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OcHoBHas npodeccnoHanbHas oopazosarenbHas nporpamma 03.03.02 dusnka HampaieHa Ha MMOJATOTOBKY CIEIHAIMCTOB, CIIOCOOHBIX MPOBOANUTH HAy4YHbIE
UCCIIEJOBAHMS B Pa3IMYHBIX 00JIACTSIX COBPEMEHHOM (DHU3UKH.

[lporpamMma oOpHEHTHpPYET BBITYCKHUKOB Ha NpOBEJACHHE (YHAAMEHTAIBHBIX M NPUKJIAJHBIX HCCICJOBAaHMN IIOMCKOBOTO, TEOPETUYECKOTO U
SKCIIEPUMEHTAILHOTO XapakTepa B 00JacTH (QH3MKH, acTpodH3UKH, (PU3UUECKOTO MaTepUasIOBEICHHS, MEANIMHCKUX NMPUMEHEHHH (DU3NYECKHX METOJ0B
HCCIIEIOBAaHUH.

OcBouBIIMI TPOrpaMMy BBIITyCKHHK CMOKET OCYHIECTBIISATH MPO(ECCHOHANBHYIO IEATEIBHOCTh B 00IaCTH UCCICIOBAHUS U U3YIEHUS CTPYKTYPHI 1 CBOWCTB
MIPUPOJIBI HA PA3JINYHBIX YPOBHSX €€ OPraHU3allMK OT 3JIEMEHTApHbBIX YacTHUIl 10 BeeneHHoM, mosel 1 SIBIeHNH, JeXalliuX B OCHOBE (DU3UKH, OCBOCHHUS HOBBIX
METOJIOB HCCIIEZIOBaHNI OCHOBHBIX 3aKOHOMEPHOCTEH IPHPO/IbI, BCEX BUIOB HAOIIONAIONINXCSI B IPUPOJIE (PU3NUCCKUX SBICHHUM, IIPOIIECCOB M CTPYKTYP.
OcoOeHHOCTBIO IPOTPAMMBI SIBIISICTCS] BBIPAXKEHHASI MPAKTHUYECKAs! OPUEHTUPOBAHHOCTh. OObEM y4eOHBIX M MPONU3BOICTBEHHBIX IPAKTHK JaeT BO3MOXKHOCTb
00y9aroImMMCst OCJIEA0BATENHFHO OBJIAIETh HEOOXOANMBIM yPOBHEM KBATN(HUKAUK 0€3 JOMOIHUTEIBHOTO O0YICHHS.

[TpuopuTeT akKTUBHBIX METOJOB 00ydeHHs obecrednBaeT (JOPMHUPOBAHUE y OOYHAIOIINXCS, HApsAy ¢ MPOoeCcCHOHATBHBIMU KOMIIETCHIIUSIMH, OCO3HAHHOTO
yMeHHs padoTaTh B KOMaH/ie U HEOOXOIUMBIX JIAEPCKUX KadecTB. [lomyueHHbIe mpodeccHoHanbHble 3HaHUS 1 yMEHHUs1, KOMIIETEHIIMH B 00JIaCTH OpraHU3aluu
Hay4YHOW pPabOTHI JAIOT BO3MOXKHOCTH BBIITYCKHHKAaM IpPOrpaMMbl padoTaTh B cdepe Majoro OH3HEcCa, CaMOCTOSTENILHO OpPraHM30BaTh WHHOBALMOHHOE
MIPOM3BOJICTBO HOBOM BOCTPEOOBAaHHOI Ha PHIHKE NPOIYKIIHH.

[Tpu npoexTHpoBaHUU 00pa30BaTENbHONW MPOrPaMMBbI M Pean3aliii 00Y4eHHs UCIIOJIb30BaHbI JIy4IlIie MUPOBbIE IPAKTHKH MOJTOTOBKH B 00JIaCTH HayYHBIX
HCCJIeJOBAaHHH, IEpEeIOBOM OTEUECTBEHHBIN ONBIT U COOCTBEHHBIE pa3paboTku YpdY.

Ne nn| HaumeHoBaHus MoayJaeit AHHOTALUM MoayJiei Tpaexkropun

1 Moaynu

2 OO0si3aTesnbHAs YacTh

3 besonacHocTh Monaynp «be30macHOCTh )KU3HEACATENbHOCTH) HAIPaBICH HAa (GOPMHUPOBAHUE Y O0YJAIOIMXCS HABBIKOB oOecrieueHus: 0e30IacHOCTH,

KHU3HEJEATETbHOCTH ONpeneIeHns] MOTEHINAIBHO OMACHBIX CUTYyalUil, OCBOGHUE AJITOPUTMOB PEarMpoOBaHUsl HA 4Ype3BbIYalHbIE CHTyaluu. JlUCHUIUIMHA

«be3omacHOCTh JKU3HENEATETLHOCTHY Pa3BUBAET CIMOCOOHOCTh OIEHMBATH CTENEHb ONACHOCTH KOHKPETHOW CHUTYallMW JUI JKU3HH U
3/I0POBBSI UEJIOBEKa, MPUMEHSITh HABBIKM SKCTPEMAIbHOTO MBINUICHUS Ul 3()(EKTUBHBIX AeHcTBUi, B ToM uucie n B YC, HaBBIKH
KOHTPOJISI COOCTBEHHBIX IMOIMH U TIOBEJICHNS. BrICTpanBaTh anropuT™Mbl COOCTBEHHOTO ITOBECHNUS M CIIOCOOBI BINSHHS Ha OKPY>KAIOIINX
B OC n YC. [lonnmars cBOIO poib U (YHKIMHU 10 CTAOMIM3AIMH COOCTBEHHOTO SMOIMOHAIBEHOTO COCTOSTHHS, 4 TAKXKe IO CHIDKCHHUIO
OCTPOTBI BOCIIPUSATHS YPOBHSI OTACHOCTH JUIS a[IEKBAaTHBIX JEUCTBUI. YMETh HAXOQUTh PEIICHHE B HECTAHJAPTHBIX CUTYalUsIX B YCIOBHSIX
oObicTpoii aBakyauuu Bo Bpemsi OC u UC. [ToHnmars cBOM (pyHKINU ITPY B3aUMOJISHCTBIH CO CIIELHAIBHBIME CITy>)k0amu Bo Bpems JC u
4cC.

4 Bgenenne B 6nosoruio u Wzyuenne nucumiuinHbl «BBeneHne B OMOJIOTHIO M 3KOJOTHIO» IMO3BOJHUT CHCTEMATH3MPOBATH 3HAHMS O JKM3HHM KaK MaTepHaIbHOM

3KOJIOTHIO SBJICHWH, IPOJIEMOHCTPHUPYET BOSMOKHOCTH IPUMEHEHUSI JOCTIDKEHIH OMOIOTHH B MEIHIIMHE, arpoOU3HECe, PEIICHHH SHEPTeTHIECKUX

mpo0JieM, CO3/IaHUU HOBBIX, B TOM YHCIIe, OMOCOBMECTUMBIX MaTE€PHAJIOB U COXPaHEHWH KaueCTB OKpyKawmel cpeapl. B mpomecce
OCBOEHHS JUCIUIUINHBI Y CTYACHTOB OyZeT ChOPMHUPOBAHO CHCTEMHOE OnochepHoe MPUPOJOLIEHTPHUECKOE MBIIIIICHHE.

5 WHocTpaHHBIH SI3BIK Wzydenne aucruminHbl « THOCTpaHHBIH S36IK» B paMKax MOJYJIS HAIIPaBJICHO HA ITOBBIIICHHE HCXOIHOTO YPOBHS Pa3BUTHS MHOS3BIYHON
KOMMYHUKaTHBHOM KOMIETEHIMM CTYJEHTOB JUIS YCIEHIHOTO peIIeHHs 3aJa4 CONHAIbHO-OBITOBOTO, MEXJINYHOCTHOTO,
MEXXKYJIbTYPHOTO M aKaJIeMU4ECKOT0 OOIIEHHS, C yYETOM COIMANIBHBIX, KyJIbTYPHBIX M STHHYECKUX Pa3JIMUHi, a TakKe IS AajdbHEHIIero
camMoo0pa3oBaHus Ha JI000M ypoBHe o O0IeeBpONeiicKoi HIKaJe OLeHMBAaHUs KOMIIETCHIMH BiIageHus: HHOCcTpaHHbBIM s13bIkoM (CEFR).




OddexTuBHAST KOMMYHHUKAITUS B YCTHOW M TUChbMEHHON (DOpME B KOHTEKCTE MEKITMYHOCTHOTO, MEKKYJIBTYPHOTO, OBITOBOTO, JIETIOBOTO
1 aKaJIeMHUYECKOT0 OOIICHHs COCTABIISET CYTh, COJICPIKAHUE U 11eIb 00YUEHHsI HHOCTPAHHOMY SI3BIKY.

Wudopmanmonnas
0e30MacHOCTD U 3aIIuTa
HHPOpPMALTIT

B kypce «MHpopmanonHas 0e30NacHOCTh M 3aliuTa WH(OpPMAIMI» pacCMaTPHBAIOTCS OCHOBHBIC METOABI 3aIIUTHl WH(OPMAIHH.
OCHOBHOE BHHMAaHHUE YHACIISETCS COBPEMEHHBIM KPHNTOrpaduueckuM MeToIaM W HPOTOKOJIAaM HX KOPPEKTHOI'O HCIIONB30BAHHMS.
CTyneHTBl 3HAKOMSTCS € MAaTEMAaTHYeCKMMH OCHOBAMH COBPEMEHHOH KpUNTOrpadMM, HM3y4alOT KIACCHYECKHE M COBPEMCHHBIC
CHMMETpPHYHBIE 1 aCHMMETPHYHBIE KpUITOCUCTEMBI. CTYIESHTHI MOJyYal0T HaBBIKHM MCIOJIB30BAaHUS OC30MACHBIX IPOTOKOIOB OOMEHa
nHpOpManue, pacupeaeneHus Kiodeld 1 GopMupoBaHus TH(GPOBHIX MTOIMTHCEH.

WudopmanmoHHbIe
TEXHOJIOTHUH U CEPBUCHI

Monyns «MHpOpMannOHHBIE TEXHOJIOTMH M CEPBUCHI» HAlpaBlIeH Ha (OPMHUPOBAHWE YHHUBEPCAIBHBIX KOMIIETCHLUH B 001acTH
muQpoBOH KyNIBTYpPBI, XapaKTEPU3YIONIMX CIOCOOHOCTh HCIOJIb30BaHUS WH()OPMAMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHHA JUIs
KoM(OPTHOH XKM3HM B LU(PPOBOH cpene, Ui B3aUMOJCHCTBHS C OOLIECTBOM M pelieHus] NUMPOBBIX 3a1ad B IPOQeccHOHATbHOM
JearenbHOCTH. B pamkax aucruruimHbl «IH(GOpMaIMOHHBIE TEXHOJIOTHH M CEPBHUCHI» PacCMaTPUBAIOTCS (YHIaMEHTaJIbHBIE BOIIPOCHI
00 apXHUTEKType KOMIIBIOTEPHBIX CHCTEM, COBPEMEHHBIX ONEPAMOHHBIX CHCTEMaX, O MPHHIMIIAX PaOOTHI JIOKAJIBHBIX M III0OATBHBIX
KOMITBIOTEPHBIX ceTeil. boisibioe BHUMaHue ynensieTcsi 0a30BbIM 3HAHWSAM M NPAKTUYECKUM HaBbIKaM paboThl ¢ MHPOPMAIMOHHBIMU
cepBUCcaMH, HEOOXOIMMBIMH KQKIOMY COBPEMEHHOMY UY€JIOBEKY B IU(GPOBOM HH(DOPMALTMOHHOM NpocTpaHcTBe. [lomydeHHble 3HAHUS,
YMEHUSI 1 HaBBIKH oOydatomuecs OyIyT IPUMEHSTh B IPYTHX y4eOHBIX Kypcax MpHU MOATOTOBKE U O()OPMIICHUN HAYYHO — TEXHUUECKOH
JOKyMEHTAIlNY, aHaIW3€ IAaHHBIX, PEIICHWM 3anad MpoekTHpoBauusa. OOydeHHe CTyneHTOB aucnuiuinee «MHbopManuoHHbIE
TEXHOJIOTHH U CEPBUCHI» BEJETCS C IPIMEHEHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, ()OPM M METOIOB OOYIEHHS.

