kyiiegep  (u3dMKachl  JKOHe
HAHO)JIeKTPOHUKa. KoHneHcanusanran Ky pusukacel

OKbBITY MakcaThbl: KaTThl JICHEIEPAl 3€pTTey, OJapblH JIOKAIbIl KYPaMbIH >KOHE
MUKPOKYBICTAPBIH IEKTPOHABI MUKPOCKOIHUS-KOHABIPFBICH KOMETIMEH 3epTTeY.

Kbickama mMa3mMyHbl: DJIEKTPOHAB MUKPOCKOIHS, JEKTPOH/IBI-30HTHI 9IICTICH KATThl
JEHeNepal 3epTTey, ONap[blH JIOKaIbAl KYpPaMbIH OHE MHUKPOKYBICTAPBIH JIIEKTPOH/IBI
MHUKPOCKOTHSI-KOHIBIPFBICHI KOMETIMEH 3€PTTEY, SFHU JIEKTPOHABI YITKBIHABI KOJIJIAHY apKbLUTBI
KOpiHy aliMaFbIHbIH MYMKIHIITIH KOFapiaTy. DJIEeKTPOHABI MUKPOCKOIHUS 3€pTTENETiH 0ObEKTiH1
JaWbIHAAY 9JIICTEMECIH, OHICY Il )KOHE aJIbIHFaH HOTHIKEIEeP/Il aHan3 ey 1l KaxeT eTeal. Kypcra
AIIEKTPOHIBIK MUKPOCKOMTAP/ABIH: aTOMIBI-KYIITIK, TYHHENb/IK, HAHOIUTOTPAQUSIIBIK, COHBIH
1T H/IE MOHJIBIK YKOHE TIIa3MaJIbIK KeJeci Typiepi KapacThIPhLUIa b,

KyTijieTin HOTH:KeJIep: MarucTpaHTTap/a KaTThl JI€HENIepAl 3epTTey YIIIH AJIEKTPOH/IBI
MUKpPOCKOIIHS,  3JEKTPOHABI-30HATHI  O/ICTEp, OJApIblH  JIOKaJdbAl  KYpaMbIH  JKOHE
MUKPOKYBICTAPBIH AJIEKTPOHIBI MUKPOCKOMHSI-KOHIBIPFBUTAPBIMEH JKYMBIC jkKacay KaOimeTTepi
KasbinTacaapl. FeuibIiMu 3epTTeyY 9MICTEPiHIH KEHIHEH KOJIIAaHBIYhI )KY3€Te achIpbLIaIbl.
IMocTpexkBu3utTep: KarThl AeHENEPIIH MIEKTPOHIBIK KYPBUIBIMBI.



NES306 Hanod1eKTpoHHKa 2 —KpeauT.

AJbIHFBI pexkBU3UTTEP: KarTel neneHiH konmaHOanbl (u3ukacel, TeMeHT1 xyienep
(u3HUKaCHI )KOHE HAaHORJICKTPOHUKA.

OKBITY MaKcaTbl: HAHOMETPIIIK JHMANa30OHIAFbl 3JIEMCHTTEP MEH JKEKE MOJICKyJanap
JKOHE AJICKTPOHJBI KYPBUIFBUIAP MEH MOJICKYINAJBIK OJIIeMICT1 OTKI3TIITEep Typalbl OLTIMII
KaJIBIITACTBIPY.

Kbickama wma3myHbl: HaHOTeXHONOTHWSIHBIH €H  Herisri  OemimuepiHiy  Oipi
HAHORJICKTPOHMKA OOJBIN TaObLIaabl. MyHJa HAHOMETPIIIK JHMAaNa3oOHJAFbl JEMEHTTEp MEH
KEKe MOJICKyJanap KOJJaHbUIaael. HaHOAIIEKTPOHHMKAHBIH 1Iprefli  MakcaThl dSJICKTPOHIBI
KYPBUIFBIJIAD MEH MOJICKYJIAJBIK OJIIEMICTT OTKI3rimTepal Kypy. by mMoceneHi memnny xaHa
KBAaHTTHIK QJTOPUTMJIEP HETI3iHJE KOJJAHBUIATHIH aca JKbUIAAMJIBIKTAFbl JKOHE acabIKIIaMJIbI
KOMITBIOTEPIIEP/Ii, COHBIMEH KaTap dpTYpJIi AMEeKTPO(U3HUKAIBIK CUIIaTTaMaliapbl 0ap Ke3eKTeciI
OpHaTacKaH KYPBUTBIMJIAP/IBI JKacay.

FPN 5306.1 HaHoTeXHOI0TUIHBIH HeTi3ri mpodiemManapbl 2 — KpeauT.

AJIIBIHFBI peKBU3UTTEP: ToMeHTri xxyilenep Qpu3nKachl >koHE HAHOAJIEKTPOHHKA.

OKBITY MaKcaThbl: HAHOOJIIEM[ MaTepHaJIapAbl ally OMICTEpPiH OKBITY, OJapIblH
epEeKIIEeTIKTePiH, MICeNeNepiH KOHE 03bIK OaFbITTaAPhIH MEHTEPY.

Kpickama ma3mynbl: «HaHOTeXHOIOTH» TEPMHHI MaTepHaIAapabl, KOHIBIPFbLUIAPIBI
JKOHE KyHernepai Kypy MeH KOJAaHyAbl TyciHaipeni. byn KypbulbiM HaHOMETPIIiK MaciTadra,
SFHA MOJICKYJAJBIK TY3LTy MEH MOJIeKyJa, aToM eJjlleMi [Iuana3oHbIHAa  TYCIHIIpiiemdi.
HanotexHonorusi ochlHAail HBICAHAAPMEH >KYMBIC )KacayFa KaJbIIITACTBIPAAbI >KOHE OJapiaH
KaHa  MOJICKYJAIBIK ~VdAbIMFA We OomaTblH  ipi  KYPBUIBIMIApALI  Kypaabl. byHmai
HAHOKYPBUTBIMIAP «OIpIHII MPUHIMIITEH» aTOMIBIMOJIEKYIANbIK 3JIEMEHTTEPiIH KOeMeriMeH
KypacTeipbuirad. Kypcra HaHOTEXHOJIOTHSHBIH HET'13T1 pobemMaapbl KapacThIPbLIa bl

KyTrijieTin HoTHIKesIep: HaHOeNIIEMI MaTepuUaiAapAbl ally MacelepiHe KaThICThI
MPAKTUKAJIBIK €CeNTEeP/Il TEOPHSUIBIK KOHE MPAKTUKAIBIK eIy OUTIKTIIIKTEPIH KAJIBIITACTHIPY.

IMocTpexBu3erTep: ToMeH enmeMi KypplIbIMAAp PU3UKACHI.

FNS 5206.1 Kimi esimempai :xyiesnep (pu3uKacobl 4 — Kpeaur.

AaabiaFbl  pexBusutTep: JKorapel Mmarematuka (1), Xorapsl maTematruka (2),
KBaHTTBIK MEXaHUKA.

OKbITY MakKcaTbl: HaHOMAaTepHalJap MEH HAaHOKJIACTepJepAl aly oOJICTEPIH OKBII
yiipeHy, HaHOMaTepHaIAapAbIH HETi3r (PU3MKaNbIK KaCHETTEpPiH JKOHE OJIapiblH KOJJIaHYIaphl
KapacTbIPbLIAJIbI.

Kpickama ma3mynbi: Kimni emmemai xyitenep (Gu3MKackl HAHOAJIEKTPOHUKA, 3aMaHay!
aKIaparThIK >KyHenepal, ONTOAIEKTPOHUKAIBIK KOHABIPFBIIAD MEH Kypajigaplbl ’acay YUIH
TEOpHsUIBIK 0aza Oonbin Tabbutazbl. TeMeH enmeMal Kyienep — KBa3UeKioIIeMAi-KBaHTTHIK
HIYHKBIpJIAp, KBa3uOIpeNIeMai-KBAaHTTBIK ~ OKIMIIeTep MeH  KBa3HOIpesieM 1i-KBaHTThIK
HYKTEJIep KapacThIPbUIa/bl, COHBIMEH KaTap eJIIIeMJi KBaHTTaly HPUHLUII MEH KBaHTTHI-
eJeM1l KyObUIbICTapAbIH OalKally IapTTapbl, KYH THIFBI3ABIFB ()YHKIUSCHIHBIH €pEeKIIeNiri
MEH Killl enmeMIi okydenepleri 3apsj TacyUIbUIAPJAbIH  CTAaTUCTHKAChl, KBAaHTTBHIK
IIYHKBIPIAPIBIH ONTHKAIBIK KACHETTEPl MEH KMHETUKABIK 3P eKTiiep KapacThIPbLUIA IbI.

Kyrinerin HoTMKenep: MarucTpaHTTapFa 3aMaHyd KOHJIBIPFbUIApAA  FHUIBIMHU
3epTTeylep JKYpri3y MeH OJapAblH HOTIKEIEepIH ©HJey MAIIBIKTaphlH KaJbIITaCThIPY.
HaHoanekTpoHUKaHbIH JTaMybIH CHNATTaMTBIH >KaHAa KaTThl JEHENEpHiH epeKIile KacherTepi
Typajbl OUTIM.

IHocTpexBu3uTTEep: MarucTpaHTThIH FEUIBIMU-3EPTTEY )KYMBICHI.

FSPR 5206.1 Toemen esmemai KypblibiMaap ¢gusnkachsl 4 - Kpeaur.
AJbIHFBI pekBU3UTTEP: KaTTh! 1eHe KoiaHOanb! pU3MKaCH.



OKBITY MaKcaThl: HAaHOKYPBUIBIMJIBI MaTepHaAapAblH (PU3UKAIBIK KacUeTTepi, KBaHT
OJIIeMIi KYPBUIBIMAAP/BIH TEXHOJOTHICH JKOHE OJapAblH MHKPO-HAHO 3JIEKTPOHHKAIa
nai1ananbUTybl Typalibl KO3KapacThl KAIBIITACTHIPY.

Kpickama ma3mynsl: By kypcTa HaHORIIEKTPOHMKA, 3aMaHayH aKIapaTThIK JKyHenep,
OINTO3JICKTPOHUKAJIBIK ~KOHJABIPFBUIAD MEH KypangapAbl >KacaydblH TEOPHUSIIBIK 0a3achl
KapacThIpbUIazbl. byt sxylienep - KBa3ueKioImeM [i-KBaHTTHIK HIYHKBIPIIAp, KBa3HOipesmem1Ii-
KBAaHTTBIK JKINIIENep MEH KBa3UOIpeIImIeM/Ii-KBAaHTTHIK HYKTEJEep KapacThIPbUIAAbI, COHBIMEH
Karap eJIeM/i KBaHTTAIy TNPHUHIMII MEH KBAHTTHI-OJIIEM/II KYOBUIBICTApIbIH OaiKaty
HIAPTTApPbI, KYH THIFBI3ABIFBI (PYHKIMSACBIHBIH €PEKILENIri MeH Killli eJIIeM/Il Kyienepaeri 3apsi
TaCyIIBUIAPJBIH CTATUCTHKACHI, KBAHTTHIK LIYHKBIPIAPABIH ONTHKAIBIK KACHETTepi MeEH
KUHETHKAJIBIK dcepIiep KapacThIPbUIa/Ibl.

Kyrinerin HOTHMIKesIep: MarucTpaHTTapia TOMEH OJImeMIi KypbuibIMaap (u3nukacsl
TypaJibl 3aMaHyH FBUIBIMH KO3KapacThl KaJBINITACTHIPY, OJapAbl aly oAicTepi MEH HaijgalaHy
TOCUIZICPIHE MAIIBIKTAHIBIPY.

IocTpexkBHU3eTTEep: MaruCTpaHTTHIH FHUIBIMH-3€PTTEY KYMBICHI.

VF5206 EcenTik ¢pu3uka 2 — Kpeaur.

IIpepexBusurrtep: Ousuka I, Puzuka II.

OxpITy Makcatbl: [IoHII OKBITY OapbICBIHIA CTYIEHTTEPHIH KO3IEeTeH HITIXKeIepi
MaMaHJIbIKKa COMKeC OKBITYZa JKOCHapjaHFaH HOTWXKeJepre cail kesjeTiHael 00y YIIIH bIKHal
xKacay.

Kpickama Mma3myHbl: MaremMaTukaiablK MoOJENb Kypy (3epTTeneTiH KyObUIBICTHI
CUNIATTAWTHIH TeHMIK Kypy). Canasl omicTi TaHmay (OacTamkpl MaTeMaTHUKAJIBIK ECErNTi
anMnpOKCUMALMSIaUTBIH  TUCKPETTI MOJENb KYpy, ailbIpbIM CyJ0achlH jKacay, ecenTeyill
anropuTMAl eHIey JkoHe T.0.). Ecenreyim anropuTMi icKe achIpaThlH Tporpamma Kypy.
Ecentey »*oHe anblHFaH aknmapaTTbl eHJIey. Ecenm HoTWKeciH capamnTay, TOXIpUOeliK 3epTrey
HOTHOKeNepiMeH (MYMKIH 00Jica) callbICThIPY.

Kyrerin HoaTmkesiep: Ecenteyiml ¢u3nkaHblH OEKITIIT€H 9ICTEpPiH KOJJaHA OTBIPHIII,
TEXHHUKANBIK (PU3MKaAaFbl KOJIaHOANbI FRIIBIMU €CeNTepl KO0, OPHEKTEY JKOHE IIbIFapy YILIiH
MaTeMaTHKa MeH (U3UKaJaH ajFad OuTIMIepiH naianaHy MyYMKIHIIKTEpIH KOpCeTy.

IMocTpexkBu3uTTep: JIUIIOM aNibIHIaFbl IPAKTHKA.

OVES5305.1 EcenTik Ta:xipu0e Heriznepi 3 — kpeaur.

IIpepexBusurrep: TexHuka MeH pu3nka ecentepi yilliH KOMIBIOTEPIIIK aredpa.

OxkbITy Makcatbl: [ToHa1 OKBITY OapbIChIH/Ia MAaruCTPaHTTAP/AbIH KO3/1E€TE€H HITHUXKEJepl
MaMaHJIbIKKa COMKeC OKBITYJa KOCIapiaHFaH HOTHXKeJepre cail keneTiHael 00y YIIiH BIKIAI
xKacay.

Kpickama Ma3myHbl: MaTeMaTuKaiblK MOJAETb KyYpy (3epTTeneTiH KYOBLIBICTHI
CHUTIaTTAaWTBIH TEHIIK Kypy). Canmael omicTi TaHmay (OacTamkbl MaTEeMaTHUKAJIBIK €CENTi
aNMpPOKCUMALIMSUIAUTBIH  JTUCKPETTI MOJENb KYpYy, ailbIpbIM CyJI0achlH jkacay, e€cenTeyill
anropuTMAl eHjaey koHe T.0.). EcenmTeyimr anropuTMl iCKe achIpaThlH MpOrpaMma Kypy.
Ecentey >koHe anblHFaH akmapaTThl eHjaey. Ecem HoTmkeciH capanrtay, ToxipuOe
HOTHKeNepiMeH (MYMKiH 00Jica) calbICThIPY.

