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OcHoBHas npogeccruoHaibHas oopazoBarensHas nporpamma 03.03.02 dusuka HanpasieHa Ha MOJrOTOBKY CIIEIIMAIUCTOB, CIIOCOOHBIX
MIPOBOJANTH HAYYHBIE UCCIIEIOBAHMS B PA3IMYHBIX 00JIACTSAX COBPEMEHHON (HU3MKH.

[Iporpamma opHeHTHPYET BHIITYCKHUKOB Ha POBEACHUE (DYHAaMEHTAJIBHBIX U IIPUKJIaIHBIX HCCIIE0BAHUI TOMCKOBOTO, TEOPETHYECKOTO U
9KCIIEPUMEHTAIILHOTO XapakTepa B o0nactu Gpu3nku, acTpopu3uky, pU3NIECKOro MaTepHatoBeICHUS, METUIIMHCKUX TPUMEHEHUH (PU3NIECKUX
METOJI0B UCCIICJOBAHUN.

OcBoUMBIINH TPOTPaMMy BBIITYCKHHK CMOXKET OCYIIECTBIIATH MPOPECCHOHANBHYIO AEATEIBHOCT B 00JIACTH HCCIIEIOBAHNUS U H3YICHHA
CTPYKTYPBI U CBOIMCTB NPUPOBI HA PA3IMIHBIX YPOBHAX €€ OPTaHU3AIMH OT SIIEMEHTapHBIX YacTHUIl 10 BceneHHOM, monel u ABICHUH, ISKaIux
B OCHOBE (DU3UKH, OCBOCHHS HOBBIX METOJIOB HCCIICAOBAaHNI OCHOBHBIX 3aKOHOMEPHOCTEH IIPUPOIbI, BCEX BUAOB HAOIIOJAIONINXCS B IIPUPOJIE
(U3HYECKNX ABICHUH, ITPOIIECCOB U CTPYKTYP.

OcoOeHHOCTBIO MIPOTPaMMBI SABJISIETCS BBIPAXKECHHASA IPAKTHIECKAs! OPUEHTHPOBAHHOCTh. OOBEM yIeOHBIX M IPOMU3BOCTBEHHBIX MTPAKTHK JAeT
BO3MOXKHOCTh 00y4JalOIIMMCs TIOCIIEI0BATENBHO OBIAICTh HEOOXOIUMBIM YPOBHEM KBaTH(PHUKAIMN 0€3 TOTOIHUTEIFHOTO 00ydIeHUS.
[TpuopuTeT aKTUBHBIX METOJI0B 00yUeHHs oOecrieynBaeT GopMHUpOBaHUE Y 00yUaIOIUXCsl, HApSAY ¢ MPO(ECCHOHATBHBIMUA KOMIIETEHIIUSIMY,
0CO3HAHHOTO yMeHHs paboTaTh B KOMaHJe U HEOOXOJUMBIX JHICPCKUX KauecTB. [loyrydeHHbIe TpodeccHoHaNbHble 3HAaHUS 1 YMEHUS,
KOMIICTCHIIMH B 00JIACTH OPraHU3aIMK HAYIHOH pabOThl Jar0T BO3MOXKHOCTH BBIITYCKHHKAM MPOrpaMMbl paboTaTth B cepe mManoro OusHeca,
CaMOCTOSTENILHO OPraHN30BaTh MHHOBAI[MOHHOE TIPOU3BOJICTBO HOBOW BOCTPEOOBAaHHOM Ha PHIHKE MPOAYKIIHH.

[Tpu npoexTrpoBanny 00pa3o0BaTENHLHOM MPOTrPaMMBbI U pealn3aliii 00YUeHHs HCIIOIb30BaHbI JIyUIlINne MUPOBbIE IPAKTHUKHU ITOJTOTOBKH B
00JacTH HayYHBIX UCCIICIOBAHUIMA, TIEPEIOBOI OTCUSCTBEHHBIN OITBIT M COOCTBEHHEIE pa3paboTku YpdDVY.

Nenn| HaumenoBanusi monyJiei AHHOTAUMHU MOAYJIei TpaexkTopumn
1 Monynu
2 O0s13aTenbHAS YacTh
3 besonacHocTh Monyie «be3onacHOCTb KHU3HEACATEIBHOCTI HalpaBiieH Ha (JOPMHUPOBAHUE y 00YYAIOIINXCSI HABBIKOB 00eCTIeueHH s
JKU3HENIEATETbHOCTH 6e30acHOCTH, ONpeeNIeHNs TOTEHIIMAIbHO OMACHBIX CUTYallHil, OCBOCHHE AJITOPUTMOB PEarHpOBAHUS Ha Ype3BbIYAliHbIC
cutyarmd. JucnuiuimHa «be30macHOCTh KU3HE A TEIbHOCTIY Pa3BUBAET CIIOCOOHOCTH OLIEHUBAThH CTENIEHb OMTACHOCTH
KOHKPETHOH CUTYaIlUH JUI ’KU3HH U 3I0POBBSI YeIOBEKA, TIPUMEHSTh HABBIKU 3KCTPEMATIBHOTO MBIIIICHUS [
3¢ eKTUBHBIX NecTBHM, B TOM uKcie 1 B UC, HaBbIKM KOHTPOJISE COOCTBEHHBIX 3MOILIMIT U 1OBeJIeHUs. BricTpanBaTh
ITOPUTMBI COOCTBEHHOT'O MTOBEJICHUS 1 CIIOCOOBI BIMSHNUS HA okpysxaronux B IC u YC. [ToHnmars cBoro poiib 1
(yHKIIMM IO cTaOUIM3annuy COOCTBEHHOTO AMOLIMOHAIBHOTO COCTOSHHUS, & TAKXKE 10 CHIDKEHHIO OCTPOTHI BOCTIPHSITHS
YPOBHSI OIIACHOCTH JUIsl aICKBATHBIX IEHCTBUI. YMETh HaXOAUTh PEIICHNE B HECTAHAAPTHBIX CUTYalUsX B YCIOBUSX
6picTpoii aBakyanuu Bo BpeMmsi OC u UC. [Tonnmars cBou (QyHKIIUH IPH B3aUMOAEHCTBUH CO CIIELHATBHBIME CITyKOaMH BO
Bpemst OC u UC.
4 BBenenue B Onosoruio u Wzyuenne nucnuminHbl «BBegeHre B OMOJIOTHIO U 9KOJIOTHIO» TO3BOJIMT CHCTEMAaTU3NPOBATh 3HAHHS O )KU3HH KaK
SKOJIOTHIO MaTEepHAIFHOM SIBIICHHH, TIPOIEMOHCTPUPYET BO3MOKXHOCTH IPUMEHEHHUS TOCTHKEHUI OHOJIOTHH B MEIUIIMHE,
arpoOmu3sHece, peleHNH YHEPTeTHUECKUX po0IeM, CO3JaHNN HOBBIX, B TOM YHCJE, OMOCOBMECTHMBIX MAaTEpHAIIOB U
COXpaHEHHNHU Ka4ecTB OKPYXKaroIIei cpesl. B mporecce 0cBOCHNS AMCIUILTHHEI Y CTYAEHTOB OyAeT copMHUpOBaHO
CUCTEeMHOE OrochepHOe MPUPOIOTICHTPUIECKOE MBIIIUICHHE.




Beenenune B crienuaabHOCTD

Lens Momysst — moBeIIeHHE 3(QPEKTUBHOCTH OCBOCHUS CTYACHTaMH (PU3NKO-MAaTEMAaTHUECKUX AUCIUIUIMH. 3a1a49n
MOJyJIsl — 1aTh IPEICTAaBICHHUS 00 OCHOBHBIX 3aJadax M METOJaX MCCIICIOBAHMS U OTIMYHIX PA3INIHBIX HAIIPABICHUN B
¢usnke, Takux KaK «AcrpoHomusy, «Teopernueckas pusnka», «MeaunuHckas puznka», «PU3MKa MATHATHBIX SIBICHUID.

MHocTpaHHBIH A3bIK

W3zydenne qucuuinHbl « IHOCTpaHHBIHN S3BIK» B paMKax MOJYJIS HAIIPABJICHO Ha MOBBILICHHE HCXOTHOTO YPOBHSA
Pa3BUTHS MHOSI3BIYHOW KOMMYHHKATHBHOI KOMIIETCHIIMY CTYJCHTOB IJIsl YCIEIIHOTO PEIeHNs 3a/1ad COLHAIBHO -
OBITOBOT0, MEXKIMYHOCTHOTO, MEXKKYJIBTYPHOTO U aKaIlEeMHYECKOI0 OOIICHHUS, C YIeTOM COLUANbHBIX, KYIbTYpPHBIX U
STHHYECKUX PA3IHYHii, a TAKXKe U JaTbHEHUIIIETro caMoo0pa3oBaHus Ha IF0O0M ypoBHE 1o O0meeBpoeicKoi mKae
OLICHMBAHMs KOMIETECHINH BIageHust nHOoCTpaHHBIM s13bIkoM (CEFR). D¢ dexTrnBHast KOMMyHUKalMs B YCTHOM 1
MMCBMEHHOHN (popMe B KOHTEKCTE MEKINYHOCTHOTO, MEXKKYJIBTYPHOTO, OBITOBOTO, JIETIOBOTO M aKaJIeMUYECKOT'0 OOLICHUS
COCTAaBJISIET CYTh, COJICPIKAHHE U 11eJb 00YUEHUsI HHOCTPAHHOMY SI3BIKY.

WudopmannonHas
6e30MacHOCTb U 3aIUTa
nHdopmanuu

B kypce «HpopManroHHas 6€30MacHOCTh U 3aIUTa HHHOPMALIMKIY» PACCMATPUBAIOTCS OCHOBHBIE METO/BI 3aIIUTHI
nHdopmanur. OCHOBHOE BHUMaHHUE yJIEISETCSl COBPEMEHHBIM KPUNTOrpadMueCKUM METOAaM M IIPOTOKOJIaM MX
KOPPEKTHOT'0 UCTIOJIb30BaHMsl. CTyIEHTBI 3HAKOMSITCS] ¢ MATEeMaTHYECKUMH OCHOBaMH COBPEMEHHOW Kpunrorpapuu,
M3YyJaloT KJIACCHYECKHE 1 COBPEMEHHBIE CHMMETPHUYHBIC X aCHMMETPUYHBIE KPUIITOCHCTEMBI. CTYIE€HTHI OTy4YaroT
HaBBIKH HCIIOJIb30BAaHMS 0€30TIaCHBIX MPOTOKOJIOB 0OMeHa MH(OPMAIEH, pactpeiesieHus KITtodel 1 OpMUPOBAHUS
1 (POBBIX NOATHCEH.

WHdopMannoHHbIE TEXHOIOTHH
U CEPBHUCHI

Mopnyib «HpOpMaNMOHHBIE TEXHOJIOTHH M CEPBUCHD» HANPABIICH HAa (OPMUPOBAHNE YHUBEPCATBHBIX KOMIICTCHIUH B
obnacTy LU(PPOBOH KyIbTYpPhI, XapaKTEePU3YIOLIUX CIIOCOOHOCTD HCIIOIb30BaHU HHPOPMALMOHHO-KOMMYHHUKaIHOHHBIX
TEXHOJIOTHH 11 KOM(OPTHOH KM3HU B LU(POBOIL cperne, [T B3aUMOICHCTBHUS ¢ OOIIECTBOM U pelIeHNs HHU(POBBIX 33134
B Ipo(eCCHOHANEHOM AesTeNbHOCTH. B paMkax muctummiael «HPOpMaoOHHbIE TEXHOJIOTHH H CEPBUCHD)
paccmarpuBaroTcs pyHJaMeHTaNbHbIE BOIIPOCH! 00 apXUTEKTypPe KOMITBIOTEPHBIX CHCTEM, COBPEMEHHBIX ONEPAIIMOHHBIX
cucTeMax, O MPUHIMIIAX pabOThI JIOKAJIBHBIX U III00ABHBIX KOMIBIOTEPHBIX ceTeil. bombloe BHUMaHue yaesseTcs
0a30BBIM 3HAHHSIM U IIPAKTUYECKUM HaBbIKAM pPaOOThI C MH(OPMAIIMOHHBIMH CEPBUCAMH, HEOOXOTUMBIMHU KaXKIOMY
COBPEMEHHOMY YeJIOBEKY B LU(PPOBOM HH(DOPMALMOHHOM NpocTpaHcTBe. [loiyueHHbIEe 3HAHUS, YMEHHUS U HABBIKH
oOyuatoriuecs OyIyT IPUMEHSITh B IPYTHX y4eOHBIX Kypcax MpH MOJrOTOBKE U 0(OPMIIEHHH HayYHO — TEXHUUECKON
JIOKyMEHTal1H1, aHaJl3e JaHHbIX, PELICHUH 33/1a4 IpoeKTHpoBaHus. OOydyeHHe CTYACHTOB TUCLHUILIMHE
«MH(bOpMaIIMOHHEIEC TEXHOJIOTHH U CEPBHCHI» BEACTCS ¢ IPUMEHEHUEM COBPEMEHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH,
(hopM 1 METOZIOB OOYUCHHSI.

