AHHOTAIIUM MPOTPaMM JUCIHHUILUINH H MPAKTHK
03.05.02 ®dynpameHTAIbHAS M NPUKJIAHAA (PU3UKA
03.05.02.30 dynapameHTaJIbHASI U NPUKJIAJAHAs (PU3UKa

AHHOTaNMs K padoyeil mporpaMmme TUCHMIIIMHBI
dusiocoPpus

Heap u3ydyeHus JUCHUIIMHBI: DOPMUPOBAHNE YHUBEPCAIBHBIX KOMIIETECHIINM,
CBSI3aHHBIX C MPUMEHEHUEM (UIOCOPCKUX KATETOPUl U METOOB, PEIICHUEM MIPOOIIEM,
BKJIIOUYAIOIIUX PA3IUYHbIE aCIIEKThI Priiocopuu, pa3BUTHEM KPUTHUECKOTO MBIIIIJICHHUS,
CIIOCOOHOCTH BEJEHUSI apryMEHTHPOBAHHOM JUCKYCCHUHU, STUYHOMY U MPOAYKTUBHOMY
B3aMMOJECHUCTBHUIO B TPYMIIE.

OcHoBHBIE pa3eJibl:

1.Uctopus punocodpuun

2.ITpo6sieMbl ObITHS, CO3HAHUS U TTO3HAHUS B (prstocopuu

3.IIpobemMbl yenoBeka u ob1ecTBa B punocopuu

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM)

B pesynbrare u3ydeHHs] AMCUMIUIMHBI CTYJICHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKHM, HEOOXOIMMBIE A1 €ro Npo(eCCUOHATBLHOW MEATEIbHOCTH, B
YaCTHOCTH:

CrocoOeH OCyIIECTBISITh KPUTUYECKUWA aHAINW3 NPOOJEMHBIX CUTYyallMil Ha
OCHOBE CHCTEMHOTO ITOJIX0/Ia, BEIpadaThiBaTh cTpateruto aericteuii (YK-1).

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIMHBI
HUcropus Poccun

Hean U3yYCHUA AUCUMILTHHBI: dbopmupoBaHue y CTyZEHTOB
CUCTEMATU3UPOBAHHBIX 3HAHUA O 3aKOHOMEPHOCTSIX M OCOOEHHOCTSIX BCEMHPHO-
UCTOPUYECKOT0 MPOIEcca, UCTOPUUECKOM cBoeoOpasuu Poccun, e€ Mectre B MUPOBOM
CcOoO0IIeCTBE LMBWIN3ALMI; BBEACHUE B KPYr MCTOPUYECKUX MPOOJIEM, CBSI3aHHBIX C
oOnmacTei0  Oyaymie MpoQEeCCHOHAIBHON  NESTEIbHOCTH, BBIPA0OTKA HABBIKOB
MOJTyYeHUs, aHAJIM3a U 000OIICHHSI UICTOPUYECKON HH(OPMALIHH.

OcHoOBHBIE pa3jebl:

1.WcTopus B cucTeMe COUMaIbHO-TYMaHUTAPHBIX HAYK

2.JlpeBHeMIIas U IPEBHSS HCTOPUS

3.Poccust u Mup B mepuoji CpeTHEBEKOBbS

4.Poccust 1 MHUp B IEpUOJT HOBOTO BPEMEHU

5.Poccust 1 Mup B HOBEHIIINI TIEpHOT BpeMEHU

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM)
CriocobeH aHanu3upoBaThb M YYMTHIBATh pa3HooOpa3ue KyJabTyp B Ipoliecce
MEXKKYIbTypHOTO B3aumoaenctus (YK-5):
BrisiBnsieT, comocTaBisieT, TUIOJIOTH3UPYET cBoeoOpasue KyJabTyp HapoaoB Poccun u
MHpa Ha OCHOBE 3HAHWU HCTOPUU UX BO3HHUKHOBEHHUS W PA3BUTUA IS pa3pabOTKU
CTpAaTeTMy B3aUMOJEHCTBHUS C MPEACTABUTEISIMUA PA3HBIX KYJbTYPHBIX TPagULUi
(YK-5.1)

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMILIMHBI
NHocTpaHHbIN A3BIK

Heapr wu3yYeHusi JMCHUIVIMHBI. TOBBIIIEHUE MCXOJHOIO YPOBHS  BIIAJCHUS
WHOCTPAHHBIM SI3bIKOM, JOCTHUTHYTOTO Ha NpEIbLAyLIeH CTyneHu oOpa3oBaHus, U
OBJIAJICHUE CTYJIEHTAMH HEOOXOIUMBIM YPOBHEM MEXKYJIbTYPHOU KOMMYHUKATHBHOM

KOMIIETEHIIMM JUISl PELIEHUS COLMAIbHO-KOMMYHUKATHBHBIX 3aJad B Pa3IMYHBIX

o0jacTax OBITOBOW, KyJNbTYpHOH, MPOdECCHOHATBHON M HAYYHOU NEATEIbHOCTH MpHU

OOIIeHNHN ¢ 3apyOeKHBIMU MAPTHEPAMH, a TAKXKe VI JaIbHEUIIero caMooOpa3oBaHusl.

OcHoBHBIE pa3jebl:

Monyns 1. YaeOHo-nio3HaBatensHas cepa odmenus (1 cemectp).

Monynb 2. AkaneMudeckas U iejoBast cpepbl KOMMYHHUKAIUH (2 cemecTp).

Mouyis 3. I[Ipodeccronanbras chepa kommyHukauu (3-4 cemectp).

Ilnanupyembie pe3yJbTaThl 00y4eHUd (MepedyeHb KOMIIETEHINH):

BrlinyckHHUK mporpaMMbl CHEIUAIUTETa OJDKEH 00J1aaTh CIeNYIOUeH yHusepcaibHou

KomnemeHyueu:

- CIIOCOOEH NPUMEHATH COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJIOTMH, B TOM
yycie Ha  MHOCTpaHHOM  (BIX)  s3bIKe(ax) s aKaJeMUYECKOro |
npodeccronanbHoro B3aumoseictaus (YK-4).

lloxazamenu oOocmuowcenus ynugepcanvHou komnemenyuu (YK - 4) ewvinyckHuka

npocpammbsl Cneyuaiumema:

— BBIOMpaET Ha TOCYyIapCTBEHHOM M MHOCTPAHHOM(BIX) SI3bIKE(aX) KOMMYHHMKATUBHO
MpUEMJIEMbIE CTHJIM JIEJIOBOTO OOIIEHMs, BepOanbHble M HEBEepOaibHbIE CPE/ICTBA
B3aumoieiicTBus ¢ maptHepamu (YK-4.1);

— BEJIET JIeJOBYIO MEPENUCKYy, YUYUTHIBAsi OCOOEHHOCTH CTMJIMCTUKH O(PHUIMATBHBIX U
HEOPUIIUATBHBIX  THUCEM, COLMOKYJIBTYpHBIE  Pa3Iuyus B dbopmare
KOPPECIIOH/ICHIIMK Ha FOCYIapCTBEHHOM U MHOCTpaHHOM (bIX) s3bike(ax) (YK-4.2);

— JIEMOHCTPUPYET MHTErPAaTUBHBIE YMEHHS HMCHOJb30BaTh HUAJOTMYECKOE OOLIECHUE
JUIsl COTPYAHUYECTBA B aKaJE€MUYECKOM KOMMYHHMKALMW: BHUMATEIBHO CIylIas W
NBITasICh MOHATH CYTh MJEU APYIHX, AK€ €CIU OHU MPOTUBOpEYaT COOCTBEHHBIM
BO33PEHMSIM; YyBa)kash BBICKA3bIBaHUS JIPYTUX KaK B IUIAHE COAEPXKAHUA, TaKk U B
riade (GOpMbl; KPUTHKYS apryMEHTUPOBAHO M KOHCTPYKTHUBHO, HE 3a/ieBasi YyBCTB
APYTUX; aAanTUpPys pedb U S3bIK KECTOB K cuTyanusM B3anmoaeictus (YK-4.3).

dDopMa NMPOMEKYTOYHOM aTTECTALIUM:

1,2, 3 cemecTphl — 3a4eT, 4 ceMECTp - IK3aMeH



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
be3onacHocTh KM3HeAEATEIbHOCTH

Heab m3ydeHus AUCHUIIMHBI: QopMUpOBaHUE MPODHECCUOHATBLHON KYIbTYPHI
0e30MacHOCTH, IMOJ KOTOPOM MOHMMAeTCsi TOTOBHOCTh M CIHOCOOHOCTH JIMYHOCTH
UCIIOJIb30BaTh B NPO(ECCHOHATBLHON NIeATETbHOCTH MPUOOPETEHHYIO COBOKYIHOCTD
3HaHWK, YMEHWM W HaBBIKOB i oOecreueHus Oe3omacHOCTH B cdepe
poeCCHOHATBEHOMN JIeATeTLHOCTH, XapaKTepa MBIITUICHHS U IIECHHOCTHBIX OPUEHTAITUH,
MIPU KOTOPBIX BOIIPOCKHI O€30MaCHOCTH PacCMaTPUBAIOTCS B KAYECTBE MIPUOPHUTETA.

OcHoBHBIC pa3jenbl:

Monayns 1. BBenenue B OezomacHocTh. KoHIENIus ycTONYMBOrO pa3BUTHSA
nuBmIN3ai. OCHOBHBIC MTOHATHS U ONIPEICIICHHUS.

Monynb 2. Upe3BbruailHbIE CUTYallUH PUPOTHOTO, TPUPOTHO-OHMOIOTHUECKOTO U
AKOJIOTHYECKOTO XapaKkTepa

Mopynb 3. Upe3BbIHailHbIE CUTYallMU TEXHOTEHHOTO XapaKTepa

Monyns 4. OOecnieueHne KOMMOPTHBIX YCIOBHM ISl JKU3HEACSATEIBHOCTH
YeJI0BEKA.

Moayns 5. Upe3BblualiHble CUTYallMU COLUAIBHOTO XapakTepa.

Mopynb 6. bezonacHocTh nMpodhecCUOHATBHOUN NESITETLHOCTH

Mopyne 7. YnpasieHue 0€301MaCHOCTBIO )KU3HEIECSITEILHOCTH.

Ilianupyembie pe3yabTarbl 00y4YeHUs (IepedYeHb KOMIIETEHIUN):

VYK-8. CrnocobeH co3mgaBath W TOAJAEPKUBATH B TOBCEIHEBHON XKU3HU U B
poheCCUOHAIBHOW JIESITEIbHOCTH O€30MacHbIC YCIOBUS KU3HEACATEIbHOCTH IS
COXpaHEHUS MPUPOAHOU Cpesibl, 00ECIeUeHHs] YCTOMYMBOIO Pa3BUTHS OOIIECTBA, B TOM
4yyciie IPpA  yIpo3e W BO3HUKHOBEHUMM YPE3BbIYAMHBIX CUTyallMd W BOEHHBIX
KOH(JIUKTOB.

VYK-8.1. BrisiBnseT BepoOsSITHbIC PUCKH, OMpPENETsieT W OIICHUBAET OIACHbIE U
BpeaHble (AKTOPHl BIHUAIONIME HA IKUZHENCATCIHHOCTh TP BO3HUKHOBEHUU

Ype3BbIYAMHBIX ~ CUTyallUd  IPUPOJHOTO,  TEXHOTEHHOTO U COLMAJIBHOIO
MIPOUCXOMKICHUS.
VK-8.2.  ITlonumaer  oOume  npuHUunbel  oOecrieueHuss  Oe30macHOU

KU3ZHENIEATEIbHOCTH, B TOM YHKCII€ NpPU BO3HUKHOBEHUHM YTPO3bl UPE3BBIYANHBIX
CUTYalMil U BOGHHBIX KOH(JIUKTOB.
YK-8.3. BoisaBiser (akTopbl BpeIHOTO BIMSHUS MPOU3BOJICTBEHHBIX MPOLIECCOB
M OCYIIECTBJISIET JEHUCTBHUS IO MHMHMUMH3AUUUA M TPEJOTBPALIECHUIO TEXHOTEHHOTO
BO3JICUCTBHS HAa MPUPOJHYIO CPEAY C LENbI0 00eCTeueHrs YCTOMUUBOTO Pa3BUTHS
@dopmMa NPOMEKYTOUHOI ATTeCTALMM: 3aUeT.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
dusnveckas KyJbTypa u COpT

e n3yvyeHust AUCHUUILTHHBI

[enpto ¢u3MUeckoro BOCIUTAHUS CTYJIEHTOB sBIsieTca  (GOpMHpPOBaHUE
(Gu3MYeCcKOM KyJIbTypbl JUYHOCTH, OCHOB BEIEHHUS 3J0pOBOro oOpa3a >KU3HH,
o0ecrieueHre  Ka4eCTBEHHOTO, JWHAMUYHOTO M  HMHTErpaTUBHOTO  y4eOHO-
BOCITUTATEIbHOIO  MPOLECCa,  OTPAXKAIOIIET0  LEHHOCTHO-MHUPOBO33PEHYECKYIO
HaIlPaBJIECHHOCTh M KOMIETEHTHOCTHYIO TOTOBHOCTh K Oyaylieil COLMaJIbHOM,
o0Opa3oBaTenbHOM, (PU3KYIBTYPHO-CTIOPTUBHOM JEATEITHLHOCTH.

OcHoBHBIE pa3jebl:
TeopeTnuecknii pasaen
MeToauKo-TIpaKTHYECKUN pa3aei

Ilnanupyembie pe3yJbTaThl 00y4eHUd (MepedyeHb KOMIIETEHINH):

[Ipouecc m3yuyeHuss AUMCHMIUIMHBI «PU3MUecKas KyJbTypa U CIOPT» HAlpaBIICH
Ha (OPMHUPOBAHUE YHUBEPCAIBHOW KOMIETEHIIMH CaMOOPraHU3allMud U CaMOpa3BUTHUSA
(B T.4. 3mopoBbecOepexenus): YK-7 CrocobeH mojaepKuBaTh JODKHBIM YPOBEHB
(U3nyecKo MOJATOTOBJICHHOCTH Ji OOECIEUYEHUs] TOJIHOLICHHOM COLMAIBHOU W
1poheCCUOHATIBHON JIEITEIIbHOCTH

HNK-7.1 lIpumMeHseT TEOpETUYECKUE 3HAHHWS W MPAKTUYECKHE YMEHHS JUIS
MOAJIep KaHUs JOJIKHOTO YPOBHS bu3nueckoit MOATOTOBJIEHHOCTH B
poheCCUOHATIBHON JIEITEIIbHOCTH.

3namb: TEOPETUYECKHE M METOJMKO-TIPAKTUYECKHE OCHOBBI  (DU3UYECKOM
KYJbTYpBI, CIIOPTa U 3JJ0pPOBOr0 00pa3a KU3HU.

Ymemps: ncnonb30BaTh pa3zHoOOpa3Hble CpelcTBa (PU3MUECKOTO BOCIMUTAHUS IS
CaMOIIOATOTOBKH B IMOBCEAHEBHOM KM3HU U B MPO(EeCcCHOHAIBHOMN e TeNbHOCTH;

Bnaoemyw: cpenctBaMu M METOJaMHU YKPEIUIEHUS MHIMBUIYAIBHOTO 3/10POBbS,
(U3MYECKOTO  CaMOCOBEPIICHCTBOBAHUS, LIEHHOCTSMH  (DU3MYECKOM  KYJIbTYpPHI
JUYHOCTA  JUIS  YCHEIIHOW  COIMAJbHO-KYJIBTYpHOH W MpodhecCHOHATHHON
NESATENBHOCTH.

NK-7.2 Ucnonb3yeT pazHooOpa3Hble CPEACTBA U METOAbl (PU3UYECKON KYJIBTYPbI
U CIIOpPTa Ha OCHOBE BHIOOpA CIOPTUBHBIX M 3/I0POBbECOEPEraronInX TEXHOJIOTUH IS
pa3BUTHS (PU3UYECKUX KAueCTB, JBUTaTEIbHBIX HABBIKOB B MOJJEP>KaHUS 3J0POBOIO
o0Opasza >XKM3HH.

3Hamb: TPaKTUYECKUE OCHOBBI (PU3MYECKOW KYJIBTYpPhl M 3J0pOBOTO 00pasa
AKU3HH.

Ymems: wucnonp3oBaTh pa3HOOOpa3HbIe CpeAcTBA U METOAbl  (PU3UUECKOU
KyJIbTypbl W CIOpTa i1 NPO(ECCHOHAIBHO-TMYHOCTHOTO PAa3BUTHUS, (U3UYECKOTO
CaMOCOBEPILIEHCTBOBAHMS, (POPMHUPOBAHUS 310POBOT0 00pa3a U CTUIIS KU3HU.

Braoemwv: 0CHOBHBIMU JBUTATENBHBIMU M TEXHUYECKMMHU HaBBIKAMU B 0a30BBIX
BHJIaxX CIIOpTa (CHenuaIn3anus) s JalbHEHIIEro cCaMOpa3BUTHS U caMOpeaIn3alny B
MOBCEIHEBHOMN U MPO(EeCCUOHANBHOMN 1eATEIbHOCTH.
dopMa NPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
IIpuxknagHas pusnyeckass KyJbTypa U CIIOPT

Hesb u3y4yeHust TUCHUIIMHBI

[lenbto (u3MuUecKOro BOCHMUTAHUS CTYJCHTOB sBIsieTca  (opMHUpOBaHUE
MOTHUBAIIIOHHO-IICHHOCTHOTO OTHOWICHUS K (U3UYECKOH KyJIbType, YCTAaHOBKH Ha
3JIOPOBBIN CTHIIb U 00pa3 KHU3HU, (PU3MUECKOE COBEPIICHCTBOBAHUE I CAMOBOCITUTAHHE
NPUBBIYKKA K PETYISPHBIM 3aHATUSM (U3NYECKUMHU YIPAKHEHUSAMU U CIIOPTOM ISt
NOJJCPKUBAHUSI HA JIOJDKHOM  ypOBHE (DU3MUECKOM TIOATOTOBICHHOCTH IS
oOecrieyeHus MOJIHOLUEHHON COLIMAIbHON U MPO(hEeCCHOHATBHOM NEATEIbHOCTH.

OcHoBHBIE pa3Jebl.

VY4eOHO-TPEHUPOBOYHBIN pa3aen

KonTponbHblil paznen (TectupoBaHHe (PU3MYECKONW MOATOTOBIEHHOCTH, B TOM
yucie no Hopmatueam BOCK I'TO)

[TonroroBka K cjaue KOHTPOJIbHBIX HOPMAaTUBOB (CaMOCTOSITENIbHAs paboTa)

Ilnanupyembie pe3yJbTaThl 00y4eHUd (MepedyeHb KOMIIeTEHINH):
VYK-7 CnocoGeH moaaepKuBath JOJDKHBIA YPOBEHb (PU3NYECKOM MOATOTOBIEHHOCTU
IUTsl 00ecnieYeH sl OJTHOIIEHHOM COLMaIbHOM U MPO(PECCUOHAIBHOM AESITEIbHOCTH

NK-7.1 lIpumMeHseT TEOpETUYECKUE 3HAHHWS W MPAKTUYECKHE YMEHHS JUIS
MO/JIeP KaHUS JOJIKHOTO YPOBHSI bu3nueckoit MOATOTOBIIEHHOCTH B
poheCCUOHATIBHON JIEATEIIbHOCTH.

3namb: TEOPETUYECKHE M METOJUKO-TIPAKTUYECKHE OCHOBBI (DU3MUECKOM
KYJbTYpBI, CIIOPTa U 3JJ0POBOT0 00pa3a KU3HU.

Ymems: ucnonp30BaTh pazHOOOpa3HbIe CPeCTBA (PU3NYECKOTO BOCIIUTAHMS IS
CaMOIIOATOTOBKH B IMOBCEAHEBHOM KM3HU U B MPO(EeCcCHOHAIBHOMN e TeNbHOCTH;

Bnaoemyw: cpenctBaMu M METOJaMHU YKPEIUIEHUS MHIMBUIYAJIBHOTO 3/10POBbS,
(U3MYECKOTO  CaMOCOBEPIICHCTBOBAHUS, LIEHHOCTSMH  (DU3MYECKOM  KYJIbTYpPHI
JUYHOCTA  JUIS  YCHEIIHOW  COIMAJbHO-KYJIBTYpHOH W MpodhecCHOHATBHON
NESATENBHOCTH.

HK-7.2 Ucnonb3yeT pazHooOpas3HbIe CPEACTBA U METOIbI (PU3UUYECKON KYJIBTYPhI
U CIIOpPTa Ha OCHOBE BhIOOpa CIOPTHUBHBIX M 3/I0POBbECOEpEraronIuX TEXHOJIOTUH IS
pa3BUTHS (PU3UYECKUX KAueCTB, JBUTATEIbHBIX HABBIKOB B MOJJEP>KaHUS 3J0POBOIO
o0Opasza >KM3HH.

3nHamb: TPaKTUYECKUE OCHOBBI (PU3MYECKOW KYJIBTYpPhl M 3J0pOBOTO 00pasa
KU3ZHU.

Ymems: wucnonp3oBaTh pa3HOOOpa3HbIe CpencTBA U METOAbl  (PU3UYECKOU
KyJIbTYpbl W cHOpTa A NpodhecCHOHANbHO-TMYHOCTHOTO pa3BUTHUS, (DU3UYECKOTO
CaMOCOBEPILIEHCTBOBAHMS, (POPMHUPOBAHUS 310POBOT0 00pa3a U CTUIIS KU3HU.

Braoems: 0CHOBHBIMH JBUTATEIHHBIMA M TEXHUYECKMMU HABBIKAMU B 0a30BBIX
BHJIaX cropTa (Creuuanu3anus) Al JadbHEeUIIero cCaMopa3BUTHS U CaMOpeaIn3aliu B
MMOBCETHEBHOM U MPO(EeCCUOHATBHOM NeATeTLHOCTH.

dDopMa NPOMEKYTOYHOH ATTECTALUM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
IIpoexTHOE ynIpaBjieHHue

Heas npenogaBaHusi AUCHUILIMHBI COCTOUT B (DOPMUPOBAHUM Y yYaIIUXCS
HABBIKOB aHaJM3a NPOEKTHBIX WHUIIMATUB, MOJEIUPOBAHUS IPOEKTOB, aHAIIM3a
YYaCTHUKOB MPOEKTOB M TOCTPOEHUS KOMMYHHUKAIMM B paMKaxX IMPaBOBOTO TOJS U
HCXOJIS U3 PECYPCHBIX OTPAHUYEHHU.

B Kypce H3y4arOTCs TEOPETUYECKHE OCHOBBI IPOEKTHOM JEATEIbHOCTH H

oTpabaThIBacTCs MPAKTHUUECKOE MPUMEHEHHE OCHOBHBIX HHCTPYMEHTOB YIIPABJICHHS
MIPOEKTAMH.

JlucrumiHa SBIsSETCS HAaIPOo(hecCHOHATBHOM, HE UIMEET OTPACIICBOM MPUBSI3KH,
YTO TO3BOJIAET CHOPMUPOBATH YHHBEPCATIBHYIO KOMIIETEHIIMIO (B COOTBETCTBUU CO
crpaterueii C®DY). ConepxaHue IUCUMIUIMHBI OCHOBAaHO Ha JCHCTBYIOIIMX
MEXKIYHAPOJHBIX M HAIMOHAJBHBIX CTaHAApTaX B 00JACTH YNPABJICHUS MPOCKTAMH,
takux kak: ISO 21500 (I'OCT-P MCO 21502), I'OCT P 54869, PMBoK 6th Edition
(2017), IPMA ICB4 (tpeboBaHuSi K KOMIIETEHTHOCTH CHEIHMAINCTa B YIpaBICHUU
MIPOEKTaMHU).

OcHoBHble  pa3genbl: [IpoekTHas  JeATENBHOCTH B OpraHM3aIMX;
[IpenBapuTenbHblil aHaNU3 MPOEKTHONM HHUIMATHBBL, CTPYKTypHas AEKOMIIO3ULIUSA
pabot; CeTeBoe U KaJleHJapHOE IJIaHUpoBaHue; Pecypchl u OrokeT npoekra; OneHka
3aTpaTr W BBITOJ; YTPABJICHHE PUCKaMU MPOEKTa; YenoBeuecKHe pecypehl B MPOEKTE;
Peanuzauus u 3aBepiieHre NpoeKTa.