Kyrerin HoTHIKesIep: BekiTuireH ecenTeyill oiicTepi KOJJaHa OTBIPBIN, TEXHUKAJBIK
¢buznKanarsl KoiaHOalbl FRUIBIMU €CcenTep/i KO, OPHEKTEY *oHe LIbIFapy YIIiH MaTeMaThka
MeH (pr3MKaaH aaFaH OUTIMIIEpiH Naiianany MYMKIHIIKTEPiH KOpCceTy.

IMocTpexkBU3UTTEP: MaruCTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.

TPOP5309 Kep ToHiperiHiH KeHiCTiKTeri TEXHOJIOTHSIBIK NpouecTep 2 - KPeauT.
OKbITY MakcaTbl: JKe€p TOHIPEriHAeri MpoLeCcTepai >KOHE 3aMaHayH FapbIIITHIK
TEXHOJIOTHSIIAP/IBI KAPACTHIPY KOHE 3€PTTEY.
AJIBIHFBI pekBU3UTTEP: Pusnkal, MaremMaTukanbik GpU3nKa SicTepi.



Kbickama wma3myHbl: bynm  KypcTa 3amMaHayd  FapbllITBIK — TEXHOJOTHUsIIAP
KapacTeIpbuiafipl. OChbl TEXHOJOTHSJIAP HETI31HAE JKep TOHIPETIHIErl MpoIecTepi 3epTTey
MYMKIHIIUTIKTEPIHIH KapacThIPBUTYBLKEPAIH TAaOMFH peCypCTapbiH, Kep arMoc(epachiHbIH
JKOFapFBl KabaTTapblH, KOCMOCTBIK CoyJIeNepai, reoPpu3nKaIbIK MPOIeCTeP/Ii, JKep TOHIPETIHAeT1
FapBIll KEHICTIKTEpiHAE 3epTTeysiep HATMXKECIHAE ajblHFaH OUTIMAI KalbIITacThipy. Fapbim
KCHICTITIHIH - aJaMHBIH 6©MIp CYpy OPTachIHBIH Oipi peTiHae KapacThIpbUlybl. «Taburu
KOpLIaFaH OpTa» TYCIHIT jKep TOHIperiHAeri Fapblll KEHICTIKTIr TYCIHIN Ma3MYHBIHBIHBIH
3epTTeNyI.

KyrineTin HOTHIKeI€p: MarucTpaHTTapAa 3aMaHayH FAPBIIITHIK TEXHOJIOTUSIIAP TYpPabl
O11iM HeT131H/Ie Kep TOHIPETIHIeT1 poLecTepl 3epTTey KaOUICTTIIITH KaJIbIITCATHIPY.

IMocTpexkBU3UTTEP: AClIaH MEXaHUKACHI.

FOKT 5309.1 FapbluThIK TEXHOJIOTHSIHBIH (PU3NKAJIBIK Heri3i 2 — KpeauT.

AJIIBIHFBI peKBU3UTTEp: MarematukanblK ¢usnka omictepi, Pusmkal Fiz(I1)1203,
®dusuka.

OkbITy MakcaThl: «FapbllITEIK TEXHOJOTUSIHBIH (DU3UKAIIBIK HETi371epi» KypChl FapbIil
KEHICTIrT Typajibl KbICKallla TYCIHIK OepyMeH Karap, Fapblll KEHICTITIHAE TEeXHUKAIBIK
MPOLECTEPl KYy3ere achlpy, FaphllliTa OPTYpPIi 3aTTap MEH MaTepuaapibl aily, FapbIIIThI
MOJICIIBICY TOCUIIEPIH YHPEHY, OpTYpiIi 00BEKTIIEP/Ii KYPaCThIPY )KOHE MOHTAX/Iay T.0. Typalibl
Marmymar Oepeni. by kypc skanmel pu3uka MeH Korapbl MaTeMaTHKa MMOHIHE CylieHe 1, OUTKeH1
(GU3MKaNBIK 3aHIap MATEMaTHKAIBIK TEPMUHAEP MEH ONepaTopiapIblH KOMETIMEH oTe oI
OPHEKTEJeII.

Kpickama ma3myHbl: FapbllITBIK KEHICTIKTIH OPTYpJi 3aTTap MEH Marepuaiap
OHJIIPETIH MPOLECTEP OPbIHAATATHIH PETIH/IE, KYpal-Ka0bIKTalbl KOCMOCTA KUHAKTAY; epeKIle
KacHeTTepre Me )aHa 3aTTap MEH MaTepHaIapIsl MOHTXKIAY OJlapFa TEXHUKAIBIK KbI3MET €Ty
mporeccTepl XKOHIHAEC KbICKaIlla MariayMmar Oepeil; CaJIMaKCBhI3IbIK Ke3iHAe KyiiMa eHIIpiciH
yIBIMIACTBIPY YILIIH, €peKIle KacHeTTepl KpHUCTaulgap ecipy; y3aK CaIMaKThUIBIKCBI3 >KOHE
FappllITa TEPEH BaKyyM, IIEKTI XUMMSJIBIK Ta3ajJblK MaTepHalapbIHbIH OHAIPICi; KOHBEKIIHS
IIBIFA PYBI, apaNIaCTHIPBUIFAHCHI3 MaTepUalIap b OOJIIHYIHIH KOHE KpUCTalaap/ia akayaapablH
OumiMaepi; KbUIJAM — KPUCTAUIAHY KOK  OONYBLFapbIIITBIK  BaKyyM  3JIEKTPOHHUKAJIA
KOJIJAaHBUTATBIH MHUKPOKOCHIM/IAP/IBI JKIHIIITKE )KOHTE CATYBI.

KyrineTin HOTHMIKeIep: MarucTaHTTTapAa FapbIIUTHIK OOBEKTIHIH JKe€p TOHIperiHaeri
opOuTana KO3FalbIChl KE3IHJET1 OpTYpJl >Karaaunmapipl (y3aK YakbIT CaJIMaKChI3JBIK KYIHI,
HIEKTEJIMEreH KoeJieMJIerl TepeH BaKyyM, ©Te JKOFapbl jKOHE eTe TOMEHIl TeMmiepaTypajap,
FapBILITHIK paguanusuiap) OUTIKTI ’KOHE MAIIBIKTBI TypJe NaiaanaHa OUTylH KaJbIITacThIPY.
KypacTbipy TocinaepiHiH (U3MKalIbIK HETi37epiH, FapbllTa *KaOAbIKTap MEH TEXHOJIOTUSIIBIK
IpoLECTePl ICKEe achlpy/ia >ka0AbIKTapAbl THIM/II NaiganaHa OuTy i YHpeTy.

IMocTpexBu3uTTEp: bammncTika jxoHe FApBIITHIK KOHABIPFbUIAP.IBI OacKapy.

VZCHYV 5308 3apsarajaran 0e/ieKTepAiH 3aTNeH dcepJecyi 3 — Kpeaur.

AJIBIHFBI PeKBU3UTTEP: SIpOJbIK (U3MKa KOHE dIIEMEHTap OemeKkTep (U3UKACHI
S APOIBIK TEXHOJIOTHLIIAP

ITonHiH MaKcaThbl: TOMEHTI XOHE OpTallla YHEprHusIapa 3apsaTaaraH OeimeKTep MeH
HEUTPOHIApABIH dcepIIeCyiHiH HET13T1 MEXaHU3MIEPiH OKBII YHPEHY.

Kbickama wmasmynbl:«byn «3Gapsaranran  OeJIIeKTepAiH 3aTHEH 9CepIIecyinarThl
AJIEKTUBTIK KypC TOMEHI1 JKOHE oOpTallla >SHEeprusuiapjia 3apsiaTajfaH  OellekTep MeH
HEUTPOHMIAPIBIH OCEPJECYIHIH HETI3T1 MeXaHU3MJEpiH YHpeHyre Heri3aenreH. byn oky
OapbIChIHIA CTYACHTTEp SAJPONBIK COYJCHIH 3aT apKbUIBI OTY Ke3iHJeri OoylaThlH QpTypii
mporecTep Typaibl TYCIHIK anaapl. PaanoakTuBTI coyne 3aT OOWBIMEH TapajiFaH Ke3Jeri
npoliecTep KOHIH/Ie MAaruCTPaHTTap KOI MATIMET ala ibl.

Herisri Hazap opTypii oprama coylenepiaiH Tapajiay MpoIeciHiH (U3UKaIbIK HETi3iHe
ayJapbliabl.



Kyrerin HoTHKesep: OKy OapbICbiHIA anFaH OUTIMAI NMPAKTHKAJBIK OHE FHUIBIMHU-
3epTTey JKYMBICTaphIHAA KOJIAaHy. SIApoJbIK (DM3MKAIBIK KypajgapAbl MaiiganaHa OLTy >koHe
STPOJIBIK TEXHOJIOTHS 9/IICTEPIH MEHIEpY.

IMocTpexkBU3UTTEP: MarucTpiiik AUCCEPTALMSHBI KOPFay.

SyaT5310.1 Kasipri 3amMaH siipoJibIK TEXHOJIOTUAIAPbI 3 — KPeIuT.

AJIIBIHFBI PeKBU3UTTEP: SOpoIbiK GH3HKa KOHE dyIeMeHTap OemekTep (Gpru3nkaceol.

ITonnin MakcaTbl: Maructpiepzii IpaKTUKAIBIK KOHE FBUIBIMU 3€PTTEY KYMBICTapbIHA
JalbIHIAY KOHE OJIapFa KETKUTIKTI O11iM Oepy.

Kbickama wma3myHnbl:«Ka3ipri 3amMaH  SOpOJIBIK  TEXHOJIOTUSUIApBI» IOHI. ATOM
SAOPOJIAPBIHBIH ~ KacuerTepi. PammoakTuBTik erynep PaanoakTuBTI coynenepiiy 3aTieH
acepiiecyi. SIAponblK peakTopiap, oOJapAblH TypJepl JKOHE pEaKTopiapAbl  SIPOJIBIK
TeXHoJIOTUsAa KoinaHy. Heltponnwik ¢usmka. Pammammsnsik Kayincizmik. Jlozumerpiey.
3apsiaranyad OejleKTepli YAeTy-YACTKIIITepl, OJdapAbl sAPOJIbIK TEXHOJOTHsUIapAa KOJAaHYy.
AToM »sHepreTHkacel. SnpomapabiH OeniHyi MeH cuHTe3i. [IpoGnemamap MeH >KETICTIKTEp.
SpOsBIK TEXHOJOTHsIApAbl FHUIBIM MEH TEXHMKaJa, MeTaJulyprusijia, MyHail-ra3 ictepiHnue,
reojorusifia, MeAMIIMHAAA, aybullIapyallbUIblFbiHAa Naiganany. AMP men OIIP. Meccbaysp
addexrici. Aaponblk acTpodusnka.

Kyrerin noTHkesep: OKy OapbICbIHIA anFaH OUTIMAI NMPAKTHKAIBIK KOHE FBHUIBIMHU-
3epTTey JKYMbICTApbIHAA KOJJaHy. SIAposiblK (U3MKaNbIK Kypajjaplsl naijanaHa Ouly >koHe
SITPOJIBIK TEXHOJIOTHUS 9/IICTEPIH MEHIEpPY.

IMocTpexkBU3uTTEP: MarucTpiik AuccepTalUsHbl KOpFay.

TAYa5310 ATom siAPOCHIHBIH TEXHOJIOTHAJIAPBI 3 — KPeauT.

AJIBIHFBI PeKBH3UTTEP: ATOMHIBIK (usuka. SAnponsik ¢usmka >xoHE 3JIeMEHTap
OemmekTep (HU3UKACHI.

IMonnin makcaTbl: Maructpiepai MpaKkTHKAIBIK JKOHE FBUIBIMU 3€PTTEy JKYMBICTapFa
JalbIH/AY KOHE OJapFa KETKUTIKTI O11iM Oepy.

Kpickama Ma3MyHBI:«ATOM SIPOCHIHBIH TEXHOJIOTUSIIAPBI» TIOHI. ATOM SIIPOTAPBIHBIH
Kacuerrepi. PaanoakTuBTiK eTynep PaamoakTuBTi coynenepAiH 3aTmeH acepiecyi. Snposibik
peaxkTopiap, OJIapIBIH TypJepi JKOHE peaKTOpJIapIbl SAPOJBIK TEXHOJNOTHsAAA KOJIAHY.
Heitrponasik ¢usuka. Pagmanmsansik kayincizgik. Jlozumerpney. 3apsaranrad OesmexTepi
YACTY-YACTKIIITEP], OJApAbl SAPOJILIK TEXHOJOTHsJIApAa KOJJIaHy. ATOM SHEPIreTHKACHI.
SAnponapapi ~ OGemiHyi MeH  cuHTe3l. [IpoGnemanmap MeH  KeTICTIKTep.  SApoibIK
TEXHOJIOTUSUIAP/IBI FRIIBIM MEH TEXHHKaJa, METALTYPrusijia, MyHal-Ta3 icTepiHje, reojorusa,
MeIUIUHANa, ayblIapyallbuiblFeiAa nainanany. IMP men 3IIP. Meccbaysp sddekrici.
Snponsik actpodusuka.

Kyrerin nHoTmxkesep: OKy OapbIChbiHIA anFaH OUTIMAI NMPAKTUKAJBIK OHE FbUIBIMHU-
3epTTey JKYMBICTAphIHAA KOJNIaHy. SIApONBIK (U3UKANBIK Kypaimapasl Maiijanana Oury skoHe
SJPOJIBIK TEXHOJIOTUS O/IICTEPIH MEHIepy.

IMocTpexBu3uTTEp: MarucTpiiik IuccepTausHbl KOpFay.

YTIP5308.1 SIapoJibIK TeXHOJOTHSIIIAP KIHE 0J1aPAbl KOJAaHyJap 3— KpeauT.
AJIABIHFBI PeKBU3UTTEP: SOpoIblK GH3HKa KoHE yIeMeHTap OemekTep Gu3nkacel.
IMonnin makcaTbl: Maructpiepi MpaKTHKAIBIK JKOHE FBUIBIMH 3€pPTTEy JKYMBICTapFa
JalbIHIAY KOHE OJlapFa KETKUTIKTI O11imM Oepy.

