03.04.02 ®usuka
Ounas ¢popma o0yueHus, 2016 rox HadGopa
Marucrparypa
AHHOTAUM PA0OYHMX MPOTrPAMM AHCUUIIMH

ba3oBas yactb
Duiocopckue BOMPOCHI eCTECTBO3ZHAHMS

1. Mecro auCUMIUIMHBI (MOXYJisI) B CTPYKTYpe OCHOBHOH mpodeccHoHAIbLHOM
o0pa3oBaTeIbHON NPOrPaMMBbI

Jucrumuaa b1.b.1 «®unocodckue BOmpockl €CTECTBO3ZHAHKS» BKJIIOYEHA B 0a30BYIO0 YacTh
osioka b1.

2. Illeab ocBOeHMSI AMCIUTIMHBI

OcymectBienne  GUIOCOPCKOT0  aHAINW3a  aKTyaJbHBIX  MPOOJIEM  COBPEMEHHOIO
€CTECTBO3HAHMUS, B YACTHOCTH (PU3UKHU.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

dunocopus-Merononorusi-EcrecrBo3Hanue. EcrecTtBeHHOHay4yHas kapTtuHa mupa. Mcropus
pasButus  ¢unocopun wu ecrectBo3HaHus. I[lpunnun gerepmuHuzMa B ¢minocopuu U
€CTecCTBO3HaHMU. MaremaTtuka Kak s3bIK Haykd. Dunmocodckre acnekTbl eCcTeCTBO3HAHUS
CuHepreTuka u ee 3Ha4€HUE JJI1 COBPEMEHHOM HayKu.

4. Komnerenuuu, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS JUCHHUIIIMHBI

[Tponecc n3yueHus TUCIUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIEIYIONINX KOMITETEHIIUNA:

— CIOCOOHOCTh K a0CTPAKTHOMY MBIIIICHHIO, aHau3y, cuate3y (OK-1)

—TOTOBHOCTh JICMCTBOBaTh B HECTAHJIAPTHBIX CUTYAlLIUsIX, HECTU COLMAJIBHYIO M 3TUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);

—TOTOBHOCTh PYKOBOJUTH KOJUIEKTHMBOM B c(hepe cBoeil mpodeccuoHaNbHON N1eATENbHOCTH,
TOJIEPAHTHO BOCIIPUHUMAS COLIMAIbHbIE, STHUYECKUE, KOH(PECCUOHAIbHbBIE U KYJIbTYpHBIC Pa3INuus
(OIIK-2);

—CIHOCOOHOCTh ~ JAEMOHCTPUpPOBATh 3HAHUS B  00mactd  (GUIOCOPCKUX  BOMPOCOB
€CTECTBO3HAHUS, HCTOPUH U MeToaosoruu pusuku (OITK-7).

5. [lnanupyemble pe3y/bTaThl 00y4eHHsI

B pesynbprare nzydeHuss AMCUUIIIINHBI CTYIEHT JOJIKEH:

3HaTh:

— COBpPEMEHHbIE MPOOJIEMbl €CTECTBO3HAHHUS;

—MapajurMajibHble YCTAaHOBKU B HCCJIEIOBAHUN €CTECTBEHHOHAYYHOU MPOOJIEMATUKH;

—COBpPEMEHHbIE  ITOCTHEKJIACCUYECKHE METOJI0JIOTHYECKUEe IporpamMmbl  (CHHEpreTHKa,
KODBOJIIOLINS, DKOJIOTHSI, MHOTOYPOBHEBAs METOIOJIOTHS U IP.);

— COBpEMEHHBIE METO/IbI IT03HaHUS (MHOTO()aKTOPHBIN aHaNIN3, KIIACTEPHBIM METON);

— 8 OCHOBHBIX HaIIPaBJICHU!N PAa3BUTHS HAYKU U 27 KPUTHUUECKUX TEXHOJIOrui P@;

—IaCIOPT HAY4YHOH CIIELIMAIbHOCTH;

— HOPMAaTUBHO-IIPAaBOBYIO 0a3y AJis MPOBEICHHS HAyYHBIX UCCIIEAOBAHUM.

YMeTs:

— Hay4YHbI€ UCCIIEJJOBAHUSI TIOCTABJIEHHBIX TPOOIIEM;

— (opMyJIMpPOBaTh HOBBIE 33/1a4M, BOZHUKAIOIINE B X0JI€ HAYYHbBIX UCCIIEI0BaHUM;

—pa3pabaTbiBaTh HOBBIE METO/IbI UCCIIEIOBAHMIA;

— BBIOMpaTh HEOOXOAMMbIE METOIbI HCCIIEIOBAHNUS;

—OCBaMBaTh HOBBIE METO/Ibl HAYYHBIX UCCIIEI0OBaHUII;

—OCBaMBaTh HOBbIE TEOPUI U MOJEIIN;

—o00pabaTeiBaTh M aHATU3UPOBATh MOJYUYECHHBIE PE3yJbTaThl HAyYHBIX HCCIEOBAHUN Ha
COBPEMEHHOM YPOBHE;

—paboTaTh C HAy4YHOM JHUTEPATypOd C HCIOJIB30BAHMEM HOBBIX HWH()OPMAIMOHHBIX
TEXHOJIOTH, CIICIUTh 32 HAYYHOU MEPUOUKOM;

—nucaTh U 0POPMIISTh HayYHbIE CTAaThH;



— COCTaBJIATh OTYETHI U JOKIAJbl O HAYYHO-UCCIIEIOBATEILCKON paboTe, yuacTUU B HAyYHBIX
KOH(pEpeHIHSIX.

Brnanets:

— HaBBIKAMH TOJITOTOBKHU M YTEHUS KYPCOB JICKIIHA;

— HaBBIKAMH TOJIFOTOBKHU M BEACHUS CEMUHAPCKHUX 3aHITHH;

— HaBBIKAMH BEJCHUS 3aHATHH B yUeOHBIX Ja0OPaTOPHUSIX;

— HaBBIKAMH PYKOBOJICTBA HayYHOU pabOTOM CTYJIEHTOB;

— HaBBIKAMH PYKOBOJICTBA TUIIJIOMHBIMH paOOTaMH CTYACHTOB.

6. O0mas TPy10€eMKOCTDb AU CIUNJINHbBI

4 3auetHble eauHUIbl (144 akajeMUUeCKUX yaca).

7. @opMbI KOHTPOJIS

[Tpomesxyrounas arrecranus — 3auet (1 cemectp).

CoBpeMeHHbIE TP0OIeMbl GU3UKH

1. Mecro auCUMIUIMHBI (MOXYJisI) B CTPYKTYpe OCHOBHOH mpodeccHoHAIbLHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl

Jucuumnuna b1.6.2 «CoBpemenHble mpobiieMbl (pU3uKn» BKIIIOUYEHA B 0a30BYIO 4acTh OJIOKa
bl1.

2. leab ocBOeHUSs TUCHUILINHBI

[IpenogaBanue JUCHUILIMHBI WMEET IEJbI0 TMOATOTOBKY CTYACHTOB K JIESTEIBHOCTH,
TpeOyrorieil yriyoneHHoi GyHIaMEHTaIbHON U MpodecCHOHAIBHON MOATOTOBKH, B TOM YHUCIE K
HAy4YHO-UCCIIEIOBATENbCKOM  paboTe JUIsi U3YYEHUsS CTPYKTYpbl U CBOMCTB  NPHUPOAbI
TEOPETUUYECKHUMH METOJaMH Ha Pa3jIMYHBbIX YPOBHSAX €€ OpraHu3aluu OT 3JIEMEHTAPHBIX YaCTHI] 0
Bcenennoii u npenonaBanus (U3MKU B BHICIIUX YUYCOHBIX 3aBEICHHSIX.

3. Kpartkoe copep:xaHue TUCHHUILIAHBI

[IpoGneMbl COBpEeMEHHOW TEOpUM OTHOCHUTENBHOCTH. [IpoOiembl COBpeMEHHON KBaHTOBOU
Teopur. Makpockonuueckue KBaHTOBbIe siBiieHus [Ipupoabl. @yH1aMeHTaNbHbIE B3aUMOICUCTBUS
U 3JIeMeHTapHbIe YacTHIBL. [Ipobiembl coBpeMeHHOW acTpo(U3UKH U KOCMOJIOTHH.

4. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOEHUS! AU CHUILIMHBI

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOLUIUX KOMITETEHIIUI:

—CHOCOOHOCTh K  aKTHUBHOM  COIMANbHOM  MOOWUIBHOCTH, OpTaHU3allUd  HAy4dHO-
UCCIIeI0BATEIbCKUX U HHHOBAIMOHHBIX padot (OITK-3)

— CIIOCOOHOCTB aaNTUPOBATHCA K M3MEHEHHUIO0 HAyYHOTO Mpoduis cBoei npodeccruoHanbHON
JIeITEIbHOCTH, COIIMOKYIBTYPHBIX M COIUATBHBIX YCIoBHi aesTenbHoctu (OITK-4);

— CIIOCOOHOCTh MCIOJIb30BaTh CBOOOJHOE BIIAJIEHHE MPOPECCHOHATBHO-TPOGUIUPOBAHHBIMU
3HAHUSIMU B OOJIACTH KOMIIBIOTEPHBIX TEXHOJIOTHH HJisi pelIeHUs 3a1ad MmpodecCuoHaTbHOM
JESTENIbHOCTH, B TOM YKCJIe HaXOMASIIUXCS 3a MpeaeaaMH HanpaBleHHOCTH (MTpoduisl) moAroTOBKU
(OIIK-5)

— CIOCOOHOCTh HCIIONIb30BaTh 3HAHUS COBPEMEHHBIX MPOOJIEeM M HOBEWIIUX JAOCTHKCHUN
(Gu3uKU B Hay4HO-UCCIIeA0BaTeNbckoit padore (OIIK-6);

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbpTare nuzydeHus: AUCHUIUIMHBI CTYIEHT JTOJKEH:

3HaTh:

— IPUHIUIIBI POPMYITHPOBKH HOBBIX 33724, BO3HUKAIOIIUX B X0JI¢ HAYYHBIX UCCIIEIOBAHUM;

— HOBBIE TEOPHH U MOJIETTH COBPEMEHHON TEOPETHUECKON (PU3NKH U IPUHIIUIIBI UX CO3IaHUS;

Ymers:

— aHAJIM3UPOBATh HAYUHYIO JIUTEPATYPY C MOCIEIYIOIINM pedeprupOoBaHUEM.

Baaners:

—HaBBIKAMH BBIMIOJTHEHHSI DJIEMEHTOB HAYYHOTO HCCJIEIOBAaHUS B OJHOW H3 objactei
COBPEMEHHOM TeOpeTHYecKoi 1 MaTeMaTUYECKON (PU3UKH.

6. O0mas Tpy10eMKOCTh AU CHUNIMHBI

4 3aueTHble eAuHULBI (144 akaJleMUYECKUX Yaca).
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7. ®OpMBI KOHTPOJISA
[IpomexxyTouHas arTecTamus — 3k3aMeH (3 ceMecTp).

HcTopusi 1 MmeTo1010TUsA PU3UKHA

1. Mecro aucHUIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH mpogecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Hucuumummna b1.6.3 «Mcropust u metononorus (Gu3MKu» BKIIOYEHA B 0A30BYIO 4acTh OJIoKa
bl1.

2. llenb ocBOEHUS AUCHUILINHBI

dopmMupoBaHUe MPEACTaBICHUSA O (PU3UKE U METOAAX HAYYHOTO IO3HAHUS B UCTOPUUYECKOM
acIeKkTe e€ pa3BUTHSL.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

[Ipeamer W 3a7a4u UCTOPUM U METONOJOTHH (pr3uku. MeToapl mo3HaHHus B (PU3HMKE U HX
cTpyktypa. [loaroroButenbHplid Iepuoa B pa3BuTuu Gu3uku. PazButne mexanuku B 18-19 Bekax.
Pa3Butne yuenus 00 snekrpuuectBe M ontuku B 18-19 Bekax. Pa3Burue TepMoaMHaMUKU U
cratucTuueckod ¢usuku B 19 Bexke. Bo3HMKHOBEHHE U pa3BUTHE TEOPUU OTHOCHTEIBHOCTH.
Bo3HnukHOBeHHE W pa3BUTHE KBAaHTOBOH Teopuu. Pa3zButie (u3ukm aTOMHOTO siapa U (U3MKU
3JIEMEHTApHBIX YacTUll. MecTo GU3MKU B CUCTEME Hay4yHOIo 3HaHUsA. MeTo10I0rn4eckue aceKThl
HayKl U €€ NpuiokeHus. MeXaucCUMIUIMHApHbIE CBsI3U. BO3ZHUKHOBEHHE HAYUYHBIX HAlpaBICHUM.
Hayunsie pusnueckue mkossl 20 Beka. CoBpeMeHHbIE TPOOIEMBbl (PU3HKH.

4. Komnerenuum, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

IIponiecc n3yueHust JUCUMIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHE CIIEIYIOUINX KOMIIETEHIIMI:

—TOTOBHOCTb K CaMOPa3BUTHIO, CAMOpPEaIN3al[ii, UCIIOJIb30BaHUIO0 TBOPUYECKOTO OTEHIMANA
(OK-3).

—CIIOCOOHOCTh ~ JIEMOHCTPUpPOBaTh  3HAHHUA B  oOsacTH  (QUIOCOPCKUX  BOMPOCOB
€CTECTBO3HAHUS, UCTOPUH U MeToooruu usuku (OI1K-7).

5. llnmannpyemble pe3y/ibTaThl 00y4eHHUS

B pe3ynbrare u3yueHus AUCUUILUIMHBI CTYACHT JOJIKEH:

3HaTh:

— POJIb MEXAUCUMILIMHAPHBIX CBA3EH;

— OCHOBHBIE MTOHATHS U KaTerOpUU (PU3NKH;

— METOJ0JIOTUYECKHUE ACTIEKThl HAYKU U €€ MPUIIOKEHHUS;

— MCTOPHIO BO3HUKHOBEHUS U Pa3BUTUS (DU3HKHU;

— BO3HUKHOBEHHUE HOBBIX HAyYHBIX HAlpPaBICHUI B UCTOPUU Pa3BUTUS PU3UKH;

— poJsib HanboJiee BBIJAIOUINXCS YUEHBIX B Pa3BUTHH (PU3UKY;

— COBpPEMEHHbIE MPOOIEMbI U IEPCIEKTUBBI PA3BUTHUS (PU3HUKH.

YMers:

— OTIpeEIIATh IPEEMCTBEHHOCTh B Pa3BUTUHN (DU3UKH;

— HaXOAWUTh aHAJIOTMH B UCTOPUU U3YUYEHUU PA3INYHbBIX SIBICHUN;

— BBIJIEJISITh SMIIMPUYECKHUE U TEOPETHUECKUE ATAlbl B Pa3BUTHH ONPEEICHHBIX SIBJICHUN;

— CpPaBHMBATh B3IJIS/Ibl PA3IMUHBIX YUEHBIX Ha OOBSCHEHUE OJHUX U TEX )K€ SBJICHUM.

Bnagers:

—OCHOBaMHM METOJOJOTMM HAy4YHOIO IIO3HAHUS IpU HU3YYEHUU PpA3JIMYHBIX YPOBHEH
OpraHMu3aIi MaTepHH, IPOCTPAHCTBA U BPEMEHH;

— COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJIOTHUSMHU JUIS pelIeHus Hay4yHO-
UCCIIIOBATEIbCKUX M MPOU3BOACTBEHHO- TEXHOJOTMYECKHX 3aJad4  MpodecCHOHATbHOU
JeSITEIIbBHOCTH

6. O01as TPYyA0eMKOCTb JUCHUNIMHBI

7 3a4eTHBIX equHuUI] (252 akaleMHUYeCKUX Yaca).

7. ®OpMBI KOHTPOJIA

[IpomexyTouHas aTTectanus — 3k3aMeH (1 cemectp).



HNHocTpaHHBIH A3BIK B IPO(QEeCCHOHATBHOM KOMMYHUKALMH

1. Mecto auCUMIUIMHBI (MOXYJisi) B CTPYKTYpe OCHOBHOH mpodeccHoHATIbLHOM
o0pa3oBaTeIbHON NPOrPaMMBbI

Juctunmuaa b1.6.4 «MHOCTpaHHBIH S3BIK B TPOPECCHOHAIBHON KOMMYHHUKAIIMK BKIIFOUCHA
B 0OazoByro uyacte Omoka bl. K wucxomusiM TpeGoBaHMSIM, HEOOXOIUMBIM JJIsi M3YYCHUS
TUCHUIUINHBI «IHOCTpaHHBIN 3bIK B IPO(GECcCHOHAIbHONU cdepey», OTHOCATCS 3HAHUS, YMEHHS U
BUJBI JESATEIBHOCTH, C(OpPMUpOBAaHHBIE B TpOLECCe H3YyYEHHs AUCUUIUIMHBL «HOCTpaHHBIH
A3BIKY.

2. llenb ocBOEHUS AUCHUILINHBI

llenpto OCBOEHHS [UCHUIUIMHBI SIBISIETCS OBJAJCHHUE CTyJIEHTaMH HEOOXOIUMBbIM U
JI0OCTaTOYHBIM YpPOBHEM KOMMYHMKaTUBHOM KOMIIETEHLUMHU Ul pEIIEHUS COLUAIbHO-
KOMMYHHUKATHBHBIX 33714 B Pa3IMYHBIX 001acTAX Npo(eCCUOHAIbHOW U HAYYHOU AESITeNbHOCTH, a
TaK)K€ OBJIAJICHHUE CTYJEHTaMH METO/I0B HAyYHOT'O IT03HaHUSI.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Whatisscience. Evolutionofscience. 2. Perspectives of science development in the field of
Chemistry. Mymaster’sresearch.