KoMnploTepHbIe METOIBI B
(uznke

B Moxyms BXOIAT crenyromue TucuInInHbL: «[IporpammupoBanney, «BeraucnurensHas Gusnkay, «HUcIeHHbIC METOIbI
W MaTeMaTH9IecKoe MoJAeInpoBaHue». B kypce «IIporpaMmmMupoBaHue» M3IIararoTcsi OCHOBHBIC TIOHATHS B 001aCTH
MIPOrpaMMHUPOBAHUS HA SI3bIKE BHICOKOI'O YPOBHS Ha npuMepe si3bika [lackalip, a Takske OCHOBBI anropurMuszanuu. Lensb
JUCHHATUTAHBI COCTOUT B (DOPMUPOBAHHA TPOPECCHOHANBHBIX H 00111e00pa30BaTeIbHBIX KOMICTECHIINA B O0JIACTH
MH(POPMALIMOHHBIX TEXHOJIOTHH Yyepe3 03HAKOMIIEHHE ¢ OCHOBaMHU MPOTPaMMHUPOBAHNS, a TAK)XKE B PA3BUTHU HABBIKOB
pelIeHUs TPaKTUIECKUX 3a]1a4, CBA3aHHBIX ¢ MPO(ECCHOHATBLHON JesITeNbHOCThIO. B paMkax kypca «BoraucnurenpHast
(huzuKay U3MararoTcsi OCHOBBI YHCIEHHBIX METOJIOB JJIs PEIICHUsT MaTeMaTUYECKUX 3a/1a4, BOSHUKAIOIINX MIPH
WCCIIeIOBaHUH (PU3UYECKHUX CUCTEM, a TAKXKe C MOJACTHUPOBAHUEM (PU3NIESCKUX MPOIIECCOB U YNCICHHBIM PEIICHHEM
dusnueckux 3agad. [Ipu nzydeHnn JUCIUIITUHB «YUCIIEHHBIE METOIBI K MaTEMATHUECKOE MOJICTTUPOBAHKE)
paccMaTpUBaeTCsl HHTEPIOJAIUS (YHKIHH, MOUCK KOpHEH HEIMHEHHBIX YPaBHEHUH, BBIYMCIUTELHBIE METOIbI INHEHHOM
anreOpbl, penieHre 0OBIKHOBEHHBIX () QepeHIIMATBHBIX YPABHCHUI, MHOTOMEPHAsI ONTTUMHU3AIIUSL.
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MateMaTHYeCKHUE OCHOBBI
npoQeCCUOHANTBHOM
JIESITeTbHOCTH

Moy BKIIIOYAET CIIEAYIONINE TUCIUIUTMHEL «MaTreMaTHuecKui aHau3y, «AHaINTHIeCKas reoMeTpusy, «JIuHelnas
anrebpa», «Teopust pyHKINH KOMIIEKCHOTO ITEPEMEHHOT0», «BEKTOPHBIN M TEH30pHbIH aHanu3y», «Teopus BeposiTHOCTEN
M MaTeMaTHn4ecKas CTaTucThKa», «/luddepeHunansaple ypaBHeHUs ». B mucnumiae «MaTeMaTH4eCKUi aHATIN3»
n3naraloTcs (pyHAaMeHTalIbHbIe TPUHIUITE AU (HEepeHINaTBbHOTO U HHTErPaIbHOTO UCYHUCIICHUS, B TOM YHCIIe —
MHOTOMEPHBIN aHAIIN3, TEOPHS PsIJIOB, HECOOCTBEHHBIE HHTETPaJIbl M MHTETPAJIbl, 3aBUCAIINE OT NapaMeTpa, SJIEMEHTHI
rapMOHHMYECKOro aHayn3a. Llenb quciuminHbl «AHAINTHYECKasi TEOMETPHUS» COCTOHUT B N3JI0)KEHHH OCHOB




MaTEMaTHYECKHUX MPEACTABICHUH O MPSAMBIX U IUIOCKOCTAX, KPUBBIX M TOBEPXHOCTAX BTOPOTO Mopsiaka. PopMHupyeT y
CTYZICHTOB TEOPETHIECCKUE 3HAHNS, YMEHHS M HaBBIKM PELICHUS reoMeTprudecKkux 3afad. Llens nucrummmns! «JInHelHas
anrebpa» cocTouT B GOPMUPOBAHUH Y CTYICHTOB 3HAHNI 0 KOHEYHOMEPHBIX JIMHEHHBIX IIPOCTPAHCTBAX, OIIEpaTopax B
JMHEHHBIX MPOCTPAHCTBAX, CBOMCTBAX EBKIMIOBBIX IPOCTPAHCTB, @ TAK)KE B OCBOCHUH AJITOPUTMOB U IPHEMOB PEIICHUS
THUIIOBBIX 3a/1a4 anreOpsl Ha 0a3e MOTyYEHHBIX TEOPETHUECKHX 3HaHMH. B nucnnmmmae «Teopust QyHKIHI KOMIUIEKCHOTO
MIEPEMEHHOT0» N3J1araloTCsl OCHOBBI PA0OTHI ¢ KOMIUIEKCHBIMH YHCIAMH 1 aHAIUTHIECKUMH (DYHKIMSIMHI KOMIUIEKCHBIX
YHCell, METOJT KOH(POPMHBIX OTOOpasKeHUH U TeopHs BbIYeTOB. Llenbio mucuumine «BeKTOpHBINH M TEH30PHBIH aHaIN3» U
«AuddepeHnnanbHple ypaBHSHHSD) SBISETCS 03HAKOMIJICHHE CTYJICHTOB C OCHOBHBIMH METOJIaMH TEH30PHOTO U
BEKTOPHOT'0 aHaJIu3a, MeToaMu pemenus quddepeHnransHpx ypaBHenuitl. Jucunmnmmaa «Teopust BeposTHOCTEH 1
MareMaTHuecKas CTATHCTHKa» JaeT MPEACTaBICHNEe O MaTEMaTHYECKUX METOAaX 00pabOTKK 3KCIIEpUMEHTaIbHBIX
JIAHHBIX, ¥ IOCTPOCHNH (PU3NYECKUX CTATUCTUYECKUX MOJIENIeH Ha OCHOBE BEPOSITHOCTHOTO onrcanusi. OCHOBHBIE pa3/ieiibl
Kypca BKIIOYAIOT anredpy coOBITHI 1 anredpy BEpOATHOCTEH, CXeMy HE3aBHCUMbIX HCIBITAHUH, TEOPHIO MAPKOBCKUX
1eneil, crydaiHple BEIMYNHBI M MX XapaKTEPUCTHKH, IPEACIbHBIC TEOPEMBI, OCHOBHBIC TIOHATHS MaTeMaTHIECKOM
CTAaTHCTHKH, CTATHCTHYECKUE OLIEHKH, TIPOBEPKY T'MITOTE3, TOCTPOSHHE TOBEPUTEIHHBIX HHTEPBAJIOB.
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Mertpomnormaeckoe
obecrieueHrE HAYTHBIX
HCCIIEJOBAHUN

B pesynbTaTe 0cBOCHUSI MOIYJISl 00YUYaIOIINICS TOIDKEH yMETh 0(h)OPMIISATE TEXHOJIOTHIECKYIO U TEXHHUYECKYTO
JOKYMEHTAIIMIO B COOTBETCTBHH C ICHCTBYIONIEH HOPMAaTUBHOM 0a30if Ha OCHOBE MCIIOIB30BaHUS OCHOBHBIX ITOJI0OKEHUH
METpPOJIOTHH, CTAHAAPTU3AIMN 1 CEPTU(HHUKAINH B TIPON3BOJICTBEHHON AEATEIHHOCTH; IPUMEHATH JOKYMEHTAIIHIO CHCTEM
Ka4ecTBa; IIPUMEHSTh TPeOOBaHNS HOPMATUBHBIX JOKYMEHTOB K OCHOBHBIM BHaM MPOAYKIMH (YCIyT) U Ipoueccos. B
pe3yJbTaTe OCBOCHUS JUCHUILIMHBI 00YUYaIOIIHMICS TOJDKEH 3HATh: TOKYMEHTALMIO CUCTEM Ka4eCTBa; €IMHCTBO
TEPMHHOJIOT MY, €IMHHLl M3MEPEHHUS C JCHCTBYIOIMMHU CTaHIapTaMH U MEXIyHapoHo# cuctemoit enquuun CU B yueOHBIX
JUCUUILIMHAX; OCHOBHBIC TIOJIOKEHHUS CUCTEM (KOMIUIEKCOB) OOIIETEXHUYECKUX M OPraHU3allHOHHO-METOIUYECKUX
CTaH/IapTOB; OCHOBHBIC MOHATHS M ONPEAEICHHSI METPOJIOTHH, CTAHaPTU3ALMU U CEPTU(UKALINT;, OCHOBBI MOBBILICHHS
Ka4yecTBa MPOTYKIIHH.
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MupoB033peHYECKUE OCHOBbI
npodeccnoHambHOMI
JIeITeIIbHOCTH

Mopnynb « MupOBO33pEHUYECKHE OCHOBBI IPO(ECCUOHATILHOM AESTEIBHOCTI» OTHOCUTCS K 0053aTeNIbHOM 4acTh
00pa3oBaTeNbHON MPOrpaMMBI M COCTOUT U3 AUCIUIIINH «Punocodpus» u «cropus». Llens momxymst — chopMHpOBaTh y
CTYZICHTa KOMIIETEHIUIO MOJIHUIIapaiurMaIbHOM HHTEPIPETALNH PEaNbHOCTH, BBISIBICHHUS MPOLIECCOB B HCTOPUYECKOM
KOHTEKCTE, KOTOPBIE JETEPMUHUPYIOT B3aMMOJICHCTBHE COLIMAIBHBIX OOITHOCTEH, MPOrHO3UPOBAHUS 1 BEpUPHUKALIUH
9KOHOMHUYECKHX U TTOJUTHIECKUX (D (PEKTOB, ONpeAeICHUs INIHOH )KN3HEHHOHN MO3UIUH U NTPOQECCHOHATBHON
TpaekTopuu pa3BuTs. JuciuminHa «Punocodus» GopMupyeT HaBBIKM KOHIENTYaJIbHOTO MBIIUICHHS 1
npexycMaTpuBaeT (OpMHUPOBAHUE MIPEACTABICHUI O MUPOBO33PEHHH, €r0 CTPYKTYpE, TI03HABATEIHHBIX BO3MOXHOCTSIX,
HayYHOM MBIIIUICHUH 1 TIpodeccnoHanbHOM pasButuu. Jducunmmmnaa «cropus» GopMHupyeT 0CHOBBI HCTOPHUYECKOTO
aHalu3a U MpeIycMaTpUBaeT U3yUeHNE KITFOUEBBIX HCTOPHUECKUX COOBITHIH, OKa3bIBAIOIINX BIMSHUE HA COBPEMEHHOE
o0mectBo. OOyuaromuecs: Hay4aTcs MBICIHUTE ce051 B KOHTEKCTE COIHAIBHO-UCTOPUIECKUX COOBITHH, ONPEEIATh CBI3b
MEXy UCTOPUIECKO HE0OXOAUMOCTHIO M BOZMOXKHOCTBIO UETIOBEYECKOT0 BIMSHUSA Ha XOJ M CMBIC] UCTOPUH, IPUMEHSThH
METOBI HICTOPHYECKOT0 UCCIICAOBAHMS IS aHAIM3a JTUYHON HCTOPHH.
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Ob6mas ¢pusnka

Moyns BKITIOYAET CIEAYIOMINE AUCIUIUINHEL: «MexaHukay, «MonekynspHas Gu3ukay, « JEKTPHIECTBO U MarHETHU3M,
«Omntukay, «AtoMHast pusnka», «PU3MKa aTOMHOTO SI/Ipa U 3JIEMEHTaPHBIX JacTHI. Llens Moayist — popMupoBaHue
HPEeJCTaBICHUN O POJIU SKCIEPUMEHTAIBHBIX U TEOPETHIECKUX METOJI0B O3HAHUS OKPYKAIOIIEr0 MUPA, Pa3BUTUE
HaBBIKOB CAMOCTOSITEIIBHOTO PEIICHNsT PU3NIECKUX 3a/1a4, MOTUBUPOBAHUE HAa U3yUEeHUE COBPEMEHHON HAyYHOH
JUTEpaTyphl. 3a1aui MOJYJIS — U3JI0KUTH OCHOBBI SKCHIEPHUMEHTAIBHBIX (haKTOB, IOJIOKEHHBIX B OCHOBY (DM3HKH,
(u3MYECKUX 3aKOHOB MEXaHHUKHU, MOJIEKYJIIPHON (PHU3HKH, SJIEKTPOMarHeTu3ma, ONTHKH, aTOMHOM U S1epHOI QU3UKH;
OOBSCHUTH CTYAEHTAM IPaHHUIIEI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB; 03HAKOMUTH C KOHIENTYaJIbHBIMU BOIIPOCAaMHU
WCTOPHH M METOJIOJIOTUH (PU3UKH.
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OO0mnit puznueckuii
MPAKTHKYM