KoMnploTepHBIC METOIBI B
(uznke

B wmomyns Bxomar cnemyromme gucuumuimHbl  «l[IporpammmpoBanue», «BerumciutenpHas Qusnkay, «UWCICHHBIE METONBI U
MaTeMaTHIecKoe MojeInpoBanuey». B kypce «[IporpaMmmupoBaHmey U3IararoTcs OCHOBHBIC OHATHS B O0JIACTH IPOTPaMMHUPOBAHUS Ha
SI3BIKE BRICOKOTO YPOBHS Ha MpUMepe si3bIka [lackaip, a Takke OCHOBBI allTOPUTMHU3AIMH. LlelTh TUCIIUITIIMHBI COCTOUT B (HOPMUPOBAHUN
npodeCcCHOHANBHBIX M 001Ie00pa3oBaTe/IbHBIX KOMIIETCHIMH B 00JIacTH WH(OPMAIMOHHBIX TEXHOJOTHI 4Yepe3 O3HAaKOMIICHHE C
OCHOBaMH IPOTrPaMMHpPOBAHUS, & TAaK)KE B Pa3BUTHH HABBIKOB PEIICHMS NPAKTUYECKUX 3a/ad, CBA3aHHBIX C NPOQeCcCHOHATbHOU
JeATeNIbHOCTBI0. B pamkax kypca «BbruuciurenbHast pU3KMKay H3J1araloTcsi OCHOBBI YHCICHHBIX METOIOB JUISl PEIICHUS] MAaTEMaTHIECKIX
3aj1a4, BO3HUKAIOUIMX MPU HCCIEIOBAaHUU (PU3MYECKUX CHUCTEM, a TaKkKe C MOJEIHPOBAaHHEM (U3MUECKHX HPOLECCOB U YHCICHHBIM
pemieHueM ¢u3udYeckux 3aaad. [Ipy U3ydeHUM JAMCUMIUIMHBI «UMCIIEHHbIE METOJbl M MaTeMaTHYeCKOe MOJCIMPOBAHUEY
paccMaTpuUBaeTCs MHTEPIONALUS (DYHKIHIA, MOMCK KOPHEH HENMHEHHBIX YPaBHEHHUH, BBIYHCIIATCILHBIC METOJBI JIMHEHHOW anreOpsl,
penreHre 0OBIKHOBEHHBIX () (QepeHITNaTbHBIX YpaBHEHUI, MHOTOMEPHAsT OTITUMH3AIIHS.

Maremarnyeckne OCHOBBI
npodeccroHaNbHOM
JeATeIIbHOCTH

Moayns BKIIOYAET CIIEAYIOIUE IUCHUIUIMHBL «MaTeMaTHdecKuil aHamms», «AHAINTHYECKash reoMeTpus», «JIuHeiHas amredpay,
«Teopust QyHKIMI KOMIUIEKCHOTO NEpEeMEHHOT0», «BeKTOpHBIM M TeH30pHBIN aHamm3», «Teopus BEpOSTHOCTEH M MaTeMaTH4ecKas
cratuctuka», «/Jluddepenimancusie ypaBHeHUs». B mgucnumimHe «MaTeMaTH4ecKHil aHalM3» H3Jararorcs (yHIaMeHTaJIbHbIC
IpUHOUIB! AU HEepeHINaTPHOTO U HHTETPAIbHOTO UCUYHCIICHHS, B TOM YHCIIE — MHOTOMEPHBIN aHaIN3, TEOpHUs PAI0B, HECOOCTBEHHBIE
MHTETpajbl ¥ WHTErpajibl, 3aBHUCSINIUE OT Iapamerpa, 3JEMEHThl T'apMOHMYECKOTOo aHanm3a. Llenb AMCIMIUIMHBI «AHaIHTHYECKas
TEOMETPHS» COCTOUT B M3JI0KEHUH OCHOB MaTEMAaTHYECKHX MPEACTABICHUH O MPSAMBIX U IUIOCKOCTSIX, KPUBBIX U MIOBEPXHOCTSIX BTOPOTO
nopsiaka. PopMHUpYeT y CTYAEHTOB TEOPETHYECKHE 3HAHUS, YMEHHUS M HABBIKM PELICHHS TeOMETpHUYEcKuX 3aaad. Llenb IUCIMITIMHEL
«JIuneitHas anreOpa» cOCTOMT B (POPMHUPOBAHHM Yy CTYIEHTOB 3HAHHWH O KOHEYHOMEPHBIX JIMHEHHBIX NMPOCTPAHCTBAX, OIepaTropax B
JUHEWHBIX IIPOCTPAHCTBAX, CBOHCTBAX €BKIMAOBBIX IIPOCTPAHCTB, a TAK)KE B OCBOSHUH AJITOPUTMOB U MIPHEMOB PEIICHHS THIIOBBIX 3a7ad
anreOpbl Ha 6a3e MOJYYEHHBIX TEOpETHUYEeCKNX 3HaHWW. B mucrmmimae «Teopus GyHKIHMH KOMITJIEKCHOTO NEPEMEHHOTO0) H3JIaraloTcs
OCHOBBI Pa0OTHI C KOMIUIEKCHBIMHU YHCIIAMH U aHATTUTHIECKUMHU (QYHKIUIMHI KOMIUIEKCHBIX YHCETI, METO KOH(POPMHBIX OTOOpaXEHUH 1
Teopus BbueToB. Llenbro auctuiumH «BeKTOpHBIH 1 TeH30pHBIH aHanu3» u «/{uddepennuansable ypaBHEHHUS» SBIIETCS O3HAKOMIICHHE
CTY/ICHTOB C OCHOBHBIMH METOJaMH TEH30PHOTO M BEKTOPHOI'O aHajlk3a, MEeTOoJaMH pemeHus Mud(depeHnnanbHbIX YypaBHEHHMH.
Huctumumna «Teopust BeposSTHOCTEH M MaTeMaTH4YecKasi CTaTUCTHUKA» JIaeT NPECTaBICHHE O MAaTeMaTHYECKUX MeToJax oO0paboTku
9KCTIEPUMEHTAIBHBIX JaHHBIX, M MOCTPOSHUH (PU3MUECKUX CTATUCTHYECKUX MOJIe]ell Ha OCHOBE BEPOSITHOCTHOTO onucanusi. OCHOBHBIE
pasziensl Kypcea BKIIIOYaroT ainreOpy coObITHil M anreOpy BEpOsITHOCTEH, CXeMy HE3aBHCHMBIX HCIIBITAaHWH, TEOPHIO MapPKOBCKHX IIETIeH,
Clly4aliHble BETUUUHBI U UX XapaKTEPUCTUKH, IPEJECIbHBIE TEOPEMBI, OCHOBHBIE MOHATHSI MATEMAaTUUECKON CTATUCTUKH, CTATUCTUYECKUE
OIIEHKH, IPOBEPKY THIIOTE3, TOCTPOCHUE JIOBEPUTEIHHBIX HHTEPBAJIOB.
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Merposnorus,
CTaHIAPTHU3AIMS U
MOTBEPIKICHIE
COOTBETCTBHS

B pesynbraTe OcBOSHHS MOAYNS OOYYarOIIHMKCA JODKEH yMETh O(QOPMIIITH TEXHOJOTHYECKYI0O W TEXHUYECKYI0 JOKYMEHTAIUIO B
COOTBETCTBUH C JCHCTBYIONIEH HOPMATUBHOM 0a30ii HA OCHOBE MCITOJIb30BAHHS OCHOBHBIX TIOJIOKEHUH METPOJIOTHH, CTAaHAAPTU3AIIUN U
cepTuUKAM B TPOU3BOJICTBCHHOW NEATEIHHOCTH; IPHUMEHSATh MOKYMEHTAIMI0 CHCTEM KadecTBa, INPUMCEHATh TpeOOBaHUS
HOPMATHBHBIX TOKyMEHTOB K OCHOBHBIM BHAaM MPOAYKINH (YCIYT) U IPOIeccoB. B pe3ynpraTe 0OCBOCHUS AMCIUILINHBI 00yJaroIuiics
JOJDKEH 3HATh: JOKYMEHTAIMIO CHCTEM KadecTBAa; €IWHCTBO TEPMHHOJIOTHH, €AWHHUI] M3MEPEHHS C JEHCTBYIOIIMMHU CTaHAAPTAMH U
MeXITyHapoaHOH cucteMoi enuHUl] CU B y4eOHBIX TUCHHIUIMHAX; OCHOBHEIC MOJIOKEHHS CHCTEM (KOMIUIEKCOB) OOIIETEXHIYECKUX U
OpTraHM3aIMOHHO-METOIMYCCKUX CTAHIAPTOB; OCHOBHBIC IMOHATHS W ONPEICICHUS METPOJIOTHH, CTaHIAPTU3AIMH W CepTH(UKALNY,
OCHOBBI IOBBIIIICHHS KaY€CTBA MPOTYKIIHH.
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MupoBo33peHYeCcKue
OCHOBBI
npoQeCCUOHATBHOM
JIeSITEIbHOCTH

Moayns «MuPOBO33peHUYECKHE OCHOBBI MPO(ECCHOHANBHON AEATEIBHOCTH» OTHOCHTCS K 00s3aTeNbHOM 4yacTH 00pa3oBaTenbHOU
NpOrpaMMbl M COCTOUT W3 aucuuiuimH «®Punocodus» n «Vcropusty.  Lens moxyns — chopMUpoOBaTh y CTYAEHTa KOMIIETEHIHIO
MOJIUIapaJUrManbHOM MHTEPIpETali pPeaJbHOCTH, BBISBICHUS NPOLECCOB B HUCTOPUYECKOM KOHTEKCTE, KOTOpBIE NETEPMHUHUPYIOT
B3aUMOJICHICTBUE COIHMAIBHBIX OOIIHOCTEH, NPOTHO3MPOBaHMS U BepHU(UKAIMU HSKOHOMUYECKHX U IOJUTHYECKHX dPPEKTOoB,
OTIpEeNICIICHUS JINYHOW XKM3HCHHOW MO3MIHH M MPO(ECCHOHATBHON TpaekTopuu pa3Butis. Jucrmmimaa «Dmrocodus» GopMupyer
HaBBIKM KOHIENTYaJbHOTO MBIIIICHUS W TpeaycMaTpuBaeT (OPMHPOBAHHE IIPEACTABICHUN O MHPOBO33PCHHH, €Tr0 CTPYKTYpeE,
MIO3HABATEJIbHBIX BO3MOKHOCTSX, HAYYHOM MBIIUICHUN U NIPOQEeCCHOHaTbHOM pa3BUTHH. JuciumimHa «McTtopus» GopMHUPYET OCHOBBI
HCTOPHUYECKOTO aHAIHM3a M MPEeTycCMaTpUBACT U3yUECHUE KITIOUEBBIX HCTOPUYECKHX COOBITHH, OKa3bIBAIONINX BIHMSHIE Ha COBPEMEHHOE
obmectBo. OOyuwaromiyecss HaydaTcsi MBICIHTh CeOsl B KOHTEKCTE COLHAIbHO-MCTOPUYECKHX COOBITHH, ONPENEIsTh CBSI3b MEXKIY
HCTOPHUYECKON HEOOXOOMMOCTBIO M BO3MOKHOCTBIO HYEJIOBCUCCKOTO BIMSHHS Ha XOJ M CMBICI HCTOPHH, INPHUMEHATh METOJBI
HCTOPUYECKOT0 MCCIEOBAHUS JUIsl aHAJIN3A JINYHOM HCTOPUH.
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Oomas ¢usnka

Moaynbs BKIIOYAET ClieyIoLIne QUCHHUIUIMHEL: «BBenenue B o01yto pusuky», «Mexannkay, « MosekynspHas Gu3nkay, « JIEeKTPHIECTBO
U MarHetusmy», «OnTukay, «AtoMHas pusuka», «PU3nka aTOMHOTO SIpa U AIEMEHTAPHBIX YaCTHI, «VICTOpUs M METO0IOTUs (PU3HKMY.
Lens MoOmynst — OCBOEHHE CTYICHTaMH METOJIOJOTMYECKUX OCHOB COBpEMEHHOH (M3uKH, (GopMHpOBaHHE MpEACTABICHUI O POJH
JKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJOB IO3HAHUSA OKPYXKAKOLIEro MHpa, Pa3BUTHE HABBIKOB CaMOCTOSATENIBHOIO PELICHUS
¢u3nyeckux 3ajad, MOTUBMPOBAaHME Ha H3y4YCHHE COBPEMEHHOI HAy4YHOW JMTepaTypbl. 3aJaud MOAYJS — H3JI0KHTh OCHOBBI
9KCIIEPUMEHTANIbHBIX (DAKTOB, IIOJIOKEHHBIX B OCHOBY (HM3MKH, (H3MYECKUX 3aKOHOB MEXaHHMKH, MOJIEKYJSIPHOH (HU3UKH,
9JIEKTPOMarHeTu3Ma, ONTHKH, aTOMHOM M sepHOi (M3UKH; OOBSICHUTH CTYJACHTaM TPAaHUIBl NPUMEHHUMOCTH (DPU3NYECKHX 3aKOHOB;
03HAKOMHTb C KOHIIENTYaJIbHBIMU BOIPOCAMH UCTOPHU M METOOIOTHH (DU3HKH.
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OO0t puznaeckuit
PaKTHKYM