4. Komnerenuum, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

[Ipouecc n3yueHus: AUCUUILIMHBI HATIPaBIIeH Ha (OPMHUPOBAHUE CICAYIOIUX KOMITETECHITHI:

—TOTOBHOCTb K CaMOPa3BUTHIO, CaMOpeaIn3aliu, UCIOIb30BaHMIO TBOPUYECKOIO MOTEHIMAIA
(OK-3).

—TOTOBHOCTh K KOMMYHHKAIIMU B YCTHOM U MUCbMEHHOM (pOpMax Ha rocy1apCTBEHHOM S3BIKE
Poccuiickoit ®enepauuy M HHOCTPAHHOM S3bIKaX JJIs pEIICHUs 3a4ad IpodheccHOHATbHOM
nesrenapaocTr (OIIK-1);

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbrare u3yueHus: AUCUUILIUHBI CTYIACHT JTOJIKEH:

3HaTb:

— JIGKCUYECKUI MUHUMYM TEPMHHOJIOTHYECKOT0 XapaKkTepa;

—noHsTHE 00 OCHOBHBIX CIIOCO0aX CIIOBOOOPA30BaHMUS, OCHOBHBIE IPAMMATHYECKHUE SIBICHHUS,

— OCHOBHBIE OCOOEHHOCTH HAYYHOT'O CTHUIIS,

— OCHOBBI ITyOJIMYHON peur (YyCTHOE COOOIIeH e);

— BUJIbI peUeBBIX MPOU3BENICHUN: pedepar, cooOIIeHNs, pe3toMe.

YMeTs:

—IOHMMATh YCTHYIO (MOHOJIOTMYECKYIO M JIMAJOTHYECKYI0) peub Ha TeMbl OOIIEHAY4HOTO,
HAY4YHOTO U PO(ECCHOHATIBHOTO XapaKTepa,

—JIOTUYHO M TIOCJENI0BAaTENbHO BBIPAXKaTh CBOIO MBICIB/MHEHHUE B CBSI3U C MPEIJIOKEHHOU
cuTyaruei oOIeHuns;

—BECTHU JUAJIOT B paMKax U3y4aeMOU TeMaTHKU;

—YHUTaTh U IIOHUMATh CO CJIIOBAPEM JIUTEPATYPY 110 U3y4aeMOU CIIEUAIbHOCTH;

— ynoTpeOisaTh OCHOBHBIE TPAMMaTUYECKHUE SBJICHHS.

Bnaners:

—HaBbIKaMH YCTHOM KOMMYHUKAIIUM U TPUMEHSTh UX ISl OOILEHUS HAa TeMbl y4eOHOTO,
00111eHayqHOT0 U MPOGECCHOHATHHOTO OOIICHUS;

—OCHOBHBIMM TpUEMaMU aHHOTHUPOBaHMs, pedepupoBaHUs, aJEeKBATHOIO IepeBoja
JUTEPaTypHI MO CTIEHNUATbHOCTH;

—IpaMMaTHYECKUMH HaBbIKaMH, 00ECIIeYMBAIOIIMMU KOMMYHUKAIIMIO OOILEro XapaKkTepa;

—HaBBIKAMH JIMAJIOTMYECKOH W MOHOJIOTUYECKOM pedyrn ¢ UCMHOib30BaHUEM Haubosee
YIOTPEOUTENBHBIX M OTHOCHUTENBHO MPOCTHIX JIEKCHKO-TPAMMAaTHYECKUX CPEJICTB B OCHOBHBIX
KOMMYHHUKATHUBHBIX CUTYalUsIX HEOPHUIHATIBLHOTO U OQUIIMATIBHOTO OOIIEHHUS.

6. O01as TPyA0eMKOCTb JUCHUNIMHBI

4 3adetHbic eauHUIIBI (144 akaJeMHUYECKUX Yaca).

7. ®OpMBI KOHTPOJIA

[IpomexyTrounas atTectauus — 3a4et (1 cemecTp), 3k3ameH (2 cemectp).
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BapuaruBHasi yacThb

CoBpeMeHHbIEe MeTO/IbI IOBEPXHOCTHOM 00pa0OTKU M MOAM(PUKAIIUN MATEPUAIOB

1. Mecto aucHMIUIMHBI (MOAYJis) B CTPYKType OCHOBHOH mnpodeccHoHAIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

Hucummummaa b1.B.OJI.1  «CoBpemMeHHbIE METOIBl TOBEPXHOCTHOH 00pabOTKM |
MOIU(pUKALMY MaTepUalIOB) BKJIIOUYEHA B BAPMATUBHYIO yacThb Osioka b1.

2. Lesib 0CBOEHUS THCUUILIMHBI

Pacmmpenune 3HaHui B 0051aCTH KpUcTayuIorpaguu, JUPpaklHOHHBIX METOI0B UCCIIEI0BaHUS
(PEHTT€HOBCKOTO,  AJNEKTPOrpadMIecKoro W  HEUTPOHOTrpapUUECKOro  aHAIM30B)  CBOHCTB
KOHJIEHCUPOBAHHBIX CpEl.

3. Kpatkoe coaep:kanue A1 CHUIIUHBI

Kpucramnmyeckoe u aMoppHOE COCTOSHHE TBEpAbIX Tel. JluppakuuOHHbIE METOMAbI
UCCIICIOBAaHUS ~ aTOMHOW  CTPYKTYpbl — TBepAbIX  Teln. PacmmdpoBka  peHTreHOrpamM,
mudpakrorpamMMm. OnpeneneHue ¢pa3zoBoro cocrasa. [IpuMeHeHHe 3JIEKTPOHOB JJI MCCIIEJOBAHUS
CTPYKTYpPHI KpHcTawioB. HeWTpoHorpaduueckuit MeTo] aHanmu3a. TyHHeNbHas CKaHUPYIOIIAs
MHUKPOCKOIIHS.

4. Komnerenuuu, (popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCIUTLIMHBI

IIponiecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHE CIIEAYIOUIMX KOMIIETEHIIMI:

— CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX MPOOJEM W HOBEWIIHMX JOCTH)KCHUI
bu3uKu B HaydHO-UCCIea0BaTenbCKoi pabore (OITK-6);

5. llnmannpyemble pe3y/ibTaThbl 00y4eHHUSs

B pesynbrare u3y4eHus: AUCHUILIMHBI CTYIEHT TOJDKEH:

3HaTh!

— OCHOBHBIE (DM3MUYECKHE SBJICHUS U OCHOBHBIC 3aKOHBI (PM3UYECKUX METOJOB MCCIIETOBAHUS
MaTepHaJoB;

—TpaHULBl WX TPUMEHUMOCTH, MPUMEHEHHE 3aKOHOB B BAKHEHINIMX NPAKTUYECKUX
NPUIIOKCHUSX;

—OCHOBHbIE ()U3MYECKHE BEIMYMHBI M (U3NYECKHE KOHCTAHThl MAaTEpUalOBEACHUS MU
COIIpOMaTa, UX OIpeJIeIeHUE, CMBICI, CIIOCOOBI M €UHHIIBI UX U3MEPEHHUS;

— ¢pyHaaMeHTaTbHbIe (PU3NIECKHE OIBITHI B HCCIIEIOBAHUN MAaTEPUAIOB M X POJIb B Pa3BUTHH
HaYKU;

—Ha3HauYeHHE U MPUHIIUIIBI JeHCTBUS BaKHEHIINX (Ppru3nueckux npubopoB, MPUMEHIEMBIX IS
UCCIIEIOBaHUS MaTepHaIoB;

YMerTs:

—O0OBSCHUTh OCHOBHBIE SIBIEHUS M 3(P(EKThl ¢ MO3UIMHA (PyHIaMEHTAIbHBIX (U3NUYECKUX
B3aUMOICHCTBHH;

— yKa3aTh, KaKHe 3aKOHBI OMHICHIBAIOT JJAHHOE SBJICHHE I Y PEKT;

— MCTOJIKOBBIBATh CMbICT (PU3NYECKUX BEITMUUH U MOHATHIA;

—paboTath ¢ mpubopaMu 1 000pyI0BAHUEM COBPEMEHHON (U3NUecKoil 1abopaTopuu;

—HCIOJIb30BaTh ~ Pa3UYHble  METOMUKH  (pu3MyecKMX  H3MepeHHd U 00paboTKH
HKCIEPUMEHTANIBHBIX TaHHBIX

Braners:

—HCIIOJIb30BAaHMUsI OCHOBHBIX 3aKOHOB M TPHUHIMIIOB, MPUMEHSEMBIX B HCCIICAOBAaHUH
MaTepHajoB, B BKHEHIINX MPAKTUYECKUX MPUIIOKEHUIX;

—TPUMEHEHUS OCHOBHBIX METOJIOB (U3WKO-MATEMATHYECKOTO aHalIW3a ISl pEIIeHUs
KOHKPETHBIX 3a]1a4;

—MpPaBWIBHOM OSKCIUTyaTallud OCHOBHBIX TNPUOOPOB U  0OOpYJOBaHUS COBPEMEHHOM
¢buznueckoil maboparopuu;

—00pabOTKN ¥ HHTEPIPETUPOBAHUS PE3YIIBTATOB HKCIIEPUMEHTA.