Monyis colepKUT TUCHUIIHHBL «MeTo b 00padOTKH Pe3ysIbTaTOB M3MEpeHH», «Pu3ndeckuii mpakTHKyM. MexaHuKay,
«Pu3ngecknil mpakTUKYM. MostekynsipHas pusukay, « Pu3nuecKuil IPakTHKyM. DISKTPUIECTBO U MaTHETH3MY,




«Du3ngeckuii MpakTUKyM. OnTukay, «OU3NIecKuil MpakTUKyM. AToMHast pu3nka» U «Pu3ndecKkuit mpakTukyM. SnepHas
(buzuKay U pacuupser 3HaHUS CTYJECHTOB, MOJydeHHbIC TPH U3ydeHUU Moy «O0mast Gpusuka». CTyIeHTH 3HAKOMSITCS
C OCHOBHBIMH 3KCIIEPHUMEHTAMH, ITOJIO’KEHHBIMI B OCHOBY MEXaHHKH, MOJIECKYJISIPHON (QM3UKH U TEPMOIMHAMHUKH,
JJIEKTPHYECTBA M MarHETH3Ma, ONTHUKU. B mabopaTopun obmiero pu3nueckoro NpakTHKyMa CTYACHTHI 3aKPEIUIIOT 3HAHUS
OCHOBHBIX 3aKOHOB (DPHU3UKH, CAMOCTOSITEIEHO ITPOBEPSIOT HEKOTOPBIE M3 HUX, OITYYal0T HABBIKA PAaOOTHI C
W3MEPUTEIFHBIMHU PHOOpAMH, yIaTCs METOIaM 00pabOTKH pe3yIbTaTOB U3MEPEHUH, (HOPMUPYIOT YMEHHUE MPABIIIFHO
MPE/ICTABIISAT PE3yJIbTaThl IKCIIEPUMEHTA U JIeNIaTh U3 HUX CAMOCTOSITENbHbIE BBIBOBL. OOl (PU3NUECKHH TPAKTHKYM -
OCHOBA KCIIEPUMEHTAILHOTO 000CHOBAHMS H3Y4aeMbIX IIPOLIECCOB U sBIeHUH. Moaynb pOpMUpYET KyJIbTYpy
MPOBEICHUSI IKCIIEPUMEHTA U BBIIIOJIHEHUSI TJA00PAaTOPHBIX PadOT, HAYYHBIX HCCIICIOBAHUI NPH BHINOJHEHUH KYPCOBBIX U
JUIUIOMHBIX pa0oT. Llenb Moayss - ocBOeHHE METOJOIOTMUECKIX OCHOB (DU3UKH, ()OPMUPOBAHHE IIPECTABICHHUN O
MEeToJIax IMO3HaHUsI MHUpa. 3a1a41 MOAYJIS — 03HAKOMIICHHE C OCHOBHBIMHU 3KCIIEPUMEHTAIBHBIMI METOIaMU (DU3HKH,
(hopMupoBaHHE HABBIKOB MTPOBEACHUS CAaMOCTOSITEIBHBIX HAYIHBIX HcciaeqoBanuil. JucnummHa «MeToasr 00paboTKu
Pe3yIbTaTOB U3MEPEHUI 3aKiIaIbIBaeT HEOOXOANMYIO 0a3y Uit MpoBeneHMs (P PEKTUBHONH 00pabOTKH pe3yIbTaTOB
U3MEPEHUil, KOTOPBIC CTYACHTHI MOTYYAlOT IPHY BHITOTHEHAHN Ta00PaTOPHEIX pa0oT mo PuzndeckoMy IpakTHKyMY, U
MO3BOJISIET CPOPMHUPOBATH Y CTYICHTOB OIIPEICIICHHOE TIPEICTABICHIE O COBPEMEHHBIX TPEOOBAHUAX K 0(OPMIICHHIO
PE3yIbTATOB CBOMX M3MEPCHHI.
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[lenarormueckne OCHOBBI
npodeccrnoHaNbHOM
JIeSITeIbHOCTH

B mMoznyns Bxogst aucuuiuinHbl «[leparornka u neuxoorusy, «MeToanka npenogaBanust Gusukm», «Vcropus n
merononorus puzukuy. JAucruninasl «lleqaroruka 1 NCUXOJIOTH» HalpaBiICHBI Ha OBJIAJICHHE 0a30BBIMH IICHXOJIOTO-
NeJarornd4eCKuMH 3HaHUSIMH, Pa3BUTHE IEarOrMYeCKUX CIIOCOOHOCTEH, (OpMHUPOBaHKE MOTHUBALIUY OCYILIECTBICHHIO
HeJarorudeckoii aestenbHoct. Jucunmuna «Mertoauka npenoaaBanus GU3MKN» HallpaBjeHa Ha OBaicHHe 0a30BbIMU
TICHXO0JIOTO-TIEAArOrNYECKUMU 3HAHUSIMU, Pa3BUTHE NIeJarorM4ecKuX crocoOHocTel, (POpMUPOBaHUE MOTHBALIIH
OCYILIECTBIICHUIO TIEAarOrn4ecKol JesiTenbHOCTH. CTyIeHT TOJDKEH OBJIaIeTh OCHOBAaMH NMPO(eCCUOHATBHON
JIeSITeTIbHOCTH TIe/1arora, yCBOUTh 0a30BYI0 CUCTEMY IEIarOrMYEeCKUX MOHITHI O3HAKOMHTECS C COBPEMEHHOM CHCTEMOM
oOpasoBanus B Poccuu, oBnazeTs KyabTypoli yueOHOTo Tpy/ia B By3€ U OCHOBAMH METOAMKH NPENoJaBaHus B ILIKOJIE HAa
npuMepe AncuuIuinHbl «Pusnka». Jncunmumaa «cropus 1 MeTo010rHst GU3UKI» MTO3BOJISET CTYICHTY OCBOUTH
METO/I0JIOTHYECKHX OCHOB COBPEMEHHON (PU3MKH.
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[IpaBOBbIE 1 SKOHOMHUYECKHE
OCHOBBI IPO(heCCHOHATTLHOM
JIeITeIIbHOCTH

B Mozyns BXOZST ABE IMCIMIUIHHEL JIuciuiumHa « OKOHOMHYECKAs! TEOPHSD» 3HAKOMHT C BaXKHEHIITMMU JJOCTHKEHUSIMU
9KOHOMHYECKOH TEOPHH 1 MPAKTUKN MUPOBOI MUBHIM3AINH, C OCHOBHBIMH IPUHIUIIAME 3 PEKTUBHOM OpraHU3aIiN
XO3HCTBEHHON AEATEIBHOCTH, a Takke (POpMHUpyeT HEOOXOANMBI MUHUMYM SKOHOMHUYECKHX 3HaHUU. Llens kypca
«[IpaBoBeneHue» - MpaBoBOE BOCIIMTAHUE U (DOPMHUPOBAHNE BHICOKOTO YPOBHS IIPABOCO3HAHMUS, COOTBETCTBYIOIIETO
COBPEMEHHBIM TPeOOBaHMSIM PAa3BUTH OOIECTBA ITyTEM W3yUYEeHHUs BEAYIINX oTpaciel npasa. OCHOBHas 3a/1a4a Kypca -
M3y4eHHEe MOHATHH, CYIIIHOCTH TIpaBa U TOCYIapCTBa, BHYTPEHHEH CTPYKTYpPHI IpaBa U B3aUMOJACHCTBUS Pa3IHIHBIX
3JIEMEHTOB NIPABOBOM CHCTEMBI, HCTOUHHKOB ITPaBa M MPAKTHKH IPUMEHEHHS IPABOBBIX HOPM.
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[MpakTuka 3¢dhexTrBHOM
KOMMYHHUKAIUU

Monyis «IIpaktika 3(eKTHBHON KOMMYHHUKAIIMN» HOPMHUPYET IIENbIH CHEKTP «MATKUX» HaBBIKOB (SOft skills),
AKTyalbHBIX BO BCEX U3HEHHBIX 00IACTSIX. DTH HABBIKH SIBISIFOTCS HAAMPO(ECCHOHATBHBIMH U KPOCC(HYHKIIMOHATBHBIM,
TO €CTh OHH IPUMEHIMBI BO BCex MpodeccroHanbHbIX cdhepax. CozpepraHre MOl HATPABICHO Ha (OPMHUPOBaHKE
KOMMYHUKATHBHBIX HABBIKOB M YHHBEPCAIBHBIX KOMIIETEHIINI, HEOOXOIMMBIX KaK JJIsi TOBCEAHEBHOM, TaK
npohecCHOHANBHON NEeATeIbHOCTH: YMEHHUE JIOTHYECKH U apI'yMEHTHPOBAHHO BBICKa3bIBaTh CBOC MHEHHUE, YOCIKAAT U
NPOBOJIMUTB IIEPErOBOPHI, TOTOBUTH M OCYIIECTBILITh MyOIMYHOE BBICTYILICHHE, OCYIIECTBISATE OTOOP METOIOB PEeLICHHS
WHXECHEPHBIX U HCCIIEOBATENILCKUX 3aa4, TIPE3CHTOBATh PE3yJbTAThl IPOSKTHOU U MPO(eCCHOHANBHOM AeATENbHOCTH
KaK YCTHO, TaK M IIMCBMEHHO, HABBIK YIIPABJICHHS U pa3pelieHus] KOHIUKTHBIX CUTYaLHi, BIaACHHS TEXHOIOT MU

3¢ (eKTUBHOro B3aUMOACHCTBHS, yMEHHE pabOTaTh B KOJJIEKTHBE U CO3/aBaTh KOMaHy, CAMOOPIaHH30BBIBATHCS H
YIPaBIISTE COOCTBEHHOI aKTUBHOCTBIO JUTS TOCTHIKCHHUS] KOHKPETHBIX PE3YJIbTATOB B IPOSKTHO U MPodeCcCHOHAIBHOM
cepax. OcoOEHHOCTBIO Kypca SIBISIETCS €r0 MPAaKTHKOOPHEHTHPOBAHHOCTb, HALICJICHHOCTh Ha IPO()ECCHOHAIBHYIO
JIeATEILHOCTH 00YJAIONIErocs, ero Mpo(eCCHOHATBHYIO M COIMAIBHYIO aKTHBHOCTD. [IpUMeHeH e akTHBHBIX Gopm




00y4eHHsI U TPEHHUHTOBBIX TEXHOJIOTHH MO3BOJIUT CTYACHTaM IPHOOPECTH KOHKPETHBIC HABBIKH, HEOOXOIUMBIE JIJIsI
YCHEITHOM Kapbepsl B JTI000H 001acTH MPoheCCHOHATLHOM e TEIILHOCTH.
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IIpoexTHast NEATENBHOCTh

Monyns “IIpoekTHast JeITeTHHOCTE HANpaBiieH HAa (OPMHUPOBAaHNE YHUBEPCAIHHBIX, 00IMENpOoPecCHOHANBHBIX H
podeCcCHOHANBHBIX KOMITETCHIINI 00ydaromuxcs B 0071acTH pa3pabOTKH M peai3auy IPOeKTOB. JIaHHBIH MOTYIIh
MO3BOJISIET CTYACHTaM OCBOUTH 3a[a4d MPO(ecCHOHAIFHON AEATENEHOCTH B IPOEKTHOM (hopMaTe padoThl, GOpMHPYS HE
TOJBKO NMPOoGeCcCHOHATbHBIC 3HAHUS U YMEHUSI, HO M HABBIKM KOMaHHOM paOOTHI, BRITOTHEHHS (YHKIIMOHAIBHBIX 33149
IpH paboTe B paMKax MPOEKTa B POJIM HHUNNATOPA, PYKOBOIUTEINS IIPOEKTA, a TAK)KE YIACTHUKA IPOEKTHOM KOMaH/IbI Ha
Pa3IMYHBIX CTAANSIX )KU3HEHHOTO IUKJIA IIPOEKTa, UCIIOIb30BaHU HHCTPYMEHTOB IPOEKTHOT'O MEHEJDKMEHTA U
TEXHOJIOTHH POEKTHOTO YIPABJICHUs, IPEJICTABICHHS PE3YJIbTaTOB CBOEH MPOQecCHOHATIBHON esTENbHOCTH 3aKa34HKYy,
u T.1. Monyns «IIpoekTHast e TeIbHOCTbY HAUMHAETCS C OCBOCHHUS TUCUUIUTHHBEI «OCHOBBI IIPOEKTHOH JESTEIBHOCTHY, B
paMKax KOTOPOH CTYAEHTHI MOJIY4aloT TEOPETHIECKUE 3HAHUS B 00JIaCTH IPOSKTHOTO MEHEKMEHTa, METOI0JIOTMYECKUX
ACIIEKTOB YIPABJICHHS IPOSKTHOM JiesiTeIbHOCTHI0. CO BTOPOTro MO CEABMO CEMECTp B paMKax JaHHOTO MOJYJIS CTYACHTHI
BBITIOJTHSIOT TIPOEKTHI, CBSI3aHHEIE ¢ X MPO(eCcCHOHANIBHON AeATeNbHOCTRI0. Monyns “TIpoekTHast qesTeIpHOCTE
MIO3BOJISIET CTYJICHTAM O3HAKOMHUTHCS B PAMKaX MPaKTHIECKOH ACATEIBHOCTH CO 3HAYMMOCTBIO ITPOEKTHOTO MOJIX0/1a B
paMKax perIeHus 3a1a9 Ipo(hecCHOHANBHOMN NeATeIbHOCTH, TEXHUKAMHU U METOAOJIOTHEH IIPOSKTHOTO YIPABICHHUS, C
0COOCHHOCTSIMU M HHCTPYMEHTaMH, HEOOXOJUMBIMH ISl OCYIIECTBICHHUSI OCHOBHBIX CTAIHi MPOCKTA (MHULALINS,
peanuzanys, caada pe3ysbTaToB IPoekTa). B 0CHOBY pOEKTHOTO 00yUIeH!s MOI0)KeHa KOMaH{Hast paboTa CTyJEHTOB
Ha4yMHAS OT NOCTAHOBKH 3aJIauy JI0 OLICHKH IIOJyIeHHOTO pe3ysbTaTa, HalpaBiIeHHas Ha JOCTID)KCHHE 3aJaHHON IIENN 1
pe3yJsbTarta yepes3 co3/laHnue YHUKAIbHOTO MPOAYKTa MJIH YCIYTH C 3alaHHBIM Kau4eCTBOM B YCJIOBHUSX OIPaHUYEHHOCTH
pecypcoB (BpeMeHHbIX, (PHHAHCOBBIX, YCIOBEUYECKUX, HHPOPMAIIMOHHBIX.
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Pannosnexrponuka