Moyib COOepKUT TUCHHIDTHHBL «MeToabl 00pad0TKU pe3yIbTaTOB U3MEpeHuin», «Pu3ndecknuil mpakTHKyM. MexaHukay, «Dusndeckuit
MPakTUKyM. MonekyisipHas ¢pusnka», « Pu3ndeckuil MpakTHKYM. DJIEKTPUYECTBO U MarHeTH3M», «Pu3ndeckuil npaktukyMm. OnrTukay,
«Pm3ndecknii mpakTHKyM. ATomHas (usnkay M «DPu3nueckui NpakTuKyM. SnepHast (U3MKa» W pacIIMpsieT 3HAHUS CTYICHTOB,
TIOJTy4eHHBIE ITPU H3ydeHNU Moayis «O01mast ¢pusrka». CTy1eHThl 3HAKOMSITCSI C OCHOBHBIMH SKCIIEPUMEHTAMH, MT0JI0)KEHHBIMH B OCHOBY
MEXaHUKH, MOJIEKYJISIPHON (DPU3MKM M TePMOAMHAMUKH, IEKTPUYECTBAa M MarHeTU3Ma, onTuku. B mabopatopun obmmero ¢pu3nueckoro
MPaKTHUKyMa CTYACHTbI 3aKpEIUISIFOT 3HAHMSI OCHOBHBIX 3aKOHOB (DU3UKH, CAMOCTOSTENILHO IPOBEPSIOT HEKOTOPbIE M3 HUX, IOJYYaloT
HaBBIKU Pa0OTHI C M3MEPUTENBHBIMHI IPUOOpAMH, y4aTcsl MeTolaM 00pabOTKU Pe3yNbTaToB U3MEPEHUIT, POPMUPYIOT YMEHHE ITPABUILHO
NPEACTABISITh PE3yJIbTAaThl IKCIEPUMEHTa U JieJlaTh W3 HHUX CaMOCTOSTENbHble BBIBOABI. OOLIMH (HU3MYECKUil MPAKTUKYM - OCHOBA
9KCIEPUMEHTAIBHOTO 00OCHOBAaHUS M3y4YaeMbIX MPOIECCOB U SBIECHUI. Monyns (GopMHUpYyeT KyJIbTypy NMPOBEACHUS SKCIEPUMEHTa U
BBITTOJTHEHHS JTAOOPATOPHBIX pabOT, HAYIHBIX UCCIICAOBAaHHUH IPH BRITTOJIHEHUH KYPCOBBIX U JUINIOMHBIX pa0oT. Llens Moayis - ocBoeHne
METO/IOJIOTHYECKUX OCHOB (DM3HMKH, (POPMHPOBAHME NPEICTABICHUH O METOJax MO3HAHMS MHUpA. 3a7add MOXIYJsl — O3HAKOMIICHHE C
OCHOBHBIMHM  9KCIEPUMEHTAIFHBIMH MeTOJaMH  (U3UKH, (OPMHPOBAHHUE HABBIKOB IIPOBEJCHHS CAMOCTOSTENBHBIX Hay4YHbBIX
nccienoBanuil. JducrmrumHa «MeTtoapl 00paObOoTKM pe3ysbTaToB M3MEpEHH» 3aKiajblBaeT HeoOXOoAnMylo 0a3y Ui NpOBEAEHUS
3G PEeKTUBHON 00pabOTKH pe3yabTaTOB HM3MEPEHHH, KOTOpbIE CTYJICHTHI IOJIy4aroT NP BBINOJHEHUH Ja0OpaTOpHBIX pPaboT Mo
®duznuecKkoMy NPaKTHKyMy, ¥ MO3BOJISIET CPOPMHUPOBATH y CTYJICHTOB OIPEAEIeHHOE MPEACTaBICHNE O COBPEMEHHBIX TPEOOBaHUAX K
0(OPMIICHHIO PE3yIbTATOB CBOMX H3MEPEHHUH.
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OCHOBBI IPOEKTHOH
JIeSITETIbHOCTH

Moaynbs “OCcHOBBI IPOEKTHOM JeATeTbHOCTH HalpaBieH Ha (opMHUpOBaHNE YHUBEPCAIBHBIX KOMIIETEHIMH oOyJaroniuxcs B obnacTu
pa3paboOTKM W peanu3alyy MpoekToB. JIaHHBIM MOAYNIh HEOOXOAWM Ul CTYASHTOB MIIAJIINX KYPCOB Pa3IMYHBIX HAIPaBICHUH




MTOJTOTOBKH, HAUYWHAIOIINX OCBAMBATH MPOCKTHYIO HESATEIBHOCTH B YpambckoMm PemepamsHoM yHHBepcutTere. Momyns «OCHOBEI
MIPOEKTHOH NEATEIFHOCTI» COCTOUT M3 OTHOM IUCIMITINHEI — « OCHOBHI MPOEKTHOM AestenpbHOCTH» JucunmmmHa «OCHOBBI MPOSKTHON
JEeSITeIPHOCTA» TI03BOJISET CTYIACHTAM O3HAKOMHUTBCA CO 3HAYMMOCTBHIO MPOEKTHOTO IMOAXOAA C TOYKH 3PEHHUS MOCTHHIYCTPHAIHHOTO
oOmiecTBa, KOHIIENIHEH 1 METO0JIOTHEH TPOSKTHOM AEATEIBHOCTH, C 0COOCHHOCTIMH M HHCTPYMEHTAMH JIJIS OCYIIECTBICHHUS OCHOBHBIX
cTanuil TpoeKTa (WHUIMALNS, peam3anys, cAada Pe3ylbTaToB NPOeKTa). B OCHOBY NMPOEKTHOro oOydeHHs MOJOXKEHA KOMaHIHAs
JeSITeIbHOCTD CTYIEHTOB HAUMHAS OT IIOCTAHOBKH 3314 10 OLEHKH NOJTYYEHHOTO pe3yabTaTa, HalpaBIeHHas Ha JOCTIKCHHE 3aJaHHOH
LIEJIM, CO3/lJaHHE YHHUKAJIBHOI'O NMPOAYKTa, YCIYI'M MM pe3ynbTaTa C 3aJaHHBIM KadyeCTBOM B YCIIOBHAX OIPaHHUYEHHOCTH PECYPCOB
(BpeMeHHBIX, (PMHAHCOBBIX, YEJIOBEYECKUX, NHPOPMAIIMOHHBIX).
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IIpaBoBbIe 1
9KOHOMHUYECKHE OCHOBBI
npoQeCCUOHATBHOM
JIeSITENIbHOCTH

B Moaynb BXOAAT qBe AUCHUILINHEL. J(UCIUMINHA « DKOHOMUYECKask TEOPHs 3HAKOMUT C BaXKHEHIINMH JOCTHKEHUAMHU YKOHOMHUECKON
TEOPHUU U NPAKTHKA MUPOBOH IIMBUIU3ALUH, C OCHOBHBIMU NPUHLMIAMK 3()(HEKTHBHON OpraHU3allK X03IHCTBEHHOW IESTENEHOCTH, a
TaKke (QOpMUpPYeT HEOOXOAMMBIH MHUHMMYM SKOHOMMYeckux 3HaHuil. Ilemp kypca «[IpaBoBeneHue» - NMpaBOBOE BOCIUTAHHE U
(opMHpOBaHHE BBICOKOTO YPOBHS NPABOCO3HAHMS, COOTBETCTBYIOLIETO COBPEMEHHBIM TpPEOOBAHUSIM pa3BUTUS OOLIECTBA IyTEM
n3ydeHUs] BeIyIMHX oTpaciell mpasBa. OCHOBHAs 3ajada Kypca -W3ydCHHE NOHATHH, CYIIHOCTH IIpaBa M TOCyJapcTBa, BHYTPEHHEH
CTPYKTYpBI IIpaBa M B3aHMOJICHCTBHS Pa3INIHBIX SJIEMEHTOB IIPABOBOI CHCTEMBI, HCTOYHHUKOB IIPaBa M IPaKTHKN IPUMEHEHHS TPABOBBIX
HOPM.
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[Ipaxtuka >3 peKTHBHOM
KOMMYHHKaIUH

Monyne «IIpakTuka 3¢ GEeKTHBHOH KOMMYHUKALMW» GOPMUpPYET LENbIH CHEeKTp «MArkux» HaBbIKOB (SOft skills), akTyansHbIX Bo BCcex
KHM3HEHHBIX 00acTsIX. DTH HABBIKH SBIAIOTCS HaANPO(ECCHOHAIPHBIMH U KPOCCHYHKIIMOHATBHBIMH, TO €CTh OHU IPHUMEHUMBI BO BCEX
npodeccronanpHbIX chepax. CopepikaHue MOAYJS HallpaBiIeHO HA (OPMHPOBAHNWE KOMMYHHKATHBHBIX HABBHIKOB M YHHBEPCAIbHBIX
KOMITETEHIINH, HEOOXOIMMBIX KaK /7t TOBCEAHEBHOM, TaK ¥ MPO(ECCHOHATBHON NEATEIbHOCTH: YMEHHNE JIOTHYECKH U apTyMEHTHPOBAHHO
BBICKa3bIBaTh CBOE MHEHHE, YOSXKIAaTh U MPOBOAUTE IIEPETOBOPHI, TOTOBUTh M OCYIIECTBIATH IIyOJINYHOE BBICTYIUIEHHE, OCYIECTBIAT
0TOOp METO/IOB pEIICHUS] WHKCHEPHBIX M HCCIENOBATEIbCKUX 3a1ad, NMPE3eHTOBATh PE3yJIbTaThl MPOEKTHOH M MpOo(ecCHOHATBHON
JIeATEIbHOCTH KaK YCTHO, TaK W MUCbMEHHO, HaBBIK YIPABICHUS W pa3pelieHUs] KOHQIMKTHBIX CUTYaluil, BIaJICHUs TEXHOJIOTHSIMHU
(G PEKTUBHOTO B3aMMOJICHCTBHS, yMEHHE paboTaTh B KOJUIGKTHBE W CO3/laBaTh KOMaHJAY, CaMOOPIaHM30BBIBATHCS U YIPABIATH
COOCTBEHHOW aKTMBHOCTBIO ISl IOCTHIKEHUSI KOHKPETHBIX Pe3yNbTaTOB B NPOEKTHOI M npodeccnoHanbHoil chepax. OcoOEHHOCTHIO
Kypca SBIISETCS €ro IPAaKTHKOOPHUEHTUPOBAHHOCTh, HALENICHHOCTh Ha NPOQGECCHOHANIBHYIO JEATeIbHOCTh OOYYarollerocs, ero
po(eCCHOHAIBPHYIO W COLMAJbHYI0O aKTUBHOCTH. IIpMMeHeHHe akTHBHBIX (POPM OOyUeHHMS W TPEHMHIOBBIX TEXHOJOTHH ITO3BOJHT
CTy/IEHTaM NPHOOpECTH KOHKPETHbIE HABBIKHM, HEOOXOIMMBIE JUIsS YCIICIIHOH Kapbephl B JII0OOH 001acTH NpodecCHOHATHHON
JeATEeIbHOCTH.
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CoOIMOKYJIBTypHBIE
ACTIEKTHI
TIeJ[arOTHYECKHE OCHOBBI
npo¢eCCHOHATBHOM
JEATELHOCTH