6. O01as TPyA0eMKOCTb JUCHUNIMHBI



4 3auetHble eauHuUIlbl (144 akaeMUUeCKUX yaca).
7. @opMBbI KOHTPOJIS
[TpomesxyTouHas arrectanus — dk3aMeH (2 cemecTp).

YmncieHHbIE IKCIIEPUMEHThI B KOHAEHCUPOBAHHBIX Cpeax

1. Mecro auCUMIUIMHBI (MOXYJisI) B CTPYKTYpe OCHOBHOH mpodeccHoHAIbLHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl

Hucuummua b1.B.OJ1.2 «YucneHHble 3KCIEPUMEHTHl B KOHJECHCHUPOBAHHBIX Cpeaax»
BKIIIOUEHA B BapwaTuBHYIO dacTh Onoka bl. K ucxomueiM TpeOGoBaHUSM, HEOOXOIUMBIM IS
U3YYEHHUS TUCHUILUIMHBI «YHCIeHHbIE SKCIEPUMEHThl B KOHJCHCHPOBAHHBIX Cpellax», OTHOCSTCS
3HAaHUS, YMEHHMS M BHIbl ACATEIBHOCTH, C(HOPMHPOBAHHBIE B IMPOLECCE H3YUYEHHUS MOIYJIEH:
«Marematuka», «Mudopmarukay, «OOmas ¢usnka», a TakKe HaBbIKM, NPUOOPETEHHBIE B
mporecce Mowcka, coopa M aHanm3a yd4eOHOW WH(POPMAIUU C KCIOJIb30BAHUEM TPAJAUIIMOHHBIX
METOJIOB U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHI.

2. llenb ocBOEHUS AUCHUILINHBI

OOy4uTh MarucTpPaHTOB IMPOBEICHUIO (PU3UUECKUX HCCIEIOBAHUM MO 3aJaHHON TeMaTHKE,
BBIOOPY HEOOXOAMMBIX METOIOB UCCIIEOBAHMS C HCTIOIB30BAHUEM COBPEMEHHOW BBIUMCIINTEIILHON
TEXHUKH, aHAIM3Yy IMOIy4aeMol Qu3ndeckoil HHPOpPMAIMK C HCIOJB30BAHUEM COBPEMEHHOMN
BBIYUCIUTENHbHON TeXHUKH. CHOpMUPOBATH CUCTEMBI 3HAHUM, YMEHHUI U HaBBIKOB ISl YUCIICHHOTO
MOJICTTUPOBAHUS (PU3UUYECKUX TMPOIECCOB B KOHJIEHCHUPOBAHHBIX cpefax (MpaBWiia MOCTPOSHUS
MoJieJe, TpaHWYHbIE YCIOBUS, IOrPELUIHOCTH YHUCIEHHOIO OJKCIEPHUMEHTA, BH3yaau3alus
rpaduKoB, TPACKTOPUI U Jp.), HEOOXOAUMBIX ISl PEIICHUS MPAKTUUYECKUX 3a7au.

3. KpaTkoe coaep:kanue JUCHUIIIHHBI

MeTtoa MonekynsapHOi TuHaAMUKU. Mosekynsipable GyHKIUN pacnpenenenus. Pa3oBbie
paBHOBECHS.

4. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOEHUS! AU CHUILIMHBI

[Iponecc n3yueHust MUCIUTUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIUNA:

— CIOCOOHOCTh CaMOCTOSITEJIBHO CTAaBUTh KOHKPETHBIE 3aJaud HAy4YHBIX HCCJIEJIOBAaHUN B
obnactu (GU3MKM W pelaTh X C MOMOIIbIO COBPEMEHHOH ammaparypbl U HH()OPMAIIMOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHHEM HOBEHIIIETO OTCUYSCTBEHHOTO U 3apyOerxkHoro ombita (ITK-1);

S. Ilnanupyemble pe3yabTaTbl 00y4eHHs

B pe3ynbrate u3yueHus: AUCUUILIMHBI 00 y4JatOLIUIICs T0JIKEH:

3HaTh!

— COBpPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTHH, TPUMEHSIEMBbIE TMpU CcOOpe, XpaHEHUH,
o0paboTke, aHanu3e U nepeaade Gu3nuecKoil HHPopMaIII;

—3aKOHbl (U3MKH, HEOOXOAMMBbIE I KOMIBIOTEPHOTO MOJEIMPOBAHUIO (PU3NUECKUX
IIPOILIECCOB;

—3Tanbl NOCTPOSHUSI KOMIBIOTEPHBIX MOJIETIE (PU3NYECKUX MTPOLIECCOB;

— 0COOCHHOCTH TOCTPOEHHUSI UMUTAIIMOHHBIX MOJENEH M MOJeNneld CUCTEM C MEPUOANUECKUM
MIOBEJICHUEM;

— 0COOEHHOCTH MOCTPOEHUS MOJIEJIEN CO CITyJailHbIM IIOBEICHUEM.

YMeTs:

—1podeccuoHambHO 0GOPMIISTH U MPEACTABIATH PE3yNbTaThl (PU3NIECKUX UCCIICOBAHMUIA;

— OMKCHIBATh HA MATEMATHYECKOM SI3bIKE (PM3HUECKUE TTPOIIECCHI U SBJICHHUS,

— CTPOUTHh MaTEMAaTHUYECKUE MOJIENTN U3YYaEMBbIX CUCTEM;

—BbIOMpaTh METOJ IMOMCKA PELIeHHs] CUCTEM YpPaBHEHUS, COCTABJISAIONIMX MaTeMaTHYeCKYHO
MOJIeb U3y4aeMOoro SIBJICHUS;

— pa3pabaThiBaTh YHCICHHBIC AITOPUTMBI, PEATU3YIOIINE METOIbI PEIICHHUS,

— IIPOBOJIUTH YUCJICHHBIE SKCIIEPUMEHTBI WM YUCIEHHOE pa3pellieHrne MOIEIIH;

—IPOBOJIUTh AHAJIM3 TOJYYEHHBIX PE3yJbTAaTOB M OLEHKY MOJEIH, METOJOB M alropuTMma
peleHusl.

Bnaners:



— COBPEMEHHBIMU KOMITbIOTEPHBIMH TEXHOJIOTHUSIMH Ul peIIeHUus Hay4YHO-
UCCIICIOBATEIbCKUX W NPOU3BOJACTBEHHO- TEXHOJOIMYECKMX 3aJad  Ipo¢ecCHOHATbHOU
JESTEIIbHOCTH.

6. O01as TPyA0eMKOCTb AUCHUIIIMHBI

3 3aueTHble eauHULBI (108 akageMUUECKUX YacoB).

7. @opMbI KOHTPOJIS

[TpomexyTounas arrecranus — 3a4det (3 cemecTp).

du3ukKa ¥ XuMHsi HAHOMATEPHAJI0B
1. Mecro aucuumIuHbl (MOAYJS) B CTPYKTYpe OCHOBHOH 1podecCHOHATbHOM
o0pa3oBaTeIbHON NPOrPaMMBbI
Jucuunmuua b1.B.OJ[.3 «®u3uka u XuMus HaAaHOMAaTEPUATIOB)» BKJIKOYEHA B BapHUATHUBHYIO
yacth 010ka b1.
2. lleab ocBOEHHS AU CHMILJINHbI

3. KpaTkoe coaep:kaHue JUCHUIINHBI

Hanomarepuaiibl M HaHOTEXHOJOTMM: COBPEMEHHOCTb U mepcnekTuBbl. Ilonstue o
HaHoMmarepuanax. OCHOBBI KiaccHU(UMKallMM M TUIBI CTPYKTYp HaHomarepuanoB. CBoiicTBa
HAaHOMATEepHaJIOB U OCHOBHbBIE HAaNpaBlICHUS MX HCHOIb30BaHUs. (OCHOBHBIE TEXHOJOTUU
HOJy4YeHUss HaHomarepuanoB. DysuiepeHsl, ¢yuiepuTbl, HAHOTPYOKH. KBaHTOBbIE TOYKH,
HAHOIIPOBOJIOKH Y HaHOBOJIOKHA. OCHOBHBIE METO/IbI UCCIIEI0BAHUSI HAHOMaTepuanoB. duznueckue
CBOICTBa HAHOCHCTEM U HaHOMaTepHuanoB. HaHO3JIEKTpOHNKA U BBIYUCIUTENbHAS TEXHUKA.

4. Komnerenuum, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

IIponiecc n3yueHust IUCUMIUIMHBI HalIpaBjeH Ha (OPMUPOBAHUE CIIEIYIOUINX KOMIIETEHIIUMI:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIC 3a/aud HAay4YHBIX HCCICIOBAaHHUN B
oOnacti (U3MKM M pelaTh UX C IOMOIIBI0 COBPEMEHHOH ammaparypbl U HMHGOPMAalHUOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHHEM HOBEHIIIETO OTEUECTBEHHOTO U 3apyoeskHoro onbiTa (ITK-1);

S. IlnanupyemMble pe3yabTaThbl 00y4eHHs

B pe3ynbrare u3yueHus: AMCUUILIINHBI CTYAEHT JTOJIKEH:

3HaTB:

YMmerh:

Baagern:

6. O01mas TPyA0eMKOCTb JUCHUIIIMHBI

3 3auerHbie eauHuUIbl (108 akaeMHUUECKUX YacoB).
7. ®OpMBI KOHTPOJIA

[TpomexyTodHas aTTecTamus — 3a4et (2 ceMecTp).