Ilnanupyemblie pe3yabTaTrhl 00ydyeHus (nmepedeHb kKommnereHumii): CrocodeH
YIPaBJIATh TPOSKTOM Ha BCEX JTamax ero xu3HeHHoro nukia (YK-2):

e VK-2.1: Cnocoben oTOupaTh M pa3pabaTblBaTh NPOEKTHbIE WHUIMATUBBI C
yU4E€TOM BpPEMEHHBIX W PECYpCHBIX OTpAaHWUYCHUN, a TaKKe HWHTEPEecOoB
CTEUKXOJIIEPOB

e VK-2.2 CnocobeHn oueHuBatb 3(PQGEKTUBHOCTb NPOEKTHBIX HWHUIMATUB B
YCIOBUSIX HEOMPEEICHHOCTH

e VK-2.3: CnocobeH BbIOMpaTh peEJIEBAHTHbIE WHCTPYMEHTBI U  METO[bI
yIpaBlIeHUS pealn3anueld MpoeKTa, B TOM YHCJIEe OOECTeueHHss KOHTPOJS 3a
XO0JIOM paboT U HaJa)KUBaHUS KOMaHTHOU

dopma NPOMeKYTOYHOM ATTECTAIMM: 3a4ET



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OcHoBBbI NPOPWIAKTUKHN KOPPYIIIHA

Heab n3yyeHusi IMCHUILTHHBE: (POPMHUPOBAHUE Y CTYJICHTOB CUCTEMbI 3HAHUM O
(dbopmax MposIBICHUS M HETaTHBHBIX MOCIEACTBUSIX KOPPYIIUH, a TakKe Crocobax ee
MPEaYTIPEIKICHHUS.

OcHoBHbIe pa3aenbl: 1. Koppynmuss kak HEraTuBHOE COLMAIbHO-IIPABOBOE
saBieHuE; 2. Mex1yHapoaHbIe MPABOBBIE aKThl U 3aKOHO/IATEIILCTBO 3apyOEKHBIX CTpaH
B cdepe MNpoTUBOJASHUCTBUU Koppymnuuu;, 3. OOmas XapaKTEepUCTHKA CHCTEMBbI
MPOTUBOICHCTBUA Koppynuuu B Poccuiickoit denepanyu; 4. OCHOBHBIE HAIIPaBJICHUS
NpoPMIAKTUKA Koppymnuuu;, 5. OTBETCTBEHHOCTh 3a COBEpIICHUE KOPPYHIIMOHHBIX
IIPABOHAPYIICHUMN.

I[lnanupyembie pe3yjbTaThl 00ydeHus (nmepeyeHb koMmnereHumnii): CriocoOeH
(GhopMHpPOBATh HETEPITUMOE OTHOIIEHUE K KOpPYIIIMOHHOMY roBecHuo (YK-10).

dopMa NIPOMEKYTOYHOH aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Teopusi u npakTuKa 3)(PeKTUBHOTO Pe4eBOro 00 IEeHUS

Heap n3yyeHus IMCHUIIMHBL: (OPMUPOBAHUE Y CTYIEHTOB YMEHUIN U HABBIKOB
3¢ (HEKTUBHOTO PEUEBOTO OOIIEHMS, 3HAYUMBIX B NPO(ECCHOHATBHOU IESATENBHOCTU
JUISL peIEHUs 33/1a4 MEXKJIMYHOCTHOTO M MEKKYJIBTYPHOI'O B3aUMOJIECUCTBUS.

OcHoBHBIE pa3jeJbl:

Paznen |. Kateropust s pextruBHOTO peueBoro oOUIeHHs U €€ COCTaBISIONINE;

Paznen Il. DddexTruBHas peub B MMCbMEHHOW KOMMYHHUKAIUY;

Paznen 1. D dexTuBHas peub B yCTHON KOMMYHUKAIIWH.

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIEeTeHIM):

VYK-4. CnocoOeH NpUMEHSTh COBPEMEHHbIE KOMMYHHKATHBHbBIE TE€XHOJOTHUH, B
TOM UHCJI€ HAa  HWHOCTpAaHHOM(BIX)  s3bIKe(ax), [JIs  aKaJeMHYECKOTOo U
po(heCcCHOHATIBHOTO B3aUMO/IEHCTBUSI.

VYK-4.1. BriOupaeT Ha TOCYZapCTBEHHOM U HWHOCTPaHHOM(BIX) s3bIKe(ax)
KOMMYHHMKaTUBHO TpUEMJIEMbIE CTHJIb JIEJIOBOrO  OOIIEHUus, BepOajbHbIE U
HeBepOaJbHbIE CpelcTBa B3aUMOJICUCTBUSA C
naptHEpamu. Dopma IpoOMEXyTOYHOM aTTECTALMN: 3a4ET.

VK-4.2. Benér nenoByl MNEpENucCKy, YYUThIBasi OCOOCHHOCTH CTUJIMCTUKH
opuIMaNbHBIX U HEO(DUIMAIBHBIX IHUCEM, COILMOKYJBTYpHBIE pa3zinuusi B (opmare
KOPPECTIOHIEHIIMN Ha TOCYIAPCTBEHHOM U MHOCTPAHHOM(BIX) SI3bIKE(aX).

YK-4.3. JleMOHCTpHUpYET WHTETPATUBHBIE YMEHUS HCIOJIb30BATh AHATIOTHIECKOE
oOleHue JUisi  COTPYAHMYECTBA B  aKaJEeMHYECKOM UM mpodeccHOHaIbHON
KOMMYHUKAIIMU: BHUMATEJIbHO CIyllasg W MNBITasICh MOHATh CyTh UACH APYrUX, Jaxe
€CJIM OHM MPOTUBOpPEYAT COOCTBEHHBIM BO33PEHUSIM; YBa)Kasl BBICKA3bIBAHUS JIPYTUX
KaK B IUIAHE COJAEpXaHUs, TaK MU B IUIaHE (POPMbI; KPUTHUKYS ApPTyMEHTHUPOBAHO W
KOHCTPYKTMBHO, HE 3ajJieBas YyBCTB JAPYIHMX; aJalTUPYys peYb M S3bIK JKECTOB K
CUTYaLMsIM B3aMMOJICHCTBHSI.

dopMa NPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
JKOHOMMYECKAs] KyJbTypa U UHAHCOBasi TPAMOTHOCTH

Henp wu3yvyeHusi AUCHUILVIMHBI: (OPMUPOBAHME SKOHOMMUYECKOTO oOpasa
MBILUIEHUS. U Pa3BUTUE CIIOCOOHOCTH NPUHUMATh OOOCHOBAHHBIE 3KOHOMHYECKHE
pEILIECHNUs B PA3IMYHBIX 00JIACTAX KU3HEIEATEIBHOCTH.

OcHoBHBIC pa3Jienbl Kypca:

ba3oBbie KOHIEMIUU SKOHOMHYECKON KyIbTYpbl U (PMHAHCOBON TPaMOTHOCTH.
Mecto nHIMBHUAA B )KOHOMUYECKON CUCTEME

JKu3HEeHHBIN UK HHAUBHUIA U JINYHOE (PMHAHCOBOE TUIAHUPOBAHUE

@UHAaHCOBBIE NHCTPYMEHTBI JOCTHKEHUS LIEJIEU

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHUni):

B pesynbraTe M3ydeHUs AMCLHMIUIMHBI CTYJIEHT JIOJKEH NPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKHM, HEOOXOIMMBIE M1 €ro Npo(ecCHOHATBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CriocobeH mpUHHMAaTh OOOCHOBAHHBIE SKOHOMUYECKUE PEIICHUS B PA3IUYHBIX
obmactsax xusHenesTenpHoctu (YK-9).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIMHBI
JIMYHOCTHOE pa3BUTHE H KOMaHA000pa3oBaHue

Heap n3yyeHns IMCHUILUIHHBL: (DOPMUPOBAHNE Y CTYIEHTOB YHUBEPCAIbHBIX
kommneTeHui (YK-3, YK-6), HanpaBiieHHBIX Ha OCYIIECTBICHUE COIUAIBHOTO
B3aMMOJICHCTBHS U PEAIU3aLAI0 CBOEH POJIM B KOMaH/IE; YIIPABICHUS BPEMEHEM,
BBICTPAUBAHUS U pealn3allii TPACKTOPUU CaMOPA3BUTHUS HA OCHOBE MPUHLIUIIOB
00pa3oBaHUs B TEYCHUE BCEH KU3HU.

OcHoBHBIE pa3JeJibl Kypca:

JIM4HOCTHOE pa3BUTHE U OCHOBBI KOMMYHUKALIMH

JInpepcTBO M KOMaHIHas paboTa

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIEeTeHIM):

B pesynpraTe M3ydyeHHs NUCLHMUIUIMHBI CTYJIEHT OJDKEH MPUOOpECTH 3HaAHUA,
YMEHMSI W HaBBIKM, HEOOXOJMMBbIE i1 €ro Npo(ecCHOHANBHOU MAESITENbHOCTH, B
YaCTHOCTH:

CriocobeH opraHu3oBBIBaTb U PYKOBOJAUTH pabOTON KOMaH[bl, BbIpaOaThIBas
KOMAaH/IHYIO CTPATETHIO JUIs JOCTHKEHUs moctaBiieHHo# nenu (YK-3);

CrocobeH  ompenensiTh M peajlu30BbIBATH  MPUOPUTETHI  COOCTBEHHOMU
JESITEIBHOCTY M CIOCOOBI €€ COBEPUICHCTBOBAHHWS HA OCHOBE CaMOOLICHKH U
oOpa3oBaHus B TeucHHe Beel xku3nu (YK-6).

dopMa NPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
MarTeMaTH4YeCKU aHAIU3

Heap wn3yyeHuss AMCHMIIMHBI: TIOJIy4YeHHE Oa30BbIX 3HaHUM B oOjacTu
HENPEPBIBHOM MATEMAaTHKH; BOCIHUTAaHUE JOCTATOYHO BBICOKOM MaTEMaTUYECKON
KyJIbTYPBl, IIPUBUTHE HABBIKOB COBPEMEHHBIX BHUJOB MAaTEMaTHYECKOTO MBIIUICHHUS;
IIPUBUTUE  HABBIKOB  MCIIOJB30BaHUSA  MATEMaTHYECKMX  METOJOB M OCHOB
MAaTeMaTUYECKOTO MOJIECIIMPOBAHNS B IIPAKTUYECKOMN JAEATEIBHOCTH.

OcHoOBHBIE pa3jebl:

JuddepennnanbHoe ucurcieHne GyHKINN OAHON epeMEHHOM!.

HuTerpanbHoe ucuncienne GyHKIUU OJHOM MEPEMEHHOM.

HuddepennnanbHoe ucUUcIeHNEe PYHKIIMNA HECKOIbKUX MEPEMEHHBIX.

YucnoBble U PYHKIIMOHAIBHBIE PSIIBI.

WHTerpanel, 3aBucsAIue OT apamerpa.

WuTerpanbHoe ucuucienne QyHKIUU HECKOJIbKUX IIEPEMEHHBIX.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTCeHIM):

B pesynbrare u3ydeHHs AMCUUIUIMHBI CTYJIEHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHUSI U HaBBIKHM, HEOOXOIMMBIE M1 €ro Npo(ecCHOHAIBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

Croco0eH NpUMEHSITh COBPEMEHHBIM MaTEMaTUUECKUI armapaT Mpu MOCTPOECHUU
KOJIMYECTBEHHBIX MOJeNed (PU3NYECKHX SBIEHUM, TMPOLUECCOB M CUCTEM B
npodeccuonanbHoM aesatenpHocTH (OITK-2).

dopma NMPOMeKYTOUHOM aTTecTanum: sk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
JIuneiiHas ajaredpa. AHAJIMTHYECKAS] TeOMeTPHUS

Ienr  uM3yYeHUus: JAUCHUILIMHBI:  BOCIMTAaHUE  JOCTaTOYHO  BBICOKOM
MaTEMaTUYECKON  KYJbTYpBHI, [IO3BOJISIOLIEN CaMOCTOATEIIBHO  PACIIUPSATH
MaTEMaTUYECKUE 3HAHWS M IPOBOJWUTH MATEMaTHUYECKUM aHaiu3 IPHUKIAJHBIX
MHKEHEPHBIX 3a]1a4; Pa3BUTHE JIOTUYECKOTO U AJITOPUTMUYECKOTO MBILIIEHUS, YMEHUS
OTEepUpPOBaTh C aOCTPaKTHBIMU OOBEKTaMU U OBITh KOPPEKTHBIMU B YNOTPEOICHUU
MaTeMaTUYECKUX TOHSATUH, CHMBOJIOB JUISl BBIPAXEHHS KOJWYECTBEHHBIX W
KauyeCTBEHHBIX OTHOIICHMIA; (OPMUPOBAHUE TMPEACTABICHUI O MaTeMaTHKE Kak 00
0co00M crmocobe MO3HAaHUSI MHUpPA, O POJIU M MECTe MAaTEMAaTHKH B COBPEMEHHOMU
IMBWJIM3ALMM U MHPOBOM KyJIbType; MPUOOPETEHUE pPAlMOHAIBHBIX KAYECTB MBICIH,
YyTbsl OOBEKTUBHOCTH, WHTEJUIEKTYaJIbHOM YECTHOCTH; pa3BUTUE BHUMAaHUA,
CIOCOOHOCTH COCPEIOTOUYMTHCS, HACTOWYMBOCTH, 3aKpPEIUICHUE HABBIKOB padOTHI, T.€.
pa3BUTHE UHTEIUIEKTa U (HOPMHUPOBAHHE XapaKTepa.

OcHoOBHBIE pa3ebl:

MHo>kecTBa 4ucesl, MHOKECTBO KOMIUIEKCHBIX 4YHCE], KOMOWHATOpUKA, OMHOM
HeroToHa, MOJIMHOMBI B KOMIUIEKCHOW U IEWCTBUTEIBHON 001acTH

Martpuupb! ¥ onpeneauTenu

Apudmernueckoe MPOCTPAHCTBO BEKTOPOB RN, nHHEWHass 3aBUCUMOCTb H
HE3aBHCUMOCTb BEKTOPOB

CucTeMBI JINHENHBIX YPABHEHUN

CoOcTBEHHBIE UnCIa U COOCTBEHHBIE BEKTOPBI MAaTPHIIbI

JIuHeliHbIE MPOCTPAHCTBA; €BKJIMIOBBI ITPOCTPAHCTBA; JIMHEWHBIE OIEPATOPBHI;
JUHENHbIe, OMIMHEIHBIE U KBaAPATHYHBIE (POPMBI

AHaJIMUTUYECKAsT T€OMETPUsS, KPUBBIE BTOPOTO MOPSAKA, MOBEPXHOCTH BTOPOIO
IopsiAKa

DNeMEeHThI TEOPUU TPYIIT

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIETEeHIM):

B pesynbrare u3ydeHHs] AUCUMIUIMHBI CTYJIEHT JAOJDKEH MPUOOpECTH 3HAHMS,
YMEHMsSI W HaBbIKM, HEOOXOAMMBIE JUIs €ro Mpo(eccHOHATbHON JEesTeNbHOCTH, B
YaCTHOCTHU:

Cnoco0eH NpUMEHSITh COBPEMEHHBIM MaTEMaTUUECKUI armapaT Mpu MOCTPOEHUU
KOJIMYECTBEHHBIX MojJeNed (PU3NYECKUX SBJIEHUM, TMPOLECCOB M CUCTEM B
npodeccruonansHoi aestenpHocT (OITK-2).

dopMa NPpOMeKYTOYHOM aTTecTanum: k3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
JAuddepeHumnanbHble ypaBHeHUS (PUIHKHU

Heapb n3y4yeHusi IMCUMILIMHBI: O3HAKOMJIEHUE C METOJAMH PELICHUS
muddepeHnanbHbIX YpaBHEHUH, pEIICHUSIMU 3a/1a4 BApUAIMOHHOTO UCUUCIICHUS.
JlaHHBII Kypc JaeT HEOOXOIUMBIN MaTeMaTUUYECKUI anmnapar JjIsl peieHus
bu3znyeckux 3aaay.

OcHoBHBIE pa3jebl:

OObIkHOBeHHBIE AU(depeHIInaIbHbIe ypaBHEHHUS MIEPBOTO MOPSAKa

OObIkHOBeHHBIE AU(depeHIInanbHble yPaBHEHUS BBICIINX MOPSIKOB

JIuneiinbie 0OBIKHOBEHHBIE UG hepeHINaTbHBIE YPAaBHEHUS

Cucremsl muHEHHBIX OY

Kpaesas 3agaua gy nuneiinoro OJIY Broporo nopsiaka

Teopus ycTOMYMBOCTH

ACHMIOTOTUYECKHE METOMBI

YpaBHEHHUs B YaCTHBIX TPOU3BOAHBIX IIEPBOTO MOPAIKA

Bapunannonsoe ucunciaesnue

WHTerpanbHbple ypaBHEHUS

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbTaTe n3ydeHus IUCUUILIMHBI CTYAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NEATETbHOCTH, B
YaCTHOCTH:

Crnoco0eH NpUMEHATh COBPEMEHHBIN MaTeMaTUUYECKUI annapar npu NOCTPOEHUHU
KOJIMYECTBEHHBIX MOJieNiel (PU3NUYECKUX SIBJICHUH, MPOLECCOB U CUCTEM B
npodeccronanbHoi nestenpHocT (OITK-2).

dopma NpoOMeKYTOYHOM aTTeCTAlMM: 3a4YET, SK3aMEH, KOHTPOJIbHAs padoTa.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIIMHBI
Teopust pyHKUIMI KOMILJIEKCHOT0 NIEPEMEHHOT0

Heap u3yvyeHus: AUCHUILUIMHBI: (OPMUPOBAHUE Y CTYJEHTOB MPEACTABICHUS O
KOMIUIEKCHOM YHCJIE, TEOPUN (PYHKUIHUN KOMIUIEKCHOM NEPEMEHHOM, TEOPUH BBIYETOB,
pa3jIOXKEHUM aHAJUTHUUECKUX QYHKUMM B psabl Teilnopa u JlopaHa, KOHTypHOM
WHTETPUPOBAHUU, CYMMHPOBAaHUU pAJIOB, MPEACTABICHUS 00 aCHUMITOTUYECKUX
Pa3NOKEHHUSIX U METOJAX MX MOJYy4YEHHUsA. DTH 3HAHHS JATyT BO3MOXHOCTbH OyIdyLIEMY
CHEIHUAUCTY Ha TMPAKTUKE MPUMEHSATH METOAbl TEOpUH (QYHKIUN KOMIUICKCHOU
MEPEMEHHOM, MOHUMATh U AHAJIM3UPOBATh MATEMATHYECKUE METOJbl, OCHOBaHHbIE Ha
TEOPHH AHATUTUYECKUX (PYHKLIUH.

OcHoOBHBIE pa3jeJbl:

KomMmrmekcHble uncia, aneMeHTapHble (QyHKIUH, UHTErpal u TeopeMa Komm.

Paner Tennopa u Jlopana.

OcHOBHasl TeOpeMa TEOPHH BBIYETOB.

[IpuMeHeHne Teoprur BEIYETOB.

ACHMITOTUYECKHE PA3ITI0KECHHUS.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHHs] AUCUMIUIMHBI CTYJICHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHUS M HaBBIKM, HEOOXOAMMBIE i1 €ro MNpo(ecCHOHAIbHON IeATEIbHOCTH, B
YaCTHOCTH:

CrocoOeH NpUMEHSITh COBPEMEHHBIM MaTEMAaTUYECKUN anmapar Mpu MOCTPOESHUN
KOJIMYECTBEHHBIX MojJeNed (PU3NYECKUX SBIEHUM, TMPOLECCOB M CUCTEM B
npodeccruonanbHoi nestenpHocT (OITK-2).

dopma NpoMeKYTOYHOM aTTeCTAlMM: 3a4ET, KOHTPOJIbHAS padoTa.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
TeH30pHbII aHAIU3

Heab wu3ydyeHusi AUCHUIIMHBI: (OPMHUPOBAHUE TMPEACTABICHUA W HABBIKOB
paboThl ¢ MaTEMAaTUYECKUMH OOBEKTAMU TEH30PHOT'O XapaKTepa, KOTOPhIE COCTABIISIIOT
OCHOBY WHBApUAHTHOTO MAaTEMATHUYECKOI'O ammnapara, MHPOKO HCHOJIb3yeMOro B
TEOpEeTHUECKOW (U3UKE (TEOPETHUECKOW MEXaHWKE, JJIEKTPOAMHAMHUKE, KBAaHTOBOU
MexaHuke). K Bompocam, COCTaBISIIOIIMM OCHOBHOE COJIEpPKAHHE Kypca, OTHOCSTCS:
CKAJISIPHBbIE W BEKTOpPHBIC MOJsi, Teopembl ['puna, Octporpaackoro - I'aycca. Crokca,
IpaJueHT, JUBEPIeHIIMs, pOTOp, oneparop Jlammaca, OCHOBHbIE ONEpaliii BEKTOPHOIO
aHalu3a B KPUBOJIMHEMHBIX KOOpPAMHATAX, MOTEHIMAIbHBIE U COJEHOUJAJBHBIE MOJS,
MOJIMIMHEWHbIE (PYHKIIMM BEKTOPHOTO apryMEHTa, MpeoOdpa3oBaHne KOOPAUHAT TEH30Pa
MIpU U3MEHEHUH 0a3uca JUHEWHOro MPOCTPAHCTRA.

OcHoOBHBIE pa3febl:

CkansipHbl€ U BEKTOPHBIE OIS

AddunHbIE TEH30pBI

Ten3zopHbIe 1O

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbTaTte u3ydeHusi IMCUUILTMHBI CTYJEHT JT0DKEH MPUOOpPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM EATETbHOCTH, B
YaCTHOCTH:

CrocoOeH NPUMEHATh COBPEMEHHBII MaTEMaTUUECKUI annapaT py MOCTPOECHUU
KOJIMYECTBEHHBIX MOJieNiel (PU3NUECKUX SIBJICHUH, MPOLECCOB U CUCTEM B
npodeccruonanbHoi nestenpHocT (OITK-2).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Teopus BepoOATHOCTE U MATEMATUYECKAS CTATUCTUKA

Heab n3yyeHusi IMCUUILIMHBI: GOPMHUPOBAHUE Y CTYJIEHTOB MPEACTABICHUS O
BEPOSITHOCTA COOBITHS, OCHOBHBIX THUIAX pacmlpeneiacHuil, GyHKIUU paclpeeieHus,
CIIy4aillHBIX Mpolieccax, PHTPONUU W MHMOpMAIUMU. DTU 3HAHUS AaAyT BO3MOMXHOCTb
Oyaymiemy OakajaBpy Ha NpPaKTHKE MPUMEHSATH METOJbl TEOPUHM BEPOSITHOCTEH H
MaTE€MaTUYECKOM CTaTUCTHKH, MOHUMATh U aHAJIM3UPOBATH MAaTEMATHYECKHE METOBI,
OCHOBAaHHbIEC HA TEOPUHU BEPOSITHOCTEM U MATEMATHYECKOU CTaTUCTHUKE.

OcHoOBHBIE pa3jebl:

BepostHOoCTH COOBITUI

JluckpeTHble ciydailHble BETUYHHBI

HenpepsiBHBIE ClTy4aliHbIE BETUYUHBI

[IpenenbHbIE TEOPEMBI TEOPUHU BEPOATHOCTEN

Cry4aiiHblil mpouecc

OHTponus 1 UHPOpMaLHs

MaremaTnyeckas cTaTUCTUKA

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTH 3HAHUS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JIJIsl €r0 Mpo(heCCHOHATBLHOM IEATEbHOCTH, B
YaCTHOCTH:

Croco0eH NpUMEHATh COBPEMEHHBIN MaTeMaTUUYECKUI annapar npu NOCTPOEHUU
KOJIMYECTBEHHBIX MOJieNiel (PU3NUECKUX SIBJICHUH, MPOLECCOB U CUCTEM B
npodeccruonanbHoi nestenpHocT (OITK-2).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
NudopManiuoHHbIE TEXHOJIOTUM B (PU3HKeE

Heap wu3yyeHus: AUCHUILVIMHBI: [PUOOPETEHUE NPAKTHUUECKUX HAaBBIKOB
UCIIOJb30BAaHUSI COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJIOTMH JUIsl  peIIeHUs
¢u3nueckux 3aaad.