B moayne Bxogar qucuuminzel «KynsTyponorusy, «Couunonorus», «Ilegaroruxa» u «llcuxonorus». Aucnunnunsl «KynsTyponorus»,
«Coumonorus» HaleJeHsl Ha (OPMUPOBAHHE OOLIEKYJIBTYPHBIX KOMIIETCHIMH, B YaCTHOCTH OPHEHTALMIO CTYJEHTOB Ha pEIICHHE
COLIMAJBHO- TPAKTUYECKUX 3a/lad, KOTOpPHIE CBS3aHBI C PA3IMYHBIMU Croco0aMy TPOW3BOJCTBA M PACIPOCTPAHEHMS KyJIbTYpPHBIX
3HaueHUH U (OPM B KOHKPETHBIX BHIAX NPO(ECCHOHANBHON AEATEIBHOCTH, PaCCMOTPEHHE COLMANBHBIX SBJICHHUH U TPOLECCOB B
KOHTEKCTE LIEJIOCTHOTO TpeJCTaBlieHHss 00 OOIIeCTBE W COOTHOMICHHS MX C IIMPOKOH KapTHHOW MUCTOPHYECKOTO Pa3BHUTHSI, MOKA3aTh
CTPYKTYPY M OCOOCHHOCTH TpeAMeTa, CHenH(UKY COBPEMEHHOTO TEOPETHYECKOI'O COLMOJIOTMYECKOT0 3HAHHS, ONPENENHUTh OCHOBBI
COIIMOJIOTHYECKOTO TMO3HaHMA poccuiickoro obmectBa. Juctmmmael «llemarornka» u «llcuxosorus» HampaBieHBl Ha OBIAJCHUE
0a30BBIMH  TICHXOJIOTO-TIEJATOTHYECKUMH  3HAHUSAMH, pa3BUTHE IIE€JaroTHUYECKUX CIHOCOOHOCTEeH, (OpPMHPOBAHHE MOTHBAINH
OCYIIECTBJICHUIO TEJarorudeckoi aesTenbHoCTH. CTyIeHT JTOJDKEH OBJIaeTh OCHOBaMH MPOo(ecCHOHAIFHON AEATENbHOCTH IeJarora,
YCBOHUTH 0a30BYI0 CHCTEMY IEJarorHUeCKUX IOHATHH MMO3HAKOMHUTHCS C COBPEMEHHOH cucTeMol obOpaszoBaHus B Poccuu, oBnaneHne
KYJIbTYpO y4eOHOro Tpy/ia B By3e.
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Teopernueckas pusuka

MOHyJ'H) BKJIHOYAC€T BCC TPAAUIIMOHHLIC PAa3/1Ciibl TeopeaneCKoﬁ (1)I/IBI/IKI/IZ ((TeOpCTI/I"ICCKaSI MEXaHHUKa», «MexaHHKa CIUIOIIHBIX cpea»,
«SJ’ICKTpO,HI/IHaMI/IKa», «KBaHTOBas TCOPUI», ((TCpMO,HI/IHaMI/IKa», «CraTuctrueckas (1)I/I3I/IKa», ((3J'IeK’I‘pOI[I/IHaMI/IKa», a TaKKe «MCTOI[LI
MaTeMaTHYECKOM (1)I/I3I/IKI/I» n ((9J'IeKTpO,Z[I/IHaMI/IKa CIUIOLIHBIX CPEI». HI/ICHI/IHJ’II/IHLI MOAYJId COACPIKAT COBPEMECHHBIC MPCACTABIICHUSA O
MaTepruaJIbHOM MHUPE HAa PA3HBIX YPOBHAX €ro OIMUCAHUA: OT MUKPOYPOBHS 3JIEMEHTAPHBIX YaCTHL, aTOMOB U MOJICKYJI 10 MCraypOoBHsI
KOCMOJIOTHYECKOro Maciuraba. M3nararorcs OCHOBHBIE HIeu U MCTOAbI TCOPETUYCCKOTO MOJACIUPOBAHHSA W OIIMCAHUSA CTPOCHUA
MaTCpHUAIbHBIX 00BEKTOB U MPOUCXOOAINNX B HUX NPOLECCCOB. Conepmar—me JUCHUTIUIMH U YPOBEHDb M3JIOKCHUA MaTCprajia paCCUUTaAHbI




KaKk Ha HOATOTOBKY TEOPETHKOB, TaK W KCIEPUMEHTATOpOB. M3yueHHe W OCBOCHHE NHUCLMIUIMH MOAYJS SBISETCS HEOOXOIHMBIM
3JIEMEHTOM IOATOTOBKH BBICOKOKBAIM(DUIMPOBAHHBIX (DH3HKOB, CHOCOOHBIX HCIIONb30BATh OTPOMHBIM IOTEHIMAT TEOPETHYECKON
¢u3nKn B Ipo()ecCHOHATFHON e TEITFHOCTH.
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®uznyeckas KyJIbTypa U
CTIOpT

B coctaB Mmomyns «®@usndeckas KyabTypa 1 CIIOPT» BKJIIOUEHBI 1Be Tucumuinas! «IIpuknagaas ¢usndeckas KynpTypay u «Pusmdeckas
KyneTypay. «l[IpuknagHas ¢uspdeckas KynbTypa» NPEICTAaBIIECT COOOM NPaKTUYECKHH KypcC, HAlpaBlIeHHbIM Ha oOecredeHue
poQeCCHOHANBHO-TIPUKIAIHON (H3UIECKOM TOATOTOBICHHOCTH OOyJarOmMXcs W YPOBHA (PU3MYECKOW ITOATOTOBICHHOCTH JUIA
BBIMOJIHEHUSI MMH COOTBETCTBYIOHIMX HOpMaruBoB. JlucnuminuHa «®usnudeckass KyiabTypa» OpPUEHTHPOBAaHA Ha OBJAJCHUE
TEOPETHYECKUMH OCHOBAMH OJHOMMEHHON Cepbl NesATEIbHOCTH U TEXHOJOTMSMH INPOSKTUPOBAHUS MHAMBUAYAJIbHOW NMPUKIAJIHON
(U3HYECKOH KyIbTYpPHI.
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dopmupyemas y4aCTHUKAMHU

00pa30BaTeIbHBIX OTHOIICHHUN
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JlononHuTeNnbHbBIE TTIaBbI
TEOPETHYECKON (PU3UKH

B Mozys1b BXOJAT TUCHUILTHHEL «J{0TOTHUTEIbHBIE TIaBbl KBAHTOBOW MEXaHUKNY, «/l0MOIHUTENbHBIE TTIaBbl MATEMaTHUECKO (U3UKN,
«O0m1asi Teopusi OTHOCUTENBHOCTH», «OCHOBBI KBAaHTOBOHM TeopuH MarHetusmay, «IloseBbie MeTO/BI B (DM3HKE KOHAESHCHPOBAHHOTO
cocrosiHUS». B kypce “/lomonHUTENbHBIE TIaBbl KBAHTOBOM MEXaHUKH PAacCMaTpUBAIOTCA CTAI[HOHApHAs U HECTAllMOHAPHAs TEOPHs
BO3MYILCHMH, TEOpHsI KBAaHTOBBIX MEPEXOJ0B, TEOPHS PACCESIHUS, OCHOBBI PENIITUBUCTCKOW KBAaHTOBOM MEXAHUKH, KBAHTOBAs TEOPHs
cucreM MHormx dactum. Kypc “JlomomHWTENnpHBIC TIaBhl MaTQU3WKH~® BKIOYACT AJIEMEHTHI TEOPHUH OOOOMICHHBIX (YHKIWH,
crenuanbHble GYHKIMA MaTeMaTHYECKOH (DU3UKH, BOIIPOCHI CUMMETPHH M HHBAPUAHTHBIX pelleHui nudQepeHnanbHbIX ypaBHEHH, a
TaKXKe BOIPOCHI CHMMETPHH YPaBHEHUH MaTeMaTHIeCKOH (PU3NKH 1 KaTHOPOBOYHBIX Moje. B xypce “O01mas Teoprst OTHOCUTEIHHOCTH
(OTO) paccmarpuBarorcsi ¢usmdeckne ocHoBel OTO, amemeHTH Marematmdeckoro ammapara OTO, nBWKEHHE YaCTHIl U
pacIpocTpaHeHHEe CBeTa B TPABUTALMOHHOM II0Ji€, YpPaBHEHHsS TPaBUTAIIOHHOTO IOl M WX CBOMCTBa, HAOIMIONacMble U
npexackassiBaemble 3ddextsr OTO, a takke pensTuBucTKas kocmosorusa. Kype “OcHOBBI KBAHTOBOW TEOPHM MarHeTnsma’ BKIIOYAeT
JJIEMEHTHl TEOPHM aTOMOB B KpHUCTAJIIaX, CIIMHOBYIO anredpy M CIMH-TAMHJIBTOHHAHBI, MHKPOCKONHNYECKYI0 TEOPHIO MarHUTHBIX
B3aMMOJICHCTBUH, METOA MOJIEKYISIPHOIO IOJs, METOJl CIHHOBBIX BOJH, TOIOJOTMYECKHE CTPYKTYPBI, TEOPHUIO CBEPXTOHKHX
B3aumozeiicteuitl. Kypce “IloneBsie MeTo/bl B pU3MKE KOHAESHCUPOBAHHOTO COCTOSHUS MOCBSAIIEH M3JIOKEHHI0 MeTosia GyHKIMH ['pruHa
B TEOPUH KOHICHCHUPOBAHHOTO COCTOSHUA. B paMkax Momyins CTyAeHTHl OyIyT MpoXoauTh «CHeHpakTUKyM», KOTOPhIH pacCYUTaH Ha
MPaKTHYECKYIO Pa0OTy 10 PEUICHHIO aKTYJIbHBIX 3a/1a4 TEOPETHIECKON (PU3MKH, BKIIOYAsl 331241 110 TEMATHKE BBITYCKHBIX paloT.

22

Marunerusm
KOHJIEHCHUPOBAHHOT'O
COCTOSIHHS

B Moaynbs BXxomaT auctmmianHbl «OCHOBBI TEOPHUH KOHAEHCHPOBAHHOTO COCTOSIHHSA» U «OCHOBBI MarHeTH3Ma KOHACHCHPOBAHHOTO
cocTostHUs». [IepBast U3 HUX OPUEHTHPOBAHA HA M3YYEHHE OCHOBHBIX ITOJIOXKEHHH M BEIBOJOB TEOPETHYECKOTO OMUCAHMS MEXaHUUECKHX,
TEIUIOBBIX, 3JEKTPUYECKUX, MAarHUTHBIX M ONTHYECKUX CBOWCTB BEIECTBA, HAXOMAIIEIOCS B KPHCTAJUIMYECKOM WM amopdHOM
cocTostHUSAX. [IpH 3TOM HCIIONB3YIOTCSI METOJBI MEXaHWKH M 3JIEKTPOJMHAMUKH CIIOIIHBIX Cpel, TEPMOJUHAMHKH, CTaTHCTHYECKOH
¢u3MKM 1 KBaHTOBOI Teopuu. [lemaercst ynop Ha ¢usndeckux s>ddekrax, HAMIEAMNX NMPAKTHUECKYIO PEa3alnio WM MMEIOIINX
MOTEHIMA] TEXHUYECKOTO NPHIOXKEHUs. Bropas nucrumimHa uMmeer Henbio Oojiee yriryOnéHHOEe M3ydeHHE MarHeTH3Ma BEIlecTBa B
JMana3oHe OT MAarHUTHBIX CBOMCTB aTOMOB JIO MarHUTOYIOPSIOYEHHBIX MaKPOCKONHWYECKHX Tesl. IIpum 3TOM paccMaTpuBaroTCs
¢du3nYecKkre MPUYMHBI BOBHUKHOBEHHUS U M3JIaraloTCsl OCHOBBI TEOPETHYECKOTO ONMCAHHS CIIOHTAHHOW HaMarHWYeHHOCTH, MarHUTHOMN
AQHU30TPOIHMH, MAarHUTOCTPHUKITNH, MAarHUTOIEKTPUIECKHX, MAarHUTOTEIUIOBBIX U MarHUTOONTHYECKUX ABICHHHA. B pamkax momyins
IIPEAIOJIaraeTcs BbIIOIHEHHE U 3aIIUTa KypCOBOTO IIPOEKTa.
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Maitnop

Monysb, oTHOCHTCS K BapuaTuBHOM wacTu OIl uinm ¢akynpTaTuBy, IpeACTaBISIONINN BEIOPAHHYI0 00YYarOIIUMHCS JOMOIHUTEIBEHYIO
00pa30BaTeNFHYIO TPAEKTOPUIO BHE UX MOJATOTOBKHU 110 OCHOBHOMY HaIpaBieHHI0 B pamkax Ol
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MaremaTnueckoe
MO/JISIUPOBAHNE B (PHU3HKE