Kpickama Ma3MyHbI:«SIIpOJIBIK TEXHOJOTHSUIAP JKOHE OJIapIbl KOJIaHyjap» IIoHI.
ATOM spONaphIHBIH KacueTTepi. PaanoakTHBTIK eTynep PaguoakTuBTI coynenepliH 3aTieH
ocepiecyi. SIApONBIK peakTopiap, OJNIApIbIH TYpiepi JKOHE peakTOpiapibl  SIIPOIBIK
TeXHoJorusAa KoijnaHy. He#tponnwlk ¢usmka. Pammammsielk Kayincizmaik. Jlozumerprey.
3apsaranrad OeJIIeKTepAl YASTY-YASTKIIITEpi, OJIapAbl SAPOJIBIK TEXHOJIOTHsIapaa KOJaaHy.
AToM »sHepreTHkachl. SnpomapabiH OerniHyl MeH cuHTe3i. IIpoGnemanap MeH >KETICTIKTep.



SIAPOJIBIK TEXHOJOTHSUIAPbl FHUIBIM MEH TEXHHMKaJIa, METAJUTyprusijia, MyHaii-ra3 ictepiHnue,
reoJIoOTHsIa, MEIUIIMHA/A, aybUIapyambuIbiFbiHAa naiganany. AMP men OIIP. Mecc6ayap
addekrici. Anponsik acTpodusuka.

Kyrerin noTmikenep: OKy OapbIChiHIA aifaH OLTIMII NMPAKTUKAIBIK JKOHE FHUIBIMH-
3epTTEy KYMBICTAphIHAA KOJNIaHy. SMponblK (U3MKANBIK Kypalinapabl HaiiianaHa Oy >KoHE
SIPOJIBIK TEXHOJIOTHUS 9/IiICTEPiH MEHIEpY.

CoHFbI peKBU3UTTEP: MarucTpiiik JucCepTalUsHbI KOPFay.
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Karamor »neKTHBHBIX JUCHUIUIMH  YTBEPXKIEH HAYYHO-METOJMYECKUM  COBETOM
Kazaxckoro HannoHanpHOro TexHuueckoro yauBepcutera umenn K.M. CarnaeBa (mporokomn No
« » 2016 1). Anmatel, KasHTY, 2016.

Karasor BkirouaeT B ceOs ICPCUCHDb JJICKTHBHBIX AUCHUILIWMH (KOMHOHCHT& 110 BBI60py)
CIICHHUAJIBHOCTH, MMPEPCKBU3UTHI U ITOCTPCKBU3HUTHI JUCHUIIINH, OCJIb U3YUCHUA JUCHUIIIIMHBI, UX
KpaTKO€ COACPIKAHUC, OKUTACMBIC PC3YJIbTATHI.



HAMSATKA OBYUYAIOIEMYCS Y 3JIBAM3EPY

Bce yuyeOHBIE AMCHUIUIMHBI CHIENMANBHOCTH OakanaBpuata nenarcs no muknam (OO,
B, IIH), maructparypel u gokropantypsl (BJ[,I1/[), momymsm, BHYTpH KOTOPBIX OHH
pa3iensroTcs Ha oO0s3aTeNbHBIE M DJEKTHBHBIE (MO BBIOOpY) aucuumuiuHbl. [lepedeHb
00s3aTeNbHBIX JUIS M3Y4YEHHUS JMCUMIUIMH TPUBOJUTCS B THUIOBOM Yy4eOHOM IUIaHE
cnenuansHoctTd  (TYILn). Ilepedyenb 3JIEKTUBHBIX JUCHMIUIMH JUISL  KaXJIOro Kypca
CHEIHMAIbHOCTH MPEACTaBIsAETCS B KaTanore 31eKTUBHbIX qucuuiind (K3 /1), koTopsliii sBiseTcs
CHCTEMaTH3MPOBAHHBIM aHHOTHUPOBAHHBIM IE€PEYHEM IHCLUUIUIMH O BHIOOPY CHENHUATbHOCTH.
K3/l nomken naBath (0OecrieyrBaTh) OOYYAIOIIMMCS BO3MOKHOCTh ajbTEPHATHBHOTO BBIOOpA
AJIEKTUBHBIX YUEOHBIX JUCLUHUIUIMH B COOTBETCTBHHU C BRIOPAHHOM TpaeKTopueil 00ydeHus.

Ha ocnoBanuu TYIIn u KO/ dopmupyercst unauBuayanbubiii yaeOnsii mian (Y1)
oOyuaromierocst Ha yueOnslii roz. [Tomomp 6akanaBpam 1 MarucTpanTam npu cocrasienuu MYTI
OKa3bIBaCT dJIBaii3ep, Ha3HAUCHHBIN BhIMTycKatomen kadenpoit. Jlokropanter UVII cocrasmstor
camocrostenpbHo. UVYII onpenenser uHIMBHUyaabHYI0 00pa30BaTEbHYIO TPAEKTOPUIO KaX10TO
oOyuaromierocsi B pamkax crenuanbHocTd. B MYII BkIItoyaroTCs IUCHUIUIMHBI 00s13aTEIEHOTO
KOMIIOHEHTa H BHJBI y4eOHON JesATeabHOCTH (TIPAKTHUKH, WCCIEeN0BaTelIbcKas pabora,
rOCyIapCTBEHHBIH (KOMIUIEKCHBIA) OJK3aMEH, HANUCaHWe M 3alluTa JUIUIOMHOW paboThl
(mpoekta), aucceprauuu) u3 TYIIn n aucuunIMHbBI KOMIOHEHTA 1o Bbioopy u3 KO/I.

B nmomoms OakanmaBpam 00pa3oBaTeNbHON TPAaeKTOPUU, OPUEHTHPOBAHHOW Ha
KOHKPETHYIO cepy ACSITEIBHOCTH C YY€TOM MOTPEOHOCTEH phIHKA Tpyda U paboTojaTrencii, B
pamkax KOJ[ nmomkeH ObITb TNpeACTaBI€H MEpPEYCHb AUCHUUIUIMH, TapaHTUPYIOIIUN
00y4aromuMcs 1eJIeHallpaBIEeHHOE OCBOEHHE HAMEUEHHON 00pa30BaTeIbHON IPOrPaMMBI.

[Tpu BBIOOpE PTEKTUBHBIX AUCHUILTAH HEOOXOAUMO YUUTHIBATD CIEIYIOIIEE:

1 B omHOM cemecTpe CTyIeHT 04yHOU (hopMBI 0O0YUIECHHUS JOIDKEH OCBOUTH 18-22 kpenuTa
(00s3aTENbHBIX W 3JIEKTUBHBIX ), JUCTAHIIMOHHOW (GopMbl — 9-12 KpeauToB (00sA3aTECIBHBIX U
AIIEKTHBHBIX), 0€3 ydeTra JOMOJHUTEIbHBIX BHUIOB oOyueHus ([IBO), xoTtopsle sBistoTCS
00s13aTeIbHBIMU JJIS1 U3yUYEeHHUS.

2 OOmiee KOJIMYECTBO KPEAMTOB 3a BECh MEPHOJ OOY4YEeHMsI HE JOJDKHO IMpPEBBILIATH
ykazaHHoe B TYIn crienuanbHOCTH KOJIMYECTBO.

3 DNeKTUBHBIE TUCIUILTMHBI OOBEIMHEHBI B TPYIIIIHI 110 BBIOOPY C COOTBETCTBYIOIINM
HOMepoM. M3 KaXJ10# rpymnIibl IUCLUILIMH MOXKHO BBIOPATh TOJIBKO OHY 3JIEKTUBHYIO YUEOHYIO
JTUCIUIUINHY.



Texuuueckas ¢puzuka — 6M072300
AKaieMH4YecKasi CTeNeHb: MATHCTP TEXHHYECKHX HAYK

Ne | Hazpanue moayas | Huka Kon HaumenoBanus Koua.xp | Cemect
npeaMeT | mpeaMe | mMpeaMeToOB p
a Ta
1 | Monyas Ima2.3.1.1 PEPP [TnanupoBanue skcniepuMenTa | 3 1
001IeCTBEHHBIX HAYK W MOJIrOTOBKA MyOJIMKALUH
H TOATOTOBKH Ma23.1.2 MeTtouKa MOATOTOBKH 3 1
HAYYHOIi MPNP HAYYHOU MmyOIuKaImm
ny0JauKauuu
2 | Moayab n30paHHBIX bBA1.2.1.1 PARD IIpakTH4eckre acTeKTel 1 4
rjaB (pU3MKHU PEHTIEeHOBCKOM
TUPPaKTOMETPHA
Ba1.2.1.1 PND [puknanHas HeTMHEHHAS 1 4
JMHAMHKA
ba3.221 | TT Teoperndeckas TEIUIOTEXHUKA | 3
b 3.222 | TOT TeopeTuueckue OCHOBBI 3
TemioMaccoOMeHa
3 | Moayab ¢pusuku BJ13.2.5.1 FHOM DHU3NUECKO-XUMUYECKUE 1 2
KOHAEHCHPOBAHHOI'0 OCHOBBI MaTepHAIOBEACHHUS
cocrosiHus BemecrBa | BJ[3.2.5.1 JedexTooOpazoBaHus u 1 2
DRPM PEKpHCTAITU3ALHS
HOJTYTIPOBOJHUKOBBIX
MaTepHaloB
IM72.3.3.1 | NE Hanonmextponnka 2 3
I1712.3.3.2 OyHIaMEHTaIbHBIC 2 3
FPNT
1po06JIeMbl HAaHO TEXHOJIOTHU
Ba2.1.2 ENS Om3mKa HI3KOpa3MepPHBIX 2 4
CHCTEM
B/ 3.1.2 FSPR OusmKa CTPyKTyp 2 4
MIOHUKEHHOHN pa3MEepHOCTH
4 | Mopyan Ba2.1.1 VF5305. | Beruncnurenshas pusnka 2 2
KOCMHYECKHX 1
TeXHOJIOTHH H OVES530 | OcHOBBI BBIYHCIUTEIBHOIO 2 2
ba224.1
KOMIIbIOTEPHOI0 4.1 JKCIIEPUMEHTA
MOIeJIMPOBAHUS 111 3.2.4.1 TPOP TeXHOIOTHYESCKHE MPOIIECCHI 3 3
B OKOJIO3EMHOM IPOCTPaHCTBE
111 3.2.4.2 FOKT DU3NYECKUEC OCHOBBI 5 3 3
KOCMHUYECKHX TEXHOJIOTHi
5 | Moayab siiepHbIX I 3.2.3.1 | VSCH BzanmopeiictBus 3 3
TEeXHOJIOTHH 3apsOKCHHBIX YacTHI] C
BEIIECTBOM
I17a3.3.32 | YTIP SnepHble TEXHOJIOTHU U UX 3 3
5308.1 IIPUMEHEHUE
I 3.2.5.2 SyaT COBpeMeHHULIe sIIEPHBIE 3 3
TEXHOJIOTHH
TAYa TexHOI0rHsi aTOMHOTO spa 3 3
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PEPP IliianmpoBaHue 3KCIIePMMEHTA M MOATOTOBKA My0JIMKaluK 3 — KpeauTa.

IIpepexBu3utni: OO/] 6akanaBpuara.

Heas wu3ydenusi: cPopMHUpPOBATH yMEHHUS IUIAHUPOBATH OSKCIEPUMEHT, HAIKCATh
9KCHEPMEHTAJIbHbIE HAyUHbIE MYOIMKALIUN HA aHTJINHCKOM SI3bIKE.

Kparkoe coaep:xanme: J[aHHBIA 3JIEKTUBHBIA Kypc HpPEACTaBIseT 3HAHUS 00 yMEHUH
BIAJCTh HaBBIKAMM IEAArOTMYECKOr0 HKCIEPUMEHTHPOBAHMS € MHHHMAJIbHOM IIOMOIIBIO
Hay4HOI'O0 PYKOBOJUTEIS], YMEHHUE ITPOAHAIIU3UPOBATH PE3YJIbTATHI ONBITHO-3KCIIEPUMEHTAIBHON
paboThl, chOpMYIMPOBATH MPAKTUYECKHE PEKOMEHJALMN U TEOPETUYECKHUE BBIBOJBI, a TAKXKe
YMEHME OBJIaJaTh OOIIMMHU PYKOBOJALUIMMH IPUHLMIIAMU HAOUcaTh AKCIEPMEHTAJIbHbIC
Hay4Hble TyOIMKaLUK Ha QaHTJIMHCKOM SI3BIKE.

O:xupaeMble pe3yJbTaTbl: YMEHUE IPOAHAIU3UPOBATH  PE3YJbTaTbl  OMNBITHO-
9KCHEPUMEHTAIBHON pabOThl, CHOPMYIUPOBATH NPAKTUYECKUE PEKOMEHIALUN U TEOPETUUECKHE
BBIBOJIBI, a TaKXKe YMEHHE OBJagaTh OOIMMH PYKOBOJSAIIMMHU MPUHIUIAMU HAIHCATh
9KCHEPMEHTAJIbHbIC HAyUHbIE IYOIMKAIUN HA aHTJINHCKOM SI3bIKE.

HocTpexBusutrbr: HUPM, odopmiienue u 3amura MarucTepckoi quccepTaruu.

MPNP MeTtoauka noaroToBKu Hay4Hoil my0aukanum 3 — Kkpeaura.

IIpepexBusutbi: OO/] 6akanaBpuara.

Heab u3ydyenusi: chopMHUPOBATH YMEHHS HAlUCaTh SKCIIEPMEHTAIbHBIC HAy4YHBIE
nyOJIMKalMY Ha aHTJIMHCKOM S3BIKE.

Kparkoe conep:kanme: J[aHHBIN 2JEKTUBHBIA Kypc MPEACTaBIsAET 3HAHUA 00 yMEHMI
BIA/JETh HaBBIKAMM IEAArOTMYECKOr0 HKCIEPUMEHTHUPOBAHMS € MHMHHUMAJIbHOW IIOMOIIBIO
Hay4YHOI'O0 PYKOBOJUTEINS, YMEHUE ITPOAHAIIU3UPOBATH PE3YJIbTATHl ONBITHO-3KCIIEPUMEHTAIBHON
paboThl, chOpMyIMPOBATH MPAKTUYECKUE PEKOMEHJALMM U TEOPETUYECKUE BBIBOJBI, a TAKKe
YMEHHME OBJIaJaTh OOILMMHU PYKOBOJISUIMMH MPUHIMIIAMU HAOUcaTh AKCIEPMEHTAJIbHbIE
Hay4Hble TyOIMKallUK Ha QaHTJIMMCKOM SI3BIKE.

Oxupaembie  pe3yJibTaThl: YMEHHE NPOAHAJIU3UPOBATH  PE3YyJbTaTbl  OMIBITHO-
HKCIEPUMEHTAIBHOM paboThl, chOpMyTUPOBATH MPAKTUUECKUE PEKOMEHJAIIMU U TEOPETHUYECKHE
BBIBOJIBI, a TAaKX€ YMEHHE OBJIaJaTh OOLUMMH PYKOBOJIALIMMHU MPHUHLMIIAMU HaIUCaTh
HKCIEpMEHTAIbHbIE HayYHbIE yOIMKAIIMHM Ha aHTJIUICKOM SI3bIKE.