Mopnyib conepXuT AucuuiuinHy «OCHOBBI pa03JIeKTPOHUKNY. M3yueHne MotyJist HarnpasieHo Ha (OpMHUpOBaHHUE
HpO(beCCI/IOHaJ'H)HbIX KOMHCTCHHI/Iﬁ B COOTBCTCTBUU C 06p830BaTeJ'II>HI)IM CTaHAapTOM U 3HAKOMUT CTYJC€HTOB C OCHOBHBIMU
METOJIaMH{ aHaJIM3a aHAJIOTOBBIX ¥ UMITYJILCHBIX (IIM(POBBIX) NEKTPUUECKHX Lienel, (U3NUECKUMU TPUHIUIAMU
JISWCTBHS, MApaMETPaMH U XapaKTEPUCTUKAMHK AJIEKTPOHHBIX MPUOOPOB, CTPYKTYPOIi JIOTHUECKHUX AJIEMEHTOB H IIU(POBBIX
YCTPOIHCTB.
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Teopernueckas huzuka

Moyis BKIIIOYAET BCE TPAAMIMOHHBIE pa3zebl TeopeTndeckoil ¢pusuku: «Teopernyeckas MexaHuKay, «MexaHHKa
CIUIOLIHBIX Cpe», «IEKTPOANHAMUKay, «KBaHTOBas Teopus», «TepmonuHamMukay, «CTaTHCTHICCKAs: (PHU3UKay,
«ONeKTPOANHAMHKAY, a Takke «MeToabl MaTeMaTHueckor Gpu3ukmy». JUCIMIITMHBI MOJYJIS COIEPKAT COBPEMEHHbIE
NpeCTaBICHHS O MaTepPUaJIbHOM MUPE Ha Pa3sHBIX YPOBHSX €r0 ONMCAHMSA: OT MUKPOYPOBHS 3JEMEHTAPHBIX YaCTHI,
aTOMOB M MOJIEKYJI 10 MEraypOBHsS KOCMOJIOTHYECKOro MaciuTaba. M3nararotcst OCHOBHBIC U/ICH ¥ METOMBI
TEOPETUYECKOT0 MOJICTUPOBAHHUS U OIIUCAHUS CTPOCHHS MATEPUAIBHBIX OOBEKTOB M MPOUCXOIAIINX B HUX MPOLECCOB.
CO}Iep)KaHI/Ie JUCHUILIMH U YPOBCHDb U3JIOKCHUA MaT€pUaia paCCUNTAHBI KaK Ha MOATOTOBKY TECOPETUKOB, TaK U
OKCIICPUMEHTATOPOB. I/ISyLIeHI/Ie 1 OCBOCHHUE TUCHUILINH MOIYJIA SABJIACTCA HeO6XOI[I/IMI>IM 9JICMCHTOM IIOATOTOBKHU
BBICOKOKBJIU(PUIIUPOBAHHBIX (PU3UKOB, CIIOCOOHBIX MCIIOIb30BaTh OIPOMHBIN HOTEHIHA TEOPETHIECKON QHU3UKU B
podecCHOHANBHON JAesITeTbHOCTH.
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®dusnueckas KyJabTypa U CIIOPT

B coctaB monymns «®usndeckas KyJIbTypa U CIIOPT» BKIIOYEHBI JBe TUCHUIUTHHEI «[IpuKiagHas ¢pusudeckas Ky abTypay 1
«Duznueckas KynpTypa». «lIpukitagHas Guzndeckas KyIbTypa» IPeACTaBIsIeT co00il MpakKTHIECKUH Kypc,
HalpaBJIeHHBIN Ha o0ecriedeHne npodecCHoHaIFHO-TIPUKIATHON (PU3NIECKOM MOITOTOBICHHOCTH 00YJafONIIXCS ’
yYpOBHS (pU3NYECKOHN MOJIrOTOBICHHOCTH IS BBITTOJTHEHHSI UMM COOTBETCTBYIOIINX HOPMAaTHBOB. Jucuumiaa
«Du3nyeckas KyJlIbTypa» OpHEHTHPOBaHA Ha OBJIJIEHHE TEOPETHIECKUMH OCHOBAaMH OJTHOMMEHHOH c(hephl AesSTeIbHOCTH
Y TEXHOJIOTHSIMU NIPOSKTHPOBAHUS HHANBUIYaIbHON NPHKJIIaJHON (PU3HNUECKOM KyJIbTYpPHI.
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du3nyeckas XUMUs

3a)1aan1/I MoAyJida «Du3ndeckas XUMUI» SBISIIOTCS (bOpMPIpOBaHI/Ie Yy CTYACHTOB 3HAHUK 00 OCHOBHEIX 3aKOHAX U METoaax
(I)I/I3I/IKO'XI/IMI/I‘ICCKOFO HCCJICAOBAHNA U OITMCAaHUsA BEUIECTB U MAaTCpHAJIOB, q)OpMPIpOBaHI/Iﬂ yMeHI/Iﬁ BBITNTIOJIHCHUA
OCHOBHBIX TCPMOXUMHYCCKUX PACYCTOB U TCPMOJUHAMHUYICCKOI'O aHaJIn3d, 3aKOHOB (1)0pMI/IpOBaHI/IS{ 1 OInHCaHUsA




KpI/ICTaHHI/I‘{eCKOﬁ CTPYKTYpPBbI, IOHUMAaHHUA OCHOBHBIX 3aKOHOB JJICKTPOXUMHUHN U KHHCTUKH XUMHUYICCKUX peaKHHfI, YMCHUA
OIMMCBIBATH SABJICHUA ICPCHOCA.
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Dopmupyemas yIacTHUKAMH
00pa3oBaTeIbHBIX OTHOLICHHUH
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JlOTIONIHUTEIIBHBIE TJIaBbI
TEOPETHICCKOHN (PIBUKHI

B Monyns BXOIST ANCIMIUIMHBI «/lOTIOTHUTEIbHBIC TIIaBBl KBAHTOBOM MEXaHUKNY, «/]OMOIHNTEIBHBIE T1aBbI
MaTreMaTHdecKoil (pu3ukm», «O0Iast Teopusi OTHOCUTENBHOCTH», «OCHOBBI KBAHTOBOW TEOPHH MarHeTH3May, «lloressie
METOZBI B (pr3HKe KOHIEHCHPOBAHHOTO COCTOSHUAY. B Kypce “JlomomHUTENbHEIE TTIaBBl KBAHTOBOH MEXaHUKN
paccMaTpUBarOTCs CTalMOHApHAs M HECTAIIMOHAPHAs TEOPUS BO3MYILEHHH, TEOPHS KBAHTOBBIX IIEPEX0/I0B, TEOPHS
paccesHUsl, OCHOBBI PeIATUBUCTCKOIN KBAaHTOBOM MEXaHMKH, KBAHTOBAs TEOPHUsS CUCTEM MHOTHX yacTull. Kypc
“JlomoaHNUTENbHBIE TIaBbl MATOU3UKK BKIIOYAET HJIEMEHTBl TEOpUH 0000IIEHHBIX (YHKINH, ClienualibHbIe (YHKIH
MaTeMaTUuecKoil (PU3UKH, BOIIPOCHI CHIMMETPHU M MHBAPUAHTHBIX pelleHui TuddepeHranbHbIX ypaBHEHNH, a TaKkxkKe
BOIIPOCHI CHMMETPHH YPaBHEHUI MaTeMaTn4ecKol pU3NKN U KaIMOpOBOYHBIX nojiel. B kypce “O01mas teopus
otHocutesnsHOCTH” (OTO) paccmarpusarotes pusndeckue ocHoBbl OTO, anemenTs MaTeMaTHdeckoro anmnapara OTO,
JBIDKCHUE YACTHI] M PACTIPOCTPAHEHHE CBETA B TPABUTALMOHHOM I10JI€, YpaBHEHUSI TPAaBUTAIMOHHOTO IIOJISI M HX CBOHCTBA,
HaOmromaemble W mpeackaspiBaemble 3ddekter OTO, a Takke penstuBucTKas kocmolorus. Kypc “OcHOBBI KBAaHTOBOH
TEOPHUHU MarHeTu3Ma’ BKIIIOYAET JJIEMEHTHl TEOPUH aTOMOB B KPHCTAJUIaX, CIMHOBYIO alnre0py M CIIMH-TAMIIIBTOHHAHBI,
MHUKPOCKOIINYECKYIO TEOPHIO MarHUTHBIX B3aNMOJCHCTBHIN, METO MOJIEKYIISIPHOTO IOJIs, METO]] CITMTHOBBIX BOJIH,
TOIIOJIOTUYECKHE CTPYKTYPBI, TEOPHIO CBEPXTOHKHUX B3auMmoaencTeuil. Kypc “IloneBsie MeToapl B hu3HKe
KOHJICHCHPOBAaHHOTO COCTOSIHUS” TIOCBSIILICH U3JIOKEHNIO MeToa (GyHKIMH ['prHa B TeOpHM KOHAEHCHPOBAHHOTO
COCTOSTHHSI.
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Marsnetusm
KOHJICHCUPOBAHHOT'O COCTOSIHUS

B Monyns BXOAAT DUCHUIUIMHEL «OCHOBBI TEOPUU KOHICHCHUPOBAHHOTO COCTOSHU» U «OCHOBBI MarHeTU3Ma
KOHJCHCUPOBAHHOI'O COCTOSIHUAY. 1lepBast U3 HUX OPUEHTUPOBAHA HA U3YUYECHHUE OCHOBHBIX II0JIOKEHUN U BBIBOJOB
TEOPETUYECKOr0 OIMCAHUS MEXaHUUECKUX, TEIIJIOBBIX, MEKTPUIECKUX, MATHUTHBIX U ONTUYECKUX CBOMCTB BEILIECTBA,
HaXOZSLIErocsl B KPUCTAJUTMYECKOM WIIM aMOP(PHOM COCTOSIHUSAX. [Ipr 3TOM HCIONB3YOTCSI METOABI MEXaHUKHU U
AIIEKTPOAMHAMUKH CIUIOIIHBIX CPEJl, TEPMOANHAMHUKH, CTATHCTHYECKOH (DM3MKH ¥ KBaHTOBOM Teopuu. Jlenaercs yrnop Ha
¢busnueckux s dekrax, HaleAMNX TPAKTUIESCKYI0 PEATU3AINI0 UM UMEIOIINX TTOTeHIMAT TEXHUYECKOTO IPHII0KEHHS.
Bropas aucuuiuimHa uMeeT 1elbio Oosree yriryOnéHHOe n3ydeHne MarHeTH3Ma BeIecTBa B AMAa30He OT MAaTHUTHBIX
CBOHCTB aTOMOB /IO MarHUTOYIOPSJOYEHHBIX MaKpocKonmueckux tell. [Ipu aTom paccmarpuBatotcest pusndeckue NpUInHb]
BO3HHKHOBEHHSI U U3J1araloTCsi OCHOBBI TEOPETUYECKOTO OMUCAHUS CIIOHTAHHON HAMAarHUYEHHOCTH, MAarHUTHON
AQHM30TPOINHH, MATHUTOCTPUKIIMY, MATHUTOIIEKTPUUECKUX, MATHUTOTEIUIOBBIX 1 MATHUTOONITHUECKUX SIBJIEHUH. B
paMKax MOJyJsl IPEAIIOIaraeTcs BBIIIOJIHEHHE U 3a1MTa KyPCOBOIO IIPOCKTA.
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Maiinop