IMHMCCHOHHAsI, BAKYYMHasl 3JIEKTPOHUKA M 3JIEKTPOHUKA TBEP0ro Tesia
1. Mecro aucHuIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH Npo(ecCHOHAIbHOM
o0pa3oBaTe/IbHOH IPOrpaMMbl
Jucuummuza b1.B.O/[.4 «OMuccuonHas, BakyyMHasl 2JIEKTPOHUKA U 3JIEKTPOHHUKA TBEPAOIO
Tena» BKIIOYCHA B BAPUATUBHYIO YacTh OJioka b1.
2. llenb ocBOCHUSI AUCHUILINHBI



[Tpuobperenue riIyOOKMX W COBPEMEHHBIX 3HAHUH 00 3JIEMEHTax O3JCKTPOHHOH TEOopHH
TBEPJOrOo Tela, 3aKOHOMEPHOCTAX JBM)KEHHUS 3apsDKEHHBIX 4YacTUI[ B BaKyyMme, BKJIIOYas
paccMOTpEeHHE pa3IMYHBIX BHJIOB AMHUCCHH, a TAKXKEe MPUMEHEHHE MYYKOB 3apsHKCHHBIX YacTHUIl B
pasIMYHBIX YCTPOMCTBAaX, MPHOOLICHHE K TINATEIbHOW M KpONOTJIMBOM paboTe C HayyHOU
JUTEPATYPOid, TEXHOJIOTHUYECKUMH CPECTBAMU O0YUCHHS, TUJAKTHUECKUM I€YaTHBIM MaTepPHaIOM,
(dopMHpOBaHHE MpPEACTaBIEHUS 00 HIIEKTPOHHBIX HPUOOpax, BbIPAOOTKE HABBIKOB aHalU3a
YCTPOICTBA TPHOOPOB.

3. Kpartkoe coaep:xaHue JUCHHUILIAHBI

BBenenne B Kypc «OMUCCHOHHAS, BAKyyMHAsl 3JIEKTPOHUKA M AJIEKTPOHHKA TBEPJIOTO TEJIAy.
TepmoanekrponHas smuccusd. DoTornekTpoHHass SMHUccHsA. BTopuuHas 371€KTpOHHAs SMHUCCHSL.
ABTO3JIEKTpOHHAs SMUCCHs. B3pbIBHAS 351eKTpOHHAst SMUccHs. BakyymHas nyra.

4. KomnereHuuu, (popMupyemMbie B pe3yJibTaTe 0CBOCHUS TN CIUTIINHbI

[Tponecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETCHIIUMA:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3aJlaud Hay4yHbIX HCCIEIOBaHUN B
oOmacti (U3MKM M pemarh UX C MOMOIIBI0 COBPEMEHHOH ammaparypbl U WH(POPMAalMOHHBIX
TEXHOJIOTHH C MCIO0JIb30BaHHEM HOBEHIIIEro OTEUYECTBEHHOTO 1 3apyoOesxkHoro ombita (ITK-1);

5. [lnanupyemble pe3y/bTaThl 00y4eHUsI

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT TOJDKEH:

3HaTh!

— u3UUecKre MPOIECChI, MPOUCXOASIINE Ha TIOBEPXHOCTH TBEPIBIX TEJ; BUIBI AIEKTPOHHBIX
SMHUCCUH, NPUMEHSAEMBIX B 3JIEKTPOHHUKE; BHUJbl (PU3MYECKHX BO3JEHCTBUI Ha BELIECTBO IS
TOSIBIICHHSI PA3JIMYHBIX BUJIOB OMUCCHH;

—METO/Ibl UCCIIeI0BaHUS U MH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJOTUU IOCIEIHUX
JeT, HEOOXOUMBIX JUIsl OCYILIECTBICHUS HayYHO-HCCIIEe10BATENbCKON 1E€ATEIbHOCTH.

YMers:

—KPUTUYECKHU aHAJIU3UPOBaTh HAy4YHbIE U MEPUOJUYECKHE HCTOYHHKH IO JIEKTPOHUKE U
HAHORJIEKTPOHUKE, [T0JydeHHbIe u3 VIHTepHeTa U U3 COBPEMEHHbBIX UCTOUHUKOB;

— KJITacCU(UIMPOBATH BUABI 3JICKTPOHHON SMHUCCHH, TIOKA3aTh POJIb AIIEKTPOHHON MUCCHH B
nporeccax, MNPOUCXOIMIINX B OSJCKTPOHHBIX NPUOOpax, HCIOIB3YEMBIX B JIa3epHOH U
WH)XEKIIMOHHOM TEXHUKE.

Bnagers:

—OCHOBHBIMM METOJIaMH H3MEPEHUI MapaMeTpoB M XapaKTEPUCTUK HICKTPOBAKYYMHBIX
npubopoB;

—MaTeMaTUYeCcKUM ammapaToM JJii pacyeTa [apaMeTrpoB Ipouecca U o0paboTKu
IKCTIEPUMEHTAIBHBIX JIaHHBIX;

— COBPEMEHHBIMU NPOTPaMMHBIMU CPEACTBAMU MOJEIUPOBAHUS YCTPOUCTB AJIEKTPOHUKHU U
HAHODJIEKTPOHUKH;

6. O01mas TPyA0eMKOCTb JUCHUIJIMHBI

4 3aqetHbie eauHuUIlbl (144 akaneMuvecKux vaca).

7. ®OpMBI KOHTPOJIA

[TpomesxyTouHas arTecTanus — dk3aMeH (3 ceMecTp).

duznyeckass XMMHA
1. Mecro aucHuIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH Npo(ecCHOHAIbHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI
Jucrunnuaa b1.B.O/1.5 «®usndeckas XumMus» BKIIOUECHA B BApUATUBHYIO YacTh Oj0ka b1.
2. lleab 0cBOCHUSI AUCHUIINHBI

3. Kpartkoe cogep:xanue TUCUMILIMHbI



XuMHUecKass TepMOJUMHAMHUKa. XHUMHYecKkas KUHeTHKa. Da3oBble paBHOBECHs. PacTBOpHI.
JucniepcHble CUCTEMBI. DIEKTPOXMMHUUYECKHE MTPOLIECCHI.

4. Komnerenuuu, popmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

IIponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (JOPMUPOBAHHE CIEIYIOUIMX KOMIIETECHIIMI:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIC 3aJaud HAay4YHBIX HCCICIOBAaHUN B
obnactd (U3MKM M pelaTh UX C IOMOIIBIO COBPEMEHHOM ammapaTypbl U HH(GOpPMAalMOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHHEM HOBEHIIIETO OTCUECTBEHHOTO U 3apyOerxkHoro omnbita (ITK-1);

5. IllimanupyemMble pe3yJibTaThbl 00y4eHHUs

B pe3ynbrare u3yueHus: AUCUUIIINHBI CTYAEHT JOJIKEH:

3HaTh:

YMmeTs:

Bnaners:

6. O01mas TPyA0eMKOCTb JUCHUIIMHBI

5 3agernbix enuamn (180 akagemMuyeckux 4acos).
7. ®OpMBI KOHTPOJISI

[Ipomexyrounas atrectauus — 3a4et (1 cemectp).

®Du3nKa CIJIOLIHBIX cpej

1. Mecro aucuMIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH NpPO(ecCHOHAILHOH
o0pa3oBaTe/IbHON NPOTrPaMMBbI

HucuumuinHa b1.B.O/1.6 «®u3uka CIuIOmHBIX Cpeay» BKIIOYEHA B BApUATUBHYIO 4acTh OJIOKa
bl.

2. lleap ocBOEHHS AU CIHILJINHBI

Lenbro ocBoeHUS y4eOHOU TUCIUTUIMHBI «DU3HKA CIUIOIIHBIX CPeay SBISETCS puoOpeTeHne
3HaHUHN U YMEHUH MO0 TEOPETHUECKUM OCHOBAM (PM3UKHU CIUIOIIHBIX CPEJ, METO/IaM TEOPETHUECKUX
UCCIIEIOBAaHUM M MaTeMaTH4YecKOro MOJENUPOBaHMs, MOHMMAaHUE U YMEHHE KPUTHYECKU
aHamu3upoBaTh oOmedu3nyeckyro HH(OPMAIMIO, MOJIb30BATHCA TEOPETHMUECKMMH OCHOBAMH,
OCHOBHBIMH TOHSATHSMH, 3aKOHAMH W MOJEISIMH (U3UKU CIUIONIHBIX CpEJN, BIAJAETh METOJaMHU
0o0pabOTKM M aHajlu3a OKCIEPUMEHTAJBbHOM M TEeOopeTHUecKo ¢u3ndeckoil uHpopmanuy,
(dbopMUpOBaHHE OOMEKYIBTYPHBIX, 00MIETPOPECCUOHATBHBIX U PO()ECCHOHATBLHBIX KOMIICTCHITHIA,
HEOOXOJUMBIX ISl  OCYHIECTBJIEHHS HAyYHO-UCCIENIOBATEIbCKONW, HayYHO-MHHOBAIIMOHHOM,
OpPraHU3aALMOHHO-YIIPABICHYECKOM, MEIArOrn4eCcKorl U MPOCBETUTEIBCKOM NESITETbHOCTH.