PARD 5205.1 IIpakTuueckue aceKTbl peHTTeHOBCKOI 1M(paKTOMeTPUH
4-kpenura.

IIpepexBu3uTsl: SnepHbie TexHoa0oruu, OCHOBBI pEHTT€HOTpapuu.

Heab wu3ydenusi: IlpuoOpereHuMM MarucTpaHTaMM 3HAaHUM M yYMEHMH B 00JIacTH
MPUKIAIHBIX METOJIOB C MCIOJIb30BAHUEM PEHTI'C€HOBCKUX Jy4el, MIPUMEHEHHs] PEHTI€HOBCKOM
JU(PPaKLUU B KPUCTAJUINIECKOM CTPOSHHIM METAIOB M CILIABOB.

O:xunaemble pe3yJbTaThl:

-yceoenue (U3NYECKOrO COJCpXKAHUS U CMBICIA KBAaHTOBO - MEXAHWYECKOM TEOpHH,
IPOILIECCOB, IPOTEKAIOIINX B @aTOMHBIX 000JI0UKaX;

-YMeHUs U HAGLIKY PEUIEHUS CTAaHJAPTHBIX M KOHKPETHBIX 3aJa4 PEHTI€HOBCKOMN
CIEKTPOCKOIUH, UCIIOIb30BaHUE UCCIIE0BATEILCKUX METO/IOB;

-yMeHue TIPUMEHUTb TEOPETHUUECKUE 3HaHWs IpU pEIIeHWH 33]ad  MPUKIATHON
PEHTT€HOBCKOM CIIEKTPOCKOIUH.

-KOMMYHUKAMUBHblE YMEHUs U HAGblKU: YETKO U SICHO BBIPAKaTh, M BBICKA3bIBATh
UMEIOLIYIoCS M0 JaHHOW mpobieme MHGOpMaIUio U (QOpMYIHPOBaTH MOCIEI0BATENbHOCTD
HEOOXO/IMMBIX JEHCTBUH 1O €€ pa3pelieHHI0, aHAIW3UPOBATh MHEHUS KOJUIEr MO JaHHOU
npobiieMe ¢ Lelbl0 MX ydeTa JUisl TPUHATHS KaueCTBEHHOro M 3(P(EKTUBHOTO pPELICHUS U
MOCJEIYIOLIEro ero o0CyXAeHus B 0oJiee HIMPOKOM KPYTY CIIELIHAIMCTOB U SKCIIEPTOB;

Kparkoe coaep:xkanume: Bompocsl HccieoBaHHS  METaLIOB U CIUIABOB €
UCIOJIb30BAHUEM PEHTTCHOBCKUX JIyuedl. PeHTreHorpaduueckuil aHaan3 ymnopsaOoYeHHBIX
TBEPJIBIX PACTBOPOB, PEHTT€HOIpaUUeCKUe U3TyY€HUE OCTATOUHBIX MCKAKEHUH B MeTallaX U



CIUTaBaX, pPEHTreHorpaduueckue MEeTONbl ONpEeACNCHUS HANpPSDKEHUH, pPa3IMYHbIe METOJIbI
PEHTTCHOBCKOW MHKPOCKOITUH, BOMPOCHI TEXHHYECKOTO HCIIOJIE30BAHMSI PEHTTEHOBCKHUX Jyden
JUTsE OOHAPYKeHUSI BHYTPCHHHUX HAPYIICHHWH CIUIONIHOCTH MaTepHalia U3JIeNui (PEHTTeHOBCKAs
Ne(hEeKTOCKOMHS) M PEHTTEHOBCKOM Tororpaduu.

PND 5205 Ipukaagnasi HeJiuHelHAsl TUHAMUKA 4 — KPeIUTA.

IIpepexBu3uthl: CTatucTUyeckas GU3NKa U TEPMOTUHAMUKA.

Heab u3yyeHusi: U3yuyeHUE 3aKOHOB JABUKEHUS, B KOTOPOM CHJIA pacCMaTPUBAETCS Kak
3 dexT B3auMOACHCTBHUS TEN, MPUBOAITUN K U3MECHEHUIO COCTOSIHUS ABUKCHUS.
B onektuBHOM Kypce «llpuknagHasi HenuHEWHas AMHAMUKA» pPacCMaTPUBAKOTCS METOJIbI
OINMCAHUSl PEAbHBIX IMPOIECCOB, KOTOPhIE HMMEIOT MECTO B TEXHUYECKUX YCTPOMCTBAX M B
OoKpykarotei cpezie. [lepBUUHBIM NPUHIIMIIOM SIBJISETCS 3aKOH JBHKEHHUS, B KOTOPOM CHJIa
paccmaTpuBaeTcs Kak 3P QGeKT B3aUMOICHCTBUS Tel, MPUBOASIIMK K M3MEHEHUIO COCTOSHUS
nBwkenus. Hemuneiineie 3¢ dekThl cBsi3anbl ¢ AeGopmanueil 1 ¢ AUCCUNATUBHBIMU (P (eKTamMu.
XaoTHUeCKUil XapakTep [BIKEHHUS YacTHIl CHUCTeMbl TpeOyeT mpuMeHeHu# (pakraibHOro
aHajan3a, KOTOPOMY YJEJICHO OMpPeIeIEHHOE MECTO B IAHHOM KYpCeE.

Oxupaembie pe3yiabrarbl: QOpMUPOBAHUE YMEHUU U HABLIKOG PELICHUSI CTAaHIAPTHBIX
Y KOHKPETHBIX 3aJlay MPUKIAIHBIX 33/1a4 HEIMHEWHOW NMHAMHUKU, TPUMEHUTh TEOPETHUYECCKUE
3HAHUS MPU PEUICHUU 3a7a4 MPUKIAAHON 3a7ad HEJIMHEWHOW JTUHAMHMKH, YETKO U SICHO
BBIPXXKaTh U BBICKA3bIBATh UMECIONIYIOCS 110 TAHHOW IpobiieMe nHpopmanmio u GopmMyIupoBath
IOCJIEOBATEIHLHOCTh HEOOXOAUMBIX JEHCTBUIA.

IMocTpexkBu3uThl: HenuHeliHas quHaMHUKA.

TT 5307 Teopernyeckas TenJIOTeXHUKA 4 — KpeauTa.

IIpepexBusurhl: [Ipuknaanas terodusuka. @usukal. Cratuctudeckas ¢uszuka u
TEPMOJIMHAMHUKA.

Heab u3yvennsi: O3HAKOMIIEHHE MAarkMCTPaHTOB C OCHOBHBIMU TEpMOJUHAMUYECKHMHU
nporeccaMy M SIBJICHUSMH MEPEHOCa, TPOUCXOSMIINMHU B TPOMBIIUICHHBIX TETUIOTEXHUYECKHX
anmaparax, ¢ OOIUMHU TEOPETUUECKUMH METOJJAMU UX U3YUEHUs U yIIpaBIEHUSL.

KpaTtkoe copep:kanme: Kypc IOCBSIIEH TEOPETHYECKUM OCHOBAM OOIIEH TEIUIOTEXHUKH.
W310kKeHbl  3J€MEHThl  TEepPMOJMHAMMKHM, MEXaHHUKH OKHJIKOCTM W  Ta3a, OCHOBBI
TETIOMAacCOOOMEHa. AHAIM3HUPYIOTCS M COMOCTABISIOTCS WICadbHBIE NHUKIBI W IHMKIBI B
INPOMBIIIJICHHBIX YCTAaHOBKAaX, B TOM YHCIIE LHUKIBl OXJIAXKIEHUS, OXKIKEHUS U  SJIEPHBIX
DHEPTeTUYECKUX YCTaHOBOK. OMHCaHBI CTAIIMOHAPHBIE M HECTAIIMOHAPHBIE TIPOIIECCHI IEpEeHOoca
TeIJ1a TeTJIONPOBOIHOCThIO, KOHBEKIMEH U M3lTydyeHHeM. B Kypce TeopeTrueckast TemIoTeXHUKa
KpPaTKo paccMaTpUBAIOTCS B KayecTBE NMPHMEPOB CIEIU(PHUECKUE 3aJavl TerIooOMeHa: Tpu
Ga30BbIX  IpeBpallleHHsX, TMpH  OOJBIIMX CKOPOCTAX, B  pPa3peKeHHOW cpede, B
KHUJIKOMETAUIMYECKUX  TEIUIOHOCUTENSX. B 3aBeprmaromeil  4acTh — paccMaTpuBaeTcs
TEeIuIonepeiaya B TEMI000MEHHUKAX Pa3TUUHBIX TUIIOB.

O:kugaeMble  pe3yJIbTATBI:OBIAJICHUE  METOJAaMHM  aHAM3a  TEPMOJAMHAMHUYECKUX
IPOIIECCOB, TMPOUCXOAALIMX B TEIUIO3HEPreTUYECKHX YCTAaHOBKAaX;COCTABJICHHWE HAa OCHOBE
THIOTe3 W 3aKOHOB MEXaHWKH CIUIOIIHOW CpeIbl OCHOBHBIX YpaBHEHHWH IepeHOoca MacChl,
UMITYJIbCA, DHEPTUU;NIPUOOpPETeHHEe HABBIKOB IUIAHUPOBAHMUS JKCIEPUMEHTa, pacdera |
KOHCTPYHPOBAHHS SKCIIEPUMEHTAITBHBIX YCTAHOBOK, KOHTPOJISI U ONITUMU3AIIUH TETTIO0OMEHHBIX
IPOLIECCOB.

IMocTpexkBu3uThHI: TepMmoanHaMUKa, cTaTHCTHYecKas (U3NKA W (U3NYecKas KUHETHKA
TSPCI111, Ilpuknannas teruiopusnka U TEXHUYECKas TEPMOIMHAMHUKA.

TOTMO 5307.1 TeopeTu4eckne 0OCHOBBI TeNJIOMAacCO00MeHa 4 — KpeAuTAa.
IIpepexBusurnbl: Ilpuxinagnas temnopusuka. Pusukal. Crartuctudeckas ¢uznka u
TEPMOJIMHAMHUKA.



Heabp u3yyeHHsi: O3HAKOMIIEHHE MAaruCTPAaHTOB C OCHOBHBIMH MEXaHW3MaMHU TepeHoca
MacChl M TEIUIA: TETUIOMPOBOJHOCTHIO, KOHBEKTHBHBIM H PaIUAIIHOHHBIM TEITLIOOOMEHOM.

Kpartkoe coaepskaHue: pacCMaTpUBaIOTCS 3aKOHBI IIEPEHOCA MACChl U TEIUIOTHI, UMEIOIINE
CYIIECTBEHHOE 3HAYCHHWE B COBPEMEHHOH TeIloTeXHUKe. [IpaBuibHas opraHuzamus padodmx
IPOIIECCOB B TEIJIOPHEPreTUKE M JAPYIHX OTPACIAX HEBO3MOXKHa 0e3 3HaHUS OCOOCHHOCTEH
TEIUIONIepPEeIaui B AJIEMEHTaX TEXHWYECKHX COOPYKEHHil. B mporiecce m3ydeHUs TUCIUTUTHHBI
YACIACTCA BHUMAHUC U3JI0OKCHUIO MECXAHU3MOB IIEPCHOCA TCILJIA, pCIICHUIO HCKOTOPBIX THIIOBBIX
3a7a4 TEIUIONPOBOJAHOCTH, KOHBEKTHBHOT'O, PaJHMallMOHHOTO TeruiooOMeHa. DopMmupyroTcs
HABBIKM MOJICIIMPOBAHMS TEIUIOBBIX MPOIECCOB: (PU3MYECKOE ONMMCAaHUE MPOIIECcca, BBIICICHUE
[JIaBHOTO, OOOCHOBaHWE OrpaHWYCHHUU, BHIOOpP METOJAa WCCIEAOBaHUS, COCTABJICHUE
MaTeMaTUYEeCKOH MOJEIH, IPOBEJCHHE TECOPETUUECKUX PACUYETOB, aHAIN3 PE3YJIbTATOB.

O:xkuaaemMblie Ppe3yJbTaThl: OBJAJICHUE TEOPCTUYCCKUMH M IKCIEPUMEHTAIBLHBIMU
MCTOAAaMU HCCICAOBAHHA TCIUIOIIPOBOAHOCTU TBCPABIX, KHUIAKUX U Fa3006pa3HBIX TCII,
€CTECTBEHHOTO M BBIHYKJICHHOTO KOHBEKTUBHOTO TEIJIOOOMEHA, PaHAIllMOHHOTO TEIIOOOMEHA
B IIPOCTBIX M CJOXHBIX CHUCTCMaAX; HpI/IO6peT€HI/IC HABBIKOB IUIAHUPOBAHUA SKCIICPUMCHTA,
pacueTa W KOHCTPYHPOBAHHUS DKCIEPUMEHTAIBHBIX YCTAHOBOK, KOHTPOJS M ONTHMH3AIUU
TEII0O0OMEHHBIX IPOIIECCOB.

IMocTpexkBu3uTHI: DU3KKA TEIII0-MaCCOOOMEHA.

FHOM 5304. ®u3nko-xuMu4eckne 0CHOBbI MaTepuajioBe/ieHHe 2 — KpeauTa.
IIpepexBu3urthl: Briciias marematuka (1)), Boiciias matemaTuka (2).

Henap u3ydeHusi: n3yuyeHne(HU3NKO-XUMHUUECKUX CBONCTB MaTepUajoB, CTPYKTYP,
COCTaBOB, a TAK)KE€ COBPEMEHHBIEX METOJI0OB KOHTPOJISI KAYECTBAa U COCTaBa MaTEPHUAJIOB.