OcHoBHBIE pa3jebl:

ba3oBbie noHATHs HHPOPMATUKU

OcHoBHBIE TpUHLKIIBI paboTHI INnternet

OcHoBHBIE TIpUEMBI paboTHI ¢ perakropom Word

DnekTponHas Tabauma Excel

CYBJ Access

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYJAEHT JOJKEH MPUOOPECTH 3HAHUA,
YMEHHUSI U HaBbIKU, HEOOXOAUMBIE JIJIsl €T0 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

Crioco06eH moHuMaTh MPUHIUIIBI PA0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHI U NCIIOJIb30BATh UX Ul PEIICHUs 3aau MpodheccnoHalIbHOM e TeNbHOCTH
(OIIK-3).

dopma NpoOMeKYTOYHOM aTTeCTAlMM: 3a4ET, KypcoBas padora.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OCHOBBI 00bEKTHO-OPHUEHTHPOBAHHOTO NMPOTrPAMMMPOBAHMS

IHenp  uM3ydyeHusi  JMCUMINVIMHBI:  M3YYEHHE  OCHOBHBIX  IPHHIHIIOB
QITOPUTMHU3ALMU U IPOTPaMMHUPOBaHUs, 00yUEHHE OCHOBAM SI3bIKOB BBHICOKOI'O YPOBHSI
(Delphi/Visual C++/Visual Basic); ocBoeHue O0OIIUX MPHHIMIIOB MOCTPOCHUS
AITOPUTMOB M MOJIyYEHHE TPAKTUYECKUX HABBIKOB HAITMCAHUS MIPOrpamMM sl PEILICHHUS
MPUKJIAAHBIX 33724

OcHoOBHBIE pa3jebl:

OCHOBBI SI3bIKa TPOrPAMMUPOBAHUS

ba3oBbie anropuTMbl TECTUPOBAHUE U OTIAAKA TPOrPAMM

[IpouenypHas CTpyKTypa U peanu3auuyd MOIYIbHOCTH

OCHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUS

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTeHIM):

B pe3ynbpraTe u3yueHus: AUCUUIUIMHBI CTYIAEHT JOJKEH NPUOOPECTH 3HAHUA,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

Crioco06eH moHuMaTh NPUHIUIBI PA0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHI U MCIOJIb30BATh UX Ul PEIICHUs 3aau MpodhecCnoHaIbHOMN e TeNbHOCTH
(OIIK-3);

CrnocobeH pa3pabaThiBaTh AITOPUTMBI U1 KOMIIBIOTEPHBIE POTPAMMBI,
NpUTOIHBIE TSl TpakTHdeckoro npuMeHerus (OITK-6).

dopma NpoMeKYTOYHOM aTTeCTAlMM: 3a4ET, KypcoBas padora.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
BoruuciaureabHas pusnuka

Heap n3yyeHns IMCHUIUIMHBI: TPUOOPETEHNE TPAKTUYECKUX HABBIKOB
UCIOJIb30BaHUSI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUM JIs1 PEIIEHUS HAYYHbIX
Y TIPUKJIAIHBIX 331a4.

OcHoBHBIE pa3jebl:

OcHOBHBIC IPUHIHITEI paboTHI C makerom MatLab.

['paduka B makere MatLab. OcaoBer mporpammupoBanust 8 MATLAB.

[Tonp30BaTenbCKUI BBOA U BBIBOJ pe3yibTara Ha 3kpan GUID.

Yucnennoe auddepeHnpoBanmue, HHTETPUPOBAHHUE.

AnreOpanyeckue ypaBHEHUS.

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTH 3HAHUS,
YMEHHUSI U HAaBbIKH, HEOOXOAUMBIE JIJIsl €r0 MPOPECCUOHANBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

CrniocobeH pa3zpabaTbIBaTh AITOPUTMBI M KOMITBIOTEPHBIE IPOTPAMMBI,
NpUTOHBIC sl TpakTudeckoro npumenenus (OITK-6).

dopMa NpPOMe:KYTOUHOM aTTeCTALMU: 3a4eT, KypcoBas padoTa.



AHHOTanMs K padoyeil mporpaMMe JUCUMILIMHBI
IIporpammupoBanue B LabView

Heab u3yyeHusi TUCHUNIMHBI: TPUOOPETEHUE CTYJCHTAMU HaBBIKOB paOOTHI B
cpene LabView nns cozmanusi, penakTHpoBaHHs U OTJIAJKA MPUIOKCHUN, TOHUMAHUE
Ha3HAYEHUN JIMIIEBOM MaHeNu U OJIOK-IuarpaMMbl. YMEHHE CO3/1aBaTh BUPTYaJIbHbIC
npuOopbl, B TOM 4YHCJIE€ B KauecTBE MOANPOTpaMM, a TakkKe MPUIIOKEHUS,
ucnonp3yroniue GPIBunaTepdeiic.

OcHoOBHBIE pa3jebl:

Beenenue B LabView, ocHOBBI pabOTHI.

Crpykryps! (For, While, Case, np.). CABUTOBBII peructp.

MaccuBbl. @yHKIIMM pabOThI ¢ MaccuBaMH. [Ipumepsi.

Knacrepsl, ['padpuueckoe npeacraBieHne JaHHBIX.

PaGota ¢ daitnamu. @yHkuuu 00padOTKU TaHHBIX.

C6op u oToOpakeHue NaHHbIX. BhINOIHEHNE onepalnii aHaJI0rOBOTO BBOJIA-

BBIBOJIA.

Hacrpoiika BupTyansHoro npubopa (BII). Buemnwuii Bua, ropsune KiaBuIy,

oOMeH maHHBIMU Mexy BII.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbTaTe n3ydeHus IUCUUILIMHBI CTYAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NEATETbHOCTH, B
YaCTHOCTH:

Cnoco0eH pa3padaTbiBaTh AITOPUTMbI U KOMIIBIOTEPHBIE MPOTPAMMBI,
NpUTOIHBIE TSl TpakTrdeckoro npuMeHenus (OITK-6).

dopma NpoMe:KYTOYHOM aTTeCTAlMM: 3a4ET, KypcoBas padora.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIMHBI
YuceHHbIe METObI H MATEMATHYECKOE MOIEJIMPOBAHUE

Heab u3yvyeHuss IMCUMILUIMHBI: OOYYUTH CTYIACHTOB OCHOBHBIM YHCJICHHBIM
METO/IaM PEIICHUS KJIACCUYECKUX 3a7]a4 MATEMATUKU U MaTEMaTUYECKON (PU3UKY;

chopMHpOBaTh YMEHHSI U HAaBBIKKM BbIOOpA 3((PEKTUBHBIX aJITOPUTMOB pacyera,
aHaJIM3a U UHTEPIIPETALUU PE3YJIbTATOB BHIYUCIICHHI;

MOJITOTOBUTH CTYJIEHTOB K JallbHEHIIeMy caM0o00pa3oBaHUIO U MPUMEHEHUIO
MOJIyYEHHBIX 3HAHUI B HAYYHO-HCCIIEOBATENBCKON AEATEIBHOCTH MPU PELIEHUH 3a/1a4
€CTECTBO3HAHUS, C HCIIOJIb30BAHUEM MATEMAaTUYECKUX METOJOB M KOMIIBIOTEPHBIX
TEXHOJIOTUH.

OcHoOBHBIE pa3jeJbl:

Brenenue. UncieHHbIe METOAbI TUHEUHOW U HETMHEWHOU areOphl.

UuciieHHOE UHTErPUPOBAaHUE.

Anmnpokcumanus GyHKIUH.

OO6bikHOBEHHBIE TU(DPEepeHIINATbHBIE YPAaBHEHUS.

VYpaBHEHHUS B YaCTHBIX TPOU3BOIHBIX.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTH 3HAHUS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM EATETbHOCTH, B
YaCTHOCTH:

CrocoOeH NPUMEHATh COBPEMEHHBII MaTEMaTUUECKUI annapaT IpH MOCTPOECHUN
KOJIMYECTBEHHBIX MOJieNiel (PU3NUECKUX SIBJICHUH, MPOLECCOB U CUCTEM B
npodeccruonansHoi aestenbHocTr (OITK-2);

CrnocobeH pa3padaTbiBaTh AITOPUTMbI U KOMIIBIOTEPHBIE POTPAMMBI,
NpUTOJIHBIE JUTsl TpakTrdeckoro npuMeHenus (OITK-6).

@dopMa NpoOMe:KYTOUHOI aTTecTALMU: YK3aMEH, KypcoBas padora.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
MexaHuka

Heab u3ydyeHuss OMCUMILVIMHBI: W3y4YeHUE (PUBNYECKHUX SBJICHUNW U 3aKOHOB
bu3uKM, TpaHUl] WX [PUMEHUMOCTH, MPUMEHEHHWE 3aKOHOB B BaXKHEUIIHUX
NPAKTUYECKUX TPHUIIOKEHHUAX; 3HAKOMCTBO C OCHOBHBIMHM (DU3NYECKUMU BEIMYMHAMH,
3HAHUE WX ONPEIEICHHI, CMBICIA, CIIOCOO0B M €AMHMI] UX U3MEPEHHUS; 3HAKOMCTBO C
byHIaMeHTaNIbHBIMU (PU3NYECKUMH OTMBITAMU U HX POJIBIO B Pa3BUTHH HAYKH.

OcHoOBHBIE pa3jebl:

Beenenne. Kunemarnka KiacCu4ecKOr MEXAHUKH.

3akoHbl HpIOTOHA M UX CIEICTBHSL.

Pa6ora u sueprus.

Hcrnonb30BaHnEe 3aKOHOB COXPAHEHHSI HMITYJIbCA U SHEPTUU ISl pELICHUS
IIPUKJIAAHBIX 3a7a4.

JluHaMuKa TBEpJIOTO Tea.

Tarorenue.

Konebanus.

JIBMKEHNE OTHOCUTEIbHO HEMHEPLUHUAIBHBIX CUCTEM OTCUETA.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTCeHIM):

B pesynpraTe M3ydyeHHs NUCHMIUIMHBI CTYJIEHT JOJDKEH MPUOOpECTH 3HAHUA,
YMEHUS M HaBBIKM, HEOOXOAMMBIE i1 €ro MNpo(ecCHOHAIbHON IeATEIbHOCTH, B
YaCTHOCTHU:

CrnocoOeH MpPUMEHATh COBPEMEHHBIE TEOPETHUYECKHE MOJEHN (PU3NYECKHUX
ABJICHHM, TMPOLIECCOB M CHUCTEM, a TaKXKe PE3yNbTaTbl AKCIEPUMEHTAIbHBIX
UCCIICIOBaHMH B (DYHIIaMEHTAIBHBIX U MPUKIAIHBIX pa3padorkax (OITK-1).

dopMa IPpOMeKYTOYHOM aTTecTalum: k3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
MouekyasipHas pusuka

Heap u3ydyeHMs AUCHMINVIMHBI: HU3yyeHUE (PU3MUECKUX SIBJICHUH U 3aKOHOB
¢u3MKM, TpaHUL] MX [PUMEHUMOCTH, NPUMEHEHUE 3aKOHOB B BaKHEHUIINX
NPAKTUYECKUX MPHIOKEHUAX; 3HAKOMCTBO C OCHOBHBIMM (DPM3MUYECKUMHU BEJIMYMHAMH,
3HAHUE WX ONPEIEICHHI, CMBICIA, CIOCOOOB M €AMHMI] UX U3MEPEHMS; 3HAKOMCTBO C
byHIaMeHTaNIbHBIMU (PU3NYECKUMH OTMBITAMU U HX POJIBIO B Pa3BUTHH HAYKH.

OcHoOBHBIE pa3jebl:

3aKOHBI TEPMOJIMHAMUKHI

[IpumeHeHus: TepMOJIMHAMUKHI

OCHOBBI MOJIEKYIIPHON (DU3HKHU

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynbrare u3ydeHHs] AMCUMIUIMHBI CTYJEHT JAOJDKEH MPUOOPECTH 3HAHMUA,
YMEHHUSI U HaBBIKM, HEOOXOIMMBIE Al €ro Npo(ecCHOHAIBHOW JAESITEIbHOCTH, B
YaCTHOCTH:

CriocobeH MNPUMEHSTb COBPEMEHHBIE TEOPETUUYECKHE MOJAETH (PU3NUECKUX
SBJICHUM, IIPOLIECCOB M CHUCTEM, a TaKXK€ PE3yJNbTaTbl HKCIIEPUMEHTAJIBHBIX
UCCIIeIOBaHUH B DyHIaMEHTAIBHBIX U MPUKIaIHBIX pa3paborkax (OITK-1).

dopMa IpOMeKYTOYHOM aTTecTalum: dk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
DJIEKTPUYECTBO U MATHETU3M

Heap wn3yvyeHusi AMCHUILIMHBI: O3HAKOMJICHHE CTYAEHTOB C COBPEMEHHOU
¢u3nUecKko KapTUHOM MHUpa, TPUOOPETEHHE HABBIKOB JKCIEPUMEHTAIBHOTO
UCCIIeI0BaHUs (PU3NYECKUX SIBJICHUN U MPOIECCOB, U3YUCHHE TEOPETHUECKUX METOOB
aHanu3a (U3UYECKUX SIBICHUH, OOy4YeHHE TPaMOTHOMY MPUMEHEHHMIO TOJIOKECHHUN
dbyHIaMeHTaNbHON (U3MKH K HaydHOMY aHaju3y CUTYyallMid, C KOTOPBIMU OakaiaBpy
NPUIIETCS CTAJKUBAThCS MPU CO3JAAHUM HOBBIX TEXHOJIOTUH, a TaKXe BBIPAOOTKE y
CTYZIEHTOB OCHOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUSA U O3HAKOMIIEHHE C UCTOPUEH
pa3BUTHs (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

OcHoOBHBIE pa3jeJbl:

DIIEKTPOCTATHKA

DIEKTPOCTATHYECKOE I0JIE B BEIIECTBE

ITOCTOSIHHBIN 2IIEKTPUYECKUNA TOK

MaruuTtHoe nosue

MarsuTtHoe 11071€ B BEILIECTBE

YpasHenuss Makcseiia

[IpyHIMI OTHOCUTENIBHOCTH B 3JIEKTPOIUHAMUKE

KBa3zucrannoHapHO€E 3JIEKTPOMarHuTHOE T10JIE

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynpraTe M3ydeHHs NUCLHMIUIMHBI CTYIEHT JOJDKEH MPUOOpECTH 3HAHUS,
YMEHUST M HaBBIKM, HEOOXOAMMBIE MJi1 €ro Mnpo(ecCHOHAIbHON IeATEeIbHOCTH, B
YaCTHOCTHU:

CrnocoOeH MpPUMEHATh COBPEMEHHBIE TEOPETHUECKUE MOJEHN (PU3NUYECKHUX
ABJICHUM, IPOLECCOB W CHUCTEM, a TaKXe PE3yIbTaThl JSKCIEPUMEHTAIBHBIX
UCCIIeI0BaHM# B QyHIaMEHTAIbHBIX U MPUKIaIHBIX pa3paborkax (OITK-1).

dopma NPOMeEKYTOYHOM aTTecTalum: Sk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Onruka

Heap m3ydeHusi AUCHMILVIMHBI: (opMHpOBaHHE 0a30BbIX 3HAHUN B 00JacTu
(U3HUKHN ONTHYECKUX SIBJICHUM.

OcHoBHBIE pa3eJibl:

CBoiicTBa M pacIpOCTPaHEHUE IEKTPOMArHUTHBIX BOJIH

['eomeTprueckast onTuka

WuTepdepentus u qudpaxus

B3anmonenicTBue cBeTa ¢ BEIECTBOM

Henuuelinble onTuyecKue sBICHUS

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHUni):

B pe3ynbTaTte u3ydeHus IUCUUILTMHBI CTYAEHT JH0JKEH MPUOOPECTH 3HAHMUS,
YMEHHUSI U HAaBbIKH, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTHU:

CriocoOeH NpUMEHSTh COBPEMEHHBIE TEOPETUUECKUE MOJIETHN (PU3NUECKUX
SBJICHUH, IIPOLIECCOB U CUCTEM, a TAKKE PE3YJIbTAThl IKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUH B (yHIaMEHTAIBHBIX U PUKIAIHBIX pa3padoTkax (OITK-1).

dopma NPOMEKYTOYHOM aTTecTaluM: dk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMMe JUCUMILIMHBI
ATtoMHas pusuka

Heapr wu3yYeHUusi NUCHUIVIMHBI: OCBOCHUE OCHOBHBIX TOHSATUH U 3aKOHOB
aTOMHOU (Qu3UKH; (popMuUpOBaHHE MPEICTABICHUS O B3aUMOCBS3M aTOMHON (DU3UKHU C
JIPYTUMU paslielaMd COBPEMEHHON (DU3MKHU; MPUOOPETEHHE HABBIKOB TEOPETUYECKOTO
aHanu3a SBICHUW (U3UKK aTOMOB U AaTOMHOTO sjApa Ha OCHOBE KBAaHTOBO-
MEXaHHYECKUX IIPEACTABIICHNN; npruoOpeTCHHE HAaBBIKOB u YMEHHUI
AKCIIEPUMEHTAJIbHOW pPaboThl B 00JacTM aTOMHOW W siACpHOM (PU3MKKM W aHalIu3a
PE3yJbTAaTOB HA OCHOBE CYIIECTBYIOLINX TEOPETUUECKAX MOZEIEH.

OcHoOBHBIE pa3jebl:

OCHOBBI KBaHTOBBIX MIPEACTABICHNU aTOMHOU (PUUKHU

BousHoBEIE cBOMCTBa yacTuil. OCHOBBI KBAHTOBOW MEXaHUKHU

OIHORIEKTPOHHBII aTOM

MHOro31eKTpOHHBIE aTOMBI. MOJIEKYJIBI

MakpOoCKONTMYECKHE KBAHTOBBIE SIBJICHUS

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbTaTte u3ydeHus TUCUUILTMHBI CTYJEHT JT0KEH MPUOOPECTH 3HAHMUS,
YMEHUS U HaBbIKW, HEOOX0AUMBIE I €0 NMPOodeCcCUOHANIBHON AeSTEILHOCTH, B
YaCTHOCTHU:

Croco0eH NPUMEHATh COBPEMEHHBIE TEOPETUUECKUE MOJIETU (PU3HUECKUX
SABJICHUH, ITPOLIECCOB U CUCTEM, a TAKKE PE3YIIBTATHI IKCIIEPUMEHTAIIBHBIX
UCCIICIOBaHNH B (PyHIaMCHTAIBHBIX M MPUKJIAAHBIX pa3padoTkax (OITK-1).

dopma NPOMeKYTOUYHOM aTTecTalum: Sk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
SAnepuas ¢pusuka

Heapb n3y4yeHnst JMCHUMILIMHBI: OCBOEHNE OCHOBHBIX TIOHATUI U 3aKOHOB
AJIepHOM (PU3KKH, TPAHUI] X IPUMEHUMOCTH; TIpeicTaBlieHne QyHAaMEHTaIbHBIX
(U3MYECKUX OMBITOB B 00JIACTH SJIEPHOUN (PU3UKH U UX POJb B pa3BUTUU HAYKU;
(dbopMHUpoBaHUE MPEACTABICHUS O B3aUMOCBSI3H SIIEPHON (DUBHUKU C IPYTUMHU pa3jieiaMu
COBPEMEHHOU (PU3UKH.

OcHoBHBIE pa3jebl:

Macuita0bl siBIeHUH 51 Cy0aTOMHOMN (U3HKe

B3aumonencTBre iAEpHOTO U3ITYUYEHHUSI C BEIIECTBOM

B3aumopeiicTBue raMmma-u3iayyeHus ¢ BemecTBOM. OCHOBBI JO3UMETPUU

OO6mu1ue cBolicTBa aTOMHBIX sJIep

OO61u1ue cBolicTBa aTOMHBIX sJIep

Mopenu aTOMHBIX 11ep

JlenToH

PannoaktuBHOCTE. Anbha-pacnan

bera-npeBpamenus. ['amma nznyuenue

S nepHbie peakuun

Jlenenue sinep. SInepHsie peakTopbl

CuHTe3 NEerKux saep

DJIEMEHTAapHBIE YaCTHULIbI

JleTekTupoBaHNEe U3ITyYEHAN

Yckopurenu

Jo3umeTpus

ILnanupyemsie pe3yjbTaThl 00y4eHus (epeyeHb KOMIIeTCHIMM):

B pe3ynbTaTte u3ydeHus IUCUUILTMHBI CTYAEHT I0JKEH MPUOOPECTH 3HAHMUS,
YMEHUS U HABBIKU, HEOOXOAUMBIE TS €T0 MpodhecCUOHATBLHOM eATeTbHOCTH, B
YaCTHOCTH:

CriocoOeH NMpUMEHATh COBPEMEHHBIE TEOPETHUECKUE MOJIETTH (PU3HUECKUX
SIBJICHUH, TTPOLIECCOB U CUCTEM, a TAKKE PE3YIbTAThI IKCIIEPUMEHTATbHBIX
UCCIIeI0BaHMH B QyHIaMEHTAIbHBIX U PUKIaIHBIX pa3padorkax (OITK-1).

dopma NPOMEKYTOYHOM aTTecTalum: Sk3ameH, PI'P.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Xumus

Heap m3yyeHuss AMCUMILIMHBI: CPOPMUPOBATH Y CTYJEHTOB 3HAHHE OCHOBHBIX
MOJIO’KEHUI XUMUU /1711 TPAMOTHOTO peleHHs] (PU3NUECKUX 3ajad.

OcHoBHBIE pa3eJibl:

OCHOBHBIE NMOHATHS U 3aKOHBI XUMUHU.

[Ipoueccel B pacTBOpax.

CrpoeHue aToMa U XMMUYECKas CBSI3b.

TepMoanHaMuka, paBHOBECUE, KNHETHKA.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE POLECCHI.

KoMmruiekcHbIe COeMHEHNS.

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynbrare u3ydeHHs] AUCUUIUIMHBI CTYJICHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKM, HEOOXOIMMBIE Al €ro Npo(ecCHOHAIBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CriocoOeH NMpUMEHATh OCHOBHBIE KOHIIENIIMA COBPEMEHHOIO €CTECTBO3HAHUS B
MEKIUCIUILTHHAPHBIX uccienoBanusx (OI1K-4).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OO0mmii pusnmyeckuii NPAKTHKYM

Heab U3y4eHust AUCHUILINHBI: (dbopMupoBaHue y CTYJCHTOB
HKCIIEPUMEHTAJIbHBIX YMEHUM M HaBBIKOB, BOCIIUTAHUE HCCIIEIOBATEIbCKON KYJIbTYpPBI
(rpaMOTHOE BBINOJIHEHHE SKCIEPUMEHTa U OOpabOTKH €ro pe3ysibTaTroB, 0POpMIIECHHE
OTYeTa, NPUMEHEHUE TEOPUU MOTPEIIHOCTENH K OLEHKE TOYHOCTH U JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB).

OcHoOBHBIE pa3jebl:

Mexannka

MonekynspHas ¢puznuka

DIEKTPUYECTBO U MAarHETU3M

Onruka

AtomHas pusuka

Anepuas pusuka

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHHs AMCUUIUIMHBI CTYJIEHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHUSI U HaBBIKM, HEOOXOIMMBbIE A1 €ro Npo(ecCHOHANBHOM JAESITENbHOCTH, B
YaCTHOCTH:

CrnocoOeH MpPUMEHATh COBPEMEHHBIE TEOPETHUYECKUE MOJEHN (PU3HYECKHUX
ABJICHHM, TMPOLIECCOB M CHUCTEM, a TaKXKE PE3yNbTaTbl HKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHNH B (DYHIIaMEHTAIBHBIX U MPUKIAIHBIX pazpadorkax (OITK-1).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Teopernyeckass MeXaHUKAa

Heap u3ydeHHus: JMCUMILIMHBL: (OpMUPOBaHNUE 0A30BbIX 3HAHMW WU MOHATUH O
TEOPETUYECKUX OCHOBAX, 3aKOHAX U MOJEIIAX TEOPETUUECKON MEXaHUKU, HEOOXOIUMBIX
B IIOCJIEAYIOUINX KypCaX TEOPETUUECKON PU3UKH.

OcHoBHBIE pa3jebl:

dopmainmsm Jlarpanxka

Kanonnueckwnii popmaanzm

PasButHe uaen KiracCu4ecKOm MEXaHUKHU

CrneunanbHas TEOpHsI OTHOCUTEIBHOCTH

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHUni):

B pesynbraTe M3ydeHUs AMCLHMIUIMHBI CTYAEHT JOJDKEH NPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKHM, HEOOXOIMMBIE M1 €ro Npo(ecCHOHATBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CriocobeH MNPUMEHSTh COBPEMEHHBIE TEOPETUUYECKHE MOJAETH (PU3NYECKUX
ABJICHUN, IIPOLECCOB U CHUCTEM, a TaKXKe pPe3ylbTaTbl JKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUH B (yHIaMEHTAIBHBIX U PUKIAIHBIX pa3padoTkax (OITK-1).