Monyis, oTHOcHUTCs K BapuaTuBHON yactu Ol nim QakynpTaTHBY, MIPEACTABISIONINNA BBIOPAaHHYIO 00Y4aIOIMMHUCS
JIOTIOJTHUTEIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO BHE UX MTOJTOTOBKH IO OCHOBHOMY HalpaBJieHUIo B pamkax Ol
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MaremaTnueckoe
MO/ICTIMPOBaHUE B (hU3HKE

B monyns Bxogat pucuuiuinesl «'uapoaunamukay U «MaTeMaTu4eckoe MOJEIUPOBAaHUE MOJIEKYJIIPHBIX IIPOLIECCOBY.
Jucnuminza «MaTeMaTH4ecKoe MOJIEIUPOBAHUE MOJIEKYJISIPHBIX IIPOLIECCOBY JOIOJIHAET 3HAHUS, [10JIyYECHHBIE
CTYACHTaMH IIpH U3ydeHHH Moyl « KoMITbIOTepHBIE METOABI B (hn3nkey». PaccMaTprBaroTCsi BOIIPOCH! YUCIEHHOTO
MOJICITUPOBAHMS MOJICKYJISIPHBIX CHCTEM Ha OCHOBE 0a30BBIX ITPHUHITUIIOB MOJEKYIISIPHO-KHHETHYECKON TEOpHH,
CTOXaCTHUYECKHE MOJIEIU MOJIEKYJIIPHBIX IIPOLIECCOB. [{aroTcsa TuHaMU4ecKe MOAEIN MOJIEKYJIIPHBIX IPOLIECCOB,
M3y4JaloTCsI OCHOBHBIE (PM3MUECKUE CBOIICTBA MOJIEKYIIAPHBIX CUCTEM. M3maraeTcs mporpaMMHas pean3ariis
MOJIEKYJISIPHO-AMHAMUYECKOH Mojienu. M3ydaeTcst IprMeHEHHE U3I0KEHHBIX METOI0B K UCCIIEI0BAHUIO
MHKpOT'€TepOreHHBIX cucTeM. Llenbio kypea «[ uipotnHaMuKay» SBISIETCSl yCBOGHUE CTYIEHTAaMH (PM3HMYECKUX OCHOB U
MoJielied MeXaHWKH JKUJIKOCTH U ra3a. CTyeHTHl N3y4aloT pU3MKO-MaTeMaTH4ecKie MOIEIN THAPOANHAMUKH,
NpUOOPETAIOT HABBIKHM pelIeHus QyHAaMEHTAIbHBIX U IPUKIIAJHBIX 33/1a4 JJAMHUHAPHOTO U TYPOYJICHTHOTO JABHKEHHS
JKUJKOCTH, IIOJy4alOT 3HaHUSA O MOJEIIIX U METOJaX OIIMCAHMsl JBUKCHUS )KUKOCTHU B IOTPAHUYHOM CIIO€,




3aKOHOMEPHOCTSAX CBEPX3BYKOBOTO ABMKCHHS T'a30B M TEOPHH YAAPHBIX BOJH. B pamkax Moy mpeanoiaraeTces
BBITTOJTHEHHE U 3aITUTa MEKIUCIUIUIMHAPHOTO KYPCOBOTO IIPOEKTA.
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Meronpl u3ydeHust
OMOJIOTHYECKMX CHUCTEM

Lens MomysIst - M3ydeHNE OCHOBHBIX MOHATHH, (PU3NUECKHUX IIPUHINIIOB M TEXHUIECKON pean3allii COBPEMEHHBIX
(pU3MUECKUX METOJIOB ANATHOCTHKH | JledeHHA. llenpro aucoumuimHbl « OCHOBBI HHTPOCKOIIMIY SIBIISICTCS H3YUCHHE
OCHOBHBIX HOHATHH, HU3HIECKNX IPUHIIUIIOB, HCTIOIb3YEMOTO MaTEMATHIECKOT0 alllapaTa U TEXHUUECKOH peann3anun
Hanbosee pacpoCTpaHEHHBIX METOJ0B HHTPOCKONHH B MEUIIMHE. B paMKkax NaHHOW AWCIMIUIMHBI CTYAECHTAM JAr0TCs
MPECTaBICHUS 00 OCHOBAX TEOPHUHU M TEXHUKH pEHTTEHOBCKOH, SIMP, ynbTpa3BykoBO# U ramMmma-ToMorpaduu, o
COBPEMEHHBIX MaTeMaTHUECKUX METOIaX BOCCTAHOBJICHHSI U300payKeHNSI BHYTPEHHHUX OPTaHOB YeJIOBEKa 110 EPBUYHBIM
JIAHHBIM, a TaKke 00 00JIaCTSAX IPUMEHEHNS U TOYHOCTH Kakaoro merona. Llenpro quciuminael «MeaunuHcKas
JJIEKTPOHUKA U U3MEPUTEIIbHBIE TIPE0Opa30BaTesIny SABIISETCS H3YUYSeHUE OCHOBHBIX MOHATHH, (PU3NUECKHUX MIPUHIIUIIOB U
TEXHUYECKOH pealln3alyy IEKTPOHHON MEANIIMHCKON armnaparypsl. B pamkax JaHHOW TUCHUIUTMHBI CTY/ICHTAM JaroTCs
3HaHMs 00 OCHOBaX TEOPUH U TEXHUKH U3MEPECHUI B MEAUIIMHE 1 OMOJIOTHH, IU(PPOBOI M aHAJIOTOBOH 00paOOTKH METHKO-,
Omonornuecknx curHaioB. [loapoOHO OyIyT pacCMOTPEHBI THITEI OMOMEIUITMHCKIX CUTHAJIOB, 0000IIEHHAsI CTPYKTYpHAs
CXeMa MEJUIMHCKOTO 3JIEKTPOHHOTO Mprbopa (KOMIUIEKCa), N3MEPHUTENILHBIE PeoOpa3oBaTeI M yCUINTEIH, IPUMCHEHHE
OTIEPAIIMOHHBIX YCHIIUTENEH B OMOMEANIIMHCKIX YCTPOHCTBAX, YaCTOTHAS (PUIBTPAIN OMOCUTHAIOB, AaHAJIOTOBBIE
MEeTOoJIbI 00pabOTKH HH(pOpPMANNH, aHATOTOBO-IHU(PPOBOE Ppeodpa3oBaHNe OMOCHTHAIOB, MPOTPAMMHBIEC METOMBI
00paboTKN OMOMETUIIMHCKUX CUTHAJIOB, CHEKTPAIbHBIA aHAIN3 C IPUMEHEHHEM IIpeoOpazoBanust Pypswe, obue
cBeieHus 0 dpoBoi GUIFTpanuy.
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Mopynb 1OMONHUTEIBHON
KBaTH(pUKAIUU

JononuurensHast KBannpUKaul MO3BOJISET CTYICHTY, 00ydJaromeMycs 110 OCHOBHOM 00pa30BaTeIbHOM IIporpaMMe
BBICILIEr0 00pa30BaHMUs, TIOJyYHTh JIONOJIHUTEIbHBIE TPO(eCcCHOHALHBIE KOMIIETEHIIMU HAa OCHOBE IPO(eCCHOHATBHBIX
CTaHIapTOB (TIpH HAJIUYHNH), OTHECEHHBIE K OJTHOM MJIM HECKOJIBKUM CHEIMANbHOCTSAM MM HAIIPAaBJICHUAM IOATOTOBKH 110
COOTBETCTBYIOIINM YPOBHSIM MPO(ECCHOHANTEHOTO 00pa30BaHus WM K YKPYITHEHHBIM TPYIINaM CHEeIHaTIbHOCTEH 1
HarpaBJeHUH MOATOTOBKH, a TaKXkKe K 00aacTu (007acTsIM) U BUILY (BUAaM) POQeCCHOHANBHOMN NeITeIbHOCTH, B TOM
YHCJIE C YIETOM BO3MOXKHOCTH OJTHOBPEMEHHOT'O MOJIY4eHHs 00Y4alOIIMMHCS HECKOJIBKUX KBaIH(pUKALHUIL.
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Henuneitnas dusnka

B Moayins BxoasaT nuciuiuiniabl «Henunelinas Gusukay, « [ [pukiaaHbie TaKeThl U MOATOTOBKA MyOauKauii». B kypce
«Henuneitnas ¢pusnka» paccMaTpUBAIOTCS aKTyaIbHbIE BOMPOCH! HEIMHEHHOM U CTOXAaCTHUECKON TMHAMUKH -
HENMHEWHBIC THHAMIYECKUE CUCTEMBI U MX CBOHCTBA, OM(ypKalu 1 KaTacTpo(bl THHAMHUYECKUX CUCTEM, TAMIIETOHOBBI
CUCTEMBI, Xa0C B IUHAMUYECKHX cucTeMax. dpakraibl, CTOXaCTUYECKOE MTOBEACHNE JUHAMUUYECKUX cucTeM. B kypce
“IIpuKkIamHbIe TAKEeTHl U TIOATOTOBKA IMyOIMKANNUN™ CTYIEHTH OCBAaMBAIOT Pa0OTY C MPUKIIATHRIMH [TAKETAMH THIIA
Mathematica ¢ pereHremM pa3nuuHbIX GU3MIECKUX 33/1a4, a TAK)KE OCBANBAIOT OCHOBHBIE MAKETHI JIJIsl TOATOTOBKU
HAy4YHBIX TyOJIMKAIMiA U pe3eHTaluii - n3natenbckoi cucremoit LaTeX u Microsoft PowerPoint.
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HCpaBHOBeCHHG IIpoueccChl B
MaT€pHUaJIbHBIX Cpeaax

B Monyns Bxoaat nuctuminssl «KuHnetnueckas Teopus ra3oBy, «KMHeTHUECKUE ABIEHHS B TIOITYIPOBOIHHKAXY,
«Temnodpusukay, «Pusrka moBepxHOCTHY, «DPH3KKa TBepAOro Tenay. B Moayne u3yudarorces Teruiodusnieckue cBoiicTa
TBEPAOrO TEJIA, )KUJKOCTU U ra3a, METObl IKCIIEPUMEHTAIbHOIO U TEOPETUUECKOT0 UCCIIE0BAHNS PABHOBECHBIX U
HEpaBHOBECHBIX CBOICTB BEIIECTB M TEIUIOBHIX IporeccoB. OOCYKAal0TCs pa3INyHbIe MEXaHU3MbI TeIuI000MeHa. Mo yib
JIaeT MPECTaBICHNUE O CTPYKTYPE U CBOMCTBAX BEIIECTB B KOHACHCUPOBAHHOM M INIOTHOH ra3o00pa3Hoil aszax, 00
0COOEHHOCTSIX KUIKOTO COCTOSHUS BEIIECTBA, M3YYarOTCS METOBI U TIOAXO/IBI ONTMCAHMS KUIKOTO COCTOSHUS,
OCHOBAHHBIC Ha MCIIOJIH30BAHNH YAaCTUYHBIX (DYHKIUH pacTpeieleHns i KOpPeIHoHHbIX (yHKIHH. ucnnmimHa
«Kunetnueckast Teopus razoB» AaeT NPeACTaBIeHNE O Mpolieccax NepeHoca U pelaKCcallii B pa3pe:KeHHBIX razax Ha
OCHOBE 3aKOHOB JIBMKEHUSI U B3aUMOJEUCTBUS MoleKyll. JucuumuinHa « KuHeTndeckue sIBIeHUs B IOJIYNIPOBOIHUKAX)
(opMupyeT 3HaHUSI 30HHOW TEOPHH ITOJTYIIPOBOAHUKOB, pACCMAaTpPUBAET BIHMSIHUE Je(DEKTOB M MPUMECH Ha 30HHYIO
CTPYKTYPY, U3y4aeT MEXaHU3MBbI pacCcesHHs HOCUTENEH 3apsa, IBIEHUs IEPEeH0Cca, U3y4aeT MarHUTHbIE KBAHTOBBIE
a¢pdexrtrl.  Llens qucnumumHbl «PU3MKa MOBEPXHOCTHY 3aKIII0YAeTCsl B QOPMUPOBAHUH Y CTYACHTOB KAYECTBEHHBIX U
KOJIMYECTBEHHBIX MPE/ICTABICHUH O SBICHHX, IPOUCXOIIMX HA TOBEPXHOCTH paszena ¢a3 ra3 — TBepoe teno. Ha
OCHOBE aHAJIN3a SKCIEPHUMEHTAIBHBIX JaHHBIX, UCTIOJIB3YS COBPEMEHHbBIE METOIBl TEOPETHIECKON (PU3UKH,




paccMaTpuBarOTCsl OCHOBHBIC 3aKOHBI M YPABHEHMS, HCTIOJIb3YyEMBIC IIPH OMMCAHUHU MPOLIECCOB, MPOUCXOAAIINX Ha
Mesk(ha3HOH rpaHulle Ta3-TBepaoe Teno/lucnuminaa «Pu3nKa TBEpAOTo Tela» MOMOTaeT CTYyICHTaM OBIAAETh METOAAMH
penieHust GU3NUECKUX 3a1a4 (PU3MKH TBEPAOTO Tela, HABBIKAMH IIPOBEACHNUS (PU3NKO-MaTEMaTHIECKOTO MOICITUPOBAHMS
CBOMCTB KPHCTAJIJIOB C UCIIOJIB30BaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TeXHOIOTHH. B pamkax kypca «Termnoduzukar
OymyT M3y4eHb! TeIIO(U3NIECKHIE CBOMCTBA TBEPAOTO TENA, JKUIKOCTH U ra3a, METObI SKCIIEPIMEHTAILHOTO 1
TEOPETHYECKOTO MCCIIEAOBAHNS PABHOBECHBIX 1 HEPABHOBECHBIX CBOMCTB BELIECTB M TEILUIOBBIX Mpo1ieccoB. OOCYXaatoTcst
pa3IMyHbIe MEXaHU3MBI TEINIOOOMEHA.
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OCHOBBI OMO(DHU3HUKH U
OpraHn4yecKOl XUMUHU