3. Kparkoe cogep:kanue TUCHUIINHBI

OcHOBHbIE TOHSTHS CIUIOIIHOW cpenpl. BekTopHas anreOpa u TeH3o0pbl. BapuanmonHsle
OPUHIUIBI U UX OPWIOKEHUs B (U3MKe CIUIOMHBIX cpen. OnTuyeckue CBOMCTBA IUIOTHOTO
BeIeCTBA. MarHUTHBIE U ITApaMarHUTHBIE CBOMCTBA TBEPABIX TEJI. Y IPYIHE CBOMCTBA TBEPABIX TEIL.

4. Komnerenuun, gpopmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIAEAYIOIIUX KOMITETEHIIHI:

—CIIOCOOHOCTh K  aKTMBHOM  COLMAIbHOM  MOOWJIBHOCTH, OpraHU3allUd  HAy4YHO-
UCCIIeI0BATEIbCKUX U MHHOBAITHOHHBIX padot (OITK-3);

5. Ilnanupyembie pe3yJbTaThbl 00y4eHU s

B pe3ynbprare n3yueHus AUCUUIIINHBI CTYIAEHT JOJIKEH:

3HaTh:

— TEOPETUUECKUE OCHOBBI, OCHOBHBIE ITOHATHS, 3aKOHBI U MOJEIN MEXAHUKH CIUIOIIHBIX CPEN,
METOJIOB TEOPETHUECKUX MCCIECJOBAHMM M MaTeMaTH4YEeCKOIO0 MOJEIUPOBAHMUS B MEXAHUKE
CIUIOLIHBIX Cpe.

YMers:



—TOHMMAaTh, W3JIaraTh © KPUTHYECKH aHAJIM3UPOBaTh 0a30Byl0  00meGU3nIecKyro
uHpopmaruio;

— [I0JIb30BAThCSA TEOPETUUECKUMHU OCHOBAMH, OCHOBHBIMU MOHSTHUSIMU, 3aKOHAMHU U MOJICIISIMU
MEXaHUKH CIUIOIIHBIX CPE/.

Bnaners:

—MeroaMu 00pabOTKM M aHajgu3a AKCIEPUMEHTAIBHOM M TEOPETHYECKOH (U3UUECKOi
uHpOpMaLnH.

6. O0mas TPy10€eMKOCTDb AU CIUNJINHbBI

4 3auetHble enuHUIIBI (144 akajmeMUYECKUX Jaca).

7. @opMbI KOHTPOJIS

[TpomexyTodHas aTTectanus — 3a4eT (2 ceMecTp).

JIMCUMIIMHBI 10 BLIOOPY

Pu3nKa HeYNOPAA0YEHHOI0 COCTOSHUSA BellecTBa

1. Mecro auCUMIUIMHBI (MOXYJisI) B CTPYKTYpe OCHOBHOH mpodeccHoHAIbLHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI

Jucuunnuna b1.B.JIB.1.1 «®u3uka HEynopsA0OU€HHOIO0 COCTOSIHUS BEIIECTBA» BKIIIOYEHA B
6si0k b1 xak qucruminHa no BeIOODY.

2. Iles1b OCBOEHMS AU CHUNIMHBI

N3ydyenne 0OBEMHBIX CBOMCTB KpPUCTANIMYECKMX TBEPAbIX TeJI U KUJIKOCTEH ¢
HCIIOJIb30BAHUEM METOJIOB TEOPUU TPYII, KBAHTOBOM MEXaHUKHU, HEPAaBHOBECHOW KBaHTOBOU
CTaTUCTUYECKOM (U3MKH, OCHOBHBIX JKCIEPUMEHTAIbHBIX 3aKOHOMEPHOCTEH B IOBEACHUU
KPUCTAIIJIOB, CBA3U (PU3MKHU KOHICHCHPOBAHHOTO COCTOSHUSL C COBPEMEHHBIMU TEXHOJIOTHSIMH, a
TaKke (OPMHUPOBAHUE Yy CTYACHTOB 3HAHUM M yMEHHH, MO3BOJIIONINX MOJCIHPOBATH SBICHUS B
KPUCTAJUIMYECKUX TBEPABIX TelaX M MPOBOAUTH UHUCJIEHHBIE pPACUEThl COOTBETCTBYIOLIUX
($u3NYECKUX BEIUYMH.

3. KpaTtkoe coaep:xaHue JUCHHILIAHbI

CummeTpusi M CTal[MOHAPHBIE COCTOSHUS KpPUCTALIOB. DOHOHBI B KOBAJICHTHBIX U
MOJIEKYJIAPHBIX KpucTaax. [lna3mMeHHble M COMHOBBIE BOJIHBL. HeynopsigoueHHbIE CUCTEMBI.
OnTuyeckre CBOMCTBA MOJYNPOBOAHMKOB. CBepxmpoBoauMocTb. HopMmanbHble M KBaHTOBBIE
JKUJKOCTH.

4. Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI

[Ipouiecc n3yueHus: AUCHUILTUHBI HAIIPaBlieH Ha POPMHUPOBAHUE CIEAYIONIUX KOMITETEHITHI:

— CIIOCOOHOCTh CaMOCTOSITEJIBHO CTAaBUTh KOHKPETHBIE 3aJaud Hay4YHBIX HCCJIEOBaHUN B
obnactTu (U3MKM W pelaTh MX C HOMOIIbIO COBPEMEHHOH ammaparypbl U HMH()OPMaMOHHBIX
TEXHOJIOTHH C MCIOJIb30BaHHEM HOBEHIIIEr0 OTEUYECTBEHHOTO 1 3apyoOexHoro ombita (ITK-1);

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbpTrare nuzydeHus: AMCHUIUIMHBI CTYICHT JTOJKEH:

3HaTh!

— OCHOBHBI€ MOHATHUSI, METObI, UCIIOJIb3YEMbIE [TPU OMMCAHUU KOHAEHCUPOBAHHBIX CPEI;

— OCHOBHBIE IKCIIEPUMEHTAIbHBIE 0COOCHHOCTH MOBECHUS KOHIEHCHPOBAHHBIX CPE/I;

—OCHOBHBIE ~ METOABl  HAONIONEHUS  OKCIEPUMEHTAIBLHOTO  HMCCIEAOBAHUS  CBOWCTB
KOHJICHCUPOBAHHBIX CPE;

Ymersn:

—IPOJAEMOHCTPUPOBATh CBSI3b OCHOBHBIX OJKCIIEPHUMEHTAIbHBIX (HAKTOB ¢ Teopueu
KOHJICHCHPOBAHHBIX CpEJl OCHOBE H3BECTHBIX METOJIOB KBAaHTOBOW MEXaHUKH W HEPABHOBECHOU
KBaHTOBOM CTaTUCTHUECKON (U3UKH;

—MOJIETUPOBaTh SBICHUS B (PU3UKE KOHICHCHPOBAHHBIX CpPEI W MPOBOIUTH PACUETHI
COOTBETCTBYIOIINX (PU3NYECKUX BETUIMH B OOIIETPUHATHIX CUCTEMAX €IMHMII.

Baapers:

— OCHOBHBIMH TIOHATHUSIMHU TEOPUH TPYIII;
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— OCHOBHBIMH METO/IaMHU U TIPEJICTABICHUSIMHA KBAHTOBON MEXaHUKH, KBAHTOBOUW paBHOBECHOU
Y HEPaBHOBECHOM CTATUCTUYECKOMN (PU3HKH.

6. O01as TPYA0eMKOCTb JUCHUNIMHBI

4 3auetHble eauHUIBI (144 akageMUYeCKHX Jaca).

7. ®OpMBI KOHTPOJISA

[IpomexyTouHas aTTectanus — 3k3aMeH (1 cemectp).

du3nyecKass KAPTUHA MUPa

1. Mecro aucHuIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH mpogeccHOHAILHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Jucuummuaa b1.B.JIB.1.2 «®usnyeckas kapTuHa Mupa» BkiIouyeHa B Onok bl kak
JUCLHUIUIMHA 110 BbIOOPY. K MCX0AHBIM TpeOOBaHUAM, HEOOXOAUMBIM JUISl U3YYEHUS TUCLMILIMHBI,
OTHOCATCSl 3HAHHUS OCHOB (PM3WKU - HAayKH, B COJEpKAHHE KOTOPOl BXOIAT (DaKThl, MOHITHSA,
BEJIMYMHBI, 3aKOHbI, TEOPUHM, MeTOAbl (U3UKM M clenupuyeckue INpaBuiIa, U IPUEMBI
MBICIIUTEIBHON ESTETbHOCTH, TPAKTUYECKOE NMPUMEHEHUE (PU3NKHU. 3HAHUS MAaTEMaTHKH, XHUMHUHU,
BBIYUCIIUTEIbHON TEXHUKH U UHPOPMALIMOHHBIX TEXHOJIOTUH.