®opMa NPOMEKYTOYHOM aTTECTALMM: 3a4ET, DK3aMEH.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIIMHBI
DJIeKTPOAMHAMMKA

Heab u3yvyenuss IMCUMILVIMHBI: U3YYCHUE TEOPHUH AJIEKTPOMArHUTHOTO TOJIS B
BaKyyMe€ W CIUIOLIHBIX cpefax, (GopmupoBaHue 0a30BbIX 0011enpodhecCuOHANTBHBIX
3HAHUN O TEOPETUYECKUX OCHOBAX, OA30BBIX MOHATUAX, 3aKOHAX AJICKTPOIUHAMUKH U
MOJEIIAX AJIEKTPOJUHAMUYECKUX CHUCTEM, TEOPUU TE€HEpalUd W PacHpOCTpaHEHUS
ANIEKTPOMATHUTHOTO M3IyYEHHUs, HEOOXOAUMBIX B TMOCIEAYIOUMX Kypcax: TEOpUHU
OTHOCHUTENbHOCTH, KBAHTOBOW MEXaHUKH, TEPMOAMHAMHUKHN U CTATUCTUYECKON (DU3HKH,
a Tak)K€ KBAaHTOBOW TEOPHH IOJS U KBAHTOBOM TEOpUH TBepAoro tema. Kpome Toro, B
Kypce «DJIEKTPOAMHAMUKA» 3aKJIA/IbIBAIOTCSI OCHOBBI BJIAJIEHUS OCHOBHBIMH METOAAMH
TeOpeTU4ecko (GU3MKH (B TMPUIOKEHUAX K DJICKTPOCTATHKE W MAarHUTOCTATHKE),
HEOOXOJAMMBIMH TPU H3YYEHUU JAIBHEHUIINX KypCOB TEOPETUYECKON (PU3HKU:
KBaHTOBOM MEXaHUKH, TEPMOJMHAMUKU U CTATUCTUYECKON (PU3MKH, KBAHTOBOW TEOPUU
MarHeTU3Ma U TBEPAOTO Tea.

OcHoOBHBIE pa3ebl:

DNEKTpUYECKUN 3aps]l U JIEKTPOMAarHUTHOE I10JIE

VYpaBHEeHUSI 3JIEKTPOMArHUTHOTO MOJIS

CraTudeckue 3J1eKTpUYECKUEe U MarHUTHBIE TOJIS

DONeKTPOMarHUTHHIE BOJHBI

DNeKTpOMarHUTHbBIE NOJI JBHKYILHMXCS 3apsi/iOB

Teopus uziydeHus

Makpockonuyeckue ypaBHeHus: MakcBesa

Cratryeckue mosjsi B pa3iMuHbIX cpeaax

MarnuTtHast THAPOAMHAMUKA

DNEeKTPOMAarHUTHBIE BOJIHBI B CILIOIIHOM Cpejie

DJEeKTpOMarHuTHbIE CBOMCTBA MAarHUTOYIOPSIOUEHHBIX BEIIECTB

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHHs] AUCUMIUIMHBI CTYJIEHT JAOJDKEH MPUOOpECTH 3HAHMS,
YMEHHMSI W HaBBIKM, HEOOXOAMMBbIE I €ro MpodeccruoHalbHON JesTeIbHOCTH, B
YaCTHOCTH:

CrnocobeH TPUMEHATH COBPEMEHHBIE TEOPETHUECKHUE MOJEIN (PU3MUECKHUX
ABJICHUM, TMPOLIECCOB M CHUCTEM, a TaKXKe PE3yNbTaTbl HKCIEPUMEHTAIbHBIX
UCCIICIOBaHMH B (DYHIAMEHTAIBHBIX U MPUKIAIHBIX pa3padorkax (OITK-1).

dopma NPoOMeKYTOYHOM ATTECTAIMM: 324ET, SK3aMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
KBanToBasi MexaHuka

Heab wu3ydyeHuss IUCHMIUIMHBI: CHOPMHUPOBATH MPABWIBHOE TMOHUMAaHUE
SABJICHUM aTOMHOW M siACpHOM (PU3MKHM, (U3UKHA DJIEMEHTApPHBIX YaCTHUIl, OOYYUTh
CTYJICHTOB OCHOBHOMY MaTE€MaTUYECKOMY anmapary KBaHTOBOW T€OpHUH; CPOPMUPOBATH
YMEHUS M HaBBIKM PEIICHHS KBAaHTOBO-MEXAHMYECKHUX 3aJa4 W3 Pa3IudHbIX 00yiacTen
(Gbu3KMKHN; TOATOTOBUTH CTYACHTOB K JalIbHEHIIIEMY CaMOOOPa30BaHUIO U MPUMEHEHHUIO
ITOJIyYEHHBIX 3HAHUN B HAYYHO-UCCIIEN0BATEIBCKON NESTENBHOCTH.

OcHoOBHBIE pa3jebl:

MaremMatnieckue OCHOBbI KBAHTOBOW MEXAHUKHU

BomHoBoe ypaBHenue IIpeaunrepa

Teopus yrioBOro MOMEHTa ¥ BOJIOPOJONOJOOHOTO aTroma

CrannoHapHas ¥ HECTallMOHApHAs TEOPUs BO3MYILIEHUN

OCHOBBI PEIATUBUCTCKOW KBAHTOBOM MEXaHUKHU

ATOM BO BHEHIHEM MAarHUTHOM IoJje. Cl0KeHHE YIJIOBBIX MOMEHTOB M TOHKAs
CTPYKTYpa BOJLOPOJHBIX YPOBHEMN

KBaHTOBas MEXaHMKa MHOTOYaCTUYHBIX CHCTEM

[lonyknaccuyeckas TeOpys U3IIy4ECHUs

DJIeMEHTBI KBAHTOBOU JIEKTPOJANHAMUKH

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynbraTe M3ydeHUs AMCLMIUIMHBI CTYJIEHT JIOJKEH MPUOOPECTH 3HAHMS,
YMEHUST M HaBBIKM, HEOOXOAMMBIE MJi1 €ro Mnpo(ecCHOHAIbHON IeATEeIbHOCTH, B
YaCTHOCTHU:

CrnocoOeH MpPUMEHATh COBPEMEHHBIE TEOPETHUECKUE MOJEHN (PU3NUYECKHUX
ABJICHUN, TIPOLECCOB W CHCTEM, a TaKXe PE3yNbTaTbl JKCIEPUMEHTAIbHBIX
UCCIIeIOBaHM# B QyHIaMEHTAIbHBIX U IPUKIaIHBIX pa3padoTkax (OITK-1).

dopMa NIPOMEKYTOUYHOM aTTECTAUMM: 3a4ET, IK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Crarucruueckasi pusuka

Heap wn3yyeHuss AMCUMILVIMHBI: CPOPMUPOBATH Yy CTYJEHTOB 3HaHHUS 00
OCHOBHBIX 3aKOHax M CBOMCTBax TEPMOJAMHAMUKHM PABHOBECHBIX IPOLIECCOB,
110)205000200ED. CTaTUCTUYECKOU ¢duzukwy, TEPMOJIUHAMHYECKUX CBOMCTBax
KOHJICHCUPOBAHHBIX Cpe€l, HEUJCAIbHBIX CTATHCTUYECKUX CHUCTEM, CIy4alHBIX
nporeccax u (U3NYECKOM KHHETHKH. B pamkax Kypca mNpeamnonaraercsi HU3y4YHTb
OCHOBHBIE DKCIIEPUMEHTAJIBHBIE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE 3aKOHOB
TEPMOJMHAMUKH, CTAaTUCTHUYECKUNA METOJ OIMCAHMS KJIACCUYECKMX W KBAHTOBBIX
MAaKpPOCKOIIMYECKUX CHUCTEM, B3aNMOCBSA3b 3aKOHOB TEPMOJANHAMUKN U CTATUCTUYECKOU
(Gbu3MKHN, HEPABHOBECHYIO TEPMOJMHAMUKY U (U3MUECKYI0 KUHETHKY, TO3HAKOMHUTH C
OCHOBaMH (PM3UKH B3aMMOJCHCTBYIOIIMX CHCTEM M MeToAamMu uX omucanus. Kypc
NpU3BaH BbIPaOOTAaTh HABBIKM HCIIOJIb30BAHUS 3HAHUM M YMEHUH IJI1 MOJEINPOBAHUS
(bu3NUYeCKUX SIBICHUN U MPOBEACHUS YUCIEHHBIX PaCYETOB.

OcHoOBHBIE pa3ebl:

TepMoaMHAMHUYECKOE ONMMCAHNE MAKPOCUCTEM

OCHOBHBIE MOJOXKEHUS CTATUCTUUECKON (PU3UKH

CratucTryeckue pacupenesieHus JUisl KBaHTOBBIX ra30B

Meton I'mO0ca

®duznyeckass KHHETUKA, OCHOBBI HEPAaBHOBECHOM TEpMOJMHAMUKH U MeToAa Ky0bo

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynbraTe M3yuyeHHs NUCLUMIUIMHBI CTYIEHT JOJDKEH NPUOOpECTH 3HaHUf,
YMEHUS M HaBBIKM, HEOOXOAMMBIE MJi1 €ro mnpo(ecCHOHAIbHON IeATEeIbHOCTH, B
YaCTHOCTHU:

CrnocoOeH MNPUMEHATh COBPEMEHHBIE TEOPETHUYECKHE MOJEHN (PU3NUYECKHUX
ABJICHUN, IIPOLECCOB M CHUCTEM, a TaKXKe pPE3ylbTaTbl JKCIEPUMEHTAIbHBIX
UCCIIeI0BaHu B QyHIaMEHTAIbHBIX U MPUKIaIHBIX pa3paborkax (OITK-1).

dopMa NPOMEKYTOYHOM aTTECTAUMM: 3a4ET, IK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
MeTtoabl MaTeMaTHYeCKON (PU3UKU

Heap u3yvyeHus: AUCHUILUIMHBI: (OPMUPOBAHUE Y CTYJEHTOB MPEACTABICHUS O
METO/IaX PEIICHUs YPAaBHEHUM B YaCTHBIX NPOU3BOJIHBIX BTOPOrO MOPsIKa, THIIAX
YPAaBHEHUN M TPAHUYHBIX YCJIOBHUH, CBOMCTBAX OCHOBHBIX CIELMAJIbHBIX (PYHKIMNA
MaTeMaTHUeCKON (DU3HUKH, HCIOJb30BAHUMA HWHTETPANbHBIX MpeoOpa3oBaHuil. ITu
3HAHUS JaAyT BO3MOKHOCTh OyAylIeMy CHEUUATUCTY Ha MPAKTUKE TPUMEHSATh METObI
pas3JiesieHusl IepeMEHHBIX, MeToAbl GYyHKIMI ['puHa, HHTErpambHBIX MpeoOpa3oBaHUl
JUI peIIeHuUs 3a]]a4 MaTeMaTHIeCKON (DU3UKH.

OcHoOBHBIE pa3jebl:

YpaBHEHUS B YaCTHBIX IPOU3BOJHBIX BTOPOTO MOPSAIAKA.

CrneunanbHble QyHKUIUU.

MeTton uHTerpalibHbIX MpeoOpazoBanuil u Meto ] pyHkiui ['puHa.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pesynbrare u3ydeHHs] AUCUUIUIMHBI CTYJIEHT JAOJDKEH MPUOOpECTH 3HAHMS,
YMEHHUSI U HaBBIKHM, HEOOXOIMMBIE Ml €ro Npo(ecCHOHATBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CriocobeH MNPUMEHSTh COBPEMEHHBIE TEOPETUUYECKHE MOJAETH (PU3NYECKUX
ABJICHUN, TIPOLECCOB W CHCTEM, a TaKXKe pPE3yabTaTbl JKCIEPUMEHTAIbHBIX
UCCIIeIOBaHNH B (DYHIaMEHTAIBHBIX U MPUKIATHBIX pazpadorkax (OITK-1);

CrocoOeH NpUMEHSITh COBPEMEHHBIM MaTEMaTUUECKUI arapaT Mpu MOCTPOEHUU
KOJIMYECTBEHHBIX MojJeNed (PU3NYECKUX SBIEHUM, TMPOLECCOB M CUCTEM B
npodeccruonanbHoi aestenpHocT (OITK-2).

dopma NpoMeKYTOYHOM aTTeCTAIMMU: YK3aMEH, KOHTPOJIbHAs padoTa.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OCHOBBI TEOPUHN MEKKYJIbTYPHOH KOMMYHUKAIIUA

Heabo wu3yyeHWsi AUCHMILVIMHBI SBISETCA (POPMHUPOBAHUE MEXKKYJIbTYPHOU
KOMIIETEHTHOCTH U KYJIbTYPHOH BOCHPHUMMYHBOCTH, INPUOOPETEHHE CTYIAEHTAMU
3HAHUW W yMEHHH, CHOCOOCTBYIOIIMX  3(PGEKTUBHONM  KOMMYHUKAIIMU  C
MPEACTABUTEISIMU JPYTUX KYJIbTYp, @ TAKXKE Pa3BUTHE CHOCOOHOCTH K aHalIW3y M
aZCKBaTHOM  MHTEpPIPETallMM  MPOLECCOB M PE3YJNbTAaTOB  B3aWMOJCHUCTBUSA
IIPEACTABUTENIEN PA3IMYHBIX KYJIBTYpP U KyJIbTYPHBIX TPYIIIL.

OcHoBHBIE pa3eJibl:

1. HWcropus muctumnebel «MEXKYJIbTypHas KOMMYHUKAIUS» W KOHTEKCTHI
MEKKYJIbTYPHBIX B3aUMOJCHCTBH;

2. KynpTypHO-aHTPOIIOJIOTMYECKHE 3HAHUS B MEXKKYJIbTYPHOU KOMMYHHUKALUY;

3. MexkynbTypHas  KOMMYHHMKalmusi 4 OCOOCHHOCTH  MEXKYJIbTYPHOTO
B3aUMO/ICHCTBUS;

4. Ctpareruu v Tpaaulluy B3auMOJICUCTBUS C KYJIbTYPHOU 4yKEPOJAHOCTHIO;

5. Moaenu KyabTypHO-KOMMYHHUKATUBHOW BAPUATUBHOCTH;

6. [IoHATHE MEXKKYIBTYPHOU KOMIIETEHTHOCTH SI3BIKOBOW JINYHOCTH;

/. CuHeprusi COlMaIbHON, HATMOHAIBHON U KYJIbTYPHOU HJIEHTUYHOCTH.

IL1anupyemsie pe3ybTaThl 00y4eHUs (MepeyeHb KOMIIeTCHIMH):
VYK-5. Cnocoben aHanmu3upoBaTh W YYUTHIBaTh pazHOOOpasue KyJIbTyp B MpoOIecce
MEKKYJIbTYPHOI'O B3aUMOJIEUCTBHUA.
VYK-5.2 Cnocoben  aHanu3upoBaTh M YYUTHIBaTh pa3sHOOOpasue KyJIbTyp B
COBPEMEHHBIX IIPOLIECCAX MEKKYIBTYPHOTO B3aUMOACHCTBHS.

dopMa IPOMEKYTOYHOH ATTECTALUM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OCHOBBI PaAN03JIEKTPOHUKH

Leab u3yyeHus IMCHUILIMHBI: 03HAKOMIICHHE CTYACHTOB C Teopuen u pusnukon
IIPOLIECCOB B OCHOBHBIX PA/IMO3JIEKTPOHHBIX YCTPOMCTBAX;

O3HAKOMJICHHUE C 3JIEMEHTHOM 023011 COBPEMEHHOM PaJIn03IEKTPOHUKH, C
OCHOBHBIMU METOJaMH aHAJIN3a ¥ MPUHIUIIAMA (DYHKITMOHHUPOBAHUS aHAJIOTOBBIX U
1U(POBBIX YCTPOICTB;

dbopMHUpOBaHUE HABBIKA MMOJIH30BATHCS METOJAMHU PATUOTEXHUKHU U DJICKTPOHUKH
JUIS CXEMOTEXHUYECKOTO MPOCKTUPOBAHUSI COBPEMEHHBIX PAANOICKTPOHHBIX CXEM.

OcHoOBHBIE pa3jebl:

Brenenue B POJI

CurHansl ¥ UX CIIEKTPBI

OCHOBBI TEOPHUU IIEKTPUUECKUX LIETIEN

JInHenHbIE AIIEKTPUYECKUE LIENU ITIPU TAPMOHUYECKOM BO3IECHCTBUU

Henunelinble Lieny ¢ cOCpeI0TOYECHHBIMU ITapaMeTPaMHU

[ToynpOBOTHUKH U MOTYIIPOBOTHUKOBBIE TPUOOPHI

PannosnexkTpoHHbIE YCTPOKCTBA

DIIEMEHTBI BBIUUCIUTEIIBHOW TEXHUKU

Ili1anupyembie pe3yabTaTbl 00y4eHUs (MepeyeHb KOMIETEHIMM):

B pe3synbrate uzydeHus TUCHUIUIMHBI CTYJIEHT JOJDKEH NPUOOPECTH 3HAHUS,
YMEHHUS ¥ HaBBIKH, HEOOXOAUMBIE JJIsl €T0 TPOPECCUOHATILHON JeATeIbHOCTH, B
YaCTHOCTH:

Cnoco0eH MPUMEHSITh COBPEMEHHBIE TEOPETUUECKUE MOACTH (PU3UIECKUX
SIBJICHH, TPOIIECCOB U CUCTEM, a TAKKE PE3YJIbTaThl IKCIIEPUMEHTATIbHBIX
UCCIICIOBaHMH B (PyHIaMCHTAIBHBIX M MPUKJIAAHBIX pa3padoTkax (OITK-1).

dopmMa IPOMEKYTOYHOM ATTECTANUM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
ABTOMaTH3aIMS (PU3NIECKOT0 IKCTIEPUMEHTA

Henab u3ydyeHusl MUCHUILUIMHBI: TOJYyYEHUE CTYJEHTaMU 3HaHMM 00 OCHOBax
apXUTEKTYPbl OCHOBHBIX TUIIOB OBM, mpuMeHAeMBbIX I KOHTPOJIS M YNPABICHUS
BHEIIHUMHU TIpoleccaMd M yCTpoWcTBamH, (OpMHUpOBaHHE Yy OOydarouuxcs
npodhecCHOHANBHBIX KOMIETEHIIUHA.

OcHoBHBIE pa3jebl:

[TpuHIMIIBI U CpEACTBA aBTOMATU3alUA KOHTPOJIbHO-U3MEPUTEBHBIX U
YIPABISIONIUX CUCTEM.

[TonsiTue apxurekrypsl 9BM, oCHOBHBIE y3ibl KOMIIbIOTEPA. CTaHAAPTHOE
nporpaMmHoe odecrnedenue ynpapisitomux IBM. [IpuHIMIbe mporpaMMHOTO
YIPaBJICHHs BHEIIHUMU ycTporicTBamu DBM.

VYerpoiictBa conpsbkenuss 9BM u BHemHUX yctpoicTB. CTaHIapTU30BaHHBIE
TUIIBI UHTEP(PENCHBIX YCTPOUCTB, NEPCIIEKTUBBI UX PA3BUTHSL.

OmneparuBHas 00pabOTKa JaHHBIX U3MEpeHHUl. MeTo bl pa3paboTKu U OCHOBHbBIE
TpeOOBaHUS K NPUKIIAJTHOMY POrpaMMHOMY oOecrieueHnto. HekoTopelie aaroputMel
00pabOTKH JIaHHBIX.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbTaTe n3ydeHus IUCUUILIMHBI CTYAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NEATETbHOCTH, B
YaCTHOCTHU:

Cnoco0eH MoHMMaTh MPUHIUIIBI pA0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHI U UCTIONBb30BATh UX JIJISl PEILICHUS 3a/1a4 MPO(PECCUOHAIbHOM eI TEIbHOCTH
(OIIK-3);

CnocobeH pa3pabaTbiBaTh AITOPUTMBI M KOMIIBIOTEPHBIE MPOTPAMMBI,
NPUTOIHBIC TS TpakTHyeckoro npuMeHenus (OITK-6).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Teopusi kos1e0aHUIT U BOJIH

Heap n3yyeHnst IMCHUIIHHBL: (POPMHUPOBAHNE COBPEMEHHOT'O IPECTaBICHUS
O TEOpUU KOJI€OaHUH U BOJIH; 3HAKOMCTBO C MATEMaTUYECKUMHU METOIAMHU
UCCIIEIOBaHUS (PU3UUECKUX KOJIEOATENbHBIX CUCTEM; 3HAKOMCTBO € AKCTPEMAJIbHBIMU
dbopMaMu BOJIH U HEPEIICHHBIMU MPOOIEMaMH.

OcHoBHBIE pa3jebl:

CucTtembl ¢ OJTHOM CTENEHBIO CBOOOIBI

CucTeMbl ¢ KOHEUHBIM YHCIIOM CTETIEHEH CBOOOIBI

Pacnpoctpanenue BosH

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIETeHIM):

B pe3ynbTaTte n3ydeHus IUCUUILIMHBI CTYJAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHHUSI U HAaBbIKH, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTHU:

CriocoOeH NpUMEHSTh COBPEMEHHBIE TEOPETUUECKHE MOJIETH (PU3NUECKHUX
SABJICHUH, IIPOLIECCOB U CUCTEM, a TAK)KE PE3YJIbTAThl HIKCIIEPUMEHTAIIBHBIX
UCCIIeIOBaHUH B (yHIaMEHTAIBHBIX U PUKIAIHBIX pa3padoTkax (OITK-1).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
HNuKkeHepHas U KOMIIbIOTEPHAaA rpaduka

LHenab wu3ydeHuss AUCHUIJIMHBI: MPUOOPETEHHE CTYJEHTAMU TEOPETHUYECKUX
3HAHUW W TNPAKTUYECKUX HABBIKOB BBITIOJHEHUS YEPTEHKEH B COOTBETCTBHH C
TpeboBanusimu ctanaaptoB ECKJI, opopmieHne KOHCTPYKTOPCKOM JTOKYMEHTAallUu, a
Tak)ke oOecrieueHrue HayalbHOM MOATOTOBKH B 001aCTH KOMIBIOTEPHBIX TEXHOJIOTUN U
M3Y4YEHUE METOJI0B FTEOMETPUYECKOTO MOAECIIUPOBAHUS OOBEKTOB.

OcHoBHBIE pa3aesibl

WnxenepHas rpapuka

Komnerorepnas rpaduxa

IInanupyembie pe3yabTaThbl 00y4eHUs (MepevyeHb KOMIeTeHUni):

B pe3ynbTaTe n3ydeHus IUCUUIUIMHBI CTYAEHT JH0JKEH MPUOOPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JIJIsl €r0 Mpo(heCCHOHATBHOM IEATEIbHOCTH, B
YaCTHOCTHU:

Cnoco0eH MoHMMaTh MPUHIUIIBI pA0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHI U UCIIONb30BATh UX JJISl PEIICHUS 3a7a4 MPOPECCUOHAIBHON ACSITEIbHOCTH
(OIIK-3);

CriocobeH onpenensaTb 00J1acTH MPUMEHEHHUS] COBPEMEHHBIX MaTEpPHAJIOB,
BKJIFOUasi QYHKIIMOHAJIBHBIC, M OCYILECTBISTh MHHOBAIMOHHBIC TPoeKThI (I1K-4).

DopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
AJNIUTUBHBbIE TEXHOJIOTUH

Heab udyvyeHns IMCHUILIAHBI: TTOJTyYEHUE 3HAHUM 110 OCHOBAM MPUKIIATHOTO
IPOrpaMMHUPOBAHMUS JIJISl pellIeHUs (PU3NUECKUX, TEXHUYECKUX U TEXHOJIOTUYECKUX
3azay.

OcHoBHBIE pa3jebl:

N3y4yenne MeTo10B peneHns GU3NIeCKUX U WHKEHEPHBIX 3a7]a4 Ha OCHOBE
MaTEeMaTHYECKOTO MOJICITMPOBAHUS CPEACTBAMH HHTEPAKTUBHOM cpeapl Comsol
Multiphysics, koTopast npeqHa3zHaueHa I MOJCIMPOBAHUS U PACYCTOB OOJIBIITMHCTBA
HayYHBIX ¥ HH)KCHEPHBIX 3aJ1a4 OCHOBAHHBIX HA pemeHuu AuddepeHIinaabHbIX
ypaBHEHUSIX B YaCTHBIX Mpou3BoAHBIX (PDE) MeTo/10M KOHEUHBIX 3JIeMEHTOB. B
paMKax JaHHOTO Kypca PacCMOTPEHBI OCHOBHBIC pa3/ieiibl PU3NUECKHUX 3a/1a4
anauTUBHBIX TexHosoruit Heat Transfer [ Termonepenoc], Diffusion [[duddy3us] u, B
coctaBe MyabTUdu3nueckon moaenu, Fluid Dynamics [['unpoaunnamuka], @uszndeckas
akyctuka u Panuodusuka.