B paMKax MOAYJIsA CTYACHTBI TIO3HAKOMATCA C (1)I/I3I/I‘~ICCKI/IMI/I OCHOBaMM OpraHmu3anuu u (i)yHKHI/IOHI/IPOBaHI/IH
OHOJIOrHYECKUX 00BEKTOB Ha Pa3JIMYHBIX YPOBHAX UX OpraHrU3aliun (KJ'IeTO‘{HOM, TKaHCBOM, Ha YPOBHE OPraHOB U
OpraHnmsma IIeJ'IOM), a TaK)K€ U3y4aT COBPEMCHHLIC (bmnqecxue METOAbI, UCIIOJB3YEMBIC ITPU UCCIICAOBAHNU
OHOJIOrHYECKUX CUCTEM. Z[I/ICIII/IHJ'H/IHa «Opl"aHI/IquKaﬂ XUMMUA» ABIISICTCA TeOpeTI/I‘{eCKOﬁ OCHOBOM MaTepHUaAIOBEAUCCKUX
JUCHUIUINH, CBA3aHHBIX C OPraHMYCCKUMU COCANMHCHUAMU U UX aHAJIU30M, a TaKKC OHOJI0T0-IKOJIOTHUECKHUX JUCHUILINH,
paccMaTpuUBaAOIINX XUMHUICCKUE IMTPOLIECCHI B JKUBBIX 00BEeKTaxX. HeHblO JUCIUTIITHHBI «OpI‘aHI/I‘leCKaﬂ XUMUSD) ABIISICTCA
(I)OpMI/IpOBaHI/Ie Y CTYACHTOB NPEACTABJICHUSA O CBOICTBaX Pa3JINYHBIX KJIACCOB OPIraHUYCCKUX COG,Z[I/IHCHI/Iﬁ " B3aMMOCBA3HU
CTPYKTYpPbI COCAUHCHHUSA C CTO CBOMCTBAMHU. I/I3yqu1/Ie BaKOHOMepHOCTeﬁ peaKHHOHHOﬁ CIIOCOOHOCTH MOJICKYJI ITPOXOAUT C
e,[[HHOﬁ O3UIHNH 3J'IeI(TpOHHOI>i TCOpUU XHUMUYECKOH CBI3H JUIA (I)OpMI/IpOBaHI/Iﬂ OpraHH‘IHOﬁ U JJIOTUIHOM KapTUHBI B
CO3HAHUU CTYACHTOB U HO,I[FOTOBKOﬁ K OCBOCHHUIO KypCa aHATOMHH U (I)I/ISI/IOJ'IOFI/II/I YCJIOBCKaA.
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[omy4yenue u nndposas
00paboTKa M3MEPUTEITHHBIX
CHT'HAJIOB

JucnmmumHa «[lomydenue u mudposas 00paboTKa H3MEPUTENBHBIX CUTHAJIOB) BKIIIOYACT HU3JI0KEHNE OCHOB IIOCTPOCHHUS
annapaTHBIX 1 IPOTPaMMHBIX YacTei CpeACTB n3MepeHnit GopMBbl CUTHAJA, YaCTOTHI, ()a30BBIX CABUIOB, CKBRKHOCTH,
Pa3sNMYHBIX IIAPaMETPOB IIEPEMEHHBIX HANIPSHKEHUN U IPYTUX XapaKTEPUCTHUK DIIEKTPUYECKUX CUIHAJIOB; U3JI0KEHUE
COBPEMEHHBIX (PU3MUYECKHUX MPUHIUIIOB U METOJI0B H3MEPEHHS DJIEKTPHUYECKUX BEJIMUMH; ONMCAHNE METOJOB (DUIIbTPALIIH
CHTHAJIOB, IMCKPETHOT0 MpeoOpa3oBanus Pypbe, NenuManii 1 HHTEPIOJSIIIMY HU(PPOBBIX CUTHAJIOB.
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CTpyKTypa 1 CBOMCTBA TBEPIBIX
Ten

B Mozaynb BxoasT mucuuiuinHbl «BBenenue B pU3KMKy KOHIEHCUPOBAHHOTO COCTOSIHU» U «Kpucramtorpadus u
CTPYKTYpHBIH aHanmu3». OHU NPEJCTABISIOT COBPEMEHHBIE METOABI UCCIICIOBAHNS U ONTMCAHUS KPUCTAIIIMYECKON
CTPYKTYPBI BEIIECTBA M HAa ITO OCHOBE XapaKTEePU3YIOT O0I1e 3aKOHOMEPHOCTH (hOPMHUPOBAHHUS MAKPOCKOITMYECKUX
(hM3MYECKUX CBOMCTB METAJUIOB MOJYNIPOBOIHUKOB U AUNIEKTPUKOB, 00JIaIAIONINX PETYISIPHBIM aTOMHBIM CTPOCHHUEM.
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Teopust KOHIEHCUPOBAHHOTO
COCTOSIHUS

B moayns Bxogst aucuumuinibl «CuMmerpust B pusukey, « Teopus konaeHcupoBaHHOro coctosiHus» Kype «Cummerpust
B (PM3HKE» COAEPKUT M3JIOKEHNE OCHOB TEOPUH TPYIII U MTPEACTaBICHNH TPy Uil HanOosee aKTyadbHBIX JUIs
KOHJIEHCUPOBAHHBIX CpeJl PYIII — IPYIIbI BPAIEHHI, TOYEUHBIX U IPOCTPAHCTBEHHBIX rpymn. CHMMETpUIHBINA aHATIU3
JIaeT BO3MOXKHOCTB IIPOCTOT0 M €IMHOOOPAa3HOTo NOAX0Aa K OOJIBIIOMY YHCITy 3a/1a4 (PM3UKN TBEPJOTO Tella, B KOTOPBIX
0CcOOCHHO Ba)KHBI CBOWCTBA TPAHCIIALIMOHHON M BPalIaTeIbHON CHMMETPUH KPUCTAJUTMYECKOH pereTk. TouHbIi
MaTeMaTHYECKUI A3bIK AJIs1 OMUCAHUs CBOMCTB CUMMETPHH AAET anmapaT Teopud rpyni. C moMOoIIbio NOHATUI TEOPUH
TPYIIT MOXHO KJIACCU(DHUIINPOBATH COCTOSIHUS CIIOKHON CUCTEMBI, BRIBECTH CBSI3aHHbBIE C CHMMETPUAMH 3aKOHBI
coxpaHeHHs. Vcronp30BaHNE METOA0B TEOPUH I'PYIII CYIIECTBEHHO CHUKAET BBIYUCIUTEIBHYIO CIIOXKHOCTh PEIIAEMbIX B
TEOPHH TBEPJOTo Tema 3a1ad. «Teopusi KOHASHCUPOBAHHOTO COCTOSIHUSY) UCTIONbB3YeT I N3yUeHHU KOHIEHCHUPOBAHHBIX
Cpell METOIbI TEPMOJMHAMHUKH, CTATHCTHYECKON (PM3NKH, TEOPHH CUMMETPHUH, KpHCTAIIIOrpadui, aTOMHON (QU3UKH U
KBAaHTOBOI MEXaHUKH, 3JIEKTPOJUHAMHUKH CIIJIONIHBIX Cpe. DTO BaKHEHIIN pa3aen pu3nKu KOHIEHCHPOBAHHOTO
COCTOSIHUS M3y4aeT CBSI3b MAKPOCKOITMUECKUX CBOWCTB TBEP/ABIX TEJ C UX aTOMHOM CTPYKTYpOH, co37aBas TAKUM 00pa3oM
TeopeTHYecKnii 6a3uc COBPEMEHHOTO MaTepraoBeieHus. Teopus TBeploro Tena odopena Bceoduiee npu3HaHue Onaronaps
pe3yabTaTaM HCCIIEOBaHUs TOJyIPOBOAHUKOB, CBEPXIIPOBOAMMOCTH, HOBBIX MATHUTHBIX MaTePHAIOB, MATHUTHOTO
pe30HaHCa, HU3KOpa3MEPHBIX CUCTEM, CIIMHTPOHHUKH, MYJIbTH(EPPOUKOB U APYTHX Pa3HOOOPA3HBIX CBONCTB
CHJIbHOKOPPEITMPOBAHHBIX MaTepHANIOB. JIeKIMH, IpaKkTHYECKHE 3aHATHS U Ja00paTopHbIe pabOThl B paMKax MOIYJIs
OXBAaTBIBAIOT MIMPOKHH KPYT BOIPOCOB (PU3UKH U TEOPHUH TBEPIOTO Tella — OOLIYIO KJIacCU(PUKAIMIO TBEPIBIX Tell,
HapaMeTpsl IOpsAKa, BOIPOCHl CHMMETPHH U €€ HapyIICHHs, TEPMOMHAMUYECKOE ONMCaHNE, 3IEMEHTHI TeOpHH (pazoBbIX
MIEPEX0/I0B, TCOPHIO OCHOBHBIX ITOJICUCTEM — PEHISTKH U 3JIEKTPOHOB, KBa3MYACTHIIHI, TEOPHIO TPAHCIIOPTHBIX, TEIUIOBHIX,




ONTHYECKNX, MATHUTHBIX, U JPYTUX (PU3NUECKUX CBOWCTB. B pamMKax MOIyIs IPEIIonaraeTcs BHIIIOIHEHNE 1 3aIUTa
KypCOBOTO IPOEKTa
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dusnka MarHuTHEIX
MaTepHaJioB

B Moznyns BXOZST AUCIMIUTHHBI «/lOMEHHAsI CTPYKTypa U IIPOIIECCHI IepeMarHNanBaHus, «Pe30HaHCHbBIE U
peTaKcalioHHbIE SIBICHUS B MarHeTHKax», «KBaHTOBas Teopusi MarHeTH3May, «DU3UIECKOE MATECPHATIOBEICHHEY,
«OKCIIepUMEHTATbHBIE METOABI B MArHETH3Me». B TakoM coueTannn oHH ()OPMHUPYIOT IIETOCTHOE TIPEACTABICHHUE O
(u3HKe, TEXHOJIOTHAX HOTydeHUS U chpepax MPUMEHEHHSI OCHOBHBIX TUIIOB MarHUTHBIX MaTepHaNIoB. B TedeHne
HECKOJIbKIX CEMECTPOB CTYACHTHI N3y4aroT OCHOBBI KBAHTOBOW TEOPHH MAarHUTOYIIOPSIIOYEHHOTO COCTOSHMS, (Pu3ndecKue
3aKOHOMEPHOCTH (POPMHUPOBaHUS (PYHKIMOHAIBHBIX CBOWCTB MarHUTHBIX MAaTepHAaJIOB, BKIFOUasi HAHOMAaTepHaJIbl,
METOAMKH U3MEPEHUs 3TUX CBOWCTB.
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DU3NKO-XUMHYECKHUE METOIbI
HCCIICOJOBAaHUsA 6I/IOMaTepI/IaHOB