Kpartkoe conep:xanne:dusuueckoe MarepuanoBeleHHE - O00JAcTh 3HAHUU,
OXBaTBIBAIONIASA COBOKYITHOCTH CPEICTB, CIIOCOOOB M METOJOB HAYYHOM W WH)KEHEPHOU
NESTENIbHOCTH TO pa3paboTKe HOBBIX W YIYYIICHUIO CYIIECTBYIOIIMX MaTepHalioB, HX
MOJIydeHUsT U 00paboTKH; pa3paboOTKy, MPUMEHEHHE U pa3BUTHE METOJOB HCCIEIOBAHUS,
KOHTpPOJISI U YNpPaBJICHUs] KaueCTBOM MAaTE€pPHANIOB II0 UX COCTaBY, CTPYKTYpE M CBOMCTBam. B
AJIEKTUBHOM Kypce «Pu3nueckoe MaTepuanioBeIeHUE» pacCMaTPUBAIOTCS (PU3NKO-XMMHUYECKUE
CBOICTBA MaTEpUAJIOB, CTPYKTYpPa, COCTaB a TAK)KE COBPEMEHHBIE METOBI KOHTPOJIS KauecTBa U
cocTaBa MaTEpUasoB.
O:xupaeMble pe3yJbTaThbl: OBJIAJCHUE TEOPETUUYECKUMU U 3KCIEPUMEHTAIBHBIMU METOAAMMU
UCCIIEIOBAaHUS (PU3UKO-XMMUYECKUX CBOWCTB MaTepHalioB, CTPYKTYp, COCTAaBOB, a TaKkKe
COBPEMEHHBIEX METOJOB KOHTpOJS KadyecTBa M cOocTaBa MarepuanoB. PopmMupoBaHue y
MarucTpaHTOB CIOCOOOB M METO/IOB HAyYHOW M HHXEHEPHOH NEeATENIbHOCTH MO pa3padoTke
HOBBIX U YJIYULIEHHIO CYIIECTBYIOIINX MAaTEPUAIIOB, UX MOJIy4eHHUs] U 00pabOTKH.

IocTpexBu3uTthl: Kpucrannodusuxka.

DRPM JledexTo0o0pazoBaHusi U peKPUCTAUIN3ALMS NOJYNPOBOJAHMKOBBIX MATEPHAJIOB
5304.1 2 — kpenuTa.

IIpepekBM3UTBI: DIEKTPOHHBIE OCHOBBI MHKPOXJIEKTPOHMKH, OnTHYECKas U JazepHas
CHEKTPOCKOIHS.

Henp wm3yueHusi: Wu3y4YeHHE TBEPAbIX Tel, TOHKHX IUICHOK, KpHUCTAJJIOB,
HaHOMAaTepHaJoB, OMOHAHOMATEPUAIOB, UX JIOKAJIHHOIO COCTaBa M MHUKPOIOJEH, U METOJ0B
MOJIFOTOBKU M3Y4aeMbIX 00BEKTOB, 00pa0OTKH U aHAIM3a Pe3yNbTUPYIOIIel HH(OpMaLUH.

Kparkoe copep:kanue: [lepekTooOpa3oBaHus M PEKPUCTAUIM3ALNS MATEpPUATIOB  —
METOJbl HCCIENOBAHUS TBEPABIX TE€J, TOHKHUX IUIEHOK, KpUCTAJJIOB, HAHOMATEpHAaJIOB,
OMOHaHOMATEepUAIOB, MX JOKAJIBHOTO COCTaBa M MHKpPOIOJEH C IMOMOIIbI0 NMPHOOPOB, B
KOTOPBIX JJIsl TOJYYEHHs YBEIMYEHHBIX H300paKEHUN HCHOIB3YIOT DJIEKTPOHHBIM MYyYOK.
JlanHbIi Kypc BKJIIOYAET B ce0s TaKKe METOAMKHU MOJATOTOBKU M3Y4aeMbIX 00bEKTOB, 00paboTKU
U aHalu3a pe3ynpTHpyomed uHpopmammu. B Kypce paccMarpuBaroTCs CIEIYIOIIME BHIbI
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AIIEKTPOHHBIX MHKPOCKOIIOB: aTOMHO-CUJIOBOM, TYHHENBHBIA, HAHONUTOrpaUUecKUid, B TOM
YHCJIe HOHHBIHN, IIa3MCHHBIH.

O:xuaemble pe3yabTaThbl: Y MEHUE IPUMEHUTH MOJIYyYEHHbIE 3HAHUS B IPAKTUUECKON U
HAy4YHO-UCCIIE0BAaTEIbCKON  pabore. DopMUpOBaHME METOJOB IOAIOTOBKH HM3y4aeMbIX
00BEKTOB, 00paOOTKHU M aHANTK3a PE3yJIbTUPYIOIIEH HH(pOpMAIIH.

IocTpekBH3UTBI: DIIEKTPOHHASA CTPYKTYpPa TBEPABIX TEIl.

NES5306 HanodjieKTpOHUKA 2 — KPeAUTA.
IpepexBusursl: [Ipuknannas ¢uszuka tBEpAoro tena PFTT, Ousznka HU3KOpa3MEPHBIX
cucteM U HaHodyiekTpoHrnka FNN.

Heab wu3ydeHusi: sBISCTCS O3HAKOMIIGHHE CTYJEHTOB C OCHOBHBIMU TOHSTHSIMU,
JOCTH>KEHUSIMU U IEPCIEKTUBAMHU COBPEMEHHOM MOIYITPOBOIHUKOBOM HAHOAIEKTPOHUKHU.

Kparkoe copepxkanme: OHMM U3 CaMbIX 3HAUMMBIX pa3/i€JIOB HAHOTEXHOJIOIMH
ABIISIETCS.  HAHOJJIEKTPOHHUKA,  KOTOpass  IPEANoJIaraeT  MCIOJb30BaHUE  DJIEMEHTOB
HAaHOMETPOBOI'O JMANAa30Ha M JaXK€ OTACIBHBIX MOJIeKy]d. @DOyHIaMEHTAIBHOW 3ajade
HAHORJIEKTPOHUKHU SIBJIAETCS CO3AaHUE JIEKTPOHHBIX YCTPONCTB U MPOBOJHUKOB MOJIEKYJISIPHBIX
pasmepoB. PemieHune 3Toil 3agauM  MO3BOJAMJIO OBl KOHCTPYHpPOBATh CBEPXOBICTpBIE H
CBEPXKOMIIAKTbIE ~ KOMIBIOTEPBI, HCHOJB3YIOIIWE IPUHLUUNHAILHO HOBBIE  KBAHTOBbIE
QITOPUTMBI, a TaKXK€ CTPYKTYpbl, COCTOSIIIME M3 UYEPEAYIOLIUXCS MOIYIPOBOJHUKOB C
Pa3IMYHBIMU 3JEKTPOU3NUECKUMU XapaKTePUCTUKAMH.

O:xupaeMbple pe3y/jbTaTbhl: B pe3ylbTaTe TEOPETHUUECKOIO HU3YYEHHUS AUCLMILIMHBI
MarucTpPaHThl TOJKHBI 3HATH (PU3UUYECKHE 3aKOHBI, ONPEACIAIONNe 0COObIe CBOMCTBA OOBEKTOB
HAaHOMETPOBOI'O MaciliTada; OCHOBHBIE MOJIX0/Ibl, UCIIOJIb3YEMbIE B TEXHOJIOTHMH (POPMHUPOBAHUS
HAHOCTPYKTYP U CTPYKTYp C MOHIKEHHOH pa3MepHOCThIO; Hanboyiee Ba)KHbIE TOCTHXKEHUS B
00JacT COBPEMEHHOM HAHOZJEKTPOHUKH; IEPCIEKTUBHBIE HANpPaBJIEHUS MCCIEA0BaHUN B
00JaCTH TEXHOJIOTHUH HaHODJIEKTPOHUKH.

IHocTpexkBu3uThI: PU3KKA CTPYKTYP OHUKEHHON Pa3MEPHOCTH.

FPN 5306.1 ®ynaameHnTaabHbie NP00JeMbl HAHOTEXHOJIOTHI 3 - KpeauTa.

IIpepexBu3utbl: OU3rKa HU3KOPa3MEPHBIX CUCTEM U HaHORJIeKTpoHUKa FNSN43

Heab u3ydyeHUsi: W3YYUTh METOIBI TOJNyYEHHs] HAHOPAa3MEPHBIX MAaTEpHUaloB, WX
0COOEHHOCTH, MPOOJIEMBI M TPEUMYIIECTBA.

Kpartkoe coaep:xkanue: Ilog TEpMHHOM «HAHOTEXHOJIOTHS» ITOHMMAIOT CO3/aHHE U
UCIOJIb30BAaHUE MAaTepHalloB, YCTPOICTB M CUCTEM, CTPYKTypa KOTOPBIX peryiupyercs B
HAaHOMETPOBOM MacIITade, T. €. B AMaNa30He Pa3MepOB aTOMOB, MOJIEKY] U HAMOJIEKYIISIPHBIX
oOpa3zoBanuil. HaHoTexHonorus mnoapazymeBaeT yMmeHue paboTaTh C TaKMMU OOBEKTaMH U
co3laBaTh M3 HHX OoJjiee KpYIHBIE CTPYKTYpBI, OOJaJalonife MPUHIMIAAIGHO HOBOM
MOJIEKYJISIpHOM opranu3anueil. Takue HAHOCTPYKTYpPBhl, HOCTPOCHHBIE «U3 MEPBBIX MPUHIIUIIOBY,
C HCHOJH30BAHUEM ATOMHOMOJIEKYJSIPHBIX JJEMEHTOB, IPEICTABISIOT cO00W Menmbyaiime
00BeKTHI. B Kypce paccMaTpuBaroTCsi OCHOBOIIOJIATAoIIe MTPOOIeMbl HAHOTEXHOJIOTHH.

O:xunaemble pe3yabTaTbl: CHOPMUPOBATE YMEHUS U HABBIKU PEIICHUS TEOPETHUECKUX U
HKCIEPUMEHTAIBHO — MPAKTHMYECKHX 3a/ad, KacalolUXCs TOJIYy4YeHUS U HCCIEeIOBAHUSA
HaHOPa3MEPHBIX MaTEPHAIIOB.

IocTpexBu3uThI: HayuHo-uccnenoBarenbckas paboTa MarucTpaHTa.

FNS5206.1 ®u3nka HU3KOpa3MepHBIX CHCTeM 4— KpeauTa.
IIpepexBusurbl: Boiciias marematnka (1) Beicmias martematnka (2) KsanToBas
MeXaHHKa.
Henap wu3ydeHusi:u3ydeHHE METOAOB IMOJYYEHHs] HAHOKJIACTEPOB U HAHOMATEpUAJIOB,
METO/IOB HCCIEOBaHUA UX CTPYKTYpPbl M (PU3MUYECKMX CBOWCTB. Takxke paccMaTpUBAIOTCS
OCHOBHBIE (pU3MUECKUE CBOMCTBA HAHOMATEPHAJIOB U X IPUMEHEHUE.



Kparkoe copepxanue: Dusuka CTPyKTyp IOHMKEHHBIX pPa3MEpPHOCTEH  CHCTEM
SBJISICTCSI TEOPETUUYECKON 0a30i s pa3pabOTKH MPUOOPOB M YCTPOWCTB OINTOAICKTPOHHUKH,
HAHO JJIEKTPOHUKHU, HHPOPMALMOHHBIX CUCTEM HOBOTO MOKOJICHHUS. PaccMaTpuBaroTCs CUCTEMBI
IIOHWKEHHOM pa3MEpPHOCTH — KBa3sUABYMEPHBIC-KBAHTOBBIE MBI, KBAa3HOJHOMEPHBIE -
KBAHTOBbIE HUTU U KBa3UHYJIbMEPHbIE- KBAHTOBbIE TOUKH, IPUHIUI Pa3MEPHOT0 KBAHTOBAHUS U
yCIOBHUs HAOJIOJEHUs KBAHTOBO-PA3MEPHBIX SIBJIEHHUH, a Takke OCOOCHHOCTH (YHKIMU
IUIOTHOCTU COCTOSIHUM M CTaTUCTHKM HOCHUTENEH 3apsja B HHU3KOPa3MEPHBIX CHCTEMAX,
ONTUYECKHE CBOMCTBA KBAHTOBBIX SIM U KUHETUYECKHE Y(PPEKTHI.

O:xupgaembie pesyabtatrbl: CdopMupoBaHrne yMEHUS H  HaBBIKM IPOBEACHUS
9KCHEPUMEHTAIbHBIX UCCIIE0BAaHUI Ha COBPEMEHHOW N3MEPUTENIbHON annapaTtype u 00paboTKu
UX pe3ynbTaToB. Pa3zBuTe y MarucTpantoB Oojiee IrIyOOKMX 3HAHUI O HaHOHAyKe, O HOBEWUIIMX
TBEPJOTENbHBIX MaTepuaiax, oOJaJarollMMU YHUKAJIbHBIMHM CBOICTBaMH, ONpPEIEISIOLIIMU
pa3BUTHE HAHOAIEKTPOHUKHU.

IHocTpexBu3uThl: PU3KKA U TEXHOJIOTHSI HU3KOPAa3MEPHBIX CHCTEM.

FSPR5207.1 ®u3uka cTPYKTYp NOHU:KEHHBIX pa3MepHocTell 4 —kpeauTa.

IIpepexBusursl: [Ipuknannas ¢usuka TBEpIOro TENA.

Leab M3y4yeHHsA: M3YYCHHE CUCTEM ITOHMKEHHOM pPAa3MEpPHOCTH — KBAa3UJBYMEpPHbIE-
KBAHTOBBIE SIMbl, KBa3UOIHOMEPHBIE - KBAHTOBbIE HUTH U KBa3HMHYJIbMEPHbIE- KBAHTOBBIE TOUKH,
MIPUHIIAII PA3MEPHOTO KBAHTOBAHUS M YCIIOBUS HAOIIOICHUSI KBAaHTOBO-Pa3MEPHBIX SIBICHUU.

Kparkoe conep:xkanme: ®Dusmka CTpyKTyp MOHM)KEHHBIX pa3MEpPHOCTEH cHCTEM
ABIIIETCS. TEOPETUYECKON 0a30il s pa3pabOTKH MPUOOPOB M YCTPOMCTB ONTOSIEKTPOHUKH,
HAHO JIEKTPOHUKHU, HHPOPMAIIMOHHBIX CUCTEM HOBOTO MOKOJICHHS. PaccMaTpuBarOTCs CHCTEMBI
MOHMKEHHOM pPa3MEpHOCTH — KBa3WUJBYMEpHbIE- KBAHTOBBIE SIMbl, KBAa3WOJAHOMEpHBIE -
KBaHTOBbIE HUTU U KBa3UHYJIbMEPHbIEC- KBAHTOBbIE TOUKH, IPUHIUI Pa3MEPHOTO KBAaHTOBAaHUS U
YCIIOBUSL HAOJIOJIEHUST KBAaHTOBO-PAa3MEpPHBIX SBIEHUN, a Takke OCOOEHHOCTH (YHKIUU
IUIOTHOCTH COCTOSIHUM M CTaTUCTHKM HOCHUTENEH 3apsja B HHU3KOPa3MEPHBIX CHCTEMaX,
ONTUYECKHE CBOMCTBA KBAHTOBBIX SIM U KHHETUYECKHE IPPEKTHI.