Ilnanupyembie pe3yJbTaThl 00y4eHHUd (MepedyeHb KOMIIETEHINH):

B pesynbTaTte u3ydeHusi TMCUUILTMHBI CTYJEHT JT0DKEH MPUOOPECTH 3HAHMS,
YMEHUS U HaBbIKW, HEOOX0AUMBIE I €0 NMPOodeCcCUOHANIBHON AeSTEILHOCTH, B
JaCTHOCTH:

CnocoOeH MoHuMaTh MPUHIUIIBI pA0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHIA U UCIIOIh30BATh WX JIJIS PEIICHHS 3a7a9 MPOPECCUOHAITBHON ACATEIHPHOCTH
(OIIK-3);

CriocobeH pazpabaThiBaTh M MPUMEHSTH HOBBIE MaTEPHAIIBI, HCCIISIOBAThH UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

dopMa NPOMEKYTOUYHOM aTTECTANMM: 3a4ET, IK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
SnepHas acTtpopusuka

Heab uzydyenns nucuuiiaiabl: DopmupoBanre 0a30BbIX MPEICTABICHUHN O
POUCXOKICHUHU U HBOJIIOIIUU XUMUYECKUX 2JIEMEHTOB BO BeenenHnoit

OcHoBHBIE pa3jebl:

1. JlorajakTH4ecKnid HyKJIeOCHHTEe3

1.1 IlepBuuHbIi HYKJIIEOCUHTE3 B paHHEN BceeneHHon

1.2 HyksieocuHTE3 B IEPBUYHBIX CBEPX3BE3AaX

1.3 CunHTE3 JIETKUX 2JIEMEHTOB

2. Habsrogaemasi pacnipocTpaHEeHHOCTh XMMHYECKHX 3J1IeMEHTOB
3. SInepHblil CMHTE3 B 3BE31aX

3.1 TepMosinepHbIE peakuu

3.2 s-miporiecc

3.3 r-mporecc

3.4 p-niporiecc

4. ContHeunble HeTPUHO. HeliTPHMHO OT CBEPXHOBBIX 3Be3/1
5. KocmoxpoHosiorust

Ili1anupyembie pe3yabTaTbl 00y4YeHUs (MepeyeHb KOMIETEHIMM):

B pesynpTaTe n3ydeHusi TMCIUILIAHEI CTYACHT JTODKSH MPUOOPECTH 3HAHMSI,
YMEHUS U HaBBIKH, HEOOXOAMMBIC IS €70 MPo(heCcCHOHATBHOM eATeTLHOCTH, B
YaCTHOCTH:

CriocoOeH MPUMEHATh OCHOBHBIC KOHIICTIIIMM COBPEMEHHOT'O €CTECTBO3HAHHMS B
MEXTUCIUTUTMHAPHBIX uccienoBanusx (OITK-4);

CrniocoOeH npuMeHsTh 3HaHUs B 0071aCTH GyHIaMEHTAIBHON U TIPUKIIATHON
(GU3MKK B HAYYHO-HCCIIEI0BATEIbCKUX M MPUKIAAHBIX paborax (ITK-1);

CniocoOeH MPUMEHSTh (PU3NYSCKUE 3aKOHOMEPHOCTH B3aUMOICHCTBUS
U3JIYYCHHUS C BEIIECTBOM B COBpeMEHHBIX TexHomorusax(I1K-2).

dopMa NPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
du3nka 3j1eMeHTAPHBIX YaCTHIL

Heab n3ydyeHusi JUCHUIIMHBI: JaTh 0a30BbIE MPEACTABICHHUS O COBPEMEHHOM
COCTOSIHUM (PU3UKH 3JIEMEHTAPHBIX YaCTHI] M OCHOBHBIX MOJXOJaX €€ TeOPETHUYECKOIro
ONMCaHUs KaK B paMKaX CTaHJAPTHOM MOJIENN, TaK U BHE 3TUX paMoOK. [I03HaKOMHUTH ¢
TUarpaMMHON TEXHHUKOW BBIYMCICHUA IJIT OCHOBHBIX THIIOB TIPOIECCOB B (DHU3UKE
YacTHL.

OcHoBHBIC pa3genbl: Teopust Jlupaka, Ce4YeHHE pACCESHHUS, OCHOBHBIC
OKCIIEPUMEHTHI (U3UKU dYacThll, (PEHOMEHOJOTHYECKUH TOaX0a B (DU3WKE YaCTHII,
nuarpamMbl DeliHMaHa JUIsi OCHOBHBIX THUIIBI MPOLIECCOB, NEPEHOPMHUPOBKH, T€OpEMa
Hérep, kanuOpoBouHasi WHBapUAHTHOCTh, HEAOENIEBbl KAIMOPOBOYHBIE TEOPHH,
JarpaHkKuaH CTaHJAPTHOW MOJEIU, MEXaHW3M Xurrca, BbIBOJ mnpaBuil DeiliHmaHa
METOZIOM  (PYHKIIMOHAJILHOTO HWHTErpUpOBaHUs, (GU3MKA 4YaCTUI[ 3a TMpejaesiaMu
CTaHJaPTHON MOJEJH.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbTaTte u3ydeHusi TMCUUILTMHBI CTYJEHT JT0DKEH MPUOOpPECTH 3HAHMS,
YMEHUS U HaBbIKW, HEOOX0AUMBIE JJIs €0 NMPodeCcCUOHANIBHON e TEILHOCTH, B
YaCTHOCTHU:

Croco0eH NPUMEHATh OCHOBHBIE KOHIIETIIMN COBPEMEHHOI'O €CTECTBO3HAHMS B
MEXTUCIUTUTMHAPHBIX ucchenoBanusx (OI1K-4);

Croco0eH NpUMEHATh 3HaHUs B 00J1aCTH (yHAAMEHTAIBHON U IPUKIATHON
(GU3HKN B HAYYHO-UCCIIC0BATEIBCKUX U MPUKIaIHbIX padorax (ITK-1);

CnocoOeH MpuMeHsITh (PU3NYECKUEe 3aKOHOMEPHOCTH B3aUMOICHCTBUS
U3JTyYEHUS C BEIIECTBOM B COBpeMEeHHBIX TexHoorusx(I1K-2).

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Temmomaccoodmen

He.]'[b H3YyICHUA NUCHUILJIMHBIC O3HakoMIICHHE CTYACHTOB C COBPCMCHHBIMU
PaCUCTHO-TCOPCTUUCCKNMU MCTOJaMH HCCICOA0OBAaHUA IMpoLeccCcoB TCILIO- 141
MaccooOMEHa B 3JIEMEHTaX arapaTroB U YCTpOﬁCTB.

OcHoBHBIE pa3jebl:

OCHOBHBIE pa3/ieIibl:

Mopynsb 1. «CTanioHapHasi TEMIOMPOBOJHOCThY;

Monayns 2. «HecranmonapHas TEILUIONPOBOIHOCTBY;

Monynb 3. «KOHBEKTHBHBIN TEINIOOOMEH B OAHO(A3HOM Cpesiey;
Monynsb 4. «TennooOomeH npu Gpa3zoBbIX NPEBPAILICHUAXY;

Monyns 5. «TemnooOMeH U3nydeHruem;
Monyns 6. «TermnooOMeHHbIE anmapaTb»;
Monynb 7. «MaccooOMen».

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbrare uzydeHus TUCHUIUIMHBI CTYJIEHT JOJDKEH NPUOOPECTH 3HAHUS,
YMEHHS U HaBBIKH, HEOOXOAUMBIE JJIsl €r0 TPOPECCUOHATILHON JeATeIbHOCTH, B
YaCTHOCTH:

CnocoGeH MPUMEHSITh OCHOBHBIE KOHIICTIIUH COBPEMEHHOTO €CTECTBO3HAHUS B
MEXTUCIUTUTMHAPHBIX uccienoBanusx (OI1K-4);

CnocoOeH pa3pabaTbiBaTh U NPUMEHSATH HOBBIE MaTEpHaIbl, UCCIEI0BATh UX
CTpYKTypy 1 cBoiicTBa (ITK-3).

dopmMa IPOMEKYTOYHOM ATTECTANUM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Du3uKa MJIa3Mbl

Heap n3yveHus: AUCHUILUIMHBI: ((OPMUPOBAHUE Y CTYJIEHTOB OCHOBBI CUCTEMBI
3HaHUU O IJIA3MEHHOM COCTOSIHMM BEIIECTBA M YMEHHUM peliaTh (pyHIaMeHTaJbHbIE U
NpPUKIIaJHbIE 3aa4l (DU3UKH TIa3MBbl.

OcHoBHBIE pa3jebl:

Beenenue

JIBrKeHUE 3apsyKEHHBIX YAaCTHUL B AJIEKTPOMAarHUTHOM I10J1€

TepMoaMHaMHUYECKOE OITMCAHUE TUIA3MBI

OCHOBBI KHHETUYECKOTO ONMMCAHMS TUIA3MBI

MarnuTHas ra3o0lMHaMHKa

TepMosiiepHBI CUHTES

DKCIEpPUMEHTAIBHBIE METO/IBI UCCIIEIOBAHUS I1J1a3Mbl

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTH 3HAHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIs1 €70 MPOPECCUOHATBHON AESITENLHOCTH, B
YaCTHOCTH:

CriocoOGeH npuMeHSTh COBPEMEHHBIN MaTEMaTUUECKUN annapar Ipy MOCTPOCHUU
KOJIMYECTBEHHBIX MOJieNIel (PU3NUECKUX SIBJICHUH, IPOLECCOB U CUCTEM B
npodeccruonanbHoi nestenbHocTr (OITK-2);

Croco0eH NMPUMEHATh OCHOBHBIE KOHIIEIIMN COBPEMEHHOI'O €CTECTBO3HAHMS B
MEXTUCIMILTMHAPHBIX uccienoBanusx (OI1K-4).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
PagnanuonHas pusuka TBepaoro rejaa

Heap u3ydeHusi TUCHMILUIMHBI: PacCMOTpETh OCHOBHBIE 3JIEMEHTHI 30HHOW TEOPHUH
NOJIYIIPOBOAHUKOB. [leTalbHO NpOaHAIM3UPOBATH CTATUCTHUKY SJEKTPOHOB U JBIPOK,
MEXaHU3Mbl  MPOBOJIUMOCTH COOCTBEHHBIX M TPHUMECHBIX IOJYIPOBOJIHUKOB,
BblUuCINTh  3aBUCUMOCTH  IPOBOJUMOCTH  MPUMECHBIX  MOJYNPOBOAHUKOB  OT
TEMIIEpaTypbl W CTENEHH JIETUPOBAaHUS B IIMPOKOM TEMIIEPATypHOM HMHTEpBAJIE.
PaccMmoTpeTh siBI€HUS, BO3HUKAIOLIUE MPU KOHTAKTE METAJIOB M MOJYNPOBOJHHUKOB,
MOJIYIIPOBOJJHUKOB C PA3JMYHBIM THUIOM HPOBOAMMOCTH. Il0dyduTh BOJIBTAMIEPHBIE
XapaKTEpPUCTHKU pP-n mepexona. PaccMoTpeTs BHEIMIHME BO3JAEHUCTBYIOIIHME (DAKTOPBI
KOCMHUYECKOI0 MPOCTPAHCTBA M OCHOBHBIE MEXAHU3Mbl B3aUMOJCHCTBHS SAECPHBIX
YacTUI[ C BEHIECTBOM. PaccMOTpeTh HWOHM3AaLMOHHBIE IOTEPH SAEPHBIX YaCTHII,
AJIEpHbIE TIOTEPU HSHEPruu, IOPOTOBbIE DHHEPIMM BO3ZHUKHOBEHUS J€(EKTOB B
KpUCTAJJIaX U TEPMUYECKYIO CTaOUJIBHOCTh pPaJUallMOHHBIX W3MEHEHUH KPUCTaJUIOB.
PaccMOTpeTh OCHOBBI HCIIOJIB30BaHUS PaJUAlMOHHBIX METOJOB B TEXHOJIOTMYECKUX
LETAX.

OcHoOBHBIE pa3febl:

du3zrkKa noJayrnpoBOJHUKOB

BBeaenue B pagualnoHHy0 (GU3UKY TBEPIOIO Tea

Hcnonb3oBaHue paguallMOHHBIX METOAOB B TEXHOJIOTHYECKUX LEJIAX

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbTaTe u3ydeHus IUCUUIUIMHBI CTYJAEHT JA0JKEH MPUOOpPECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NeATeTbHOCTH, B
YaCTHOCTH:

Cnoco0eH NMPUMEHATh OCHOBHBIE KOHIIENIIMN COBPEMEHHOI'O €CTECTBO3HAHMS B
MEKTUCIMITTMHAPHBIX uccnenoBanusx (OI1K-4);

CrnocobeH npuMeHATh (pu3ndecKre 3aKOHOMEPHOCTH B3aUMO/IEHCTBUS
U3JTyYCHHUS C BEIIECTBOM B COBpeMeHHbIX TexHonorusx (I1K-2).

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3aMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
JlucTaHIIMOHHOE 30HAUPOBaHNe 3eMJIU

Hear wu3yyeHusi AUCHMIIMHBI: (HOPMUPOBAHHE IIEIIOCTHOW CHUCTEMBI
NOPEICTAaBICHU M CHCIUAIM3UPOBAHHBIX 3HAHUM O COBPEMEHHBIX METOJax
JUCTAaHIIMOHHOTO 30HAMPOBAHUS 3E€MJIH, UCIIOJIb3yeMbIX B aCTPOHOMHUU, F€O(PU3HUKE,
B 00JlacTM  palMOHAJILHOTO  MPUPOJAOINOIL30BaHUA B  HAYKOEMKHUX U
BBICOKOTEXHOJIOTHYHBIX chepax AeATEITHHOCTH.

OcHoOBHBIE pa3jaesibl:
Monynsl JlaHHBIE TUCTAaHIIMOHHOTO 30HAMPOBAHUS 3EMJIM U KOCMOCA
1.1. Cuctembl kocMuueckoro 6asupoBanus 133
2.1Kocmuueckue cermenTsl uccienoBanus OKII

Monayns 2 ba3bl JaHHBIX TUCTAHIHMOHHOTO 30HAUPOBAHUS

2.1 XapakTepuCcTHKa JaHHBIX JUCTAHIIMOHHOTO 30HINPOBAHUS 3eMIIM I KOCMOCA
2.2HaBuraniioHHbIE JaHHBIC, MOJYYCHHBIE C TOMOIIBIO CHUCTEM TJ00ATBHOTO
MO3UILIUPOBAHUS

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pesynbTaTte u3ydeHusi IMCUUILTMHBI CTYJEHT JT0DKEH MPUOOPECTH 3HAHMS,
YMEHUS U HAaBBIKU, HEOOXOAUMBbIE /ISl €0 MPOodeCcCUOHANTBHON JIEATeNIbHOCTH, B
YaCTHOCTH:

Crnoco6eH nmoHuMaTh MPUHIUITEI PA0OTHI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUIA U MUCIIOIBb30BATh UX JIJISl PEIICHUS 3a/1a4 TPOPECCHOHATIEHOM TSI TEIbHOCTH
(OIIK-3);

CnocoGeH MPUMEHSITh OCHOBHBIE KOHIICTIIUH COBPEMEHHOTO €CTECTBO3HAHUS B
MEXTUCIUTUITMHAPHBIX uccienoBanusx (OI1K-4);

CnocoOeH MpuMeHsTh (PU3NYECKUEe 3aKOHOMEPHOCTH B3aUMOACHCTBUS
U3JIYYCHUS C BEIIECTBOM B COBpeMEHHBIX TexHoorusx ([1K-2).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
MHorokaHa/jJibHasi aCTPOHOMMS

Heab n3yvenust AMCUMILIMHBI: DopMUpOBaHUE 0A30BBIX MPEACTABICHUM O
Bcenennon

OcHoBHBIE pa3jebl:

1. DJeKTpOMArHUTHBIE BOJHBI
1.1 OnTuyeckas acCTpOHOMUS

1.2 adpakpacHasi acTpOHOMUS
1.3 PaguoactpoHomMust

1.4 YapTpaduoneToBas acTpOHOMUS
1.5 PeHTreHoBcKas aCTpOHOMUS
1.6 'amma-acTpoHOMUS

2. HellTpuHHASA acCTPOHOMMS
3. Kocmuueckue ayumn

4. I'paBUTAllHOHHBIE BOJHBI

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbrarte uzydeHus IUCHUUIUIMHBI CTYJIEHT JOJDKEH NPUOOPECTH 3HAHUS,
YMEHHS U HaBBIKH, HEOOXOAUMBIE JJIsl €r0 POoPeCCUOHATIBHON JEeSITEIbHOCTH, B
YaCTHOCTH:

CnocoGeH MPUMEHSITh OCHOBHBIE KOHIICTIIUH COBPEMEHHOTO €CTECTBO3HAHUS B
MEXTUCIUTUTMHAPHBIX uccienoBanusx (OI1K-4);

CrnocobeH pa3padaTbiBaTh AITOPUTMbI U KOMIIBIOTEPHBIE POTPAMMBI,
NpUTOIHBIE TSl TpakTrdeckoro npuMeHeHus (OITK-6);

CniocoOeH MpUMEHSATh (PU3NUSCKUEe 3aKOHOMEPHOCTH B3aUMOCHCTBHS
U3JIYYCHHUS C BEIIECTBOM B COBpeMEHHBIX TexHomorusax(I1K-2).

dopMa NPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Hay4yHo-ucc/jie1oBaTeibCKIUil CEMUHAP

Leab udyyenus IMCUUILIMHBL: POpMUpOBaHUE Y 00yYaIOLIUXCS HABBIKOB
HAyYHbIX KOMMYHHKAIMH, CAMOCTOSATEILHON HAYYHOUN U HCCIIEI0BATENbCKOM paboThI,
HEOOXOIUMBIX JIJIsl YCTIEIIHOM MOATOTOBKM MarucTepCcKou uccepTalim, a TakxKe
oOecrnieueHre 3HaHUH aKTyaJbHOW HAy4YHOU MPOOJIEeMAaTUKH 110 MPOPIUITIO MATUCTEPCKOM
IIPOrpamMMBl.

OcHoOBHBIE pa3jebl:

HaBbiku Hay4uHOU paboOThI, BKIIOYAsl MOJATOTOBKY U MPOBECHUE HCCIEIOBAHUIM,
HAIMCaHWe Hay4dHbIX palboT; paboTa ¢ HMHPOPMAIMOHHBIMH PECYpCaMH Hay4HBIX
(GOHIOB, OpPraHOB BJIACTH M YOPABICHUS M HHBIX OpPTaHHU3alfil, BHICTYMAIOIIUX B
KAaueCTBE 3aKa34MKOB Ha HAYYHO-HCCIIE0BATEIbCKUE PAOOTHI;

OOcy:x/1eHne IPOEKTOB, HAYYHbIX U UCCIIEAOBATEIbCKUX paOOT MaruCTpPaHTOB;

OOcyx/eHue HayudHbIX cTared, MoOHOorpaduil, pe3yJbTaTOB HCCIIEIOBAHMMH,
HOPMATUBHO-TIPABOBBIX JOKYMEHTOB MO MPOQUITIO0 MAaTUCTEPCKON MPOTrpaMMBbl;

[TyOnuyHbIe BHICTYTUICHHS], HAYYHBIE TUCKYCCUU U TIPE3EHTAIIMU PE3YJIbTaTOB
HAy4YHO-HUCCJIEI0BATEIbCKON PaOOTHI.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbTaTe n3ydeHus IUCUUILIMHBI CTYAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHUS U HaBBIKH, HEOOXOAUMBIE JIsl €r0 Mpo(heCCHOHATBHOM IeSITENIbHOCTH, B
YaCTHOCTH:

Cnioco0eH MpeacTaBlIATh Pe3yJIbTaThl COOCTBEHHOM MpodeccnoHanbHON
NEeSATEIbHOCTH B CIIELIMAIM3UPOBAHHBIX MMEUATHBIX U AJIEKTPOHHBIX U3JaHUSX, & TAKKE
MpHU MYOINYHBIX BBICTYIUICHUSX C IPUMEHEHUEM COBPEMEHHBIX CPEJICTB U
OpHEeHTUPYSCHh Ha oTpeOHOCcTH ayautopun (OITK-5);

CrnocobeH onpenesnsaTe 00J1aCTH TPUMEHEHUSI COBPEMEHHBIX MaTEPHAJIOB,
BKJTI0Yast QYHKIIMOHAIBHBIC, U OCYIIIECTBIISTh HHHOBAIIMOHHBIC TIPOoeKThI (ITK-4);

Crioco0eH OCyIeCTBIATh JIaHUPOBAHUE, OPraHU3aLMI0, HAyYHO-METOINYECKOEe
o0ecrnieueHre U MPOBEACHNUE YUEeOHBIX 3aHATHI B 00pa30BaTEIbHOMN 1€ATEILHOCTH B
COOTBETCTBHUH ¢ IpodeccroHanbHol moArotoBkoit (ITK-5).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMILIMHBI

3ejieHble KOMIIETEHIMHU B PA3JIHYHBIX cepax :KU3HHU U NPoPecCHOHATbHOU
AeATeJbHOCTH

Heaun wu3ydeHuss aucuMIUIMHBI: ¢dopmupoBanue komrereHuud «Green Skillsy y
CTYJICHTOB, B HHTEpECax YCTOMYMBOTO pa3BUTHUA, JEKAPOOHMU3AIUMU Pa3TUUHBIX
oTtpaciie 3koHOMUKHM Poccuiickorn ®denepanyu M ee aganTauud K KIMMaTAYECKUM
M3MEHEHHUSIM; TOJIOTOBKAa KBaTU(UIIMPOBAHHBIX KaJpPOB, TOTOBBIX K BOCIPHUSTHIO H
BHeapeHuto npuHuunoB ESG B pamkax cBoell mpogecCHOHANbHON MESTENbHOCTH, a
TaKXKe 3a e€ NpeaeIamu.

Pa3BuTHe 3eJ€HBIX HABBIKOB y  CTYACHTOB  TIO3BOJUT  MPEAJIOKUTH
paboTofaTeNnsM IIUPOKUNA CHEKTP HOBBIX BO3MOXHOCTEH MO PEIICHUI0 OTPACIeBBIX
3a/1a4, HEOOXOAUMBIX JUIsl IepexoAa K SKOHOMUKE C HYJIEBBIM BBIOPOCOM Yriepoja, a
TaK)K€ IO OLIEHKE COOTBETCTBMSI JEATEIbHOCTH IOpuAMUYecKux jui kpurepusm ESG,
BBISIBJICHUIO Y4aCTHUs KOHTPAr€HTOB B TPUHBOLIMHIE U TIP.

OcHOBHBIE pa3enbl:
1. YcroitunBoe pa3BUTHE: TOUCK KOMIIPOMHCCOB
2. 3ereHble KOMIIETEHIIMM B Pa3IMYHBIX cdepax >KU3HU U MpodheccHOHATHHOM
TEeSATETPHOCTH
3. Cuenapuu, B KOTOPBIX YEJIOBEYECTBO MPOUTPHIBACT 0OphOY 3a OJIAaromoaydHoe

Oynyuiee
Ilinanupyembie pe3yJbTaThl 00y4eHUs (MepeyeHb KOMIIeTeHIMH):

OVK-1.1. Ilonumaer HEOOXOIUMOCTb BHEIPEHUS WHHOBAIMOHHBIX PEIIEHUH,
CIIOCOOCTBYIOIIUX  TMEPEXOy K HHU3KOYTJEPOIHONM OSKOHOMHUKE U Oopbbe cC
KJIMMAaTUYECKUMH U3MEHEHUSIMH.

OVK-1.2. Hcnonb3yer B pa3lIWyHBIX cdepax >XU3HU U MPOoQPEeCcCHOHATBHON
JEsITeIbHOCTU KPUTEPUH, TIO3BOJISIOLIUE OLEHUBATh coOmoaeHrne npuHuumnoB ESG.

OVK-1.3. TIlpumenser B mnpodecCUOHATBHOU JEATEIHHOCTH 3HAHMS IS
KOHCTPYKTUBHBIX  JIEHCTBHI B  HANpaBJICHUU  KOJUIGKTUBHOTO  OJIaromoiy4us,
MPEOOTICHHS] CHCTEMHBIX KPU3HUCOB M TI1I00QIBHBIX BEI30BOB.

dopma NpOMeKYTOYHOM aTTeCTAIMM: 3a4YET



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
CneKkTpocKonus aTOMOB ¥ MOJIEKYJI

Henp wu3y4eHuss AUCHMILIMHBI: OCBOCHHE M CHUCTEMATU3alMs 3HAHUKM IO
AJIEKTPOHHOM CHEKTPOCKOIUU AaTOMHBIX M MOJIEKYJIIPHBIX CHUCTEM, (OPMHUpPOBaHUE
TFApMOHMYHOT0 (KOMIUIEKCHOTO) TMPEJCTABIEHUS O COBPEMEHHBIX TEOPETUUYECKUX U
AKCIIEPUMEHTAJIBHBIX METOJAX MCCIEIOBAHUS B 3TOM 00JACTU HAyKH U €€ Pa3IudHbIX
IIPAKTUYECKUX MTPUIIOKECHUSAX.