B Moayne BXoasaT aucuuininHbl «[ mapoguHamukay U «MareMaTHiecKkoe MOJSIUPOBAHUE MOJEKYISIPHBIX MPOIECCoBy. JuciuminHa
«MareMaTU4ecKoe MOJISITMPOBAaHUE MOJIEKYJISIPHBIX MPOIECCOBY JOMOHSIET 3HAHUS, TIOTyUeHHbIE CTYACHTAMH MPU U3YYSHUH MOIYIISI
«KomnproTepHpie MeTOIBI B (U3UKe». PaccMaTpUBAIOTCS BONPOCH YHUCICHHOTO MOJACIHPOBAHUS MOJICKYISIPHBIX CHCTEM Ha OCHOBE
0a30BbIX MPHUHITUIIOB MOJICKYJIIPHO-KHUHETUIECKOH TEOPHUH, CTOXaCTHUSCKUE MOJIEITH MOJICKYIIIPHBIX MPOIeccoB. J[atoTcst TuHaMU4ecKue
MOJICJIA MOJICKYJISIPHBIX IMPOIECCOB, U3YyYArOTCS OCHOBHBIC (PH3MUYCCKUE CBOWCTBA MOJICKYJIAPHBIX cHCTeM. M3nmaraercs mporpaMMHas
peamu3anyss  MOJEKYJSIPHO-IMHAMHYECKOW  Mozenu. V3ydaercs NpUMEHEHHE W3JIOKEHHBIX METOIOB K  HCCJICJIOBAHHIO
MHUKpOreTeporeHHbIXx cucteM. Llenpro kypca «['maponuHaMuKa» SBISETCS YCBOCHHE CTYICHTAMH (PH3MYCCKUX OCHOB U MOJEIei
MEXaHUKHU JKUAKOCTH U ra3a. CTyIEeHTHl H3Y4aloT (HU3UKO-MATEMAaTHIeCKAE MOACTH THIPOAHHAMUKH, TPHOOPETAIOT HABBIKH PEIICHUS




d)sz[aMeHTaanHx 1 IPUKIaJIHBIX 3a4a4 JJAMUHAPHOTO U Typ6yHeHTHOFO JABMKCHUA ) KUIKOCTH, ITOJTYHarOT 3HAHUA O MOACIAX U METOAAX
OIMMCAHUA ABMKXCHUSA XUAKOCTHU B ITOTPAHUYIHOM CJIOC, 3AKOHOMEPHOCTAX CBEPX3BYKOBOT'O ABUKCHUA I'a30B U TCOPHUU YJIAPHBIX BOJIH. B
paMKax MOOyJIsI IPEAIIOIAra€TCs BHINOJTHEHNE U 3alIUTa MEKANCITUINIMHAPHOI'O KypCOBOT'O IIPOCKTA.
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Meronbl U3ydeHust
OMOJIOTHYECKHMX CHCTEM

Llens Moyt M3yYeHHE OCHOBHBIX MOHATHH, GU3HUESCKUX IPHHIMIIOB U TEXHIYECKON peasln3allii COBPEMEHHBIX (PH3NUECKUX METOJJ0B
JIMarHOCTHKH W JedeHws.  Llenpro aumcnumimubl «OCHOBBI MHTPOCKONUM» SIBISIETCS HM3y4EHHE OCHOBHBIX IOHATHH, (QHU3MUECKUX
NPUHIMIOB, MCHOJB3YyeMOr0 MATEMAaTHYEeCKOTO anmapaTa M TEXHHYECKOH peaim3anuy Hauboiee paclpoCTPaHEHHBIX METOJO0B
HHTPOCKOIIMM B MeAMIMHE. B paMkax NaHHOW NUCHHUIUIMHBI CTYAEHTAM MAAIOTCS IPEICTaBICHHS 00 OCHOBAX TEOPHH U TEXHUKH
penrreHoBckoi, SIMP, ynbTpazBykoBoH M ramma ToMmorpaduu, O COBPEMEHHBIX MaTeMaTHYECKMX METOAaX BOCCTAHOBIICHMS
n300pakeHHs] BHYTPEHHUX OPraHOB YeJIOBEKa 110 IEPBUYHBIM JIJAaHHBIM, a TaKke 00 00JacTsIX MPUMEHEHHUsI 1 TOYHOCTH Ka)KI0T0 METO/Ia.
Henpro aucummuimabl «MeJUIMHCKAsT AJIEKTPOHMKA M HM3MEPUTENbHBIC NpeoOpa3oBaTenn» SBISIETCS M3Y4YE€HHE OCHOBHBIX IOHSATHM,
(¢U3MYEeCKUX NPUHIUIOB M TEXHUYECKOW peaM3alliy SJIEKTPOHHOW MEIMIMHCKOW ammapaTypbl. B pamkax NaHHOW JWCHWIUIMHEL
CTy/IEHTaM JaloTCsl 3HaHUsI 00 OCHOBAaX TEOPUH M TEXHHKH M3MEPEHHH B MEIULMHE M OnoJjoruy, nuppoBoil U aHAJIOrOBOM 00paboTKK
MeINKO OMOJIOTHYECKIX CUTHANIOB. [logpoOHO OyXyT pacCMOTPEHBI THITHI OMOMEINIIMHCKUX CUTHAIOB, 0000IIeHHAs CTPYKTYpHAs cCXeMa
MEIUIHCKOTO 3JIEKTPOHHOTO MpHOOpa KOMIUICKCA , U3MEPUTENbHbBIE MPeoOpa3oBaTeld H YCHIIUTEIH, IPUMEHEHHE ONCpaldOHHBIX
ycuiTeneid B OHOMEIMIMHCKHAX YCTPOMCTBAX, YacTOTHAs (HIIBTpals OMOCHTHAIOB, aHAJIOrOBbIE METOABI 00paboTKH MH(OPMALUH,
AHAJIOrOBO LU(POBOE Mpeodpa3oBaHHe OHOCHTHAIIOB, MPOrPAMMHBIC METOIBI 00PaOOTKH OHOMETUINHCKUX CHIHAJIOB, CIICKTPAJIbHBINA
aHAJIN3 ¢ MPUMEHeHHeM npeodpa3oBanus Pypre, odue cBeaeHHs 0 GPOBOH GHIBTPALUH.
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Henuneitnas ¢pusnka

B mMonyne BXoaat nuctmiinHbl «HennaeitHas ¢usukay, «[Ipukiagaple makeTsl U TOATOTOBKA myOnukanuiiy. B kypce «HenmmnneitHas
¢u3nKa» paccMaTpUBAIOTCS aKTyallbHBIC BOTIPOCH! HENWHEIHON M CTOXaCTHYECKO NTHHAMUKHY - HEIMHCHHbBIC TUHAMAYECKHAE CHCTEMBI U
UX CBOUCTBA, OU(ypKaIMK 1 KaTacTPOhbl TMHAMUICCKUX CUCTEM, TAMUIIBTOHOBBI CHCTEMBI, Xa0C B THHAMHUYCCKUX cHCTeMax. DpakTaisl,
CTOXaCTHUYECKOe MTOBEIeHHE JTUHAMUYECKUX cucTeM. B kypce “IIpuxiiagHble makeTsl ¥ MOATOTOBKA MyOIMKAIMKA™ CTyAEHTHl OCBAaUBAIOT
paborty ¢ nmpuKiIaaHbIMU aketamu tuna Mathematica ¢ perrenrem pasIMIHbIX GU3MYECKUX 3a/1a4, @ TAKXKE OCBAUBAIOT OCHOBHBIE MTAKETHI

JUTsl OATOTOBKU HAYYHBIX MyOIMKAIMi U Pe3eHTAINI - u3arenbekoii cucremoii LaTeX u Microsoft PowerPoint.
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HepaBHOBeCHBIE POLIECCHI
B MAaT€pHaJIbHBIX Cpeaax

B Monyne BxomaT mucuuminHbel «KuHeTnueckas Teopusi razoB», «KuHeTHYecKue SIBICHHUS B MOJIYNpPOBOAHMKax», «Ternodusnkay,
«Du3uKa moBepxHOCTNY, «DU3uKa TBEpIOTo Tena». B Moayne nzyyarorcs tennopu3nyeckre CBOUCTBA TBEPOT0 TeJla, )KUIKOCTH U rasa,
METOJBI IKCIIEPHUMEHTAIIFHOIO U TEOPETHUECKOTO MCCIEOBAHUS PAaBHOBECHBIX M HEPABHOBECHBIX CBOWCTB BEIECTB M TEIUIOBBIX
nponeccoB. OOCYXIaroTCsl pa3iMuHbIe MEXaHW3MBI TeIIooOMeHa. Moayb 1aeT TpeJCTaBIeHHe O CTPYKTYpe M CBOMCTBax BEIIECTB B
KOHJICHCHPOBAHHOM U IUIOTHOI ra3oo0pa3Hoi (azax, 00 0COOCHHOCTSAX JKUIKOTO COCTOSHHUS BEIIECTBA, N3y4YaroTCsl METOIBI M MOIXOIbI
OTIMCAHUS XKHUJKOTO COCTOSIHHSI, OCHOBAaHHBIE Ha HMCIIOJIb30BAaHWM YaCTHUYHBIX (YHKIMH pacrpelereHus ¥ KOPPETAIHOHHBIX (GyHKIUIL.
Hucnummza «KuHeTHnueckas Teopus ra3oB» JaeT MPeJCTaBIeHNE O Mpolieccax MEPEHOCca U PENlaKCalliH B Pa3pesKEHHBIX ra3aX Ha OCHOBE
3aKOHOB JIBWKEHHS M B3aHMMOJICHCTBHA MoOJeKyl. Jlucummimmna «KuHeTndeckue sIBICHHS B IOJMYNPOBOAHUKAX» (GOPMHUPYET 3HAHHS
30HHOW TEOPHMHU MOJYNPOBOJHHUKOB, pacCMaTpHBaeT BJMsSHHE JePEKTOB M NPHUMECH Ha 30HHYIO CTPYKTYPY, M3Yy4aeT MEXaHU3MbI
paccestHUsL HOCHTENleil 3apsjia, SIBICHHS IEpeHOca, H3ydYaeT MarHUTHbIE KBaHTOBbIE 3()(EKTHI. Hens nuctumnuasl «Pusnka
MTOBEPXHOCTH)» 3aKJII0YaeTcss B (OPMHPOBAHMU Y CTYJCHTOB KAaueCTBEHHBIX W KOJHYECTBEHHBIX IPEJACTABICHUNH O SBICHUSIX,
MPOUCXOAIUX Ha TMOBEPXHOCTH pasjena (a3 ra3 — TBepaoe Teio. Ha ocHOBe aHanm3a OSKCIEPUMEHTANIBHBIX JIAHHBIX, HUCIIOJB3Ys
COBPEMEHHBIE METOJBl TEOPETUYECKON (HM3HMKH, pacCMaTpUBAIOTCSI OCHOBHBIE 3aKOHBI M YPAaBHEHMSA, MCIIONB3YeMBIC NPU OMHCAHHWU
MIPOIIECCOB, TPOUCXOAANINX Ha MeX(pa3HOW TpaHUIE ra3-TBepaoe Teno. M3ydeHne HEepaBHOBECHBIX SIBICHHH, MPOMCXOMIIINX Ha
MIOBEPXHOCTH TBEPJOr0 TENa; CHCTEMAaTH3allMs JaHHBIX, XapaKTepH3YIOIIMX HEKOTOPhIE OCHOBHBIE CBOWMCTBA MeX(a3HOW IpaHUIIb;
3HAKOMCTBO C JKCIIEPHMEHTAJILHBIMH METOAaMH HW3Y4EHUs] HMOBEPXHOCTH TBEPJIBIX TEJ; BBIPAOOTKA YMEHHIl OCYIIECTBISTH BBIOOD
a/IeKBATHBIX 3KCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETUYECKUX METOJIOB COCTABISIIOT OCHOBHBIE 3afauu Kypca. JucnumimHa «Pusuka
TBEPZOTO TEJIa» IOMOTaeT CTYAEHTaM OBJIaJIeTh METOAaMH pelieHus pU3NYEcKX 3a1ad (PU3UKH TBEPAOTO Tejla, HABBIKAMU IPOBEICHUS
(U3MKO-MAaTEMaTHYECKOT0 MOJEINPOBAHUS CBOMCTB KPUCTAIJIOB C HCIIOJIb30BAHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOrHi. B
pamkax kypca «Temnodusuka» OynyT H3ydeHBI TeIIOGHU3MYECKHE CBOWCTBA TBEPAOTO TeJla, JXHIKOCTH W Ta3za, METOMBI
9KCHEPUMEHTAIBHOTO U TEOPETHYECKOTO HCCIIEOBAHUS PABHOBECHBIX M HEPAaBHOBECHBIX CBOMCTB BEIIECTB U TEIUIOBBIX IPOIECCOB.
OOcyXTaroTcs pa3nudHble MEXaHM3MbI TermiooOMeHa. llenpio crenmuaapbHOTO (PH3WYECKOT0 NMPAKTHKyMa SIBISIETCS: 3aKpeIvieHHe U




yriryOneHHe TEOPETHYECKOH MOIrOTOBKH CTYIEHTA, NPUOOPETEHNE UM Ha4aJlbHBIX HABBIKOB B HAYYHO-HCCIIEAOBATENBCKON padoTe, a
TaK)ke HaBBIKOB CAMOCTOSATEIBHON pabOTH! B HAYYHOM KOJuIeKTHBE. CTyZIEHTHI MPUOOPETAIOT yMEHHMS U HAaBBIKU SKCILTyaTallUH IPHOOPOB
U TEXHUKH 3KCIIEPUMEHTA, CAMOCTOSTEIbHON Hay4HO! paboThI, yJaTcst BEIOMpPaTh HEOOXOIMMBIE METOBI HCCIIEJOBAHMS, aHATTM3UPOBATh
n o0pabaTeiBaTh MOTyYaeMylo (DU3MUECKYI0 HH(OPMAIMIO C HCIIOJIB30BAHHEM COBPEMEHHOH BBIYHCIMTEIBHOM TEXHHKH. MoOIyib
CHOCOOCTBYET yCHENTHOMY BBINOJHEHHUIO BBITYCKHON KBAJN(HUKAIIMOHHON paboTHI.
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OCHOBBI aHATOMUU U
o0rmrast Gunodusmka