O:xupaemMble pe3yibTaThl: (OpMHpPOBaHHE TEOpPETHYECKOM Oa3bl Uil pa3paboTKu
npuOOpPOB M YCTPOWCTB OMNTOINEKTPOHUKH, HAHO AIIEKTPOHUKH, WH(POPMALMOHHBIX CHCTEM
HOBOT'O MOKOJIEHUS. 3HaHHE 00 O0COOEHHOCTSX (PYHKIMH IUIOTHOCTU COCTOSIHUM M CTaTUCTHKHU
HOCHUTEJEH 3apsAja B HHU3KOPAa3MEPHBIX CHCTEMax, ONTHYECKHE CBOMCTBA KBAHTOBBIX SIM M
KHHETHYeCKue 3P (HEKTHI.

IMocTpexBu3uThI: HayuHo-uccnenoBaTensckas paboTa MarucTpaHTa.

VF5206 BerunciaurenbHasi pusuka 2 — Kpeaura.

IMpepexBu3utni: Ousuka |, Gusuka ll.

Henp n3yyenus: ConelicTBUE CTYACHTaM B JOCTH)KEHUN UMHU OKUIAEMBIX PE3YyJIbTaTOB
0o0y4eHus Mo JUCHMIUIMHE, KOTOPhIE COOTBETCTBYIOT IJIAHUPYEMBIM PE3yJbTaTaM OOYy4EeHHUS IO
CIEIUAIBHOCTH.

Kparkoe copep:xkanme: Iloctpoenne martematuyeckol Monenu (cocTaBieHHE
YpaBHEHMI, ONHUCHIBAIOLINX HCCIEAyeMoe sBiIeHUE). BbIOOp YHCIEHHBIX METOJIOB pacyera
(mocTpoeHne AUCKPETHON MOJENH, allpOKCHUMUPYIONIEH HCXOJHYI0 MaTeMaTHYeCKYIo 3ajady,
MOCTPOCHHE Pa3HOCTHOM CXeMbl, pa3paboTKa BBIYHCIUTEIBHOIO alropuT™a u T. 1.). CoznaHue
IPOrpaMMBbl, peaTu3yIollel BBIYMCIUTENbHBIN anroput™. IIpoBeaenue pacueroB u oOpaboTka
NOJy4eHHOW nHpopManuu. AHaiIu3 pe3yabTaToOB pacyeToB, CpaBHEHHE (€CIM 3TO BO3MOXKHO) C
HATYPHBIM SKCIIEPUMEHTOM.

O:xupgaemble pe3yJbTaTbl: J[eMOHCTPUPOBATH CHOCOOHOCTH NMPUMEHATH IOJyYEHHbIE
3HAHUA N0 MaTeMaTuke U (U3MKe JUIsl MOCTAHOBKU, (OPMYIUPOBAHUS U PELICHHS MTPUKIAIHBIX
HAYYHBIX 33J]a4 MO TEXHUYECKOH (H3MKe, UCHOJb3yd MPHU3HAHHBIE METOAb! BBIYMCIUTEIHHON
bu3uKy.

IHocTpexkBu3uTHI: COBPEMEHHBIE METO/IbI BHIYUCIUTEIBHON (PU3UKH.



OVE 5305.1 OcHOBBI BBIYMCJIUTEIbHOI0 IKCIIEPUMEHTA 2 — KPeAUTAa.

IpepexBusutbi: Komnbrorepras anredpa s 3a1a4 GU3UKA U TEXHUKH.

Henp wu3yyenmsa: ConeilcTBUE MarucTpaHTaM B JOCTIKECHHMM HWMH OXKUAAEMBIX
pe3yIbTaTOB OOYYEHHUsS MO TUCIMILIMHE, KOTOPbIE COOTBETCTBYIOT IUIAHUPYEMBIM pe3ybTaTaM
00y4YeHHMsI 110 CHEUATBHOCTH.

Kparkoe copep:xanme: IlocTtpoenne maremaruueckoil Monenu (cocTaBieHHE
YPaBHEHMH, ONMUCBHIBAIOLINX HCCIEAyeMoe sBieHue). BbIOOp 4YMCIEHHBIX METOJOB pacyera
(mocTpoeHue JUCKPETHON MOJENIH, allIPOKCHUMHUPYIOLIEH HCXOJIHYI0 MaTeMaTHYECKYIO 3ajauy,
IIOCTPOCHHUE Pa3HOCTHOM CXeMbl, pa3paboTKa BBIYMCIUTEIBHOIO alropur™a u T. 1.). Coznanue
IPOTPaMMBI, PEANH3YIOUIel BBIYUCIUTEIbHBINA anroput™. lIpoBenenune pacyeroB u oOpaboTKa
HOJYy4eHHOW nHpopManuu. AHaiau3 pe3yabTaToOB pacyeToB, CPaBHEHUE (E€CIM 3TO BO3MOXKHO) C
HaATYPHBIM 3KCIIEPUMEHTOM.

OsxkugaeMble pe3yJbTaTbl 00y4YeHHsi: J[eMOHCTpUpPOBaTh CHOCOOHOCTH NPUMEHATH
MIOJIyYE€HHBIE 3HAHUA 110 MaTeMaTUKE U (PU3MKE JUIsl TIOCTAaHOBKH, (DOPMYJIIUPOBAHMS U PELICHUS
OPUKIAJHBIX HAy4yHBIX 3a7ady [0 TEXHUYECKOM (u3MKe, HCHOIb3yd IMpPU3HAHHBIE
BBIYUCIUTCIIBHBIC METOABI.

IMocTpexBu3uThi: HayuHo-uccienoBatensckas pabora marucrpanta, CoOBpeMEHHBbIE
METOABI BBIYHCIIMTEIEHOMN (1)I/I3I/IKI/I.

TPOP 5309 TexHosioru4eckue npoueccbl B 0K0J103¢eMHOM NMPOCTpaHcTBe 3 —
KpeauTa.
IpepexBusurbi: Gusukal, MeToasl MaTeMaTHYECKON (DUBUKH.
Leab u3y4eHHWs: pa3BUTHE Yy CTYJCHTOB CIOCOOHOCTEH cHUCTEMAaTHU3alUMU 3HAHWH 110
TEXHOJIOTUYECKHUM IIPOLIECCaM B OKOJIO3EMHOM ITPOCTPAHCTBE.

Kparkoe copep:xkanme: Okpyxamoomas cpeaa B OKOJIO3EMHOM  IIPOCTPAHCTBE.
HeBo3mymieHHOe ~ OBMXKEHHME  KOCMHUYECKOro  ammapara.  Maremarudeckass — MOJEIb
HEBO3MYILEHHOT'O ABM)KEHHS KOCMMYECKOTO ammnapara. Bo3smylieHHOe JBUKEHHE KOCMHUYECKOTIO
anmapata. OOmias xapakTepucThKa BO3MYIICHUH. MexXiiaHeTHble TiepeneTsl. @opMuUpoBaHue
MEXXIUTaHETHBIX opOuT. I'paBuTanimonHblil MaHeBp. OmnpeneneHrue opoUThl U BEKTOpPa COCTOSHUS
KOCMHUYECKOI0 arfmapaTa 10 BHEIIHETPAeKTOPHBIM M3MEpeHUsM. [IporHo3upoBaHue ABHKEHUS
KOCMMYECKMX ammaparoB. bamincTuueckoe MNPOEKTUPOBAaHME OpPOUTAIBHBIX  CTPYKTYp
CIyTHUKOBBIX ~ CHCTEM. MeTtoapl M TOYHOCTH pEIIEHUS HABUTALMOHHBIX 3aJad C
MCIIOJIb30BAaHUEM CITYTHHUKOBOW PaJUOHABUTallMOHHON cucTeMbl. OCHOBHBIE BUBI UMITYJIbCHBIX
OpOUTANIBHBIX IEPEXO0JIOB. DIIEMEHThI TEOPUU MaJIbIX BO3MYILIEHUH.

Osxupgaemble pe3yabTaThl: B pesynbraTe M3ydeHHUs Kypca y CTYIEHTOB (OPMHUPYIOTCS
CIIOCOOHOCTH CHCTEMaTH3alluy 3HAaHUM [0 TEXHOJOTMYECKHM IIpolleccaM B OKOJIO3EMHOM
IPOCTPAHCTBE M MPUMEHEHUH 3TUX 3HAHMU K PEIIEHHI0 HOBBIX MPoOJeM (U3MKU, MEXaHUKH,
OBJIAJICHUS] METOJaMH COBPEMEHHON HayKH, BBHIPAOOTKM HaBBIKOB PEIICHHUS HOBBIX (DHU3HMKO-
TEXHUUYECKUX 3a7au.

IMocTpexkBu3uThI: HeOecHas MexaHuKa.

FOKT 5309.1 ®u3nyeckne 0CHOBbI KOCMUYECKUX TEXHOJIOTHI 3 — KpeauTa.

IIpepexkBu3nThI: MeToap1 MaTeMaTHuecKOl ¢usnku, Ousuka |, dusuka ll.

Henap u3ydeHuss TUCHUILIMHBI: HayduTh MeTOMaM pemieHUs] KOHKPETHBIX (U3NYSCKUX
3a/1a4, BO3HUKAIOIIUX TPU OCYIIECTBICHUH MPOIIECCOB MPOU3BOICTBA MATEPHATIOB U U3/ICTHI B
YCIIOBUAX KOCMHYECKOTO TMOoJIeTa, (PU3NISCKUX OCHOB IPOIECCOB COOPKH, MOHTa)Ka W PEMOHTA
KOCMHUYECKHX 00BEKTOB, O CBS3SIX ITHX MPOIIECCOB U 3aKOHOMEPHOCTSIX UX Pa3BUTHUS

KpaTtkoe comep:xkanme: KocMudeckoe MpoCTpaHCTBO, KaK cpeia JIs OCYIISCTBIICHUS
TEXHOJIOTHYECKHUX IMPOILIECCOB TOMYUYEHUS] PA3IMYHBIX BELIECTB M MaTepuajoB B KOCMOCE,
0COOEHHOCTH (PH3UYECKUX TMPOIIECCOB MPH MPOM3BOJCTBE COOPKH, MOHTaXKa M TEXHUYECKOTO
o0cyXUBaHUS OOBEKTOB B KOCMOCE; BBIPAIMBAHUE KPHUCTAUIOB C HOBBIMH HEOOBIYHBIMH



CBOWCTBaMHM; JJIUTENbHAs HEBECOMOCTh W IIIyOOKMH BakyyM B KOCMOCE, MPOMU3BOJCTBO
MaTEpUAIOB MPEACIbHOM XHMHYECKOM YHCTOTHI; HCKIIOYCHHE KOHBEKLMUH, pa3fciICHUs
HECMEIIMBAEMbIX MAaTEpHaioOB M 00pa3oBaHUs NEPEKTOB B KPUCTAIUIAX; M3OJSAIMS MaTEpUAIOB
OT CTCHOK KOHTEHHEpa aKyCTHYECKMMU M JJIEKTPOMarHUTHBIMM CHJIAMH; OTCYTCTBHE
NPEXIeBPEMEHHON WK OBICTPOI KPUCTAJUTM3ALINY.

Osxupgaemble pe3yabraTbhl: CdopMupoBaTb y MarucTpoB 3HaHMS M yMEHUS
UCTIOJIb30BAaHUSl YCJIOBUU TPH JBWKCHMH OOBEKTa MO OKOJIO3EMHOH opOuTe (ATUTEIhHOE
COCTOSIHUE HEBECOMOCTH, IIyOOKHII BaKyyM B HEOI'DAaHMYEHHOM OOBbEME, BBICOKHE U HHU3KUE
TEMIIepaTypbl, KOCMHUYECKasl paguanns), a TAK)Ke 3HAHUS U YMEHHUS (PU3HMUECKUX OCHOB METOJIOB
cOopKH, crIocOOOB COEAMHEHUS] KOHCTPYKLUI B KOcMoce, 000pyI0BaHUs U CPEACTB (pUKcanuu
KOCMOHABTa IIPU OCYLIECTBICHUU TEXHOJIOTNYECKHUX IIPOLIECCOB.

IMocTpexBu3uThI: bamycTuka 1 ynpaBiaeHMEe KOCMUYECKUMU allapaTamu.

VZCHV5308 B3aumojaeiicTBue 3apsizkeHHBIX YACTHII C BellIeCTBOM 4 — KpeIuTa.

IIpepexBu3uthbl: SnepHas pusnka u Gu3mMKa dIeMEHTaApHBIX YacTwil, Ou3nKa U TeXHUKA
YCKOPUTEJIEH 3apsKEHHBIX YACTHII.

Henr wm3yvenusi: IloaroroBka crneuMasucroB, O0O0JaJAIOIIUX  COBPEMEHHBIMU
TEOPETUUYECKUMU MPEICTABICHUAMH O B3aUMOJCHCTBUU IIYYKOB 3apsIKEHHBIX 4YacTUL[ Ha
BEILECTBO.

Kpartkoe cogep:kanme: DIIeKTUBHBIN Kypc «B3aumonencTBue 3apspKEHHBIX YacTHUIL C
BELIECTBOM» IIOCBSAIEH H3YYEHHIO OCHOBHBIX MEXAaHM3MOB B3aUMOJICHUCTBUS 3apsyKEHHBIX
YacTUI] M HEWTPOHOB IMpPU HU3KUX U CpelHUx HsHeprusix. Kypc nekuuii Aaer MUpOKyro
uHpopManuio 000 BCEX THIAX YCKOpUTENeH ¥ TOHUMAaHUS (U3NYECKUX TIPOILIECCOB,
MPOTEKAIOIIUX B YCKOPUTENIX. B mporecce o0yueHns MarucTpaHThl MOMy4YaloT MpeCTaBICHNE
0 Pa3JINYHBIX TUIAX MPOLECCOB, IPOUCXOISAIINX TP MPOXOXKICHUU AIEPHOTO U3IIyUYEHUS Yepes3
BeriecTBo. OCHOBHOE BHUMAaHUE yAeNseTcs (PU3HMUECKUM OCHOBAM MPOIIECCOB PaCIpOCTPAHEHUS
U3ITy4EHUS B Pa3IMUHBIX Cpesiax.

Osxugaemble pe3yJbTaTbl: MarucTpaHT AODKEH yMeThb padoTaTh € OpPUTHHAIBHOMN
HAayyHOW JIUTEpaTypod, CHUCTEMaTH3UpOBaTh U AaHAJIM3UPOBATh IOJyYEHHbIE 3HAHUS,
(bopMynHupoBaTh PUIUUECKYIO CYIIHOCTh MOCTABIEHHOM 3a/1a4M U CIIOCOOBI €€ PEeLIeHHUS.

IMocTpexBu3uThI: SnepHas pu3uka u saepHas TEXHOJIOTHUS.

SYaT5310.1 CoBpemeHHbIe siiepHbIe TEXHOJIOTHH 3 — KPeAUTAa.

IIpepexBusuthl: SnepHas ¢pusuka U GU3MKa AIEMEHTApHbBIX YacTul], PU3nKa U TeXHUKA
YCKOpHUTEJIEH 3apsyKEHHBIX YaCTHII.