2. lleab ocBOeHUs AUCHUILINHBI

CchopmupoBaTh y CTYACHTOB IMpEACTaBICHUS O (PU3MUECKOW KapTHHE MHUpA, BaKHEHIIeH
COCTABJISIONIEH HAYYHOTO MHPOBO33PEHHSI COBPEMEHHOTO 00pa30BAaHHOTO YETIOBEKA

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Mexannueckass kaptuHa Mupa. TerutoBas kaptuHa Mupa. KBaHTOBas KapTuHa Mupa
(coBpemeHHas (pu3uKa)

4. KomnereHnuuu, (popMupyemMble B pe3y/IbTaTe 0CBOCHHS AU CHHUILINHBI

[Iponecc n3yueHust TUCHUTUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIUNA:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3aJlaud Hay4yHbIX HCCIEIOBaHUN B
obOmacti (U3MKM M pemarh WX C TOMOIIBI0 COBPEMEHHOH ammaparypbl ¥ WH(POPMAIMOHHBIX
TEXHOJIOTHH C HCIOJIb30BaHHEM HOBEHIIIEr0 OTEUYECTBEHHOTO 1 3apyoexHoro ombita (I1K-1);

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT TOJDKEH:

3HaTb:

— OCHOBHbIE (PU3UYECKHE SBJICHUS U 3aKOHBI;

—OCHOBHbIE (DU3MUYECKHE BETUYMHBI U KOHCTAHTHI, MX OIPEJEeIEHUE, CMBICI, CIIOCOOBI U
€AVHMILIBI X U3MEPEHMUS,;

— I'paHULbl IPUMEHUMOCTH (PU3UUECKUX TEOPUI;

—OCHOBHBIE (DM3HUECKHE TEOpPHH, KaK (QyHIaMEHTaJbHbIE, TaK U YacTHbIE, MO3BOJIAIOIINE
ONMCHIBATh SIBJIEHUS B MPHUPOJE M NPEIEIOB NPUMEHUMOCTH 3THUX TEOpUH [UIsl pelIeHUs
COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3aay;

— (¢yH1aMeHTaJIbHbIE PU3NYECKUE ONBITHI U UX POJIb B Pa3BUTUHU HAYKH.

YMers:

— OIUCBIBATh U OOBACHATH (PU3UUECKUE SIBICHUS;

— IPOBOAUTH J1a00PaTOPHBIE FIKCIIEPUMEHTHI 110 3aJaHHOMY HaIlpaBJICHUIO;

—IPUMEHATh (U3NYECKUE 3aKOHBI U SBJICHMS, KaK (PyHIaMEHTAJIbHBIX, TaK M YaCTHBIX IpU
perieHny GU3NYecKuX 3a7au ¢ NpoPecCHOHATbHBIM COJIEPKaHUEM;

—HCIIOJIB30BaTh 3HAHUS OCHOBHBIX (DM3WYECKUX TEOPHM JJIs peleHHs BO3HHMKAIOIIUX
(byHIaMEHTANBHBIX U MPAKTHYECKUX 337124, CaMOCTOSITEIbHOIO MpuoOpeTeHusl 3HaHUH B 00JIaCTH
bu3KKY, 1715 MOHUMaHMS IPUHLIKIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BBIXOSALINX 32
IpeJiebl KOMIETEHTHOCTH KOHKPETHOT'O HallpaBJICHHUS;

—IPUMEHATh AHAJUTHYECKUE M UHCJICHHbIE METOJbl peHIeHHs (U3NYECKUX 3adad ¢
UCIIOJIb30BAaHUEM  SI3BIKOB W CHUCTEM IPOTrpaMMHpPOBAHUS, HHCTPYMEHTAJIbHBIX CPEICTB
KOMIIBIOTEPHOI'O0 MOJIETTMPOBAHUS.

Braners:
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—TpUeMaMyd M METOJIaMH PeIIeHHs] KOHKPETHBIX 3a/lad W3 Pa3iINuHbIX oOyactedl (Qu3ukw,
UCIOJNB3YS (yHIaMEHTAIbHbIC 3HAHUS TUCHUIUIUHBI PU3UKa;

—3HaHUSAMHU (PU3HYECKON HAYKH, KAK OCHOBBI COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA;

—OCHOBHBIMH ~ TEOPETUYECKUMH W  OKCIEPUMCHTAIbHBIMH  METOAaMH  (PU3UYECKHX
HCCIICIOBAHUIA;

—CHCTEMOH MPOTrpaMMHUPOBAHUS KOMIBIOTEPHOTO  MOJECIMPOBAHMS, MATEMaTUYECKOIO
MOJICTIMPOBAHUSL C LEJNbI0 pelieHuss (PU3NYECKo NpoOJieMbl MOBBIIIEHHONW CIOKHOCTH U
TPEOYIOIMNX OPUTMHATBHBIX MOAXO0B.

6. O0mas TPy10€eMKOCTDH M CIAIIJINHbI

4 3auetHble eauHULBI (144 akajeMUYECKUX Yaca).

7. @opMbI KOHTPOJIS

[Ipomexxyrounas arrecranus — 3x3ameH (1 cemectp).

KoMnbloTepHble TEXHOJIOTMH B HAyKe U 00pa30BaHNH

1. Mecro auCUMIUIMHBI (MOXYJisl) B CTPYKTYpe OCHOBHOH mpodeccHOHATIbLHOM
o0pa3oBaTe/ibHOI NPOrpaMMblI

Jucuumnuna b1.B.JIB.2.1 «KomnbioTepHble TEXHOJIOTUH B HayKe U 00pa30BaHUM» BKIIOYECHA
B 010k b1 kak nucuuiivHa mo BeIOODY.

2. Iles1b OCBOEHMS AU CHUNIMHBI

[ToaroroBka MaruCTpaHTOB K MCIIOJIH30BAHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI B
HAYYHBIX MCCIIEAOBAHUAX U B METOAMYECKOM OOECIICUEHUH MPET0AaBaTeIbCKOM 1eATeIbHOCTH.

3. Kparkoe comepxanue Q1MCUMILTHHBI

CpencTtBa KOMIBIOTEPHBIX TEXHOJOTUN B 0Opa3oBaHuu. CeTeBble TEXHOJOTHMH B HayKe H
obpazoBanuu. O6pabOTKa IKCIIEPUMEHTAIBHBIX JAHHBIX CPEJICTBAMU KOMITBIOTEPHBIX TEXHOJIOTHH.

4. Komnerenuuu, popmupyemMsblie B pe3y/ibTaTe 0CBOCHUS JUCHHUIIIMHBI

[Ipomecc n3ydeHus AUCIUILTAHBI HAIIPABIICH HAa POPMHUPOBAHUE CISAYIOMUX KOMITCTECHITHI:

— CIIOCOOHOCTH MCIOJIB30BaTh CBOOOJHOE BIIaJieHHE MPOECCHOHATBHO-IPOGUITUPOBAHHBIMU
3HAaHUAMU B OO0JIACTH KOMIIBIOTEPHBIX TEXHOJOTHUW MJsi pemieHus 3amad npodecCHOHaIbHOU
JESTEIIbHOCTH, B TOM YHCJIC HAXOMSIIUXCS 32 MpeesiaMi HalpaBIeHHOCTH (TPOdHIIs) TOATOTOBKA
(OIIK-5);

— CITOCOOHOCTh CaMOCTOSITENTHO CTaBUTh KOHKPETHBIE 3aJla4d HAYYHBIX HCCIIEIOBAHUNA B
obrmacti GU3MKKM M peliarh WX C TMOMOIIBI0 COBPEMEHHOW ammaparypbl U HHGOPMAIIMOHHBIX
TEXHOJIOTUH ¢ HUCIIOIb30BAHMEM HOBEHIIIETO OTEUECTBEHHOTO U 3apyOexHoro ombita (ITK-1)

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbpTrare nuzydeHus: AUCHUIUIMHBI CTYICHT JTOJKEH:

3HaTh:

—COBpEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTUH, TMpPHUMEHseMble TMpu cOope, XpaHEHHH,
o0OpaboTke, aHanu3e U nepegade Gu3nIecKoil HHPpoOpMaIHH;

— MIPUHIUIIBI pa0OTHI B IPUKJIAHBIX MAKETaX W CHEIUATU3UPOBAHHBIX ITPOTpaMMax.

YMeTs:

— MIPUMEHSATH MPOTPAMMHBIE TIPOYKTHI JJIs1 00paObOTKHU JaHHBIX U HHGOPMAIIHH;

— MIPUMEHSATD MPUKJIIATHBIC MAKETHI JJIs1 aHATUTHYECKUX M YMCIICHHBIX PacueToB;

—podeCCHOHAIBHO 0OPMIIATH U MPEACTABIATH PE3YIbTAaThl (PU3UUYECKUX UCCIICTOBAHUMH.