B pamkax Momynsi CTyZIEHTHI IIO3HAKOMATCS C (hM3MIECKUMH OCHOBAMHU OPTaHHM3AINH M (PYHKIMOHUPOBAHMS OMOJIOTHYECKHX OOBEKTOB
Ha Pa3IMYHBIX YPOBHIX UX OPTaHU3AINH KJICTOYHOM, TKAHEBOM, HA YPOBHE OPTaHOB M OPraHM3Ma IIEJIOM , & TAK)KE U3ydaT COBPEMEHHBIC
¢du3nYecKkue METOJbl, MCHONb3YeMbIe IIPU UCCIEAOBAaHUU OMoJOTHYecKHX cucteM. Jncummmmna «OpraHudeckas: XUMHS» SIBISIETCS
TEOPETUYECKON OCHOBOI MaTepHaloBeJYEeCKUX JUCLHUIUINH, CBA3AHHBIX C OPraHWYECKMMHU COEAMHEHHMSIMU U MX aHAIHM30M, a TakkKe
OMOJIOr0 JKOJIOTMYECKHMX JUCLUIUINH, PAacCMaTPUBAIONIMX XHUMHYECKHE TMpPOIECChl B JKHUBBIX OO0BeKTax. Llenblo AMCIMIUINHEBL
«Opranuueckas XUMHs» sBIseTcS (OPMHUPOBAHUE y CTYACHTOB IPEACTAaBICHUS O CBOMCTBAaX pa3JIMUHBIX KJIACCOB OPTaHMYECKUX
COCAMHEHUI M B3aMMOCBSI3U CTPYKTYPbI COEIMHEHHs C €ro CBoicTBamH. M3ydeHue 3aKOHOMEPHOCTEH peakIMOHHON CIIOCOOHOCTH
MOJIEKYJT IPOXOIHT C €INHOHN MO3UIINH AIEKTPOHHON TEOPUH XUMIUYECKON CBSI3U I POPMHUPOBAHHS OPTAHUYHON U JIOTUYHOM KapTHHBI
B CO3HAHUY CTYACHTOB M MOATOTOBKON K OCBOCHHMIO Kypca aHaTOMHU M (PM3HOJIOTHHU YEJIOBEKa.
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OCHOBBI TUPPOBOH
00paboTKH cUrHaNa

JlaeTcst mpeacTaBIeHHE O METOIAX MCCIICIOBAHHI U M3MEPeHUI, MPUMEHSIOIMXCs B prsuke. OOCYKIaeTcss MECTO U POJb LU(PPOBOTO
NPENCTaBICHUS CHTHAJIIOB B COBPEMECHHOH Hayke M TexHUKe. CXOACTBO M pasiM4yKe aHaJOrOBOIO M IH(PPOBOrO INPEACTABICHUSL
uH(pOpMaLUK, TPOOIEMBI H CIIOCOOB! MX pEelICHHs IPH MPeoOpa3oBaHUU aHAJIOTOBBIX CHUTHAIOB B LU(POBBIE U 0OpaTHO. AHAIHN3 BO
BPEMEHHOM M YaCTOTHOM IpocTpaHcTBe. Bumbl mpeoOpaszoBanuii Oypre, ObicTpoe mpeodpazoBanne Dypbe. CiiydaiiHble CHTHAIBI U
ryMbl. CTaTUCTHYECKHE TTapaMeTphl IporeccoB. OTHOMIEHHE CHTHAJ/IIYM U METOJbI ero yBeandeHus. LludpoBbie GHIBTPEI, OCHOBHEIE
TUIIBI, GUIBTPHI C JIMHEHHOI (ha304acTOTHOM XapaKTepUCTUKON, CIOCOOBI CHHTE3A.
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Pannosnexrponuka

Monynb conepxuT AucMIUIMHy « OCHOBBI PaInO3NIEKTPOHUKIY. M3ydeHne Moayisi HanpasiieHO Ha (hopMHUpOBaHUE TPO(ECCHOHATBHBIX
KOMITETEHIIMH B COOTBETCTBHH C 00pa30BaTeIbHBIM CTAaHIAPTOM M 3HAKOMHT CTYZCHTOB C OCHOBHBIMH METOJIAMH aHAJIM3a aHaJIOTOBBIX U
UMITyJIbCHBIX (U(POBBIX) 3JEKTPUYECKUX Ienel, (U3MYECKUMH NpPUHIMIAMHU JeHCTBHS, NapaMeTpaMh M XapaKTepUCTUKaMHU
AJIEKTPOHHBIX NPHUOOPOB, CTPYKTYPOil JIOTHUECKHUX AIEMEHTOB M IIM(PPOBBIX YCTPOWCTB.
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CrpykTypa 1 CBOHCTBa
TBEPJIBIX TEI

B Moaynbs BXoJST AucuMIuiMHbL «BBeneHne B Gu3nKy KOHIEHCUPOBaHHOTO cocTosiHU» U «KpucTamnorpadust 1 CTpYKTYpHBIN aHAIN3».
OHH TpeACTaBIAIOT COBPEMEHHBIE METOIBI MCCIEIOBAHMA WM OMMCAHHS KPUCTAJUINYECKON CTPYKTYpHI BEIIECTBA M HAa 3TOW OCHOBE
XapaKTepU3yIT 0o0IIMe 3aKOHOMEPHOCTH (OPMHUPOBaHHS MAKPOCKOIMHYECKHX (DU3MYECKMX CBOWCTB METAJUIOB IMOJYHPOBOIHHUKOB U
JIMJICKTPUKOB, 001aJalOIIMX PETYISIPHBIM aTOMHBIM CTPOCHHEM.
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Teopus
KOHJICHCHPOBaHHOTO
COCTOSTHHSA

B moxyns Bxomar npucuuminnael «Cummerpust B pusuke», «Teopust KoHIeHCHpoBaHHOTO cocTosiHus» Kype «Cummerpus B duzuke»
COJIEP)KUT M3JI0)KEHHE OCHOB TEOPUH I'PYIII M NPEACTaBICHNI TPy AJIsl HANOoJIee aKTyaJIbHBIX ISl KOHAEHCHPOBAHHBIX CPE TPy —
TPYIIBI BPAIIEHUH, TOYEYHBIX U MTPOCTPAHCTBEHHBIX Ipym. CHMMETPHIHHBIN aHaIN3 1aeT BOZMOXHOCTh IIPOCTOTO M €JHHOOOPAa3HOTO
MOJX0a K OOJIBIIOMY YMCITY 3a/ad (pU3MKH TBEPIOTO Tella, B KOTOPBIX OCOOEHHO Ba)KHBI CBOWCTBA TPAHCISIIIMOHHON M BpaIlaTeIbHON
CUMMETPHUH KPHUCTAIIMYECKON pemieTKd. TOUHBIA MaTeMaTH4eCKHH SI3bIK Ul ONUCAHHSA CBOWCTB CUMMETPHM JAeT ammapar TeOpUu
rpyni. C MOMOLIbIO MOHSATHH TEOPUH TPYII MOXHO KJIACCU(HUIMPOBATH COCTOSHUS CIIOKHOM CHCTEMBbI, BBIBECTH CBS3aHHBIE C
CUMMETPHAMHU 3aKOHBI COXpaHeHMA. VICIonb30BaHHE METOIOB TEOPUH TPYI CYIIECTBEHHO CHIPKAET BBIYHCIHUTENIBHYIO CIIOXKHOCTD
pemaemMBIX B TEOPUH TBEPAOTO Tema 3a1ad. «Teopns KOHICHCHPOBAHHOTO COCTOSIHUS MCIOIB3YET IS N3YUeHHs] KOHJCHCHPOBAHHBIX
Cpel MEeTOJBl TEPMOIMHAMUKH, CTATUCTHYECKONH (PH3MKH, TEOPHH CHMMETPHH, KpHCTAUIOTpaguH, aTOMHOW (M3WKH M KBAaHTOBOI
MEXaHUKH, SIEKTPOAVMHAMHUKHN CIUIOMIHBIX Cpel. DTO BaKHEHImIMM pas3men (U3MKH KOHICHCHPOBAHHOTO COCTOSHHS H3YyYaeT CBA3b
MaKPOCKOTIMIECKUX CBOICTB TBEPIBIX TEJl C UX aTOMHOW CTPYKTYpOH, cO37aBas TAaKUM 0Opa3oM TEOPETHUECKHIl 0a3uC COBPEMEHHOTO
MarepuanoBeseHus. Teopust TBepaoro tena obpena BceoOlee NpU3HaHUE Oylarojapsi pe3yiabTaTaM HCCIEA0BaHUS ITOJIYITPOBOIHUKOB,
CBEPXNPOBOAMMOCTH, HOBBIX MAarHUTHBIX MAaTE€pUaliOB, MAarHUTHOTO pPE30HAHCA, HU3KOPA3MEPHBIX CHCTEM, CIUHTPOHUKU,
MYJIBbTH(QEPPOUKOB U JPYIHMX Pa3HOOOPa3HBIX CBOWCTB CHIBHOKOPPEIMPOBAHHBIX MarepuayioB. JIeKumu, NpakTHYecKHe 3aHSTHS U
nabopaTopHele padOTHl B paMKax MOJIYJS OXBAaTbIBAIOT MIMPOKHH KPYr BOHNPOCOB (HM3MKM W TEOPUH TBEPIOrO Tejla — OOIIyIo
KJIacCU(UKAIMIO TBEPABIX TEJI, ITAPaMETPhI MOPSIIKA, BOIPOCH CHMMETPUH U €€ HapyIIeHHs, TEPMOJJMHAMUYECKOE OITMCAHHE, SJEMEHTHI
Teopur (a3oBBIX NEPEXO0B, TEOPHIO OCHOBHBIX IIOJICHCTEM — PEIISCTKH M 3JIEKTPOHOB, KBa3WUYAaCTHUIbl, TEOPUIO TPAHCIOPTHBHIX,




TEIUIOBBIX, ONTHYECKUX, MATHUTHBIX, U APYTruX (PM3MUECKUX CBOMCTB. B pamkax MOIyJs HMpEAIojaraeTcs BBINOIHEHHE U 3alIUTa
KypCOBOTO IIPOEKTA
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dusnka MarHuTHRIX
MaTepHaJioB