OcHoOBHBIE pa3jebl:

CrexTpocKoIusi aTOMOB

CHeKTpOoCKOIHUs U30JIMPOBAHHBIX MOJIEKYJT

CHeKTpOCKOIHUs CBSI3aHHBIX MOJIEKYJI

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbraTe u3yueHus: AUCUUILIMHBI CTYAEHT JOJKEH MPUOOPECTH 3HAHUS,
YMEHHUSI U HaBbIKU, HEOOXOAUMBIE JIJIsl €T0 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTHU:

Crioco6eH npuMeHsTh 3HaHUs B 00s1acTu QyH/IaMEHTAIbHOM U MPUKJIAAHON (PU3NKU
B HAyYHO-UCCJICIOBATEILCKUX M MPUKIaIHbIX padoTax ([1K-1);

Crioco0eH npuMeHsATh PU3NYECKUE 3aKOHOMEPHOCTU B3aUMOAECHCTBUSI U3JIy4YEHUS C
BEIIICCTBOM B COBpeMeHHBIX TexHoyorusx (I1K-2).

dopMa IPOMEKYTOYHOH aTTECTALUM: DK3aMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
du3uKa TBEpAOro rejaa

Heap m3ydeHuss AUCHMILVIMHBI: (opMHpOBaHHE 0a30BbIX 3HAHUN B 00JacTu
(Gu3MKM TBEPAOrO Tejla Kak JUCHMIUIMHBL, HHTETPUPYIOIIEH OOIIePU3NYECKYI0 U
OOLIETEOPETUYECKYIO MOJATOTOBKY (PM3MKOB M oOecneuuBarolmield (QpyHIaMeHTaJbHbIE
OCHOBBI €€ COBPEMEHHBIX IPUJIOKEHUH B pa3IMUHbIX chpepax AesITEIbHOCTH.

OcHoBHBIE pa3jebl:

CummeTpus, CTPYKTypa U TUIBI CBSI3€W B KpHUCTaLIaxX

@DOHOHBI, TEINIOEMKOCTb, YIIPYTHE U TUJICKTPUIECKHE CBOMCTBA KPUCTAIIOB

30HHAS CTPYKTYpa, (U3u4IecKrue CBONCTBA U A((DEKTHI B TBEPIBIX TEIaX

MarauTHble CBOMCTBA TBEPABIX Ted. CBEPXIPOBOAUMOCTD

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHUni):

B pe3ynbTaTte n3ydeHus IUCUUILIMHBI CTYJAEHT JA0JKEH MPUOOPECTH 3HAHMS,
YMEHHUSI U HaBbIKU, HEOOXOAUMBIE JIJIs1 €r0 MPOPECCUOHANIBHOM 1€ATEIbHOCTH, B
YaCTHOCTHU:

CriocobeH npuMeHsITh PU3NYECKUE 3aKOHOMEPHOCTH B3aUMOACHCTBUS
U3JTyYCHHUS C BEIIECTBOM B COBpeMeHHBIX TexHonorusx ([1K-2);

CrniocobeH pa3zpabaTbIBaTh U IPUMEHATh HOBbIE MAaTE€pPHAJIbl, UCCIEN0BATh UX
cTpykTypy 1 cBoiicTBa ([TK-3).

dopMa IPOMEKYTOYHOM ATTECTALUM: 3a4E€T, DK3aMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
OnTuyeckasi CHeKTPOCKONUSI TBEPAOIo TeJja

Leab n3yyeHusi JMCHUIIMHBI: OCBOCHUE MTOAX0J0B U METOJOB TEOPETUUECKOTO
ONMCAHUs PACIIPOCTPAHEHUS ONTUYECKUX BOJH U UX B3aUMOJAECHCTBHS C aHU30TPOITHON
cpeloi, nmpuoOpeTeHre HABBIKOB PEIICHUS 3a/1ad M MpoOJieM B 3TOW 00JaCTU HayKH,
dbopMUpOBaHHEe TapMOHUYHOTO (KOMIUIEKCHOTO) TIPEJICTaBICHUS O COBPEMEHHBIX
TEOPETHYECKUX U OKCIIEPUMEHTAJIBHBIX METOAAaX WCCICAOBAHUS M  Pa3IMYHBIX
MPAKTUYECKUX MPUIOKEHUH.

OcHoOBHBIE pa3jebl:

Kpucramtoontuka

Hennnelnas onTrka KpUCTAILIIOB

CnexTpoCKOIus KpUCTAIOB

DKCIEpPUMEHTAIBHBIE METOJIBI CLIEKTPOCKOIINH

ILnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIETEHINH):

B pe3ynbraTe u3yueHus: AMCUUIUIMHBI CTYJAEHT JOJKEH MPUOOPECTH 3HaHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

Crioco0GeH npuMeHsTh 3HaHus B 001acT (PyHIaMEHTaIbHON U MPUKIAAHON (QUBUKH
B HAyYHO-HCCJICIOBATEIbCKUX U MPUKIATHBIX padorax (I[TK-1);

CnocoOeH MpUMEHATh (PU3NYECKHUE 3aKOHOMEPHOCTH B3aMMOIEHCTBHS U3TYUEHUS C
BEIIICCTBOM B COBpeMeHHBIX TexHoorusx (I1K-2).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
du3nyeckoe MaTepraioBeleHue

Heap n3yyeHns IMCHUIIMHBI: CHOPMUPOBATH MOHUMAHHUE B3aUMOCBS3H MEXKTY
COCTaBOM, CTPYKTYpOH, CBOMCTBAMU U IOBEJACHUEM MATEPUAIOB; 3aBUCUMOCTHU OT 3THUX
B3aMMOCBSI3€M METO/IOB IOJyyeHUs U 00paboTku Marepuana. [loka3aTh B3auMOCBSI3b
COBPEMEHHOTO MAaTEepUATOBEJCHUS C JAPYTUMU OONacTsIMH (U3HUKH, TEXHUKU;
TEXHOJIOTUH.

OcHoBHBIE pa3aesibl

MexaToMHble CBS3M W CBOMCTBa MarepuainoB; Jluarpammbl  ¢a3oBoro
paBHOBecus; CTpykTypa  CIUIaBOB;  YIOpPSJOYEHHE  ATOMHO-KPHUCTaJUIMYECKOU
CTPYKTYpHI cIiaBoB; JleQekTsl CTpYKTYpsl KpuctamioB; Juddys3us B TBepAbIX Tenax;
[Inactuueckas aedopmanus U TepMmuyeckas oOpaboTka martepuaioB; J[BoilHble U
TPOMHBIE TOJYNPOBOJHHUKOBBIE CIulaBbl. Pepponkn; KOMMNO3MIMOHHBIE MaTEpUabL;
HanortexHonorus u maTepuaisl.

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbTaTte u3ydeHus IUCUUILTMHBI CTYAEHT JH0JKEH MPUOOPECTH 3HAHMUS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM EATETbHOCTH, B
YaCTHOCTHU:

CrnocobeH pa3pabaTbiBaTh U MPUMEHSTh HOBBIE MaTEPHUAJIbI, HCCIEI0BATh UX
CTpYKTYpy u cBoiicTBa (I1K-3).

dopmMa IPOMEKYTOYHOM ATTECTAUM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
dusnveckre CBOMCTBA KPUCTAIIOB

Heap wu3ydeHMss AUCHMILVIMHBI: (QOopMUpOBaHUE (PYHAAMEHTAIbHBIX OCHOB
3HaHUUA B 00JIaCTH (PU3UKKM MaKpPOCKONUYECKUX (PU3NYECKUX CBOICTB KpPUCTAJJIOB,
0a30BBIX MPEACTABICHUM O BO3MOXHOCTSAX IPUMEHEHMH IbE303JIEKTPUUYECKUX
KPHUCTAJUIOB M MaTEPUAJIOB B TEXHUYECKUX MMPUIIOKEHUSAX M IOHMMAHUSA TEHACHUUU
Pa3BUTHS HAYYHO-TEXHUYECKHUX ACIIEKTOB JAHHOU 00JIACTH 3HAHUS.

OcHoOBHBIE pa3jebl:

TeH30pHbBIE CBOWCTBA KPUCTAILIOB;

OCHOBBI KPHUCTAUIOONTUKN U KPUCTATUIOAKYCTHUKH.

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHUni):

B pesynbraTe M3ydeHUs AMCLHMIUIMHBI CTYJIEHT JIOJKEH NPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKHM, HEOOXOIMMBIE M1 €ro Npo(ecCHOHATBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CrniocobeH pa3pabaTbiBaTh W MPUMEHITh HOBBIE MaTepuaibl, UCCIEIOBATh HX
cTpykTypy 1 cBoiicTBa ([TK-3).

DopMa NIPOMEKYTOYHOH aTTECTALMM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIMHBI
du3uKa U MeTOAbI UCCJIEIOBAHUSI HAHOCTPYKTYP

Heab wn3ydeHHss AUCHUIIMHBI: TO3HAKOMUTH CTYACHTOB C (DU3NYECKUMU
OCHOBAaMH HAHOCTPYKTYp W HAaHOMATEPHAJIOB, MEPCHEKTHUBAMU U IYTSIMH Pa3BUTHA
HAHOTEXHOJIOTUYECKUX HAYK C TOUKHU 3PEHHUSI IPUMEHEHHS.

OcHoBHBIE pa3jebl:

Hcropust pa3BUTHS TEXHOJIOTUHN ITOJTYy4YEHUS] HAHOMATEpUAJIOB.

O030p COBpEMEHHBIX HAHOTEXHOJIOTUI U IEPCIEKTUBBI UX PA3BUTHS.

MeTtonbl osryueHus: HaHomaTepuanoB. CHHTE3 HaHOYACTHLl. MeToAbl MOTyYeHUs
TOHKHX IJIEHOK, MHOTOCJIOMHBIX CTPYKTYP M 3MHTAKCUATBHBIX T€TEPOCTPYKTYD.

MeToapl co3maHus CYOMUKPOHHBIX IUIAaHAPHBIX W BEPTUKAIBHBIX CTPYKTYD.
JIutorpadguyeckue moaxoasl U Moau(HUKaLKs MOBEPXHOCTU. TpaBlieHHEe MaTEpUaIOB.

Metonpel HccnenoBaHusT HaHOMaTepuanoB. MHOrooopasue MOJIXOJO0B: OT
MUKPOCKOIIUHU A0 (PU3HUECKUX CBOUCTB.

CBolicTBa HAHOMATEPAJIOB.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHHs] AMCUMIUIMHBI CTYJICHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHHUSI U HaBBIKM, HEOOXOIMMBIE Ml €ro Npo(ecCHOHAIBHOW JAESITEIbHOCTH, B
YaCTHOCTHU:

CnocobeH pa3pabarbiBaTh U NPUMEHSTh HOBBIE MaTEpHUAJIbl, MCCIEI0BATh HX
CTpYKTYpy 1 cBoiicTBa (ITK-3).

®opMa MPOMEKYTOUYHOM aTTECTAMM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
KBanToBasi 3JIeKTPOHMKA

Heap wu3ydyeHHs: IMCHMILIMHBI: (OPMUPOBAHHME Yy CTYJAEHTOB 3HAaHUU O
(GyHIaMEHTaIbHBIX (PU3UYECKUX SIBJICHUSX M 3aKOHaX, JIEKAIIMX B OCHOBE pabOThI
JIa3€pOB U CUCTEM YIIPABICHUS XapaKTEPUCTUKAMU UX U3ITyYCHUS.

OcHoBHBIE pa3jebl:

AKTHUBHBIE CpE/IbI JIA3€POB

VYcunenue u resepaius U3y4eHHs B AKTUBHBIX cpefiax

OnTuyeckre pe3oHaTOPhI

PexxuMbl paboThl 1a3epoB

Tumnsl 1a3epoB

CBOMICTBA JIA3EPHBIX ITYYKOB

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTeHIM):

B pe3ynbraTe u3yueHus: AUCUUILIMHBI CTYAEHT JOJKEH MPUOOPECTH 3HaHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

Crioco6eH pa3pabaTbIBaTh U IPUMEHSATh HOBBIE MaT€pHaJIb, HCCIIEI0BATh UX
cTpykTypy 1 cBoiicTBa ([TK-3).

dopMa IPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
ConporuBjieHHe MAaTEPUAJIOB

Heapb u3yyeHuss AUCUMIUVIMHBI: (DYHIAMEHTAIBHYIO IMOATOTOBKY B 00JacTH
pacyeToB JIEMEHTOB KOHCTPYKIUNA HAa TIPOYHOCTb, KECTKOCTh U yCTONYUBOCTH;

npuOOpeTEHNE HABBIKOB PACUETHOW M JKCIEPUMEHTAIBHON paboThl ¢
MPUMEHEHUEM KIIACCHUECKMX W COBPEMEHHBIX METOJOB pacueTa KOHCTPYKIUH U
MEXaHUYECKUX MCTBITAHUN;

MOJIYYCHUE ONBITA CAaMOCTOATEIBLHON pabOThl HAJ aKTyalbHBIMH HAay4IHO-
TEXHUYCCKMMH 33/1a4aMU B 00JIaCTH MTPUKIIATHOU MEXaHUKH.

CompoTHUBIICHHE MAaTEpUajOB  SBIACTCS COCTaBHOW  YacCThIO  MEXAHWKHU
nepopMUpPyeMOro TBEpJAOTO Tela, ONUpaeTcs Ha oOm[Me 3aKOHbl MEXaHHKH,
MaTeMaTUYeCKHii ammapar, (u3ndeckue 3aKOHOMEPHOCTH, MaTepHAIOBEICHUE U
CIIY’KUT OCHOBOM JJii TakuxX JUCIMIUIMH, Kak «JleTaJiu MamuH ¥ OCHOBBI
KOHCTPYUPOBAHUS», a TAKKE CIICIIMAIBHBIX IUCIUTLIINH.

OcHoOBHBIE pa3ebl:

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pe3ynbpraTe u3yueHus: AMCUUILINHBI CTYJEHT JTOJKEH MPUOOPECTU 3HAHUSA,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM EATETbHOCTH, B
YaCTHOCTH:

CnocobeH pa3pabaThiBaTh M MPUMEHSTh HOBBIE MaTEPHUAJIbI, HCCIEA0BATh UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
DuU3MKAa MATHUTHBIX SIBJICHUM

Heab wu3yvyeHus AUCHUILUIMHBI: TIOHMMAaHHUE TPHUPOABI TPOUCXOXKICHUS
MarHeTu3Ma B TBEp/bIX TellaX, OBjlajieHre QyHIaMEHTaIbHBIMU MOHSATUSMHU, 3aKOHAMHU
U TeopusMU (PU3UKM MArHUTHBIX SIBJICHHUM, O3HAKOMJICHHME C OCOOCHHOCTAMHU
MAarHUTHBIX CBOMCTB OCHOBHBIX KJIACCOB MAarHUTOYHNOPSAJOYEHHBIX BEUIECTB U
OCHOBHBIMU METOAAMH UX UCCIEAOBaHUS.

OcHoOBHBIE pa3jebl:

MarueTusm TBepAbIX Teil. [[na- u mapaMarHeTusm

OOmenHoe B3anmozeiicTBue. [Ipubamxenne MoJIeKyIsIpHOTO MO

DeHOMEHOJIOTNYECKUA METO/] ONMCAHNS CBOWCTB MAarHETUKOB

JlomeHHasi CTpyKTypa peppoOMarHeTHKOB

MarnutHsbie (pa3oBble nepexo/pl. TepMoarHaMUKa MAarHETUKOB

MHoronoapeneToyHbple MarHeTUKU. AHTHU(QEpPOMarHeTUKH, (eppUMarHeTUKH,
reJINKOMIAJIbHBIE MarHETUKHU

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHHs] AMCUMIUIMHBI CTYJICHT JAOJDKEH MPUOOPECTH 3HAHMS,
YMEHHUS U HaBBIKHM, HEOOXOAMMbIE i1 €ro Npo(ecCHOHANBHOW JAESITENbHOCTH, B
YaCTHOCTH:

CnocoOeH MpUMEHATh 3HaHUs B 00J1acTH (yHAAMEHTAIBHON U IPUKIAAHON (DU3UKU
B HAyYHO-HCCJICIOBATEIbCKUX 1 MPUKIATHBIX padorax (ITK-1);
CnocobeH pa3pabaThiBaTh U MPUMEHSTh HOBbIE MAaTEPHUAJIbI, HCCIEI0BATh UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).
dopMa NPOMEKYTOUYHOM aTTECTANMM: 3a4ET, IK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
JleTaJiMi MAIIMH M OCHOBBI KOHCTPYHPOBAHHUSA

Hear wu3ydyeHusi AUCHUILUIMHBI: 3aKperieHHe U 000OlIeHHue 3HaHWM,
NOJIYYEHHBIX CTyJICHTaMU TMPU U3YYEHUH JUCLUMUIUIMH MaTEMAaTHYECKOTO U
€CTECTBEHHOHAYYHOT'O IIMKJIA, TPETYCMOTPEHHBIX YUYECOHBIM IJIAHOM B COOTBETCTBHUH C
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM;

NPEIOCTaBIICHUE 3HAHWM, HEOOXOAMMBIX JJIS TMOCIEAYIOIIErO0 OCBOCHHS
JUCUUIUIMH BapUaTUBHOW YacTH MAaTEMaTHYECKOr0 M €CTECTBEHHOHAYYHOIO ILHUKIIA, a
TaKkKe IUCIUIUIMH 0a30BOM W BapuWAaTUBHOW dYacTel MTPO(EeCCHOHATLHOTO IIHUKIIA,
OPEeIyCMOTPEHHBIX y4YeOHBIM IUIAHOM B COOTBETCTBHM C TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM;

dbopMHpOBaHHE Yy CTYACHTOB 3HAaHUM, YMEHUW U HaBBIKOB oOOecreyeHus
OCHOBHBIX CTaHJIapTOB, MCIIOJIb30BAHUS CIPABOYHOM JINTEPATYpPhl U BBIYMCINUTEILHOU
TEXHUKH Ipu u3ydeHun auciuiuimesl JIMuOK, a Taxke BianeHne MeTogaMu
ONpENEICHUSI ONTUMAJbHBIX IMApaMETPOB J€Taled M  MEXaHU3MOB II0 HUX
KMHEMAaTUYECKUM U CHJIOBBIM XapaKTEPUCTHKAM C Y4YE€TOM HauOojee 3HAaYMMBbIX
KPUTEPUEB UX paOOTOCTIOCOOHOCTH.

OcHoBHBIE pa3enabl

CoennHeHns nerajed Mallug

Mexanudeckue nepeiayi 1 3JIEMEHThI IPUBOI0B

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbTaTe n3ydyeHus AUCUMIUIMHBI CTYJEHT AOJHKEH MPUOoOpEeCTr 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NeATeTbHOCTH, B
YaCTHOCTH:

CnocobeH onpenesnsaTe 00JaCTH TPUMEHEHUSI COBPEMEHHBIX MAaTEPHAJIOB, BKIIIOYAs
(bYHKIIMOHATIBHBIC, U OCYIIECTRIIATH, HHHOBAIMOHHbBIE poekThl (ITK-4).

dopMa NIPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
CTpyKTypHbBIE HCCIeJ0BAHUS

Heap wu3y4yeHHMs] OMCHUIVIMHBI: H3YYEHUE TEOPETUYECKUX U TMPAKTUYECKHUX
OCHOB HCCIIEJIOBAaHUS CTPOCHUS KPUCTATUTMUECKUX 0OBEKTOB.

OcHoBHBIE pa3eJibl:

Brenenue. Ctpoenue BemiecTBa. 3aayll CTPYKTYPHBIX UCCIEAOBaHUNA. MeToabl
CTPYKTYpPHBIX HccienoBaHuii. OOmacTH TPUMEHEHHS CTPYKTYPHOTO — aHaiu3a
KPHUCTAJLJIOB.

[Tonsitue cummerpun. CUMMETpUYECKHE TPEOOpa30oBaHUs W DIEMEHTHI
CUMMETpUH, aHanuTudeckas (opma 3amucu mpeobOpazoBaHuil. Cummerpus Quryp.
Teopembl crnoKeHUsI NEMEHTOB cuMMeTpuH. Kiaccel cumMmerpuu, cxema MX BBIBOJA.
Cunronnn. Kpucrammmueckas pemrerka, pemetku bpase. [IpocTpaHCTBEHHBIE TPYIIIBI
cummeTpun  (o6o3Hauenuss énduca, uHTEpHAUMOHANBHBIE O0O3HAYEHUS U
o0o3HaueHus Xoia). MHAeKCh Touek, IpsIMbIX, MIIOCKOCTEH.

PentrenoBckue syuun (PJI). Tlpupoma PJI. Tlomyuenue PJI (TpyOku,
CUHXpOTpOHHOE u3nydyeHue). Cnektpsl PJI. @uibTpbl, MOHOXPOMATOPHI, ETEKTOPHI.
Paccesnue u nornmomienue PJI.

Hudpakuus PJI. dudpakuus kak otpaxkenue. Y paBuenue bparra. Ycnosus Jlays.
CBsi3b MEXJy HMHAEKCAMHU IUIOCKOCTH W AU(GPAKUMOHHBIMM HHAEKCaMU. MeToibl
MOJIy4eHUs] AUPPaKUMOHHOM KapTuHbl. l[IpaBuia moracaHusi ¥ NPOCTPAHCTBEHHAs
rpynna CUMMETPUU KpHUCTaslia, IpeoOpa3oBaHue ocedl KoopauHat. LleHTpupoBaHHbBIE
pemietku. OOpaTtHoe u300pakeHue, oOpatHas peunietka. HHTeppepeHIIMOHHOoe
ypaBHenue. Cpepa DBanbna.

[lonyyenne AUPPaKUUOHHON KapTUHBI M  MCCIEIOBAHUE €€ TE€OMETPHH.
JlebaerpamMel: nosrydeHue, crnocoObl nHAMIMpoBanus. ®a3oBeiil ananus. JlaysrpaMMmsl:
OCOOCHHOCTH pAcIOJNIOKEHUSI MATEH Ha HUX. AHanu3 jaysrpamm. MeTon KadaHus
(BpaiieHusi), MpelecCUOHHbIN MeToA. AHanu3 CHUMKOB. OmpenereHue mapaMmerpoB
SYEHKHU U ITPOCTPAHCTBEHHOM I'PYIIIbl CHMMETPUU KPUCTAILIA.

HccnenoBanre MHTEHCHUBHOCTEH pacCEeSTHHBIX JIydedl. ATOMHBINA  (akTop
paccesiHug. MOJEKyISIpHBIN, TMOSPU3AUMOHHBIA, CTPYKTYpHBIH (akTtopbl. MeToms
pEelIeHUs CTPYKTYPbI KPUCTAJLIOB.

DnekTpoHorpadus.

Heiitponorpadusi.

Ilnanupyemsie pe3yjbTaThl 00y4eHUs (MepeyeHb KOMIIeTCHIMH):

B pe3ynbraTe n3ydeHus AUCUMIUIMHBI CTYJEHT JA0JHKEH MPUOOpecTr 3HAHMUS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JIsl €ro NpohecCUOHATBHOM NeATeTbHOCTH, B
YaCTHOCTHU:

CnocobeH npuMeHATh (PU3NYECKUe 3aKOHOMEPHOCTH B3aMMOICHCTBHSI U3TYUEHUS C
BEIIIECTBOM B COBpeMeHHbBIX TexHoorusax(I1K-2);

Cnocoben pa3pabaThiBaTh M MPUMEHSTh HOBBIE MaTEPHUAIIbI, HCCIEOBAThH UX
cTpykTypy 1 cBoiictBa (ITK-3).

dopMa NPOMEKYTOUYHOM aTTECTANMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
dDa3oBble epexoabl

Heab u3yyeHusi QUCHUILIMHBI: (OpMHUpOBaHUE 0a30BbIX 3HAHUM B 00JIaCTU
($a30BBIX MEPEXOJ0B BTOPOrO pojJa B KOHJIEHCHPOBAHHBIX cpefax, OOecredeHHe
KOMITETEHIIMHA, CBSI3aHHBIX C MCIOJIb30BAHUEM COBPEMEHHBIX (DYHIAMEHTAIBHBIX H
MPUKIAIHBIX JTOCTHXKEHHI B O0JACTAX MNPUMEHEHUS MaTEepHaJOB U W3MEHEHHS] UX
CBOWCTB B Pa3JINYHBIX TEPMOJIUHAMUYECKUX COCTOSHUSIX.

OcHoOBHBIE pa3jebl:

OOmme cBeneHus o (Ha3oBBIX IMEpexoJax B KOHIAEHCUPOBAHHBIX cCperax.
deHoMeHoIoTHYecKast TeOpHsl (Pa30BBIX MEPEXOO0B BTOPOTO POa.

denomeHonornyeckass Teopust (Ppa3zoBBIX MEPEXOAO0B MEPBOrO poja OIM3KUX K
nepexoaam BTOporo poja. eHoMeHonornueckas Teopus (pazoBbIX MEPEX0I0B BTOPOTO
poJa B cUCTeMax C MHOTOKOMIIOHEHTHBIM IIapaMeTPOM ITOPSIKA.

WN3MeHEeHNnsT KPUTUYECKUX CBOMCTB CHUCTEMBI, CBSI3aHHBIE C HEKPUTUYECKUMU
cTeneHsiMu cBo6o . Heconsmepumeie asbi.