3anavya AucUMIUIMHEL « HaHOTEeXHOJIOTMK B OHOJIOTHH ¥ METUIIMHE» — IaTh CBEJCHUS O OMOJIOTHYECKUX HAHOCTPYKTYpaXx,
BO3MOYKHOCTSIX M NEPCHEKTHBAX UCIIOIb30BAHUS HAHOTEXHOIOT Ui, HAHOMAaTepHaJioB, HAHOAUATHOCTUKU M HOHAYCTPOICTB
B MeJMLUHE. B 4acTHOCTH - IpUMEeHeHNs B papMakoTepanuy, FTeHHOH HH)XEHEPHH, B INarHOCTHKE HAHOPa3MEPHBIX
00BeKTOB B OMocpenax, OMOTKaHAX U CBEPXJIOKAILHON HHBa3UBHOW XUpypruu. [IpoaeMoHCTprpoBaTh 3HaYCHUE U
BO3MOKHOCTH NPHUMEHEHHSI OMOHAHOTEXHOJIOTHH B MEIUIIMHCKON HAyKe U B IPAKTUYECKOM 3/1paBooxpaHeHnu. OcBoeHHE
Kypca «HaHoTexHOI0THH B OMOJIOTHY M MEJULIMHE» 0a3UpyeTCs Ha 3HAHMIX, YMCHHAX U HAaBBIKAX, TOJIYyIEHHbBIX
CTyZICHTaMH IIPY N3yYCHNH TaKUX JUCLHUILINH KaK OpraHudecKas XuMHus, Ononorus. Llenpio n3ydeHns AUCIUIUINH
Moxyist «OCHOBBI aHATOMUH U (PU3NOTIOTHH YETOBEKa» SBISAETCS (POPMUPOBAHNE COBPEMEHHBIX NPECTABICHHHN O
CTPOCHHMHU M MEXaHU3MAaX PETYIALINH GU3HOIOTHIECKUX (QYHKIMH OpraHu3Ma 4elIoBeKa B HOpMeE, a Takke 00 o0mmx
3aKOHOMEPHOCTSIX BOSHUKHOBCHUS, PA3BUTHS U TUKBUAALMH NaTOJOIMIECKUX MPOIIECCOB HA PA3INYHBIX YPOBHIX
CTPYKTYpHO-(YHKIIHOHAJIBHOW OpraHu3aluy opranu3ma. B pamkax kypca «Pu3uka NoJuMepoBy» CTYACHTHI OCBOSIT
OCHOBHBIE 3aKOHBI, ONPEICIAIONINE YHUBEPCAIBHOCTh MIOBEACHUS MTOJIMMEPHBIX MaKPOMOJIEKYJI, OBJIaJETh OCHOBHBIMHU
METOJAMHU pacyeTa CTPYKTYPHI M CBOMCTB NOJTMMEPHBIX CUCTEM.
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SKCHepI/IMeHTaHLHLIe METOAbI B
¢busnke

Mopayib BKITIOYAET clieyonne TUCUUILIHHBL «[Ipubops! 1 TexXHHKa pU3MYEeCKOro IKCIIepuMeHTay, «BBeneHue B
CTPYKTYPHBIN aHanu3y. L{enb Moayiisi — OCBOGHHE COBPEMEHHBIX SKCIIEPHUMEHTAIBHBIX METOJJOB H3YUeHHS (hH3MIECKUX
SIBJICHUH, CTPOSHHS U CBOMCTB MaTEpUaJIOB, BKIIFOYAst COCOOBI PETUCTPALINU CUTHAJIOB, PE30HAHCHBIE METOIBI M METOIBI
PEHTICHOCTPYKTYPHOTO aHaIK3a. 3aaul MOAYJIA - IaTh CTYACHTaM MPeICTaBJIEHHE O METOJaX HCCIEeIOBaHUN U
U3MEPEHUH, IPUMEHSFOIIUXCS B (PU3UKE KHHETHUECKUX SBICHUH U (PU3NKE KOHJCHCUPOBAHHOTO COCTOSIHUS; IIPUBHUTH
HaBBIKHA ¥ YMECHHS UCTIOIE30BAaHHUS COBPEMEHHBIX CPENICTB alMapaTHOTO W MPOTPaMMHOTO cOopa 1 00paboTKH (pU3NIECKOit
HHPOPMALINH, TPUBUTH CTYICHTaM HaBBIKHA CAMOCTOSTEIHHOTO BRIOOPA MyTEH PEeICHUST HAYIHO - HCCIIEIOBATEIIECKOM
3aJa4u.
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IIpaktuka

40

IIpaktuka 1

B Monynb BXoZsT 1BE yueOHBIE IPAKTUKHU. 3ajadaMy ydeOHOI 03HAaKOMUTEIbHOW NIPAKTUKH SBISIFOTCS: O3HAKOMIICHUE
CTYZICHTOB C OCHOBAaMH ITPOBEJICHNS HAYYHBIX MCCIIEI0BaHUH 1 NH(POPMAMOHHO -aHAINTHYECKOH pabOTHI C HAYYHOU
JIUTEPaTypOil; 03HAKOMIICHHE C OCHOBAMM OpraHM3aluu paboThl HCCIIEA0BATENBCKUX JA00PaTOPHil; 03HAKOMIICHUE C
npaBuiIaMu 0(OPMIICHHS TEXHUYECKON IOKYMEHTALIUH; TIOJTyuYeHHEe HAaBBIKOB MPOBEJCHNUS 00paOOTKH MOTYyYSHHBIX
pe3ynpTaTtoB. HayuHo-uccienoBaTensckas paboTa siBIseTcsa 00s13aTesIbHON COCTABILSIIONIEH OakataBpuaTa o
(hyHIaMEHTAIFHBIM HAIIPaBJICHISIM HAYKH U pa3BUBACT HABBIKM W KOMIIETCHIINH, HEOOXOIUMBIE B PO ECCHOHATHLHOM
Hay4HO-UCCIEe10BaTeNbCKOU AesTenbHocTH. HUP cTyneHTOB 0XBaThIBaeT caMblil INMPOKUN AUANa30H HAyYHbIX
HaIpaBJIeHUH 1 00JIacTel ¥ MPOBOANTCS, KaK MPAaBMUIIO, B TEYEHHE HECKOIBKUX CEMeCTPOB. 3a Bpems nposenenus HP
CTYZICHTBI 3HAKOMSTCSI C OCHOBAaMH BHIOPAHHOT'O HAYYHOT'O HAIPABJICHUS, IPOBO/ISIT IPAKTUIECKUE U TEOPETHUECKHE
M3BICKaHMUS, [TOTYYal0T HABBIKH ITOJI'OTOBKH HAYYHBIX MyOIMKaui 1 myOaunyHbIX BeicTymieHnid. HUP nmpoBoauTes xak Ha
6a3e nmoxpazaeneHnii IHCTUTYTa €CTECTBEHHBIX HAYK M MaTEMAaTHKH, TaK ¥ B BEYIIMX POCCHHCKHX U 3apyOexHBIX
HCCJIEI0OBATEIbCKUX UHCTUTYTAX.
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IIpakruka 2

B MOAYJIb BXOAT ABE IMMPOU3BOACTBEHHBIC TPAKTUKH. HpOI/ISBOHCTBGHHaH NpaKTUKa - HAYYHO-UCCJICA0BATCIIbCKas pa60Ta
OpHUCHTHPOBAHA HA HpO(i)CCCI/IOHaIH)HO'HpaKTquCKyIO TNOATOTOBKY. Ona CHOCO6CTBy€T OCBOCHHIO HpO(i)CCCI/IOHaJ'ILHLIX




KOMIICTEHIINH M MX KOMIIOHEHTOB M HaIlpaBJIeHa Ha IPHOOPETEHNE ONBITAa IPON3BOJCTBEHHBIX U HAYUHO-
HCCIIe0BaTeNbCKuX padot. [Ipon3BoacTBEHHAS MPAKTHKA IPOXOAUT B IIPOU3BOACTBEHHBIX, HAYTHO-NCCIIEJOBATEIbCKIX
OpTaHM3aIMAX, HETIOCPEACTBEHHO CBSI3aHHBIX C (DyHIAMEHTAIBHBIMH M MPUKIATHBIMU (PU3HYECKIMH HCCIIEIOBAHISAMH.
Lens npenAumIoMHO MPaKTHKY - 3aKPETIEHNE TEOPETUIECKUX 3HAHUH U IIPAaKTHYECKUX HaBBIKOB B chepe
podeCcCHOHANBHO NesTeTPHOCTH, CBI3aHHBIX C TeMOH OyayIeil BRITYCKHOW KBaTH(PUKaIMOHHONW pabOTHI, a TaKXKe
3aBepIICHIE UCCIIeAOBAaHHMA, IIPOBOANMEIX B paMKax padboTsl Hax BKP, u cucremaTn3anys nomydeHHBIX Pe3yIbTaTOB.
Kpowme Toro, B iporiecce nMpeaIuimioMHON IPaKTUKU CTYCHT MPUOOINAETCS K COLMAIBHOM cpelie U puodperaeT
COLIMAJIHO-JIMYHOCTHBIE KOMIIETEHIIMH, HEO0X0IMMBIe 1J1sl paboThI B TPO(ECCHOHANBHON cpefe.
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T'ocynapcTBeHHas UTorosas
aTTecTanus
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T'ocynapcTBeHHas uTorosas
aTTecTanus

Lens rocyjapcTBEHHOW UTOTOBOM aTTECTAllMH - YCTAHOBJIEHUE YPOBHS MOArOTOBICHHOCTH 00Y4aloIerocs,
OCBaMBAaIOIIEr0 00pa30BaTENILHYIO IPOrpaMMy OakasiaBpuarta, K BBIIOJIHEHHIO TPOo(decCHOHANbHBIX 3a1ad. Popma
MPOBEIECHUSI TOCYAapPCTBEHHON HTOTOBOM aTTECTALMH — 3TO BBINOJHEHHE BHITYCKHOH KBaJIH()UKAIIMOHHOHN paboThl, T.e.
CaMOCTOATEIBHOTO UCCIIEIO0BAHNS, BEIITOIHEHHOTO MO PYKOBOACTBOM HAYYHOTO PYKOBOAMTEIS U CBA3aHHOTO C
pELIeHNEM TPOU3BOICTBEHHO-TEXHOIOTHUECKHX, TIPOSKTHO-U3BICKATEIbCKHUX, OPTaHN3a[MOHHO-YIPABICHUYCCKHUX U /HIH
Hay4HO-HCCIICI0BATENILCKHX 3a/]a4 110 HAIIPaBJICHHUIO MOATOTOBKU. BhImyckHas kBanudukaronHas paborta
MpeCTaBISIETCs Ha 3amuTy B ['0Cy1apCcTBEHHYIO aTTECTAMOHHYIO KOMHCCHIO.

44

DaKkyNIbTaTUBbI
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AJlanTaliMOHHBIA MOAYb ISt
JIUII C OTpaHIMYCHHBIMH
BO3MOKHOCTSIMU 3I0POBBS

AnanTtayoHHBII MOIYITE 71 0O0YYaIOIINXCS ¢ OTPaHNYECHHBIMI BO3MOKHOCTSIMH 3/TOPOBbBS HAIIpaBJICH Ha (POPMHUPOBAHUE
MPaKTUICCKAX HABBIKOB aJIalITAIIMN M CONMAIN3AIINI: OCOZHAHHON CaMOpETyIISIIH, CAMOIIPE3ECHTAIINH, CTa0MIN3aIluI
CaMOOIICHKH ¥ MEKIIMYHOCTHOTO B3auMOJecTBUS MOIyih BKIIOUaeT B ceOs ABe AUCHUILTHHBL: OCHOBBI JITYHOCTHOTO
pocta u PazBurtue pecypcoB opranuzma Kypc «OcHoBbI tnuHOCTHOTO pocTa (A i ¢ OB3)» HanpaBieH Ha
(hopMupoBaHHE TapPMOHUYHOMN JIMYHOCTH, aJalITUPOBAHHOM K COIMATBHOMY B3aUMOJCHCTBHUIO B BBICIIIEM YUCOHOM
3aBEICHUU. 3PEOCTh U TAPMOHUYHOCTH IMYHOCTH OMpEesieTcs aJeKBaTHOM peakliueil Ha BHeIlIHee BO3/IeCTBHE, a
TaKke yMeHueM 3(phexTHBHO B3aUMO/IEHICTBOBATh C OKPYKatOIMMHU. J[JIs yCHeNTHOro B3aUMOICHCTBHSI C OKPYKAOIMMHU
JIIOJIbMHU, TIPEX]IE BCETO, HEOOXOAMMO a/IeKBATHO OIIEHUTh COOCTBEHHBIE MPEUMYIIIECTBA K HeJloCcTaTKU. [IpuHMMAas BO
BHHUMAaHUSA, YTO KypC paCcCUUTaH Ha JIMI C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBbs, OTACIbHOC BHUMAHUEC YICIIACTCA
TICHXOJIOTYECKUM OCOOCHHOCTSIM O0YYAaIOIINXCS C PA3THNYHBIMA HO30JIOTHUSAME. 3aKOHOMEPHO, YTO HAINYHE
WHBAJMIHOCTHU BIMSET HE TOJBKO Ha BOCIIPHSITHE YEIOBEKa OKPYKAIOIINMH, HO M Ha ero oTHomIeHne K cebe. Kypc
«Pa3Burtne pecypcoB opranmma (ais o ¢ OB3)» HampasiieH Ha TpHOOpEeTeHHE HABBIKOB MOOWIIH3AINN H OTITUMH3AIHA
WHINBUAYAIEHBIX BO3MOKHOCTEH 0Oydaromierocs. Bo BpeMs B3pOCIIeHHsI YEIOBEK HCITBITHIBAET MAKCHMATBHOE
HaIpsDKEHUE U CTPECC, KOTOPHIE MOTYT IPUBECTH K CHIDKCHHIO MOTUBAINH, 3()()EeKTHBHOCTH NEATETFHOCTH U HEPBHOMY
cpeiBy. IIponecc aganrary o0y4yaromuxcs SBISIETCS CEPhE3HBIM HCIIBITAHHEM JJISl OpraHu3Ma.
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I'paBuTanus