B Mozynb BXOAAT IUCHUIIIMHEL «JlOMEHHAas CTPYKTypa M IPOLECCH IEpEMarHMIBaHI», «Pe30HaHCHBIE U PENAaKCAlMOHHBIC SBICHUS B
MarHetukax», «KBaHTOBast TeOpHsa MarHeTH3Ma», «PHU3NUEcKoe MaTepHATOBECHUEY, « DKCIIEPUMEHTAIBHBIC METOBI B MarHeTH3Me». B
TaKOM COYETaHHH OHH (POPMHUPYIOT IIETOCTHOE MPEICTaBICHHE O (pHU3MKE, TEXHOIOTHAX MOIydeHHsA M cepax MPUMEHEHNS OCHOBHBIX
TUIIOB MAarHUTHBIX MaTepHaJoOB. B TedyeHHWEe HECKONBKMX CEMECTPOB CTYJACHTHI HW3y94alOT OCHOBBI KBAaHTOBOH TeopHH
MarHUTOYNOPSIAOUYCHHOTO  COCTOSIHUS, (U3MYECKHE 3aKOHOMEPHOCTH (OpMHUpOBaHMSA (YHKIMOHANBHBIX CBOMCTB MAarHUTHBIX
MaTepualioB, BKIIOYAs HAHOMAaTEpPHANbl, METOJMKH W3MEPEHUS STHX CBOWCTB. B paMkax Momyns cTyaeHTHl OyInyT NPOXOIUTH
«CriennpakTUKyM», KOTOPBIA BKIIOYaeT JlabopaTopuy IO MaTepualioBefieHHI0 M MarHetusmy. CojepikaHue 3aHATHH B JaHHBIX
71a00paTopusX OPHEHTHPOBaHO Ha (OPMUPOBAHHE Yy CTYJACHTOB HABHIKOB pabOTHl CO CICLHMAIN3UPOBAHHBIM H3MEPHUTEIILHBIM
000py/IOBaHUEM U NPAKTHYECKOE 3aKPEIUICHHE 3HAHUK O XapaKTEPHBIX SBJICHUSIX B MarHUTOYIOPSIOYCHHBIX BEIIECTBAX M UX CBS3U CO
CTPYKTYPHBIM COCTOSIHUEM BEIECTBA.
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duznko-xuMHYeCcKre
METOMBI CCIICIOBaHUS
OmomartepuasoB

3anaya qucHMIUInHbL « HaHOTEeXHOIOrMK B OMOJIOTUH U MEIUIIMHEY — 1aTh CBEICHHS O OMOJIOTHUECKUX HAHOCTPYKTYpax, BO3MOMKHOCTSIX
U IEPCHEKTHBAX HCIOIb30BAHNS HAHOTEXHOJIOTUH, HAHOMATEPUANIOB, HAHOJUATHOCTUKY M HOHAYCTPOICTB B MeaunuHe. B gacTHOCTH
NIPUMEHEHNSI B (papMaKoTepanuy, TeHHOW HHXEHEPUM, B [IHArHOCTHKE HAHOPa3MEpPHBIX OOBEKTOB B OHocpenax, OMOTKaHAX M
CBEPXJIOKAJILHON WHBa3MBHOW XUpPYypruu. lIpoIeMOHCTpHpOBaTh 3HAUYCHHWE M BO3MOMKHOCTH TNPHMEHEHHUs OMOHAHOTEXHOJIOTHH B
MEIUIMHCKON HayKe W B MIPAKTHUECKOM 3apaBooxpaHeHnn. OcBoeHne Kypca «HaHOTeXHOIOTHN B OMOJIOTHU M MEIWIIMHE» Oa3supyeTcs
Ha 3HAHUSIX, YMECHUSIX M HaBBIKAX, MOJTYYCHHBIX CTYJCHTAMU IPH M3YYECHHH TaKWX JUCLUUIUIMH KaK OpraHM4ecKas XUMHS, OHOIOTHS.
Henpro m3yueHnst mucnuIuinH Moxynst «OCHOBBI aHATOMHHM W (DPU3MOJOTHMH dYEIOBEKa» SIBISICTCS (DOPMHPOBAHHE COBPEMEHHBIX
NPE/ICTAaBICHUI O CTPOCHUH U MeXaHM3MaX Peryysuuy GpU3NOJOrniecKuX (hPyHKLHUH OpraHu3Ma YelloBeKa B HOpMeE, a Takke 00 00IIuX
3aKOHOMEPHOCTSAX BO3HHMKHOBCHMSA, DPAa3BUTHUA U JIMKBHJIAIMM TATOJOIMYECKHX IPOIIECCOB HAa PA3IMYHBIX YPOBHSX CTPYKTYPHO
(YHKIMOHANBHOW OpraHu3aluy opraHum3Ma. B pamkax kypca «®Pu3Mka MOIMMEPOB» CTYACHTHI OCBOAT OCHOBHBIE 3aKOHHBI,
OTpeNeNIoNe YHUBEPCATbHOCTh MOBEACHUS MOJMMEPHBIX MaKpPOMOJIEKYJI, OBJIQJETh OCHOBHBIMH METOJAMH pacdeTa CTPYKTYphl U
CBOMCTB MOJIMMEPHBIX CHCTEM.
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DKCTiepUMEHTATbHbBIE
MeToJibl B (prsnke

Moysb BKIIOUAET ClIEAYIOMNEe TUCIUIUTMHEL «[Ipn6ops! 1 TeXHUKa (HU3NIECKOTO IKCIIEPUMEHTay, «BBeieHNe B CTPYKTYPHBIH aHATIH3».
Lens MoOnyns — OCBOCHHE COBPEMEHHBIX 3KCIIEPUMEHTAJBHBIX METOJIOB HM3YyueHHs (HU3NYECKUX SBJICHHUH, CTPOCHHS U CBOMCTB
MaTepHalioB, BKJIIOYAsl CIIOCOOBI PETHCTPAIIMM CHUTHAJIOB, PE30HAHCHBIE METOJBI M METOJbl PEHTI€HOCTPYKTYPHOTO aHalu3a. 3aaaqn
MOJYJIS - IaTh CTY/AEHTaM IIPEJCTABICHHE O METO/IaX MCCIIEA0BaHNI M U3MEPEHUH, NPUMEHSIOIUXCS B (PU3NKe KHHETHYECKUX SIBICHUN
1 (U3UKE KOHAECHCHPOBAHHOTO COCTOSIHMS; INPWUBUTH HaBBIKM M YMEHHS HCIIOJb30BAHHWS COBPEMEHHBIX CPEACTB ammapaTHOro WU
IIporpaMMHOro coopa 1 00padoTkn uzndeckoit HHGOPMAIMHN, TPUBUTH CTYJEHTaM HaBBIKM CAMOCTOSITEIIHHOTO BEIOOpA MyTeH peIeHus
HAy4YHO- HCCIIEA0BATEIbCKON 3a0a4H.
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IIpakTuka

37

[pakruka 1

3agayamMn  y4eOHOM TPAaKTHUKHM SIBISIIOTCS: O3HAaKOMJIEHHE CTYAEHTOB C OCHOBAMH IIPOBEICHMS HAYYHBIX MCCIICIOBAHUHA W
nH(pOpPMALMOHHO-aHAIUTHYECKOH pabOThl € Hay4yHOHl JMTEepaTypoil; O3HAaKOMJIGHHE C OCHOBaMH OpraHu3alMud  paboThI
HCCJIeIOBATEIbCKUX J1a00paTOpuii; O3HAKOMIIEHHE C TNpaBHJIaMU OGOPMIICHUS TEXHUYECKOH JIOKYMEHTALMH; IOJy4YeHHE HaBBIKOB
IIpOBeIeHNUS 00PabOTKY MOJTYYCHHBIX Pe3yIbTaTOB.

38

IIpaktuka 2

B Momynp BXOIST HECKOJBKO BHAOB IPOM3BOJACTBEHHBIX NpakTHK. HaydHo-mccrnemoBaTenbckas paboTa sBiIseTcs 00s3aTeNbHON
cocTaBiONIeH OakamaBpuaTta 1Mo (yHJAMEHTAIBHBIM HANPaBICHUAM HAYKH M Pa3BHBAET HABBHIKM M KOMIIETCHIIMH, HEOOXOIUMBIE B
poeCCHOHATBHON HAayYHO-HCCIIEAOBATENBCKON AesTeapbHOCTH. HUP cTyneHTOB OXBaTHIBaeT CaMBbIi IIMPOKHWHA JUANa30H HAYYHBIX
HaTpaBJIeHUH W 00JacTe W MPOBOIUTCS, KaK IPABWIO, B TEYEHHE HECKOJNBKHX ceMecTpoB. 3a Bpems mposeneHuss HUP cTymeHTHI
3HAKOMSTCSI C OCHOBaMH BHIOPAHHOTO HAYYHOT'O HAIIPABJICHHSI, IPOBOASAT NPAKTHYECKUE ¥ TEOPETUUECKHUE N3bICKAHUS, OTY4at0T HaBBIKH
MOJITOTOBKA HAYYHBIX IyOnukarmuid W myOonuuHbelX BeicTyimieHnii. HUP npoBomutes kak Ha 0Oaze mopnpasgenenuid MHcruryra
€CTECTBEHHBIX HAYK M MaTeMaTHKH, TaK U B BElyIINX POCCHHCKHUX M 3apyOeKHBIX HCCIIEI0BATEIbCKUX HHCTUTYTaX. [Ipon3BoCTBEHHAS
NPAaKTHKa 110 TIIOJYYEHUIO NPO(ECCHOHANBHBIX YMEHMH W OmblTa NPO(ECCHOHAIBLHOM JESATENBHOCTH OpPHUEHTHPOBAaHA Ha
1podecCHOHANBLHO-TIPAKTHYECKYI0 MOAroToBKY. OHa crtoco0CTBYET OCBOSHHIO NMPO(ECCHOHATIBHBIX KOMIIETEHIIMH X UX KOMIIOHEHTOB U




HalpasJIeHa Ha TPHOOPETCHNE OTBITA IPON3BOICTBEHHBIX M HAYYHO-UCCIIEOBATENbCKUX padoT. [Ipon3BOACTBEHHAS IPAKTHKA IPOXOIUT
B NPOM3BOJCTBEHHBIX, HAYJYHO-HCCIEIOBATEIbCKUX OPraHM3aIMAX, HEMOCPEICTBEHHO CBSI3aHHBIX C  ACTPOHOMHYECKHUMH
ucciaegoBaHuAME llens NpeaguIuIOMHOW NPAaKTUKH - 3aKpPEIVICHHE TEOPETHYECKHX 3HAHMH M NPaKTHIECKUX HABBIKOB B cdepe
po(eCCHOHATBHOM IesTeTbHOCTH, CBA3aHHBIX C TeMOW Oymymieil BBITYCKHOW KBanH(UKAIIMOHHONW pabOTHI, a TakXKe 3aBepIICHHE
HCCIICIOBAaHMN, TIPOBOAMMEIX B pamkax pabotel Hag BKP, m cucremaTmsanus MOIydYeHHBIX pe3ynsTaToB. Kpome Toro, B mporecce
MPEAJUIUIOMHON TPAaKTHUKK CTYACHT NPUOOMIAETCS K COLMAIBHOHW cpele W NpHOOPETaeT COIHMAIbHO-THYHOCTHBIE KOMIETEHINH,
HeoOXoauMBble JUIst paboThl B MPOo(ecCHOHANBHOU cpefe.