VYuer duykryanui napamerpa nopsiika B TEpPMOJUHAMUYECKON TE€OpUH (Pa30BbIX
NEPEXO0JI0B BTOPOTO poJia. YUeT KBaHTOBBIX 3(PPEKTOB.

TouHoe peuienue ogHoMepHON Monaenu WM3uHra. TouHoe penieHre 0aHOMEpPHOU
Mojzienn M3uHra ¢ BHEMIHUM MpoAosibHBIM mosieM. MccnenoBanue moxaenu M3uHra B
MPUOJIMKEHUU ABYXYACTUYHOTO KJIacTepa.

Muxkpockonmyeckas MOJAENb PEMETOYHOTro rasa. Pa3oBbld MEPEX0] KUIKOCTh-
nap. Kpurnueckas onanecueHIus.

CrpykrypHble (a3oBbie miepexonbl. Ilepexompl Tuma cmenieHus. Meton
CaMOCOTJIaCOBaHHBIX (DOHOHOB [JIs1 onmucaHus (a30BbIX MEPEXOJOB THUIA CMEUICHUS.
MUKpOCKONTMYECKUI TaMUJILTOHUAH [JIi CTPYKTYPHBIX (Pa30BBIX MEPEXOJIOB THUIIA
MOPSIIOK-0ECIIOPSIIOK.

KBanToBbie 3(Q(heKThl TYHHETUPOBAHMS. YUET CHJIBHBIX OJIM3KOACHCTBYIOIINX
Koppemsiiuil. Mojenb CerHeTo3JeKTpUYEcKoro (a3oBoro mnepexoja B KpHUCTaUIe
KH2PO4. 1. Mogenb CErHeTodJIeKTPUIYEcCKOro (a3oBOr0 Mepexona B KpHUCTAILIIE
KH2POA4. 1.

MarnuthHsie (da3oBbie nepexoibl. Ilepexon u3 mapamarHUTHOrO B (eppu- u
aHTU(QEppOMarHUTHBIE COCTOSHMS. ['eMKouAanbHbIE HECOU3MEPUMBIE MAarHUTHBIC
CTPYKTYPBHI.

@da30BbIe IEPEXOBI TUIA yIIOpsAaoYeHUsA. OnpenesieHre napaMmerpa nopsaka J1jis
YIOPSAOUMBAIOIINXCA CIUIABOB. lepMoaMHamMuyeckue cBoMcTtBa criaBa Cu3Au.
Kputnueckune sBiaeHusl.

Meron peHopManu3alMOHHOW TIpymmbl. PeHOpManmu3aluoHHas TIpynna B
00paTHOM MPOCTPAHCTBE. £-pa3iioKeHNe. BoluncieHne KpUTUUYECKUX MOKa3aTeei.

IInanupyembie pe3yabTaThbl 00y4eHUs (MepedyeHb KOMIETeHIMi):

B pe3ynbraTe n3ydyeHus AUCUMIUIMHBI CTYJEHT JA0JDKEH MPUOoOpecTy 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE ISl €ro MpodhecCuOHATBbHON IeATeNbHOCTH, B
YaCTHOCTHU:

CnocobeH pa3pabaTbiBaTh U MPUMEHSTh HOBbIE MaTEPHUAJIbI, HCCIEI0BATH UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

dopmMa IPOMEKYTOYHOM ATTECTANMM: 3a4ET, IK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMIIIIMHBI
Heiitponorpagus

Henab u3ydyeHuss QTMCUMILIMHBI MOJYYEHUE CTYACHTaAMU HEOOXOIMMBIX 3HAHUU
JUISL UCCIIEOBAaHUSl CTPOCHUST MArHUTOYMOPSJIOYCHHBIX KPUCTALTUYECKUX OOBEKTOB
IpU MOMOIIH TU(PPaKIIK HEUTPOHOB.

OcHoBHBIE pa3eJibl:

VMICTOYHUMKN HEUTPOHOB M PACCESIHHE HEUTPOHOB KpHUCTAIaMH. PeakTopsl co
CTAallMOHAPHBIM NMOTOKOM. MMmyJsibCHBIE peakTopbl. [[pyrue MMIyJbCHBIE MCTOYHHKHU.
PaccessHne HEUTPOHOB sapaMU. YINPYroe paccesHHE HEUTPOHOB KPUCTAILIAMH.
Kpucrannorpaduueckre acekTsl pacCestHisI HEUTPOHOB.

®dakTophl, OMpEACNAIONINe WHTCHCUBHOCTh AU(PPAKIHOHHBIX  OTPAKCHUI.
['eomeTpuyeckne acnekTbl HW3MEPEHUs HMHTErPAIBHOW HMHTEHCUBHOCTH OTPAXKECHHUM.
Meronbl CKaHMpOBaHHA OOpaTHOrO mpocTpaHcTBa. llepexon OT HMHTErpanbHBIX
MHTEHCUBHOCTEH K CTPYKTYPHBIM (pakTOpam.

JInppaKkIMOHHBIE UCCIIEOBaHMS HA YCTAaHOBKAaX C MOCTOSHHOW JJIMHOM BOJIHBI.
MoHoxpomaruzanuss U KOJUIMMaUusl INEPBUYHOIO IydyKa HEUTPOHOB. AnmapaTrypa U
TEeXHHKa HEUTPOHOTpapUUECKUX U3MEPEHUI.

HekoTtopele Bompocbl 00paOOTKM HEUTPOHOTpaMM  IMOJIUKPUCTAIITUNYECKUX
ob6pasioB. Meroxa Putsenbaa.

JudpakiMOHHBIE HCCIEAOBAHMS Ha YCTAHOBKAX C HEIMPEPBIBHBIM CIIEKTPOM
HEUTpOoHOB. MeToj 6esioro myyka.

Meron Bpemenu nposera. CTOXacTUYECKUE TPEPHIBATENH.

CuMMeTprs MarHUTOYNOPSAOYEHHBIX KpuCTAIoB. [IIyOHMKOBCKHME TpyMIibl
MarHUTOYIMOPSIIOYEHHBIX  KpUcTaioB. lIpencraBieHus 1IyOHMKOBCKHUX — TPYIIIL
[{BeTHass MarHUTHAsE CHMMETPHS.

[IpuBoaMMBIE  TpENCTaBICHUS NPOCTPAHCTBEHHOM Trpymmbl Ha  0Oasuce
JIOKQJIU30BAHHBIX  aTOMHBIX  (QyHKumid. ba3ucHele GYHKIUM  HENPHUBOJUMBIX
[IPEACTABICHUM POCTPAHCTBEHHBIX IPYIIIL.

Konnenus ga3oBbix nepexo0B B ONUCAHUH MarHUTHBIX CTPYKTYp. [locTpoeHue
MarHUTHBIX CTPYKTYp u3 Oa3ucHbIX GyHKIMA. [Ipumepsl CUMMETPUIHOIO aHaIHM3a
MAarHUTHBIX CTPYKTYP.

Paccesnue HEUTPOHOB MAarHUTOYIIOPSAIOYEHHBIM KPUCTAIIIOM. BO3MOKHBIE TUIIBI
MAarHATHBIX pemerok. OnpeneneHne KaHajla Iepexoia Wil 3Be3bl BOJTHOBOTO BEKTOpa
U3 CUCTEMbl MArHUTHBIX PEQIIEKCOB.

OnpeneneHne MarHUTHOM CTPYKTypbl — BTOpPOHM 3Tanm HEUTpoHOTpaduyecKoro
HCCIIETOBAHMS.

PaccesiHue nonsipu30BaHHBIX HEUTPOHOB HA MATHUTHBIX CTPYKTypax.

Poner noMeHHOM CTPYKTYyphl TpU HEUTPOHOTpapUUECKOM  HCCIEAOBAHUU
MAarHeTHKOB.

MaruutHoe paccessHHE€ HEUTPOHOB B CTPYKTYPHO HMCKAKEHHBIX KpHUCTaJUIax.
ATOMHBIN (popM-(HaKTOp MArHUTHOTO PACCESHHUS.

MeTob! BbIICTIEHHUSI MArHUTHOM COCTABJISIFOIIEH NTPU PACCETHUN HEUTPOHOB.

IInanupyembie pe3yabTaThbl 00y4YeHUs (MepevyeHb KOMIETeHIi):

CrniocoOeH npuMeHsITh PU3NYECKre 3aKOHOMEPHOCTH B3aUMOCHCTBHS U3IIy4ECHHUS C
BEIICCTBOM B COBpeMeHHBIX TexHoorusx(I1K-2);



CnocobeH pa3pabaTbiBaTh U MPUMEHSTh HOBbIE MaTEPHUAJIbI, HCCIEI0BATH UX
CTpyKTypy 1 cBoiicTBa (ITK-3).
®opMa MPOMEKYTOYHOM ATTECTAUM: 3a4ET



AHHOTanMs K padoyeil mporpaMme JUCUMUILIMHBI
DOTOHUKA M aKYCT03JIeKTPOHUKA

Henp u3ydyeHMss AMCUMINIMHBI: M3YYUTh DPACIPOCTPAHEHHE CBETA B TOHKHUX
IUICHKaX M BOJHOBOJAx. PaccMoTpeThs B3aMMOIEWCTBUE AKYCTHYECKOW BOJHBI CO
CBETOBOM 1J11 0OBEMHBIX U HHTErPAIbHBIX YCTPOICTB.

OcHoBHBIE pa3jebl:

[lepcnekTUBBl HCHOJB30BAHMS AKYCTO- W ONTORJIEKTPOHHBIX YCTPOWCTB B
TEXHUKE.

VYpaBHenus Makcsemia. [IneHouHbIe BOTHOBOABI M 3Ur3aro00pa3HbIe BOJHBI.

BomnoBogubie  Mmoawl.  Pacnpemenenue 1mosst B BOJHOBOAHOM — MOJE.
JlucnepcroHHOE ypaBHEHHE. DIIEMEHTHI CBA3U B3aumoencTBie Mo/,

Ontuyeckoe mnpeodOpa3zoBanue @Dypbe. DYHKIUU CBEPTKH, KOpPPEISALUH,
aBTOKOppessinuu. CoriacoBaHHble (QUIBTPHI

AxkycToonTuueckoe B3aumozeicTaue. Judpakuus niockoi CBETOBOW BOJIHBI.

®otoynpyruit koaddunrent. KoapduureHt akycToonTHUECKOro KayecTna.

Hudpakaus bperra. AnuzorponHas mudpaxuus. llpumep audpaxkouu Ha
KpUCTaJlJIe HI00aTa JIUTHS

Axyctoontuueckue aediextopsl. OCHOBHbIE TapaMeTpbl. [IpuMeneHnem.

OnTuyeckas 00padotka nHpopmaru. ONTHYECKUI TPOLECCOP.

Hudpakuust bperra Ha manbix U 6osbmux yriaax. Q(OEKTUBHOCTh IUDPAKIIHH.
[Ipumenenue.

AKYCTOONTHYECKUI NIEpecTpanuBaeMblid (PUIBTP.

AKyCTOONITHYECKNHN CIIEKTPATIbHBIN aHATIU3ATOP.

AKYCTOONITHYECKUI KOPPENATOP CUTHAJA.

Ilnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pesynbraTe u3yueHus: AUCUUIUIMHBI CTYJACHT JOJIKEH MPUOOPECTH 3HaHUS,
YMEHHMsI U HaBbIKU, HEOOXOAUMBIE JIs1 €r0 MpOoeCCUOHATBHON AESITENIbHOCTH, B
YaCTHOCTH:

Crnioco6eH pa3pabaTbIBaTh U IPUMEHSATH HOBbIE MaT€pHAJIbI, UCCIIEI0BATh UX
cTpykTypy 1 cBoiictBa ([TK-3).

@dopMa NpoOMe:KYTOUHOM aTTecTALMU: YK3aMEH, KypcoBas padora.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIIMHBI
du3nka KBa3UKPHUCTAIJIOB H FeTePOCTPYKTYP

Lenab m3ydyeHuss TMCUMILVIMHBI: M3YYCHHE METOJOB OMHUCAHUS U (U3HUUECKUX
CBOMCTB  MaTepvalioB,  OOJAJarOlIMX  CTPYKTYPHBIM  YIOpPSIOYECHUEM  HE
KPUCTAIIMYECKOTO TUIIA HA MUKPO-, ME30- 1 MAKPOCKOIIMYECKOM YPOBHSIX.

OcHoBHBIE pa3jebl:

Beenenue

Hecopasmepnsie CTpyKTypBI

KBazukpucrauib

['eTepoCTpyKTypbl U TEKCTYPUPOBAHHBIE MATEPHAIIBI

®pakTanbHble METOBI B (PU3HKE KOHICHCUPOBAHHOTO COCTOSIHUSI BEILIECTBA

[TpunoxeHus: U NpaKTUYECKUE TPUMEHEHUS TETEPOCTPYKTYP U KBa3UKPUCTAILIOB

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTCeHIM):

B pesynbTaTe n3ydeHus AUCUMIUIMHBI CTYJEHT J0HKEH MPUOOpeCcTy 3HAHMUS,
YMEHUS U HaBbIKW, HEOOXO0AUMBIE I €0 NMPOodeCcCUOHANIBHON AeSTEILHOCTH, B
YaCTHOCTH:

Cnocoben pa3pabaThiBaTh U MPUMEHSTh HOBbIE MaTEPHAIIbI, HCCIIEIOBATH UX
cTpykTypy 1 cBoiicTBa ([TK-3).

®dopma NpoMeKYTOYHOM aTTecTallMM: YK3aMEH, KypcoBas padoTa.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
CnuHTpOHMKA

Heab wu3ydyeHuss OMCUMILUIMHBI: (HOPMHUPOBAHME Yy ACHUPAHTOB IMOHUMAHUS
OPUPOABI SIBJICHUH, CBA3AHHBIX CO CIMH-3aBUCUMBIM 3JIEKTPOHHBIM TPAHCIIOPTHOM B
pa3MYHBIX  KJAccaX  MAarHUTHBIX W THOPUIHBIX  HAHOCTPYKTYP, HABBIKOB
CaMOCTOSTENIbHOTO UCCIEOBAaHUS TEOPETHUECKUX MPOOJIEM CIIMH-3aBUCUMBIX SIBIICHUM,
aHaJIM3a YKCIEPUMEHTAIbHBIX JAHHBIX, CTIOCOOHOCTH PEUICHHs BOMPOCOB, CBSI3aHHBIX C
CO3JaHUEM TMPUHLHUIIHAAIBHO HOBBIX JJIEKTPOHHBIX YCTPOMCTB, IOCTPOEHHBIX Ha
BO3MOKHOCTH MaHUIYJIMPOBATh CIUHOBBIMH CTETIEHSIMU CBOOO/IBI.

OcHoOBHBIE pa3jebl:

CrHeKTp 3J€KTPOHHBIX COCTOSTHUN U TPAHCIIOPTHBIE CBOKMCTBA HAHOCTPYKTYP.

CHnHH-BEHTHIIbHBIE CTPYKTYPBL; 3(PPEKT TMraHTCKOr0o MarHUTOCOIPOTUBIICHHUS.

MarsauTHbl€ TYHHEJIBHBIE CTPYKTYPBI.

CrnuH-3aBUCHUMBIN TPAaHCIIOPT B THOPUAHBIX CTPYKTYpPAX.

CHHHOBBIN TPAHCIIOPT U CIIMHOBAS IMHAMHUKA B MArHUTHBIX HAHOCTPYKTYpax.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbpraTe u3yueHus: AMCUUILIINHBI CTYJAEHT JIOJKEH NPUOOPECTU 3HAHMUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1eATEIbHOCTH, B
YaCTHOCTH:

CnocobeH MpuMeHATh 3HaHus B 00J1acTU (PyHAaMEHTaIbHOW U MPUKIAAHOW (PU3UKH
B HAyYHO-HCCJICIOBATEIbCKUX 1 MPUKIATHBIX padorax (ITK-1);

CnocobeH pa3pabaThiBaTh U MPUMEHSTh HOBbIE MAaTEPHAJIbI, HCCIEI0BATh UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

dopMa IPOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Teopus rpynn

Heab u3yyeHusi AMCUMIIMHBI: TTOJIYYeHUE CTYJEHTaMU HEOOXOJAMMBIX 3HAHUN
B anreOpanyecKkod TEOopud TPYNN U NPHIOKEHUS ATOW TEOPUHU Uil YNPOIICHUS U
perieHus GU3NUECKUX 3a/1a4, 00JaJaAI0NINX KaKON-IM00 CUMMETPHEH.

OcHoBHBIE pa3jebl:

DneMeHThbI TEOPUU TPYIIIL.

Teopus npeacTaBiaeHU TPyII.

[IpownsBeneHue rpymi.

Masbie KoneOaHusi CAMMETPUYHBIX CHCTEM.

da30BbIe MEPEX0Ibl BTOPOIO PoJia B KpUCTALIAX.

Kpucramesr.

[Tornouienne 1 KOMOMHAILIMOHHOE PACCESIHUE CBETA.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbraTe u3yueHus: AMCUUIUIMHBI CTYJAEHT JOJKEH MPUOOPECTH 3HaHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIs1 €70 MPOPECCUOHANBHOM AESITEIbHOCTH, B
YaCTHOCTH:

Crioco6eH pa3pabaTbIBaTh U IPUMEHSATH HOBBIE MaT€pHAJIbI, UCCIIEI0BATh UX
CTpYKTYpy 1 cBoiicTBa (ITK-3).

®opmMa NPOMeKYTOYHOM aTTeCTAIMM: YK3aAMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
KBanToBasi Teopusi TBepA0ro Tea

Heap u3y4yeHMsl AUCHUIUVIMHBI: W3YYCHHE KBAaHTOBOW TEOPUHM TBEPIBIX TEN,
KOTOPOE€ BKJIFOYAET MOJYYEHHUE CTYJICHTAMU CIEAYIOIIMX HABBIKOB: BIAJICHUE OCHOBAMHU
COBPEMEHHOM KBAaHTOBOM TeOpUM TBEPIOTro Tena, 0e3 KOTOpPOH HEBO3MOXKHO
TBOPYECKOE HCIOJB30BAHME B MPAKTUYECKON JIEATEIIBHOCTH YK€ H3BECTHBIX
bu3nueckux SBICHUN B TBEPIBIX TEJIax, BOCIPHUATHE, a TeM 0oJiee, reHepanns HOBBIX
buznueckux uAeH; OCBOCHHME JOCTHKEHHH KBaHTOBO-MEXAaHHMYECKOIO OMHCAHMS
AJIIEKTPOHHOM U KOJNEOAaTeNbHOM CHUCTEM KpHCTaula, Ha KOTOPBIX Oa3upyroTCs
TEPMOJIMHAMMUKA, SIBJIEHUSI IEPEHOCA U CBEPXIPOBOJUMOCTh B TBEPHBIX TEJaX; YMEHHE
pelIaTh 3a1a4v KBAaHTOBOW TEOPUU TBEPAOTO TEA.

OcHoBHBIE pa3eJibl:

DNEKTPOHBI B TBEPAOM TEJIE.

®oHOHHAsI TOICUCTEMA, ITIEKTPOH-(POHOHHOE B3aUMOJICHCTBUE U

CBEPXIIPOBOJIUMOCTb.

Kunernueckue cBOMCTBaA.

CoBpeMeHHBIE METO/IbI UCCIIETOBAHUS TBEPIBIX TEIL.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbTaTe n3ydyeHus JUCUMIUIMHBI CTYJEHT J0JHKEH MPUOOpECTH 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €r0 Npo(hecCUOHATBHOM NEATETbHOCTH, B
YaCTHOCTH:

CnocobeH pa3pabaThiBaTh U MPUMEHSTh HOBbIE MAaTEPHUAJIbI, HCCIEI0BATh UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

dopMa IPOMEKYTOYHOM ATTECTALUM: DK3aMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
Du3nKa CerHeTO3JIeKTPUKOB U CETHETOIIACTHKOB

Heab u3yyeHusi AMCUMIIMHBI: TTOJIYYeHUE CTYJEHTaMU HEOOXOJAMMBIX 3HAHUN
10 (PU3HUKE CETHETOANEKTPUKOB U CETHETOAIACTUKOB - MEPCIIEKTUBHBIX MAaTEPUAIIOB JIJIS
AIEKTPOHUKH.

OcHoBHBIE pa3jebl:

CrioHTaHHas MoJsIpU3anus KpUCTaIIOB.

DEHOMEHOJIOTUYECKAs TEOPUS CETHETOAIEKTPUYECTBA.

JIoMeHHas1 CTPYKTypa CETHETORJIEKTPUKOB.

@uU3NYECKHUE CBOMCTBA CETHETOAIEKTPUKOB.

[Ipupona CIOHTaHHOW NOJIAPU3ALUN.

AHTHCETHETO3JIEKTpUYECTBO. PazmMepHbie 3 (PEeKThl B CErHETOINEKTPUKAX.

OO11ue 4epThl CETHETO3ACTHUECKUX (Pa30BBIX MEPEXOIO0B.

CTpyKTypHBIE TUIIBI U CEMENCTBA CETHETOAIACTUKOB.

OCHOBHBIE CBOWCTBA CETHETOAIACTUKOB.

IIprMeHeHne CerHeT01aCTUKOB.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pe3ynbraTe u3yueHus: AUCUUILIMHBI CTYAEHT JOJKEH MPUOOPECTH 3HAHUA,
YMEHUS U HABBIKH, HEOOXOAUMBIE JUIsl €ro Npo(hecCUOHATBHOM NeATETbHOCTH, B
YaCTHOCTHU:

CnocobeH pa3pabaThiBaTh M MPUMEHSTh HOBBIE MaTEPHUAJIbI, HCCIEA0BATh UX
CTpyKTYypy 1 cBoiicTBa (ITK-3).

®opMa MPOMEKYTOUYHOM aTTECTAMM: DK3AMEH.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
KBantoBasi Teopusi Marneruzma

Heap wu3yYeHMss AUCHMIVIMHBI: [IOHUMaHWE HPUPOIBl  (HOPMUPOBAHUSA
MarHUTHBIX CBOMCTB B pa3HbIX KjaccaX KOHJECHCHPOBAaHHBIX CpEl, HAaBBIKOB
CaMOCTOSITEJIFHOTO ~ UCCJIEIOBAHUSl TEOPETUYECKUX MpOoOJEM KBAaHTOBOM TEOpUHU
MAarHeTU3Ma U aHAJIN3a DKCIIEPUMEHTAIIBHBIX JaHHBIX.

OcHoBHBIE pa3jebl:

OCHOBHBIE BUIbl MATHUTHOTO MOPSIKA

Maruetnsm CHIIBHOKOPPEIUPOBAHHBIX CUCTEM

HwuskomepHbIli MAarHETU3M

YKUCIEHHO TOYHBIE METObl B KBAHTOBOM TEOPUM MarHeTU3Ma

ILnanupyemsie pe3ybTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbraTe u3yueHus: AUCUUILIMHBI CTYAEHT JOJKEH MPUOOPECTH 3HAHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €r0 MPOPECCUOHANBHOM 1€ATEIbHOCTH, B
YaCTHOCTHU:

Crioco6eH pa3pabaTbIBaTh U IPUMEHSATh HOBBIE MaT€pHAaJIbl, HCCIIEI0BATh UX
cTpykTypy 1 cBoiicTBa ([TK-3).

DopMa NPOMEKYTOYHOH aTTECTALMM: DK3AMEH.



AHHOTanus padoyeil NPOrpaMMbl MPAKTHKH
YueOHas npakTuka: O3HAKOMHUTEIbHAS MPAKTHKA

enb u3ydeHus JMCUUILNIMHBI: 3HAKOMCTBO C HAyYHO-TIPOU3BOICTBEHHOU
JEATENBHOCTBI0 HAYKOEMKHUX IPEIIIPUATUI PETUOHA.

OcHoBHBIE pa3eJibl:

HNHCTpyKTaXX MO TEXHUKE OE30M1aCHOCTH;

[TonGop u aHanM3 MUTEPaTYPHBIX JaHHBIX IO UCCIIEAyeMOi pobieme;

OdopmiieHne oT4eTa;

YcrTHas 3amura oT4eTa o MPAKTUKE.

IInanupyembie pe3yJabTaThbl 00y4YeHUs (MepevyeHb KOMIeTeHIi):

B pesynprare wW3ydeHHMs [AHHOW JUCLHMIUIMHBI y CTYAEHTAa JOJIKHBI
c(hOpMHUPOBATHCS CIAEAYIOMINE KOMIIETEHIUU:

CriocoOeH NpUMEHSATh OCHOBHBIE KOHIENIIMY COBPEMEHHOI'O €CTECTBO3HAHUS B
MEKIUCIUILTHHAPHBIX uccnenoBanusx (OITK-4);

CriocoOeH npuMeHsTh 3HaHUs B 00s1acTu (GyHIaMEHTAJIbHOM U MPUKJIaIHOM
(U3UKHN B HAYYHO-UCCIICIOBATEILCKUX U MPHUKIAAHBIX padorax (ITK-1);

CriocobeH npuMeHsITh PU3NYECKUE 3aKOHOMEPHOCTH B3aUMOECHCTBUS
U3JTyYCHHUS C BEIIECTBOM B COBpeMeHHbIX TexHonorusx ([1K-2).

dopMa IPOMEKYTOYHOM aTTECTALUM 3a4ET.