Hens wm3ydenusi: IloaroroBka MarucTpoB K NPAKTUYECKOM W HAydyHO —
MCCIIeI0BATENbCKOM paboTe U obecrieueHre nx HeoOXaTuMbIMU 3HAHUSIMHU.

Kparkoe copepxanme: IIpenmer «CoBpeMeHHBIE sIEpHbIE TeXHOIOrMu». CBONCTBa
aTOMHBIX sAnep. PaauoakTuBHBIE TIpeBpalleHus saep. B3anMmoneicTBue W3Iy4yeHUH €
BEUIECTBOM. SlnepHas peakTOpbl, THUIIBI PEaKTOpoB. PeakTopsl M sAaepHas TEXHOJOTHUS.
Pagnanuonnas 6ezonacHocTh. Jlo3umerpusi. Y cKOpeHHe3apsKeHHbIX YacTULl, UX TPUMEHEHHUS B
SJIEpPHBIX TEXHOJIOTUSX. ATOMHas oHepretuka. Jlenenune u cunrte3 saep. Ilpobimembl u
noctkeHus. [IpuMeHeHHe SIEepHBIX TEXHOJOTM B HayKe U TEXHUKE, METaJTypTuu,
HeTera3oBoM Jienie, TeoJIOTHH, MEIUIMHE, celbckoM Xxo3sictBe. SIMP u OJIIP. Ddddexr
Meccbayapa. SAnepnas actpodusuka.

O:xupaeMue pe3yJibTaTbl: Y MEHHE IPUMEHUTH MTOJIyYE€HHBIE 3HAHUS B IPAKTHYECKON U
Hay4YHO-UCCIIeI0BATEeNIbCKONH paboTe. YMeHHE MOIb30BaThCs AAepHO-PU3NYECKUMU MTpHOOpaMu
Y METOJUKAMU SJAEPHBIX TEXHOJIOTHUH.

IHocTpekBM3UTHI: 3aIIUTa MaruCTEPCKOM TUCCEPTALIAH.

TAYa 5310 TexHoJiorusi aTOMHOI0 sIp/ia 3 — KPeAUTA.
IIpepexBu3uThI: ATOMHAs QU3HUKA, SIEpPHbIE TEXHOIOTHH.



Heas wu3yyenusa: IlogroroBka MarucTpoB K  IPAKTUYECKOM M HAYYHO —
HCCIIEI0BATENIbCKOM paboTe u oOecieueHne nx HeoOXaTuMbIMU 3HAHUSIMHU.

Kparkoe coagep:kanme: I[lpenmer «TexHomoruss atoMHOro sjapa».CBoicTBa aTOMHBIX
sanep. PaagnoaktuBHbIE NTpeBpallieHus saep. BzanmoaeiicTeue usiydeHuid € BenecTBom. fAnepuas
peaxkTophl, TUIBI peakTopoB. PeakTopsl U snepHas TexHosorus.PaanannonHas 0€301aCHOCTS.
Jo3umerpus. Y CKOPEHUE3apsSKEHHBIX YacTUL, MX IPUMEHEHHS B SIIEPHBIX TEXHOJIOTHSX.
AtomHas sHepretuka. Jlemenue u cuHTe3 sjep. llpoGraembr m noctmkenus. [lpumeneHue
AJIEPHBIX TEXHOJOTHMH B HAyKe M TEXHUKE, METAJUTypruu, HedTerasoBoM Jeiie, TeOJIOTHH,
MEJULMHE, CEIbCKOM XO35MCTBE. SIepHO-MarHUTHBIN PE30HAHC U JIEKTPOHHO ITapaMarHUTHBIN
pesonanc. Dddext Meccbayspa. SAnepHas actpodusuka.

O:xupaemMble pe3yJibTaTbl: YMEHUE IPUMEHUTD [TOJIyYE€HHbIE 3HAHUS B IPAKTUUECKON U
HAyYHO-UCCIIeIOBATeNIbCKONH paboTe. YMeHHE MOIb30BaThCs AAepHO-PU3NUECKUMU MTpHOOpaMu
Y METOJMKaMU SJEPHBIX TEXHOJIOTUH.

IMocTpekBU3UTHI: 3alIUTa MATUCTEPCKON IUCCEPTAIUH.

YTIP 5308.1 SInepHble TeXHOJOTHH U UX MPUMeHeHHsI 4 — KpPeIuTa.

IpepexBusurbi: SnepHas ¢usuka W (QU3MKA DSJIEMEHTApHBIX dYacTHi, SaepHbie
TEXHOJIOTUH.

Heas wu3ydenms: IlogroroBka MarucTpoB K IPAKTUYECKOM M HAY4YHO —
UCCIIe1oBaTeNbCKON paboTe U o0ecrieyeHne X HeoOXaAUMbIMU 3HAHUSIMU.
Kpatkoe conepsxanue: [Ipenmer «SnepHbie TEXHOIOTUM U X MPUMEHEHUs». CBOMCTBA aTOMHBIX
anep. PaquoakTuBHbIE IpeBpalleHus saep. BzaumonelcTerue n3imyueHuil € BeecTBoM. SAnepHas
peaKkTophl, TUMBI peakTopoB. PeakTopbl u syepHas TexHosorusd. PannanmonHast 6€301MacHOCTD.
Jlo3umerpus. YCKOPEHHE3apsUKEHHBIX YacTUL, MX INPUMEHEHUS B SIEPHBIX TEXHOJOTHSX.
AtomHas sHepretuka. Jlenmenue u cunre3 suaep. [IpoOGnemsl u poctmxenud. Ilpumenenue
AJICpPHBIX TEXHOJIOTUH B HAayKe M TEXHHUKE, METaulypruu, HedTerasoBom [eie, IeoJOrHH,
MeauIHe, cenbckoM xo3siicte. AMP u OI1P. Dddext Meccbayaspa. Anepnas acrpodusuka.

O:xupaemue pe3yJibTaTbl: YMEHHE IPUMEHUTH NIOJyYEHHBIE 3HAHUS B IIPAKTUUYECKON U
HAy4YHO-UCCIIEI0BATENbCKONH paboTe. YMEeHHE MOIb30BaThCs AAEPHO-PU3NUECKUMU TTpHOOpaMu
Y METOJUKAMU STECPHBIX TEXHOJIOTHH.

IMocTpexkBU3UTHI: 3alUTa MarucTEPCKON JUCCEpTALIUH.
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MEMO FOR STUDENT AND ADVISOR

All disciplines of undergraduate specialty are divided by cycles (GED, BD, PD),
disciplines (BD, PD) of postgraduate (Master and PhD) are divided by modules, within which
they are divided into mandatory and elective disciplines. The list of mandatory disciplines is
presented in model curriculum of the specialty (MC). The list of elective disciplines for each
specialty course presented in the catalogue of elective disciplines (CED), which are systematised
annotated list of disciplines for choosing a specialty. CED should give (provide) students the
opportunity for alternative choice of elective disciplines in accordance with the chosen learning
trajectory.

There were formed the individual educational plan (IEP) of a student for an academic year
on the basis of MC and CED. Adviser helps students and Master students in preparation of IEP,
who is appointed by graduating department. PhD students prepare IEP themselves. IEP defines
individual educational trajectory of each student within the specialty. The IEP includes
disciplines of mandatory component and types of training activities (practice, research, state
(complex) exam, writing and protection of diploma thesis (project), dissertation) from MC and
disciplines of elective component from CED.

To help the bachelors of the educational trajectory, focused on a specific activity, taking
into account the needs of labor market and employers, within the framework of CED to be
submitted the list of disciplines that guarantees the targeted mastering of a planned educational
program.

The following should be taken into account in choosing elective disciplines:

1 In one semester of full-time students should master 18-22 credits (mondatory and
elective), distance form — 9-12 credits (mondatory and elective), excluding additive types of
training (ATT), which are required for study.

2 Total number of credits for the entire period of study must not exceed the amount in MC
of specialty.

3 Elective disciplines are grouped according to the choice of the corresponding number.
Only one elective academic disciplines can be selected from each group of disciplines.

Technical Physics - 6M072300
Academic degree: Master of Engineering Sciences

Ne | Name of Module Subject Subject Code Subject Name Cred. |Semester
Cycle Number
1 | Module of social PD23.1.1 Planning experiment and 3 2
. PEPP . L
sciences and the preparation of publication
preparation of a PD23.1.2 Method of preparing a 3 2
scientific MPNP scientific publication
publication
2 | Module of elective | BD 1.2.1.1 | PARD Practical aspects of X-ray 4 1
chapters of diffraction
Physics BD121.1 Applied Nonlinear 4 1
PND .
Dynamics
BD 3221 |TT Theoretical Heat 4 3
Engineering
BD 3.2.2.2 | TOT Theoretical Foundations of 4 3
heat and mass transfer
3 | Module of BD 3.25.1 Physical and chemical bases 2 1
FHOM . :
condensed matter of material sciences
physics BD 3.25.1 Defect formation and 2 1
DRPM recrystallization of
semiconductor material
PD2.3.3.1 | NE Nanoelectronics 2 2
PD 2.3.3.2 Fundamental problems of 2 2
FPNT
nano technology




BD2.1.2 Physics of low-dimensional
FNS
systems
BD 3.1.2 ESPR Physics of low-dimensional
structures
Module of space BD 211 VF5305.1 Computational Physics
technology and BD Fundamentals of
computer 2241 OVES304.1 computational experiment
simulation PD3.24.1 Technological processes in
TPOP
near-Earth space
PD 3.2.4.2 FOKT Physical b_ases of space
technologies
Module of nuclear | PD 3.2.3.1 | VSCH Interactions of charged
technology particles with substance
PD 3.3.3.2 YTIP 5308.1 Nucl_ear_technology and
applications
PD 3.25.2 | SyaT Modern nuclear technologies
TAYa Technology of atomic

nucleus




PEPP Planning experiment and preparation of publication — 3 credits.

Prerequisites: GED undergraduate.

Study goal: To form the ability to plan an experiment, write experimental scientific
publications in English.

Summary: This elective course presents a knowledge about ability to master the skills of
pedagogical experimentation with minimal help of supervisor, ability to analyze the results of
experimental work, to formulate practical recommendations and theoretical conclusions, as well
as the ability to have general guideline principles to write experimental scientific publications in
English.

Expected learning outcomes: Ability to analyze the results of experimental work, to
formulate practical recommendations and theoretical conclusions, as well as the ability to have
general guideline principles to write experimental scientific publications in English.

Postrequisits: SRWM, registration and protection of Master's thesis.

MPNP Method of preparing a scientific publication — 3 credits.

Prerequisites: GED undergraduate.

Study goal: To form the ability to write experimental scientific publications in English.

Summary: This elective course presents a knowledge about ability to master the skills of
pedagogical experimentation with minimal help of supervisor, ability to analyze the results of
experimental work, to formulate practical recommendations and theoretical conclusions, as well
as the ability to have general guideline principles to write experimental scientific publications in
English.

Expected learning outcomes: Ability to analyze the results of experimental work, to
formulate practical recommendations and theoretical conclusions, as well as the ability to have
general guideline principles to write experimental scientific publications in English.

PARD 5205.1 Practical aspects of X-ray diffraction — 4 credits.

Prerequisites: Nuclear Technology, Fundamentals of X-ray diffraction.

Study goal: Acquisition of knowledge and skills in the field of applied methods using X-
rays, use of X-ray diffraction in crystal structures of metals and alloys.

Expected learning outcomes:

-mastering physical content and meaning of quantum and mechanical theory, processes
occurring in atomic shells;

-abilities and skills to solve standard and specific problems of X-ray spectroscopy, use of
research methods;

-ability to apply theoretical knowledge in solving problems of applied X-ray spectroscopy.

-communicative abilities and skills: clearly express the available information on the
problem and formulate the sequence of needed actions to resolve it, analyze the views of
colleagues on this issue with a view to taking them into account for the adoption of high-quality
and effective solutions and the subsequent discussion in a broader range of specialists and
experts;

Summary: Questions of research metals and alloys using X-rays. X-ray analysis of
ordered solid solutions, X-ray radiation of residual distortion in metals and alloys, X-ray
methods for determining the voltage, different methods of X-ray microscopy, questions of
technical issues of using X-rays to detect internal discontinuities of material product (X-ray flaw
detector) and X-ray topography.

5205 PND Applied Nonlinear Dynamics — 4 credits.

Prerequisites: Statistical physics and thermodynamics.

Study goal: Study of the laws of motion, in which force is regarded as the effect of
interaction of bodies, leading to a change in the state of motion.



In the elective course "Applied Nonlinear Dynamics" considered the methods of describing
real processes that take place in technical devices and environmental. The primary principle is
the law of motion, in which the force is regarded as the effect of interaction of bodies, leading to
a change in the state of motion. Nonlinear effects are associated with deformation and dissipative
effects. The chaotic nature of the motion of system particles requires the use of fractal analysis,
which is given certain place in this course.

Expected learning outcomes: Formation of abilities and skills in solving standard and
specific applications tasks of nonlinear dynamics, apply theoretical knowledge in solving
application problems in nonlinear dynamics, clearly express and the available information on the
problem and formulate a sequence of actions.

Postrequisits: Nonlinear Dynamics

TT 5307 Theoretical Heat Engineering — 4 credits.

Prerequisites: Applied thermal physics. Physics1. Statistical physics and thermodynamics.

Study goal: Introducing Master students with basic thermodynamic processes and
transport phenomena occurring in industrial thermal devices, with general theoretical methods of
their study and management.

Summary: The course is dedicated to the theoretical foundations of general heat
engineering. There were set out the elements of thermodynamics, mechanics of fluid and gas,
fundamentals of heat and mass transfer. Analyzed and compared the ideal cycles and cycles in
industrial installations, including cooling cycle, liquefaction and nuclear power plants. There are
described stationary and non-stationary transfer processes by heat conduction, convection and
radiation. Current theoretical heat engineering course briefly discussed examples of specific heat
transfer problem: at phase changes, at high speeds, in rarefied environment, in liquid-metal
coolant. The final part deals with the heat transfer in heat exchangers of various types.

Expected learning outcomes: Mastery the methods of analysis of thermodynamic
processes in thermal power plants, drawing on the basis of hypotheses and laws of continuous
media mechanics, basic equations of mass transfer, momentum, energy, acquisition of
experiment planning skills, calculation and construction of experimental installations, control
and optimization of heat exchange processes.

Postrequisits: Thermodynamics, statistical physics and physical kinetics TSPC111,
Applied Thermal Physics and Engineering Thermodynamics

TOTMO 5307.1 Theoretical Foundations of heat and mass transfer — 4 credits.

Prerequisites: Applied Thermal Physics. Physics 1. Statistical physics and
thermodynamics.