39 | lN'ocynapcTBeHHas
UTOTOBasi aTTeCTalUs
40 T'ocynapcTBenHas Lens rocynapcTBEHHOW WTOTOBOIl aTTECTAIlMM SIBJISCTCS YCTaHOBJICHHWE YPOBHS IOATOTOBJIEHHOCTH OOYYaroIErocsi, OCBaMBAaIOIIETO
UTOrOBasi aTTecTalus 00pazoBaTeNbHYIO IPOrpaMMYy, K BBIIIOIHEHHIO TPO(ECCHOHANBHBIX 3a/1au. PopMa NpoBeAeHHs roCy 1apCTBEHHOM HTOTOBOW aTTEeCTAlMN
— 9TO BBINOJIHEHHE BBITYCKHOM KBaTH(UKAIIMOHHOM paboThl, T.€. CAMOCTOSTEILHOTO UCCIIE0BaHNS, BBIMTOJHEHHOT'O 110J1 PyKOBOJCTBOM
HAay4yHOTO PYKOBOIUTENS U  CBSI3aHHOTO C  PpEIIEHHEM IPOMU3BOJCTBEHHO-TEXHOJOTMYECKUX, IPOEKTHO-U3BICKATEIBCKUX,
OPraHM3aIOHHO-YNIPABICHYECKNX W /WM HAyYHO-HCCIENOBATEIbCKUX 33had II0 HANpaBICHHIO MOJTOTOBKH. BImyckHas
KBann(UKaNMOHHAs paboTa MpesCTaBIgeTCs Ha 33Ty B 'ocy1apCTBEHHYIO aTTECTAMOHHYIO KOMHCCHIO.
41 DaKyIpTaTHBHI
42 AnanTtanoHHbII MOYJIb AanTanoHHBINA MOIYJIb ISl 00YYaIOIINXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSMU 37I0POBbsI HAIIPaBJICH Ha (POPMHUPOBAHNE IIPAKTUIECKUX
JUISL JIHLL C HaBBIKOB aJallTalliy U CONMATN3aLNI: OCO3HAHHOW CaMOPETYIIALINH, CAMOIPE3CHTANH, CTA0MIN3AMN CAMOOLICHKH 1 MEJIMIHOCTHOTO
OTrpaHUYEHHBIMU B3auMopeicTBusT Moaynb BKIIIO4aeT B ce0st Be AuciuuinHbl: OCHOBBI JINYHOCTHOTO pocta U Pasurue pecypcos opranmsma Kypc
BO3MOKHOCTSAMH 370pOBbsl | «OCHOBBI JINUHOCTHOTO pocta (it nun ¢ OB3)» HampaBineH Ha (opMHpOBaHHME TapMOHWYHOW JIMYHOCTH, aJalTHPOBAHHON K
COLMATIBHOMY B3aWMOJAEHCTBUIO B BBICIIEM Y4E€OHOM 3aBEIICHHWH. 3PENOCTh M TapMOHHYHOCTH JIMYHOCTH ONpENeNseTcs aJeKBaTHOH
peakuuell Ha BHeELIHee BO3JEHCTBHE, a Takke yMeHHeM 3((deKTHBHO B3aMMOJEHCTBOBAaTH C OKpyXaromuMu. Jlns ycHeurHoro
B3aMMOJICHICTBUSA C OKPYKAIOIIMMHU JIIOJBMH, IIPEXAE BCEro, HEOOXOAMMO aJeKBAaTHO OLIEHHTH COOCTBEHHBIE IPEUMYIIECTBA U
HemocTaTku. IIpuHMMas BO BHUMaHUS, YTO KypC PACCUUTaH Ha JIUI] C OTPaHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS, OT/I€JIbHOE BHUMaHHE
YIEISIeTCs] ICUXOJIOTHYECKMM OCOOEHHOCTSIM O0YHaIOIUXCs € PA3IMYHBIMU HO30JIOTHAMHU. 3aKOHOMEPHO, YTO HAJIWYHME WHBAJIHTHOCTH
BIIMSIET HE TOJIBKO Ha BOCIIPUATHE YEJIOBEKA OKPYXAIOIIMMHU, HO M Ha ero oTHomeHue k cebe. Kypc «Pa3Butue pecypcoB opranusma (s
qun ¢ OB3)» HampasiieH Ha TprOOpeTeHHe HABBIKOB MOOIMIN3AIMY M ONTHUMU3ALNN HHINBUAYAIBHBIX BO3MOXHOCTEH oOydarommerocs.
Bo BpeMs B3poCIeHUs YeNIOBEK HCIBITBIBAET MAKCUMAIBHOE HANIPSKEHUE U CTPECC, KOTOPBIE MOTYT IPUBECTH K CHU)KEHUIO MOTHBALINHY,
3G PEKTUBHOCTH AEATEIBHOCTH M HEPBHOMY cpbiBy. Ilpomnecc amantamum oOydarommxcs SBISETCS CEPbE3HBIM HCIIBITAHUEM JUIS
OpraHu3Ma.

43 AcTtpoHOMUS [Ipn n3ydeHUM AWMCUMIUIMHBI «ACTPOHOMHMS» OCHOBHOE BHHMAaHHE YJEJICHO (OPMUPOBAHHMIO BAKHEHIINX IMOHATHH aCTPOHOMHH H
HOBEWIIMM JOCTHXKEHHMAM B 3TOH Hayke. JlaeTcsl MpeiacTaBlIEHHE O PA3IMYHBIX pa3[ellaXx M METOJaX COBPEMEHHOM acTPOHOMHMHU,
00beIMHEHHBIX 00IIEH 1eJIbI0 BCECTOPOHHET0 HCCIIeI0BaHMsI IPUPOpl BeeneHHOM.

44 I'paBuTanus Kypc «I'paBuTanus» NOCBALIEH H3YYEHUIO COBPEMEHHBIX MIPECTAaBICHNN O TPaBUTALIHOHHOM B3auMojeiicTBuu. B kypce, B acTHOCTH,
paccMaTpHBAaIOTCSI TaKHEe BOMPOCHI, KaK CBs3hb TI'PAaBUTALIMOHHOTO B3aWMOJCHCTBUS CO CBOWMCTBAMHM HPOCTPAHCTBA-BPEMEHH,
IpaBUTAIMOHHBIC BOJHBI, YePHBIE JABIPHI, YBOIONNS BeeleHHOH, TeMHas MaTepus U TeMHasi SHeprus. M3nojkeHue MmaTepuana BeeTcsa Ha
YpOBHE, IPUHITOM B Kypcax o0mier (hpu3uKu.

45 JloTnoJIHUTEIbHBIC TJIaBBI

MaTEMaTHYECKOI0 aHAJIN3a
46 MHocTpaHHBIH S3BIK B Moy HampaBiIeH Ha CHCTEMATU3aIUIO U COBEPIICHCTBOBAHNE 3HAHNH B 00IaCTH HHOCTPAHHOTO S3BIKA, TOCTUTHYTHIEC Ha PEABLAYIIEei
npodeccnonansHOM chepe | cTymeHrn o0pa3oBaHus. MOylb HANIPABJICH Ha Pa3BUTHE HABBHIKOB M YMEHHA, HEOOXOAMMBIX AJIs1 9PPEKTUBHOTO JEIOBOTO OOIIECHUS H
BBITIOJIHEHHSI KOHKPETHBIX BHJI0B HAYYHOH M IpOo(eCCHOHAIBHON AEeITEIbHOCTH B YCTHOM M MICEMEHHOH (opme.
47 Metoauka npenogaBanaug | JucuumnrHa HampaBiieHa Ha OBJIafieHHE 0a30BBIMHU IICHXOJIOTO-TIEATOTHUECKUMH 3HAHUSAMH, Pa3BUTHE ITEJarOTHUECKUX CIIOCOOHOCTEMH,

(u3MKM B cpeHeN 1IKoie

(1)OpMI/Ip0BaHI/Ie MOTHBAIU1 OCYUICCTBJICHUTIO HCHaFOFH‘ICCKOﬁ JACATCIbHOCTH. CTyI[eHT JOJIKCH OBJIaICTh OCHOBAMH HpO(l)CCCI/IOHaJILHOﬁ
ACATCIBHOCTHU Iiejarora, yCBOUTb 6a3OByIO CUCTEMY NEAArorn4ceCKux MOHATHUH O3HAKOMHMTBCS C COBpeMGHHOﬁ CHCTEMOM O6p2130BaHI/IH




B Poccum, oBmanmeTh KyJabTypoil ydeOHOTO TpyJa B By3€ W OCHOBAMH METOAWKH TPEIOJNaBaHUs B IIKOJE HA MPUMEpPEe JTUCIUTUIIHNHBI
«Du3uKa.

48 OO6mast XuMust 3amauaMu MOIYJISI SIBIIOTCS (POPMUpPOBAHHE Y CTYACHTOB 3HAHUI 00 OCHOBHBIX 3aKOHAX M METOIaX (PH3UKO-XUMHUIECKOTO UCCIICIOBAHMUS
U OIHCAaHWA BEIIECTB W MAaTepHaloB, (GOPMHUPOBAaHHS YMEHHH BBIIOJHEHHS OCHOBHBIX TEPMOXHMHYECKHX pacdeToB U
TEepMOIMHAMUYECKOTO aHaNn3a, 3aKOHOB (DOPMUPOBAHUS M ONMUCAHUS KPHCTAIMYECKOH CTPYKTYpBI, HIOHUMAaHHsl OCHOBHBEIX 3aKOHOB
SJIEKTPOXMMHH M KUHETUKH XUMUUYECKUX PeaKIiii, yMCHUsI OIIMCHIBATH SBJICHUS MIEPEHOCA.

49 OCHOBHI pa3pabOTKH Kypc no3Bosnser momyunTs 0011He nmpeacTaBiIeHns 00 Hanboee 9acTo UCIIONIb3YeMbIX aITOPUTMAaX, IPHHINNAX KOMaHIHOHN pa3padoTKu
HPOrPaMMHOTO U IPOSKTUPOBAHHUH APXUTEKTYPHI IPUIIOKEHHH. [ITaHUPYIOTCS MacTep-KIIacchl 10 CO3IaHUI0 KPOCCIIIaT(hOPMEHHBIX NPHIoKeHUH Ha Qt
obecrieueHus Framework.

50 | OcHoBBI (pu3HUECKOTO Kypc npencrasiser co0oil BBeneHHe B (HU3MYECKOE MaTepHAIOBEICHHE W BKIIOYACT B CEOS JIGKUUM 110 CTPOSHMIO TBEPIBIX Tell
MaTepuaoBEACHUS Pa3IMYHOTO I'eHEe3UCa, CTPYKTYype KPHCTAJUIOB U XapaKTEPUCTHKAaM PEIIETOYHBIX Je(EeKTOB, MEXaHUUECKHM CBOMCTBAM U HX CBSI3H CO
OMOJIOrMYECKUX TKaHEH U | CTPYKTypOH MaTepHalioB, METOJaM H3YYEHHs CTPYKTYpbl M HPOYHOCTHBIX CBOHMCTB. OTHeNnbHBIE pa3feibl Kypca IOCBSIICHBI
MarepuaioB MIPOYHOCTHBIM CBOWCTBaM METAJIOB M CIUIABOB, KEPAMHK, MOJIMMEPOB, OMOJOIMYECKUX MAaTepHAIOB M TKaHEH W MX NPHUMEHEHHUIO B

COBPEMCHHOM TeXHUKe 1 Meauiiuie. Kypc npenHazHaveH Uit CTYJACHTOB, CIICIIMATM3UPYIONUXCS B 00acT «MenuiuHcKas Gu3nKay.
51 PeanbHast cTpykTypa 1 Lenpro Kypca sSBIsIETCSl pa3BUTHE NPEICTABICHUH O BIMSHHU CTPYKTYPHBIX Ae(EKTOB B TBEPABIX TeJlaX HAa pa3inyHble (QU3MUECKHE
CBOICTBa TBEPABIX TE CBOIicTBa peanbHBIX KpHCTAWIOB. DopMmupoBaHHE (QHU3MUECKUX CBOWCTB COBPEMEHHBIX KOHCTPYKIMOHHBIX H ()YHKIHOHAJIBHBIX
MaTepHanoB TpeOyeT BCECTOPOHHETO ydeTa PeaJbHOr0 aTOMHOIO CTPOSHHSA. MHOTHE NPAaKTHYECKH BaXKHBIC CBOMCTBA, TaKUE Kak
NPOYHOCTh M IUIACTUYHOCTh, TUQPQPY3Hs, ONTUYECKUEC W MArHUTHBIC XapaKTEPUCTUKH, DICKTPOIPOBOJHOCTh U Jp. B 3HAYUTEIHLHOM
CTEICHH OINPECIIIOTCS. UMEHHO CYIISCTBYIOIMMHI B TBEPAOM TENE PasIMYHBIMH Je()eKTaMH aTOMHOTO CTPOCHHS, HX KOHIICHTpaLuel
U OCOOCHHOCTSAMH B3amMopeiicTBus. Hapsmy ¢ TEOpeTHYECKMM H3JIOKEHHEM pa3/elioB IHUCLMIUIMHBI HCIIOJIB3YIOTCS HarJsIHbIe
JIEMOHCTpAaLlMM U3MECHEHHUSI CBOMCTB MaTEPUAJIOB IIPH MEXaHUYECKOM BO3JIeHCTBUH. M3ydyeHne NaHHON AMCUMILIMHBI IpeIyCMaTpuBaeT
pPaccCMOTPEHUE PEANIbHBIX MPUMEPOB U CaMOCTOSTENIbHOE pPeleHHe 3aJad 110 COOTBETCTBYIOIINM pa3zeslaM Kypca, 4TO CIOCOOCTBYET
Oonee riyOOKOMY YCBOGHHIO yueOHOro marepuana. CTYIEHTHI MOJYYalOT HaBBIKM TBOPYECKOTO MOJIXOAA MPU NPOrHO3MPOBAHUU
(GU3MYECKUX M TEXHUUYECKHX CBOMCTB pa3jMYHBIX MaTEpPHAIOB Ha OCHOBE 3HAaHMH O MeXaHW3Max WX (OPMHPOBAHMS B peasbHBIX
KpUCTaJLIaX.
52 Pe3onancHbIe METOIBI B Llens Kypca - 0OCBOEHHE COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOIOB H3yUeHUS (PU3HMUECKUX SIBICHHUN, CTPOCHHUS U CBOMCTB MaTepHajoB,

¢usnke

BKJIFOYasi CIIOCOOBI perucTpanuvu CUriajoB, p€30HAHCHBIC METOABI U METOIbl PECHTTCHOCTPYKTYPHOI'O aHaJIn3a.

PykxoBonutens OI1

Konmuanosa Csetrnana [ 'enHagpeBHA