AHHOTanus pado4yeil NporpaMMbl NPAKTUKH
IIpousBoacrBenHas npakTuka: HayuHno-uccieqoBarejbckas padora

Heab udyyeHus AMCHUILTAHBI: IPUMEHSTH MMOJYyYEHHBIE TEOPETUUECKUE 3HAHMS
U pa3BUBATh TBOPYECKYIO MHUIIMATUBY MPHU BHIMIOJHEHUN OPUTHHAIBHBIX HAy4YHO-
UCCJIeI0BATEIHCKUX 3a]1ay.

OcHoBHBIE pa3jebl:

HNHCTpyKTaXX MO TEXHUKE OE30MTaCHOCTH;

[TonOop auTEepaTypHBIX JaHHBIX [0 UCCIEAYEMOU podIeMe;

CocraBneHue IIaHa NPOBEACHUS TEOPETHYECKUX WIH SKCIEPUMEHTAIBHBIX
HCCIIETOBAHMM.

[IpoBeaeHue uccae0BaHUN;

Odopmnenue otueta o HUP;

VYcrHad 3amura oruera o HUP.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pesynbrare W3ydeHHS [AHHOW JUCLHMIUIMHBL Y CTYJEHTA JIOJKHBI
c(OpMHUPOBATHCSA CIIEIYIOIINE KOMITETECHIINH:

Crnioco0OeH npeACTaBiIsITh pe3yJabTaThl COOCTBEHHOH MpodecCuoHaIbHOM
NEATEIIbHOCTH B CIIEUAIM3UPOBAHHBIX IMEUYATHBIX U AJIEKTPOHHBIX U3JAaHUAX, 4 TAKKE
MpU MyOJIMYHBIX BBICTYIUICHUSX C TIPUMEHEHUEM COBPEMEHHBIX CPEJICTB U
OpHeHTUPYsCHh Ha oTpeOHOCcTH ayauTopun (OITK-5);

Croco0eH NpuMEeHATh 3HaHUs B 00J1acTH (PyHAAMEHTAIBHOU U MPUKIIATHOM
(GU3HKN B HAYYHO-UCCIIC0BATEIBCKUX U MPUKIaIHbIX padorax (ITK-1);

CnocoOeH NMpuMEeHsTh (PU3NYECKUe 3aKOHOMEPHOCTH B3aUMOACHCTBUS
U3JTYYCHUS C BEIIECTBOM B COBpeMEHHBIX TexHonorusx ([1K-2);

CnocobeHn pa3pabarbiBaTh U NPUMEHSTh HOBBIE MaTEpHUAJIbl, MCCIEI0BATh HX
cTpykTypy 1 cBoiictBa (ITK-3).

dopMa NPOMEKYTOUYHOM aTTECTALMM 3a4ET.



AHHOTanus padoyeil MpOorpaMMbl MPAKTUKH
IIpousBoacrBenHas npakTuka: HayuHo-ucciieqoBare/bCKasi IPaKTHKA

Leab n3y4eHnst JMCUMILUIMHBI: TIPUMEHATH OJYYEHHBIE TEOPETHUECKUE
3HAHUA U Pa3BUBATh TBOPUECKYIO MHUIIMATUBY MPU BBINOJIHEHUH OPUTHHAIBHBIX
Hay4YHO-HCCJIEIOBATEIbCKUX 3a/1a4.

OcHoBHBIE pa3jebl:

HNHCTpyKTaXX MO TEXHUKE OE30MTaCHOCTH;

[TonOop auTEepaTypHBIX JaHHBIX [0 UCCIEAYEMOU podIeMe;

CocraBneHue IJIaHa TPOBENCHHS TEOPETUUYECKUX WM  IKCIEPUMEHTAJIbHBIX
HCCIIETOBAHMM.

[IpoBeaeHue uccae0BaHUN;

Odopmnenue otueta o HUP;

VYcrHad 3amura oruera o HUP.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pesynbrare wW3ydyeHHS [AHHOM JUCHMIUIMHBI Yy CTYJEHTA JIOJKHBI
c(OpMHUPOBATHCSA CIIEIYIOIINE KOMITETECHIINH:

CriocobeH  mpeAcTaBisATh  pe3yibTaThl  COOCTBEHHONW  Npo¢eCCHOHAIbHOU
NEATEIIbHOCTA B CIIEIIUAIN3UPOBAHHBIX IEYATHBIX U JJIEKTPOHHBIX M3JAHUAX, A TaKKe
Mpyu MNYyOJMYHBIX BBICTYIUICHUSX C TPUMEHEHHUEM COBPEMEHHBIX CPEACTB U
OpHEeHTUPYSCHh Ha ToTpeOHOCcTH ayautopun (OITK-5);

Croco0eH NpUMEHATh 3HaHUs B 00J1aCTH (yHAAMEHTAIBHON U IPUKIATHON
(GU3HKN B HAYYHO-UCCIIC0BATEIBCKUX U MPUKIaIHbIX padorax (ITK-1);

CnocoOeH nMpuMeHsTh (PU3NYECKUEe 3aKOHOMEPHOCTH B3aUMOACHCTBUS
U3JTYYCHUS C BEIIECTBOM B COBpeMEHHBIX TexHonorusx ([1K-2);

CnocobeH pa3pabaThiBaTh U NMPUMEHSTh HOBBIE MaTepHallbl, MCCIEI0BATh MX
cTpykTypy 1 cBoiicTBa (I1K-3).

dopMa NPOMEKYTOUYHOM aTTECTALMM 3a4ET.



AHHOTanus pado4yeil NporpaMMbl NPAKTUKH
IIpousBoacrBenHass npakTuka: [legaroruyeckass npakTuKa

Heap u3ydeHMs NUCHMILVIMHBI: W3YYEHHE OCHOB IE€JAarormyeckoil m ydeOHO-
METOJUYECKOH pabOThl B BBICIIMX YYEOHBIX 3aBEACHUAX M HMHHOBAIlMOHHBIX
o011e00pa30BaTEIbHbIX YUPEXKICHUAX PA3IMYHOTO THIA,  OBJIAJCHUE HABBIKAMU
NPOBEJCHUS OTACNBHBIX BHJIOB YYEOHBIX 3aHATUH 1O JUCHUIUIMHAM Kadeap
COOTBETCTBYIOILIETO YUPEXKACHUS, MPUOOPETEHUE ONBITA MEAAroruyeckoil paboThl B
YCIIOBUSIX BBICHIETO Y4€OHOTO 3aBEIACHMS.

OcHoOBHBIE pa3jebl:

O3HaKOMJICHHE CO CTPYKTYpO 00pa30BaTeIbHOro mpolecca B 00pa3oBaTeIbHOM
YUPEKICHUY;

[TonOop 1 aHaNIW3 OCHOBHOM U JAOINOJIHUTEIHON JUTEPATYPbl B COOTBETCTBHUHU C
TEMATUKOU U LIEJISIMU 3aHITUN;

CamocrosTenbHas IMOATOTOBKA IUIAHOB W KOHCIEKTOB 3aHATUMN; NPOBEICHUE
3aHATUM;

OdopmieHue oTyera.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pesynbrare u3ydeHMs [JAHHOM JUCLUILIMHBL y CTYAEHTAa JOJDKHBI
c(hOpMHUPOBATHCS CIAEAYIOMINE KOMIIETEHIUU:

CrnocoOeH MpPUMEHATh COBPEMEHHBIE TEOPETHUECKUE MOJEHN (PU3MUYECKHUX
ABJICHHM, TMPOLIECCOB M CHUCTEM, a TaKXKE PE3yNbTaTbl HKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHMH B (DYHIIaMEHTAIBHBIX U MPUKIAIHBIX pazpadorkax (OITK-1);

CrnocoOeH TMOHMMATh MPUHUUIIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUI U UCTIOIb30BATh UX JJIS pEeUICHUs 3a/1ay Ipo(ecCHOHAIbHOMN eI TeIbHOCTH
(OIIK-3);

CrnocobeH  mpeAcTaBisaTh  pe3ylbTaTbl  COOCTBEHHOW  MPOQECCHOHAIBHON
JEATENBHOCTH B CIEUNAIU3UPOBAHHBIX IEYATHBIX U JJIEKTPOHHBIX M3JAHUAX, a TaKKe
npu MyOJMYHBIX BBICTYIUIGHHSX C [PUMEHEHHEM COBPEMEHHBIX CPEICTB |
OpPHEHTHUPYSCH Ha oTpeOHOCcTH ayauTopun (OITK-5);

CriocobeH OoCyUIecTBIATh IUIAaHWPOBAHKE, OPraHU3allMI0, HAYYHO-METOINYECKOE
o0OecnieyeHre U MPOBEACHHE YYEOHBIX 3aHATHI B 00pa30BaTEIbHOW NEATEIBHOCTH B
COOTBETCTBUU ¢ TIpodeccruoHabHON oArotoBkoit (ITK-5).

dopma NpoOMe:KYTOYHOM aTTeCTAIUM 3a4eT.



AHHOTanus pado4yeil NporpaMMbl NPAKTUKH
IIpousBoacreeHHas npakTuka: [peqauniaoMHas npakTuKka

Henab u3ydyeHuss AUCHUILUIMHBI: 3aKPEIUICHUS 3HAHUW M YMEHUH, MOTYyYEHHBIX
Ha 3aHATHUSX O BCEM JMCIMIUIMHAM, BBITIOJIHEHHE BBITYCKHOM KBAU(PUKAIUMOHHOM
paboTHI.

OcHoBHBIE pa3jebl:

HNHCTpyKTaX MO TEXHUKE OE30MaCHOCTH;

[TonOop nmuTepaTypHBIX AaHHBIX IO UCCIEAYEMOM MpoOIeMe;

CocraBneHue IUIaHa TPOBEACHUS TEOPETHYECKUX WIH SKCIEPUMEHTAIBHBIX
HCCJICIOBAHUM;

[IpoBeaeHue uccae0BaHUN;

OdopmieHue oTyera;

VYcTHad 3ammra oT4eTa.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHINH):

B pesynbrare u3ydeHMs JAHHOM JUCLUIUIMHBI y CTYAEHTAa JOJDKHBI
c(OpMHUPOBATHCSA CIIEIYIOIINE KOMITETECHIINH:

CriocobeH  mpeAcTaBisATh  pe3yibTaThl  COOCTBEHHONW  Npo¢eCCHOHAIbHOU
JEATENBHOCTH B CIEHUAIU3UPOBAHHBIX IEYATHBIX U JJIEKTPOHHBIX M3JAHUAX, a TaKKe
Ipyu MOyOJIMYHBIX BBICTYIUIEHUSIX C TPUMEHEHHEM COBPEMEHHBIX CpPEACTB U
OpHeHTUPYsCHh Ha IoTpeOHOCTH ayauTopun (OITK-5);

Croco0eH NpUMEHATh 3HaHUs B 00J1aCTH (yHAAMEHTAIBHON U IPUKIATHON
(GU3HKN B HAYYHO-UCCIIC0BATEIbCKUX U MPUKIaIHbIX padorax (ITK-1);

CnocoOeH nMpuMeHsTh (PU3NYECKUEe 3aKOHOMEPHOCTH B3aUMOACHCTBUS
U3JTYYCHUS C BEIIECTBOM B COBpeMEHHBIX TexHonorusx ([1K-2);

CnocobeH pa3pabaThiBaTh U NMPUMEHSTh HOBBIE MaTepHallbl, MCCIEI0BATh MX
cTpykTypy 1 cBoiictBa (I1K-3);

Cnocoben ompenenarb o07acTH W 3a7a4ydl  NPUMEHEHUS COBPEMEHHBIX
MaTepUajoB, BKIOYas (PYHKIMOHAJIBHBIE, U OCYILECTBISATh HHHOBAIIMOHHBIE MPOEKTHI
(TIK-4).

dopMa NPOMEKYTOUYHOM aTTECTALMM 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIMHBI
IKoJ0rus

Henab u3yyeHusi AMCUMILVIMHBI: (OPMUPOBAHUE Y CTYACHTOB MPEICTaBICHUHN O
B3aMMOJICUCTBUM OPraHW3MOB U CpEeIbl, O MHOTO0OOpa3vM >KUBBIX OpPraHU3MOB Kak
OCHOBBl OpraHU3allMM MU YCTOMYMBOCTH OHMOCHEpPHI, O B3AUMOCBS3ZSX MPHUPOJBI U
YeJI0BEYECKOr0 OOIECTBA, HEOOXOAMMBIX [UIsl pEIICHHA 3a/lad  pPaluOHAIBLHOTO
MPUPOIONOTIB30BAHMSL.

OcHoBHBIE pa3jenbl

Orarbl B3aMMOOTHOILIEHUS YEJI0BEKa U PUPO/IbI

OCHOBHBIE MOHATHUS, 3AKOHBI ¥ TPUHIUIIBI 3KOJOTUN

['1obabHBIE M pETMOHANIBHBIE IKOJIOTMYECKUE IPOOIEMBI

DKOJIOTMYECKUI MOHUTOPHHT U SKOJIOTHYECKOE HOPMUPOBAHHE

XO03SIICTBEHHBIN MEXaHNU3M YIIPABIIECHUS TPUPOIONOIB30BAHUEM

WHxeHepHas 3auTa OKpYKarolen Cpeibl

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedeHb KOMIIeTeHIM):

B pe3ynbpTaTe u3yueHus: AUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTH 3HAHUS,
YMEHHUSI U HaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH

CrocoOeH MPUMEHATh OCHOBHBIE KOHIIEMIIMM COBPEMEHHOI'O €CTECTBO3HAHMS B
MEXTUCIUTUIMHAPHBIX uccieaoBanusax (OITK-4).

dopMa IPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
du3nka NoJIynpoBOAHMKOB U THIIEKTPUKOB

Henb n3y4yeHus1 AMCUUILIMHBI: U3YYCHHE OCHOBHBIX 3JIEMEHTOB 30HHOM TEOPHUH
HOJyTIPOBOJHUKOB: BOJHOBasi (DyHKLHUS 3JEKTPOHA B MEPUOJUYECKOM I0JI€, 3aKOHBI
Jucrepcuu, 30Hbl bprinosHa, s¢dexTrBHas Macca 3JIEKTPOHOB U AbIpoK. CTaTHUCTHKA
ANIEKTPOHOB W JABIPOK, MEXAHHU3MbI IMPOBOJAMMOCTA COOCTBEHHBIX M HPHUMECHBIX
MOJIyIIPOBOJJHUKOB,  BOJOPOJONOJ00HAsT MOJENb MOJYIMPOBOJHHUKOB C MPOCTBIMHU
MPUMECHBIMH LIEHTPaMH. 3aBUCUMOCTH IPOBOJUMOCTH NMPUMECHBIX MOJYIPOBOAHUKOB
OT TEeMIIEpaTypbl U CTENEHU JIETUPOBAHUS B LIMPOKOM TEMIIEPATypPHOM HWHTEpBAJE.
SBneHus, BO3HUKAOIIME TMPHU KOHTAKTE METAUIOB M IOJYIPOBOJHUKOB,
MOJIyIPOBOJHUKOB C  pA3JIMYHBIM THUIIOM MPOBOJAUMOCTH. W3yuyuTh OCHOBHBIE
MEXaHU3Mbl TMOIJIOUIEHUSI CBETa B IMOJYINPOBOJHUKAX C MPSMBIMH W HENPAMBIMU
AJIEKTPOHHBIMU NIEPEXOAAMM.

OcHoOBHBIE pa3febl:

DNeMEHThI 30HHOW TEOPHUH TBEPAOTO TeJIa

CratncTrKa 3JIEKTPOHOB U JIBIPOK B MOJYIIPOBOAHUKAX

TpaHcOpTHBIE CBOKCTBA MOIYIIPOBOIHUKOB

SIBneHus B KOHTaKTax

HepaBHOBECHBIE 3JIEKTPOHBI U JBIPKH

BelnpsiMiieHre U yCUJIEHUE IEPEMEHHBIX TOKOB C IIOMOIIBIO P-N MEPEXOOB

®doronpoBoauMocTs U GoToI/[C

Ilnanupyemsie pe3yjbTaThl 00y4eHus (epeYyeHb KOMIIeTCHIMM):

B pe3ynbTaTe n3ydyeHus AUCUMIUIMHBI CTYJEHT JA0JHKEH MPUOOpecTr 3HAHMS,
YMEHUS U HABBIKH, HEOOXOAUMBIE JJIsl €r0 MpOo(EeCCUOHATILHOM eI TEIbHOCTH, B
YaCTHOCTH:

Crnioco6eH pa3pabaTbIBaTh U IPUMEHSATH HOBbIE MaT€pHAJIbI, UCCIIEI0BATh UX
cTpykTypy 1 cBoiictBa ([TK-3).

dopMa NPOMEKYTOUYHOM aTTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMILIMHBI
HenuHeiinble K0JI€0AHUA U BOJHBI

Heap u3ydyeHusi JMCHMIIMHBI: (OPMUPOBAHUE COBPEMEHHOTO NPEACTaBICHUS
O TEOpUU HENMHEHWHBIX KOJeOaHU; 3HAKOMCTBO C (PU3MYECKUMH METOAAMHU
UCCIICJIOBAaHNUS HEIMHEWHBIX CHCTEM; OSKCTpEMalbHbIE (POPMBI KosiebaHuil U
HEpEIICHHbIE TPOOJIEMBI.

OcHoBHBIE pa3jebl:

YpaBuenuss ['amwibrona. WMHrerpansl naBwkeHns. KaHoHumueckas 3aMeHa
MIEPEMEHHBIX.

WNuBapuantHele Topbl. Hepe3oHaHcHass Teopusi BO3MyLIeHHsA. Pe3oHaHCHas
TEOpus BO3MyIIeHUsA. HenHeHpI pe3oHaHC.

Kpurepuit Hupukosa. [lokazarenu JIsnynos. Xaotuueckas nudysus.

Cxatue dazoBoro oovema. Buasl artpakropoB. @pakraiabHas pa3MEpHOCTb.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIeTCeHIM):

B pe3ynbraTe u3yueHus: AMCUUIUIMHBI CTYJAEHT JOJKEH MPUOOPECTH 3HaHUS,
YMEHHUSI U HAaBbIKU, HEOOXOAUMBIE JIJIsl €70 MPO(PECCUOHAIBHOM 1€ATEIbHOCTH, B
YaCTHOCTH:

Crioco0OeH NpUMEHATh COBPEMEHHBIE TEOPETUUECKHE MOJIETN (PU3NYECKUX SBJICHUM,
IIPOLIECCOB U CUCTEM, a TAKKE PE3YIBTATHI IKCIIEPUMEHTAIBHBIX UCCIIEN0OBAHUM B
(byHIaMEHTAIBHBIX U MPUKIATHBIX pa3padoTkax (OITK-1).

dopMa IPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMMe JUCUMIIIMHBI
POu3nka HI3KOPa3MePHBIX MOJIYNPOBOHNUKOBBIX CTPYKTYP

Henar wu3yyeHuss AUCHUILIMHBI: (QopMuUpoBaHME 3HaHUKW B  oOyacTu
HU3KOPa3MEPHBIX MOIYIIPOBOAHUKOBBIX U MATHUTHBIX CTPYKTYP
OcHoOBHBIE pa3aebl:
Brenenue.
KoHTaKTHBIE SIBICHUS.

OCHOBHBIE TUIIBI KBAHTOBBIX MOTYIPOBOJHUKOBBIX CTPYKTYD.

SIBneHus nepeHoca MEKTPOHOB B KBAHTOBBIX MOJYIPOBOJHUKOBBIX CTPYKTYpPAX.

TynauensabIC YDPEKTHI.

["asibBaHOMArHUTHBIE SIBJICHUSI B KBAHTOBBIX CTPYKTYpaXx.

Me3ockonuyeckue mpudopsl.

Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIIETEHINH):

B pesynbTaTe n3ydeHus AUCUMIUIMHBI CTYJEHT J0HKEH MPUOOpeCcTy 3HAHMUS,
YMEHUS U HaBbIKW, HEOOXO0AUMBIE I €0 NMPOodeCcCUOHANIBHON AeSTEILHOCTH, B
YaCTHOCTHU:

CrniocobeH pa3pabaThiBaTh U MPUMEHSTh HOBbIE MaTEPHAIIbI, HCCIEOBATH UX
cTpykTypy 1 cBoiicTBa ([TK-3).

dopMa IPpOMEKYTOYHOM ATTECTALMM: 3a4ET.



AHHOTanMs K padoyeil mporpaMmme TUCUMIIIIMHBI
DuU3NKa CBEPXINPOBOAMMOCTH

Heab u3yyeHnss AMCHUILIMHBI. TOJTYYEHUE CTYJIEHTaMU HEOOXOAUMBIX 3HAHUM B
00nacTu GU3HUECKUX CBOMCTB CBEPXITPOBOHUKOB, YTO BKJIIOYAET B CEOsl 3HAHUS
KJIACCUYECKON HU3KOTEMIIEPATYPHOM CBEPXITPOBOJAUMOCTH, TaK U HOBEUIINX 3HAHU B
o0JiacTu BeICOKOTEMITEpaTypHoit cBepxnpoBoaumoctu (BTCII).

OcHoBHbIe pa3genbl: Beenenune B Kypc. OTKpBITHE SBICHHSI CBEPXIIPOBOJUMOCTH,
OCHOBHBIE OJKCIIEpUMEHTANIbHBIE (AKThl, TEPMHUHOJOTHS: KPUTHUYECKUNA TOK, IIOJE,
temmeparypa. dpdext MeiicHepa.

DneKTpoH-(POHOHHOE B3aMMOJICHCTBHE U KyNEPOBCKUE Mapbl. JHEPreTHUecKasl 1elb B
cBepxIpoBoAHUKAX. [loBepxHOCTE PepmMu CBEPXIPOBOAHUKOB. TepMOIMHAMHUKA U
TEIUIOBBIE  CBOMCTBA  CBEPXIIPOBOJHHUKOB. Y CTOMYHUBOCTH  CBEPXIIPOBOJSIIETO
COCTOSIHUA. YJIelIbHAsi TEIUIOEMKOCThb. BiMsHHME nNaBIeHUS Ha CBEPXIPOBOJISILEE

coctosiHue.  TermonpoBOHOCTD. CBepxXmpoOBOJHUKKM B  MarHUTHOM  TIOJIE.
CeepxmpoBoguuku | u Il poga. Kputnueckue toku B cBepxmnpoBognukax | u |l pona.
CeepxmpoBoguuku |l pona. llenTppl nuHHUHTA. ['paHuiia CBEpPXIPOBOJHUKA C

HOpPMaJbHBIM MeTauioM. OD@deKkT OIU30CTH, aHApPEEBCKOe oOTpakeHue. IhPekT
Jlxo3edcona. TyHHenbHBIH KOHTAKT. J[>)k03€(h)COHOBCKHME KOHTAKTHI C MPOCIOUKON M3
HOPMAJIBHOTO METajjia ¥ MOJyIPOBOJHHUKA.
BonbT-amnepHbie  XapaKTEPUCTUKH JIKO3€()COHOBCKMX KOHTAKTOB. [lpakTuueckue
npumenenus d¢pdekra  xozedcona. 0.102 (3,67) BricokoTemnepaTypHas
ceepxnpoBoaumMocth (BTCII). OcHOBHbIE XapaKTEPUCTUKUA BBICOKOTEMIIEPATYPHBIX
cBepxmpoBoAHUKOB. [lomukpuctammueckue BTCII u 0cOOEHHOCTH UX TPaHCIOPTHBIX
XapaKTEPUCTHUK. [IpobsieMbl TEOPETUUECKOTO OIMCAHMUS BBICOKOTEMIIEPATypHOU
CBEPXMPOBOAUMOCTHU U MTPpoOIeMbl npakTruueckoro npuMmenenust BTCII.
Ilnanupyembie pe3yJbTaThl 00y4eHUs (MepedyeHb KOMIETEeHINH):
B pesynbrate uzyueHus JAaHHOW TUCHUIUIMHBI y CTYACHTA JOJDKHBI CPOPMUPOBATHCS
CIEAYIOIINE KOMIICTCHIUH:

Crniocoben pa3pabaThiBaTh ¥ MPUMEHSTh HOBBIE MaTEPHUAIIbI, HCCIEOBATH UX
cTpykTypy 1 cBoiictBa ([TK-3).
dopmMa MPOMEKYTOYHOM ATTECTALUM 3a4ET.