Study goal: Introducing Master students with basic mechanisms of mass and heat transfer:
conduction, convection and radiation heat exchange.

Summary: The laws of mass and heat transfer, which have essential meaning in modern in
modern heat engineering. Proper organization of work processes in power and other industries is
impossible without knowledge of heat transfer characteristics in elements of technical
installations. At the process of studying attention is paid to the presentation of heat transfer
mechanisms, solving certain types of problems of heat conduction, convection, radiation heat
transfer. Formed the skills of modeling the thermal processes: physical description of the
process, the main selection, study limitations, the choice of research method, the composition of
the mathematical model, carrying out theoretical calculations, results analysis.

Expected learning outcomes: Mastery of theoretical and experimental studing methods of
heat conduction of solid, liquid and gaseous bodies, natural and forced convection heat transfer,
radiation heat transfer in simple and complex systems; acquire skills of experiment planning,
calculation and construction of experimental installations, control and optimization of heat
exchange processes.

Postrequisits: Physics of heat and mass transfer



FHOM 5304. Physical and chemical basis of Materials — 2 credits.

Prerequisites: Higher Mathematics (1), Higher Mathematics (2).

Study goal: study of physical and chemical properties of materials, structures,
compositions, as well as modern methods of quality control and composition of materials.

Summary: Physical material science is a field of knowledge, covering a set of tools,
techniques and methods of scientific and engineering work on development of new and
improvement of existing materials, their production and processing; design, implementation and
development of research methods, quality control and management of materials in their
composition, structure and properties. In the elective course "Physical materials science" the
physical and chemical properties of materials, structure, composition, as well as modern methods
of quality control and the composition of materials are considered.

Expected learning outcomes: Mastery the theoretical and experimental research methods
of physical and chemical properties of materials, structure, composition, as well as modern
methods of quality control and materials composition. Forming in undergraduates the ways and
methods of scientific and engineering development activities of new and improvement of
existing materials for their production and processing.

Postrequisits: Crystal physics.

DRPM Defect formation and recrystallization of semiconductor materials 5304.10 — 2
credits.

Prerequisites: Electronic bases of microelectronics, optical and laser spectroscopy.

Study goal: Study of solids, thin films, crystals, nanomaterials, bionanomaterials, their
local structure and micro-poles, and methods of preparation of studied objects, processing and
analysis of resulting data.

Summary: Defect formation and recrystallization of materials — study methods of solids,
thin films, crystals, nanomaterials, bionanomaterials, their local structure and micro-poles using
devices, in which used an electron beam to produce magnified images. This course also includes
the methods of preparing the studied objects, processing and analysis of resulting information.
The following types of electron microscopes: atomic force, tunnel, nanolithography, including
ion, plasma are considered in the course.

Expected learning outcomes: Ability to apply obtained knowledge in practical and
research work. Formation of methods of preparation the studied objects, processing and analysis
of the resulting information.

Postrequisits: Electronic Structure of Solids.

NE5306 Nanoelectronics — 2 credits.

Prerequisites: Applied physics of solids PFTT, physics of low-dimensional systems and
nanoelectronics FNN.

Study goal: Acquaint students with the basic concepts, achievements and perspectives of
modern semiconductor nanoelectronics.

Summary: One of the most important sections of nanotechnology is nanoelectronics,
which involves the use of elements of the nanometer range, and even individual molecules. The
fundamental task of nanoelectronics is to create electronic devices and conductors of molecular
dimensions. The solution of this problem would allow to design and superfast and super compact
computers that use fundamentally new quantum algorithms, as well as structures composed of
alternating semiconductors with various electrophysical characteristics.

Expected learning outcomes: As a result of theoretical study of discipline Master students
need to know the physical laws governing the special properties of nanoscale objects; the main
approaches used in the technology of formation of nanostructures and low-dimensional
structures; the most important achievements in the field of modern nanoelectronics; perspective
directions of research in the field of nanoelectronics technology.

Postrequisits: Physics of low-dimensional structures



FPN 5306.1 Fundamental problems of nanotechnology — 2 credits.

Prerequisites: Physics of low-dimensional systems and nanoelectronics FNSN43

Study goal: Study the methods of obtaining nanoscale materials, their features, problems
and advantages.

Summary: The term "nanotechnology” refers to the creation and use the materials, devices
and systems, the structure of which is regulated in the nanometer scale, i.e. in the range of sizes
of atoms, molecules and supramolecular structures. Nanotechnology involves the ability to work
with these objects and create one larger structures with fundamentally new molecular
organization. Such nanostructures constructed "from first principles”, with the use of atomic-
molecular elements, are the smallest objects. The course considers the fundamental issues of
nanotechnology.

Expected learning outcomes: Form the skills to solve theoretical and experimental and
practical problems relating to the production and study of nanoscale materials.

Postrequisits: Scientific-research work of Master student.

FNS5206.1 Physics of low-dimensional systems — 4 credits.

Prerequisites: Higher Mathematics (1), Higher Mathematics (2), Quantum mechanics.

Study goal: Study of methods for obtaining nanoclusters and nanomaterials, methods of
study their structure and physical properties. As well as the basic physical properties of
nanomaterials and their application are considered.

Summary: Physics of low-dimensional structures of systems is the theoretical basis for the
development of devices and optoelectronics, nano-electronics devices, a new generation of
information systems. Systems of reduced dimension — quasi-two- dimensional quantum wells,
quasi-one-dimensional - quantum wires and quantum dots, size quantization principle and
conditions for observing quantum-size effects, as well as the singularity of the function of state
density and the statistics of charge carriers in low-dimensional systems, optical properties of
qguantum wells and kinetic effects.

Expected learning outcomes: Formation the ability and skills of experimental research on
modern instrument and processing their results. Develop in undergraduates a deeper knowledge
of nanoscience, the latest solid-state materials with unique properties that determine the
development of nanoelectronics.

Postrequisits: Physics and technology of low-dimensional systems.

FSPR5207.1 Physics of low-dimensional structures — 4 credits.

Prerequisites: Applied physics of solids.

Study goal: Study the low-dimensional systems — quasi-two-dimensional quantum wells,
guasi-one-dimensional - quantum wires and quasi-zero-dimensional quantum dots, size
quantization principle and conditions for observing quantum-size effects.

Summary: Physics of low-dimensional structures of systems is the theoretical basis for the
development of devices and optoelectronics, nano-electronics devices, a new generation of
information systems. Systems of reduced dimension - quasi-two-dimensional quantum wells,
quasi-one-dimensional - quantum wires and quasi-zero-dimensional quantum dots, size
quantization principle and conditions for observing quantum-size effects are considered, as well
as the singularity of the function of state density and the statistics of charge carriers in low-
dimensional systems, optical properties of quantum wells and kinetic effects.

Expected learning outcomes: Formation of a theoretical basis for the development of
devices and optoelectronic devices, nano-electronics, new generation of information systems.
The knowledge about the features of the density function and statistics of charge carriers in low-
dimensional systems, the optical properties of the quantum wells and the kinetic effects.

Postrequisits: Scientific-research work of Master student.



VF5206 Computational Physics — 2 credits

Prerequisites: Physics I, Physics I1.

Study goal: Assistance to students in their achievement of expected learning outcomes of
the discipline, which correspond to the planned training results in the specialty.

Summary: Construction of mathematical model (drawing up equations describing the
phenomenon under investigation). The choice of numerical methods of calculation (construction
of the discrete model, approximating the original mathematical problem, construction of
difference schemes, the development of computational algorithm, and etc.). Creating a program
that implements the computational algorithm. Performing calculations and processing the
received information. Analysis of calculations results, comparison (if possible) with a full-scale
experiment.

Expected learning outcomes: Demonstrate the ability to apply knowledge of mathematics
and physics for the production, formulation and solution of applied scientific problems of
technical physics, using recognized methods of computational physics.

Postrequisits: Modern methods of computational physics.

OVE 5305.1 Fundamentals of computational experiment — 2 credits.

Prerequisites: Computer algebra for problems in physics and engineering.

Study goal: Assistance to Master students in their achievement of Expected learning
outcomes by the discipline that match the planned results of training.

Summary: Construction of mathematical model (drawing up equations describing the
phenomenon under investigation). The choice of numerical methods of calculation (construction
of the discrete model, approximating the original mathematical problem, construction of
difference schemes, the development of computational algorithm, and etc.). Creating a program
that implements the computational algorithm. Performing calculations and processing the
received information. Analysis of calculations results, comparison (if possible) with a full-scale
experiment.

Expected learning outcomes: Demonstrate the ability to apply obtained knowledge by
mathematics and physics for the production, formulation and solution of applied scientific
problems of technical physics, using accepted numerical methods.

Postrequisites: Scientific-research work of Master student, modern methods of
computational physics.

TPOP 5309 Technological processes in near-Earth space — 3 credits.

Prerequisites: Physics 1, Methods of Mathematical Physics.

Study goal: Development in students the ability to systematize the knowledge on
technological processes in the near-Earth space.

Summary: Environment in near-Earth space. Unperturbed motion of spacecraft.
Mathematical model of unperturbed motion of spacecraft. Perturbed motion of spacecraft.
General characteristics of disturbances. Interplanetary flights. Formation of interplanetary orbits.
Gravity maneuver. Determination of orbit, and the vector of spacecraft state by external
trajectory measurements. Predicting the spacecraft motion. Ballistic design of orbital structures
of satellite systems. Methods and accuracy of navigation tasks using a satellite radio navigation
system. The main types of impulse orbital transitions. Elements of the theory of small
perturbations.

Expected learning outcomes: As the result of study the course in students formed the
ability to systematize the knowledge on technological processes in the near-Earth space, and uses
this knowledge in solving new problems in physics, mechanics, mastering the methods of
modern science, develop skills of solving the new physical and technical problems.

Postrequisites: Celestial mechanics.



FOKT 5309.1 Physical bases of space technologies — 3 credits.

Prerequisites: Methods of Mathematical Physics, Physics I, Physics 11

Study goal: To teach the methods of solving particular physical problems arising in
implementation of processes the production of materials and products in conditions of space
flight, the physical foundations of assembly process, installation and repair space objects, about
the connections of these processes and the laws of their development.

Summary: Space, as a medium for carrying out the technological processes of various
substances and materials in space, especially the physical processes in production of assembly,
installation and maintenance of objects in space; growing crystals with new unusual properties;
prolonged weightlessness and deep vacuum in space, production of materials with limiting
chemical purity; convection exclusion, separation of immiscible materials and formation of
defects in crystals; insulation of materials from the container walls by acoustic and
electromagnetic forces; absence of premature or rapid crystallization.

Expected learning outcomes: To form in Master students knowledge and skills to use
conditions at the moving the object in the near-Earth orbit (prolonged weightlessness, deep
vacuum in an unlimited volume, high and low temperature, space radiation), as well as the skills
and knowledge of physical bases of assembly methods, techniques of structures connection in
space, equipment and means of fixing the astronaut in the implementation of technological
processes.

Postrequisites: Ballistics and management of spacecraft.

VZCHV5308 Interaction of charged particles with substance — 4 credits.

Prerequisites: Nuclear physics and physics of elementary particles, Physics and
technology of charged particle accelerators

Study goal: Training specialists with advanced theoretical ideas about the interaction of
charged particle beams with matter.

Summary: The elective course "Interaction of charged particles with matter" is devoted to
the study of the basic mechanisms of interaction between charged particles and neutrons at low
and intermediate energies. The lecture course provides comprehensive information about all
types of accelerators and understanding of physical processes occurring in accelerators. During
the training Master students get an idea of different types of processes occurring during the
passage of nuclear radiation through a substance. The focus is on the physical principles of
processes of propagation of radiation in different media.

Expected learning outcomes: Master student must be able to work with original scientific
literature, organize and analyze the received knowledge, to formulate the physical nature of the
problem and how to solve it.

Postrequisites: Nuclear physics and nuclear technology.

SYaT5310.1 Modern nuclear technology — 3 credits.

Prerequisites: Nuclear physics and elementary particle physics, Physics and technology of
charged particle accelerators

Study goal: Training Master to the practical and scientific-research work and providing
them with the necessary knowledge.

Summary: The subject "Modern nuclear technology.” Properties of atomic nuclei.
Radioactive nuclear transformation. Interaction of radiation with substance. Nuclear reactors,
reactor types. Reactors and nuclear technology. Radiation safety. Dosimetry. Acceleration of
charged particles, and their use in nuclear technologies. Atomic engineering. Division and
synthesis of nuclei. Problems and achievements. The use of nuclear technology in science and
engineering, metallurgy, oil and gas business, geology, medicine, agriculture. NMR and EPR.
Mossbauer effect. Nuclear Astrophysics.



Expected learning outcomes: Ability to apply the obtained knowledge in practical and
research work. Ability to use nuclear-physical instruments and methods of nuclear technology.
Postrequisites: Protection of master's thesis

TAYa 5310 Technology of atomic nucleus — 3 credits.

Prerequisites: Atomic physics, Nuclear technology.

Study goal: Training Master to the practical and scientific-research work and providing
them with the necessary knowledge.

Summary: The subject "Technology of atomic nucleus". Properties of atomic nuclei.
Radioactive nuclear transformation. Interaction of radiation with substance. Nuclear reactors,
reactor types. Reactors and nuclear technology. Radiation safety. Dosimetry. Acceleration of
charged particles, and their use in nuclear technologies. Atomic engineering. Division and
synthesis of nuclei. Problems and achievements. The use of nuclear technology in science and
engineering, metallurgy, oil and gas business, geology, medicine, agriculture. NMR and EPR.
Mossbauer effect. Nuclear Astrophysics.

Expected learning outcomes: Ability to apply the obtained knowledge in practical and
research work. Ability to use nuclear-physical instruments and methods of nuclear technology.

Postrequisites: Protection of master's thesis

YTIP 5308.1 Nuclear technology and applications — 4 credits.

Prerequisites: Nuclear physics and elementary particle physics, Physics and technology of
charged particle accelerators

Study goal: Training Master to the practical and scientific-research work and providing
them with the necessary knowledge.

Summary: The subject "Nuclear technology and applications”. Properties of atomic
nuclei. Radioactive nuclear transformation. Interaction of radiation with substance. Nuclear
reactors, reactor types. Reactors and nuclear technology. Radiation safety. Dosimetry.
Acceleration of charged particles, and their use in nuclear technologies. Atomic engineering.
Division and synthesis of nuclei. Problems and achievements. The use of nuclear technology in
science and engineering, metallurgy, oil and gas business, geology, medicine, agriculture. NMR
and EPR. Mossbauer effect. Nuclear Astrophysics.

Expected learning outcomes: Ability to apply the obtained knowledge in practical and
research work. Ability to use nuclear-physical instruments and methods of nuclear technology.

Postrequisites: Protection of Master's thesis