Kypc «I'paBuTariusy HOCBAIIEH H3yYCHUIO COBPEMEHHBIX IPEICTABICHUH 0 IPaBUTAIMOHHOM B3auMoeiicTBuu. B kypce,
B YAaCTHOCTH, PACCMAaTPUBAIOTCA TAKUE BOIPOCHI, KAK CBA3b I'PABUTALIMOHHOTO B3aUMOJICHCTBUS CO CBOMCTBAMU
IIPOCTPAHCTBA-BPEMEHM, IPAaBUTALIMOHHBIE BOJIHBI, YEPHBIE JbIPHI, IBOJIIOLUS BCeneHHOM, TeMHas MaTepys U TEMHast
sHeprus. M3moxkeHne MaTepraia BeJieTcs Ha YPOBHE, IPUHITOM B Kypcax o0mied (pu3uKn.
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JIOTIOTHUTEIHHBIE TJIABBI
KBaHTOBOH T€OpUH

N3yueHne mucuIuIMHb «J[OMOJIHUTENBHbIE TIaBbl KBAHTOBOUN TEOPHUI» OCHOBBIBACTCS HA PE3yJIbTaTaX OCBOSCHUS
JUCITUTUINH, BXOASINX B MOIyu «O0mas pmsukay, «Teopetndeckas Gpuzukmy», «Teoprs KOHASHCUPOBAHHOTO
COCTOSTHUS» U, B CBOIO O4YePE/Ib, CITY>KUT 0a30i /ISl POBEJICHUS TEOPETUIECKUX UCCIIEIOBAaHUH B paMKax BBIITOJIHEHUS
BBIITYCKHOH KBATA(UKAITHOHHON paOoThl. JJUCHUTUIMHBI MOAYIIsS GOPMUPYIOT MPEICTABICHHUS O COBPEMEHHBIX METOJIaX
PEIICHHS CIIOKHBIX 3a]1a4 TeOPeTHIecKoi hu3uku. B xypce «/lomomHuTeIbHEIC TTIaBbl KBAHTOBOH MEXaHUKNY
paccMaTpuBaloTCs CTallMOHApHAs U HECTAllMOHAPHAs TEOpUs BO3ZMYILEHUHN, TEOPHsI KBAHTOBBIX IIEPEX0JI0B, TEOPUS
paccesiHusl, OCHOBBI PEJISITUBUCTCKOM KBAHTOBON MEXaHUKH, KBAHTOBAs! TEOPHSI CUCTEM MHOTMX YacTull. JucuuIInHa
«KBaHTOBas TeOpHsi MATHETHU3MAy BKJIFOUACT AIIEMEHTHI TCOPUH aTOMOB B KPUCTAJIAX, CIIMHOBYIO aJIreOpy U CITHH-




TaMHJIbTOHHAHBI, MEKPOCKOITHYECKYIO TEOPHIO0 MATHUTHBIX B3aNMOACHCTBHIA, METOI MOJICKYJISIPHOTO TIOJISI, METOX
CITUHOBBIX BOJTH, TEOPHIO CBEPXTOHKUX B3aumoneicTBuit. Kypc «IloseBbie MeTObI B (PU3HKE KOHIEHCUPOBAHHOTO
COCTOSIHHS TIOCBAIICH U3JI0KEHUIO MeTo1a pyHKIui [ prHa B TeOpur KOHASHCHPOBAHHOTO COCTOSHILL. B Kypce
«[IpuKiagabIe TAKeTH U MTOATOTOBKA MyOINKAIHID) CTYIEHTH OCBAaUBAIOT Pa0OTY ¢ TMPUKIATHBIMH ITAKETaMH IS
MOJTOTOBKY HAYYHBIX ITyOJMKAIMH 1 PE3CHTAITIH.

49 MHoCTpaHHBIN SA3BIK B Monyns HanpaBJIeH Ha CHCTEMATH3aLUIO W COBEPIICHCTBOBAHNE 3HAHMI B 00JIACTH HHOCTPAHHOTO SI3bIKA, JOCTUTHYTHIC Ha

npodeccronansHOI chepe npenpIaymeii ctynenn oopasoBanus. Momynb HampaBieH Ha Pa3BUTHE HABBIKOB U YMEHUH, HEOOXOIUMBIX IS
3¢ PEKTUBHOTO JETIOBOT0 OOLICHUS U BHINIOJHEHUS] KOHKPETHBIX BUIOB HAY9YHOH M PO(ECCHOHAIBHOI JeITeIbHOCTH B
YCTHOM U MHCHhMEHHOH (hopme.

50 OO1mas acTpOHOMUS Kypc nocssiieH OCHOBHBIM MOHATUSM aCTPOHOMMHU U HOBEHIIINM JOCTIKEHUSIM B 3TOM Hayke. JlaeTcs mpeacTaBieHue o
Pa3IMYHbIX pa3zenax U METo/laX COBPEMEHHON aCTPOHOMUH, OOBEIMHEHHBIX O0IIEH LIeJIbI0 BCECTOPOHHETO HCCIIEI0BaHUS
npupoas! BeenenHoil.

51 Oo6mmas actponomus (dactb 2) | Kypc mocBsiiieH 0CHOBHBIM ITOHATHSIM aCTPOHOMUH U HOBEUIINM JOCTHKEHHUSM B 3TOi Hayke. CTyJeHTHI OJy4atoT
3HaHMS O TEOMETPHU HEOECHOH cdephl, BUANMBIX ABMKEHHAX 3Be3], ConHua, Te CONHEYHON CUCTEMBI, JOJKHBI YMETh
OPHEHTHPOBATHLCS M0 KapTe 3B€3JHOT0 HeOa, N3yqaroT MPUHIHIEI ycTpolicTBa CONHEYHOH cuCTeMBl, Hanlel [ anakTukmy,
BHETAJIaKTH4IeCKOro MHUpa 1 Beenennoit B nenoM. Ocoboe BHUMaHNE YAETSIETCS H3yUCHHUIO CIIENNAIbHBIX CHCTEM
KOOPJAMHAT, IPUMEHSAEMBIX B ACTPOHOMMH.

52 OcHOBBI pa3pabOTKH Kypc no3Bosmser noxyauTs o01mue npeacTaBiaeHus 00 Hanbosee 9acTo NCIIONb3yEeMbIX alITOPUTMax, MPUHIMIIAX

MPOTPAaMMHOT0 00€CTICICHUS KOMaH/THOH pa3pabOTKN M IPOEKTHPOBAHUN apXUTEKTYPhI MpuiIokeHnH. [InannpyroTcest MacTep-Kiaccsl 0 CO31aHHI0
KkpocCaTGopMeHHbIX npuioxkenuit Ha Qt Framework.

53 OCHOBBI (PU3UUECKOTO Kypc npezncrasinser codoii BBeieHHE B (PU3NUECKOE MATEPHAIOBECHUE 1 BKJIIOYACT B CE0sI JIEKIUH IO CTPOCHHUIO TBEPABIX
MaTepHaIIOBEICHHS TEJl pa3InYHOTO TEHE3NCA, CTPYKTYpPE KPUCTAJUIOB U XapaKTEPUCTHKAM PEIIETOYHbIX 1e(EKTOB, MEXaHHUECKHM CBOMCTBAM
OGuosIorn4ecKrx TKaHeH u U UX CBSI3HM CO CTPYKTYPOI MaTepuanoB, METOJaM U3yUeHHsI CTPYKTYPBI U IPOUYHOCTHBIX CBOMCTB. OTIeNbHBIC pa3eiibl
MaTepHaoB Kypca HOCBSIIIEHbl IPOYHOCTHBIM CBOWCTBAM METAJJIOB H CILIABOB, KEPAMHUK, OJIMMEPOB, OHOJIOTHYECKUX MaTEepUalioB U

TKaHEeH 1 NX IPUMEHEHHUIO B COBPEMEHHOI TexHuke U MeaunuHe. Kypce npeaHasHadeH A CTyIeHTOB,
CreUAIM3UPYIONMXCsI B 00s1acTl «MeaniuHckast GU3nKay.

54 ITpuknanHele Monyins «IIpukiagnble HHPOPMAIIMOHHBIE CUCTEMBI U CPEJICTBA MPOrPaMMHOI pa3pabOTKU» peaan3yeTcs B paMKax
nndopmanmonusie cucteMbl 1 |poekT «Lludposas kapeapa» YpdY, seusercs UT-monynem, pean3yeMbIM B paMKax OCHOBHOW 00pa3oBaTebHON
CpelicTBa IPOrPaMMHOM nporpammsl Beiciiero oopaszosanust (nanee — OOIT BO), o pe3ynbrataM 0CBOSHHsI KOTOPBIX MPEAyCMaTpUBAETCs
pa3paboTku MOJTy4eHHNE HECKOIBKUX KBAIN(HUKALUA, B TOM Ynciie B 00J1acTn HHGOPMAIIMOHHBIX TeXHOJIOrHi. Conepxanue MOIyJs

BapuaTHUBHO ¥ 3aBHCHUT 0T crierduku OOII BO, Ha KoTOpO#t 00ydaeTcst CTYICHT; CIeNU(UKHA KOHKPETHOM OTpaciTu, IJis
KOTOPOH TrOTOBSATCS BBICOKOKBas(pHIpoBaHHbIe Kaapsl o nporpammam OOIT BO yHuBepcureTa, B COOTBETCTBHH C
Martpurieii udpoBeIX KoMIteTeHInH, pazpadortanaoit AHO «YruBepcuter HHOMOMNICY, KOTOPast MPOBOIUT BXOIHYIO,
MPOMEXYTOYHYIO X HTOTOBYIO OLICHKY YPOBHS C()OPMHPOBAHHOCTH aKTYaJIbHBIX KOMIIETEHIIUH A5l HU(PPOBOH IKOHOMHKH
¢ npuopureroM komreteHimid B UT-chepe.

55 PeanpHas cTpykTypa u Lenpro Kypca sBISETCS pa3BUTHE TPEACTABICHUH O BINSHUH CTPYKTYPHBIX 1e(EKTOB B TBEPBIX TelIaX HAa Pa3IUIHbIC

CBOMCTBA TBEPJBIX TEI

(hm3nveckne CBONCTBA peabHBIX KpucTaiioB. DopMupoBanne GH3NUECKUX CBOWCTB COBPEMEHHBIX KOHCTPYKIIMOHHBIX U
(hyHKIIMOHATIFHBIX MaTEPHAJIOB TPEOYET BCECTOPOHHETO y4YeTa PeaTbHOTO aTOMHOTO CTPOeHUSI. MHOTHE MPaKTHIECKN
Ba)KHBIE CBOMCTBA, TAKHE KaK MPOYHOCTH U TUNIACTHIHOCTD, AU (D (y3usi, ONTHIECKHE N MarHUTHBIE XapaKTEPHUCTHUKH,
3JEKTPONPOBOJIHOCTb U AP. B 3HAUUTEIbHON CTEIIEHU ONPEIENSAIOTCSI UMEHHO CYLIECTBYIOIMMU B TBEPIOM TEIIE
pa3nuIHBIME JAe(eKTaMu aTOMHOTO CTPOCHHS, NX KOHIIEHTpanueil 1 0ocobeHHOCTsIMH B3anMoieiicTBus. Hapsmy ¢
TEOPETUYECKUM U3JI0KEHUEM Pa3/eNoB AUCIUIINHBI HCIOIb3YIOTCS HArJIJHbIE JEMOHCTPALlUU U3MEHEHUS CBOICTB
MaTepHaJIOB IPU MEXaHUUYECKOM BO3ACUCTBUU. V3ydeHne faHHON AUCIUIIIMHBI IPETyCMaTPUBAET PACCMOTPEHUE
peaNbHBIX IPUMEPOB U CaMOCTOSITEJIFHOE PEeNIeHUE 33124 110 COOTBETCTBYIOIIUM pasJiesiaM Kypca, YTO CIOCOOCTBYET
Gosiee ry00KOMY yCBOEHHIO yuyeOHOro Marepruasia. CTyJEHTHI OJY4al0T HaBBIKM TBOPUECKOTO T10/1X0/1a TIPH




MIPOTHO3MPOBAHNH (PH3MUECKIX M TEXHUIECKUX CBOMCTB Pa3IMIHBIX MAaTCPHAJIOB HA OCHOBE 3HAHHUN O MEXaHM3Max MX
(hopMHUpOBaHNS B pEATbHBIX KPUCTAIIIAX.
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DNeKTpOINHAMHUKA
MaTepUanbHbIX Cpel

[Iporpamma AUCIMIUTHHEL «DIEKTPOANHAMUKA MAaTEPHAIBHBIX CPE» MIPEAYCMaTPUBACT N3yUCHNE OCHOBHBIX MPUHINIIOB
OIIMCAHUS AJICKTPOMArHUTHBIX CBOMCTB MaTepHAIbHBIX Cpell, PEHOMEHOIOTHIECKOE OMUCAHHE 3JIEKTPOANHAMUKI
MaTepUaIbHbIX CPEJ] ¥ ONMCAHHUE CBOMCTB OCHOBHBIX THIIOB MaTEPHAILHBIX CPEJl B MPOCTEHITNX MOJEIISX.

PykoBoautens OI1

TebGenbkoB Anekcanap BiagumupoBuy