Braners:

— COBPEMEHHBIMHU KOMITbIOTEPHBIMU TEXHOJIOTHSIMU JUTSt pereHus Hay4HO-
UCCIICIOBATEILCKUX M MPOM3BOACTBEHHO- TEXHOJIOTHYECKUX 3aJad  MpoQecCHOHATHHON
JIeSATeTLHOCTH,

—HaBbIKAMHU TpuUMeHeHus: MHTepHeT ans moilydeHus W TyOnuKanuu WHQPOPMAIUH 10
HCCJIEI0BATENbCKOM TEMATHKE.

6. O0mas Tpy10eMKOCTh AU CHUNIMHBI

5 3averHbIX eaunMIl (180 akajeMHUeCKUX 4acoB).

7. ®opMBI KOHTPOJIS

12



ITpomesxyTounas arrecranus — 3a4et (1 cemecTp) u SK3aMeH (2 cemectp).

JlonoJIHUTeIbHBIE IJ1aBbI 001Iel (PU3UKHU
1. Mecro aucuumiIuHbl (MOAYJS) B CTPYKTYpe OCHOBHOH mpodecCHOHAIbHOM
o0pa3oBaTeIbHOM NPOTrPaMMBbI
Huctunmuaa b1.B.JIB.2.2 «/lonomnurtensHble T71aBbl 00meld Gpu3nku» BKIOYeHA B 0JI0K bl
KaK JIUCIUIUIMHA TI0 BBIOODY.
2. lleap ocBOEHMS AU CHMIIJINHBI

3. KpaTkoe cogep:kaHue JUCHUMINHBI

4. Komnerenuuu, gpopmupyembie B pe3yJibTaTe 0CBOCHHUS AU CHHUILIMHBI

[Tponecc n3yueHust TUCHUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIEIYIONINX KOMITETEHIIUNA:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3aJaud Hay4yHbIX HCCIEIOBAaHUM B
oOnacti (U3MKM M pelaTh UX C IOMOIIBI0 COBPEMEHHOH amnmaparypbl U HHGOPMAalUOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHHEM HOBEUIIETO OTCYECTBEHHOTO U 3apyoexHoro omnbita ([1K-1);

S. Ilnanupyemble pe3y/abTaTbl 00y4eHHA

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYJAEHT JTOJIKEH:

3HaTh:

YMmers:

Bnaners:

6. O01mas TPyA0eMKOCTb JUCHUIIJIMHBI

5 3auetHbIX eauHUI] (180 akageMHUYEeCKUX 4acoB).

7. ®OpMBI KOHTPOJISI

ITpomeskyrounas arrecranus — 3a4et (1 cemecTp) u SK3aMeH (2 cemectp).

MopenupoBanue GpU3NKO-XUMHYECKHX NPOLIECCOB
1. Mecro aucHuIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH Npo(ecCHOHAIbHOH
o0pa3oBaTe/IbHOH IPOrpaMMbl
Hucuumumza b1.B.JIB.3.1 «MoaenupoBanue pU3NKO-XUMHUECKUX MPOIECCOBY BKIIIOYEHA B
6siok b1 kak qucnurInHa 0 BEIOODY.
2. llenb ocBOCHUSI AUCHUILINHBI



OOydeHne CTYyIEHTOB (DM3MUECKON CHENHATLHOCTH HAy4YHOMY METOAY MOJICITHPOBAHUS
(U3HYECKUX TPOIECCOB M TMOJATOTOBKA MArucTpaHTa K OpraHu3alldd CaMOCTOSITEIIBHOTO
uccienoBanus GU3nIecKux sBieHUH ¢ momorrsio T1K.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

OO0mue npeacTaBIeHUs 0 METOIaX U MpUeMax MOJCITUPOBaHus. BBeneHNe B MaTeMaTHIeCKUit
naketr MATLAB. Uneanbabie ra3pl. Meton MomekyinsapHod auHamukd. Meton Monte-Kapho.
Pacyer OCHOBHBIX TepMOAMHAMUYECKMX MOKa3zareneil. da3zoBble paBHOBECUA. PacTBOpBI.
AncopOumsi. KBaHTOBBIE CUCTEMBI.

4. KomnereHuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCIHIIMHBI

[Ipornecc n3ydeHus TUCIMILUIMHBI HAITPaBJIeH Ha (OPMUPOBAHUE CICAYIOMNUX KOMITETECHIIUMN

— CIIOCOOHOCTH MCIOJIL30BaTh CBOOOHOE BIIAJICHHE MPOPECCHOHATBHO-TTPOOUITUPOBAHHBIMH
3HAHUSAMH B OOJACTH KOMIBIOTEPHBIX TEXHOJOTMHM JUIs pelieHus 3amad MnpodecCHOHATbHOM
JESTEIIbHOCTH, B TOM YHCJIe HAXOMISIIUXCS 3a MpeaesiaMi HalpaBlIeHHOCTH (TPOdHIis) MOATOTOBKU
(OIIK-5);

— CIOCOOHOCTh CaMOCTOSITEIPHO CTaBHTh KOHKPETHBIC 3a/ladd HAyYHBIX HCCIICIOBAaHUI B
obnmact (U3MKM W pemiaTh WX C TOMOIIBIO COBPEMEHHOH ammaparypbl U HH()OPMAIIMOHHBIX
TEXHOJIOTUH ¢ UCIIOJIb30BAHMEM HOBEHIIIETO OTCUSCTBEHHOTO U 3apyOerxHoro ombita (ITK-1);

5. [lnanupyemble pe3y/bTaThl 00yUeHH s

B pe3ynbprare nuzydeHus: AUCHUIUIMHBI CTYICHT JTOJIKEH:

3HaTh:

—COCTaB M cojepkaHue (U3NYSCKUX 3aKOHOB (B Mpejenax KIACCHUYECKOW MEXaHUKH),
KOTOphIE MOTYT OBITh HCIOJB30BaHbl Ha 3aHATUSX 10 KOMIIBIOTEPHOMY MOJEIMPOBAHHIO
(U3UYECKUX MPOIECCOB,;

— 3Tanbl IOCTPOCHHS KOMITBIOTEPHBIX MOJIEICH (U3HUECKHUX ITPOIIECCOB;

— 0COOCHHOCTH TTOCTPOCHUS MMHUTAIMOHHBIX MOJCIICH M MOJICICH CUCTEM C MEPUOTUICCKUM
MMOBEICHHUEM,

— 0COOCHHOCTH IMOCTPOSHUS MOJICNICH CO CITyJaifHBIM TIOBEICHUEM.

VMmeTs:

— OTNIUCBIBATh HA MATEMATHYCCKOM SI3bIKE (PU3MUECKHE MPOIECCHI U SBJICHHS,

— CTPOUTHh MAaTEMAaTUYECKUE MOJIETTU U3YYaeMBbIX CUCTEM;

—BBIOMPATh METO]] TTOMCKA PEIICHUS CUCTEM ypaBHEHUS, COCTABJISIIONIUX MAaTEeMaTHYECKYIO
MOJIEJIb U3y4aeMOTO SIBIICHUS,

— pa3pabaThiBaTh YHCIECHHBIC AITOPUTMBI, PEATU3YIOIINE METOIbI PEIICHHUS,

— IIPOBOJIUTH YUCJICHHBIE SKCIIEPUMEHTBI WM YUCIEHHOE Pa3pelieHne MOJENH;

—IPOBOJIUTh AHAJIM3 TMOJYYEHHBIX PE3yJbTAaTOB M OLEHKY MOJEIH, METOJOB M ajlropuTMa
penieHusl.

Brnanets:

—METOJaMH MOCTPOEHUS MoJieNel (PU3HUECKUX CHCTEM.

6. O01mas TPyA0eMKOCTb JUCHUIIIMHBI

5 3auetHbx enuHull (180 akameMUvecKuX 4acoB).

7. ®OpMBI KOHTPOJIA

[TpomesxyTounas arrecranus — 5k3amed (1 cemectp).

®dOu3nka TOHKHUX MJIEHOK

1. Mecro aucHuIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH Npo(ecCHOHAIbHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl

Jucuumnuaa b1.B.J1B.3.2 «®u3uka TOHKUX IUIEHOK» BKIIIOYEHA B OJIOK b1 kak muciuIinHa
o BEIOODY.

2. lleab ocBOEHMS AU CIMILJINHDBI

DopMUPOBAHHUE Y CTYJCHTOB KOMIUJIEKCA TEOPETUUECKUX 3HAHMN U MPAKTUYECKHX HABBIKOB
no (Qu3uMKe TOHKUX IUICHOK TBEPABIX BEIIECTB, KOTOPbIE HAXOIAT MIMPOKOE MPAKTHUECKOE
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MPUMEHEHHE, B YaCTHOCTH, B MUKPOIJICKTPOHHUKE, a TAKXKe sBISETCS 0a30il mpu pelieHuu 3aad,
BO3HUKAIOIIKX B MOCIeRyolel mpodeccCnoHaNbHOM e TeNbHOCTH (PU3UKA.

3. Kparkoe coaep:kaHue TUCHUIINHBI

ToHKkMe MIIEHKU U MeTOAbl UX nosrydeHus. Busasl paspsaos. Pacnbuienue. Teopust 3urmyna.
TexHuka BBICOKOTO Bakyyma. CBoiicTBa moanoXku. OCcoOEHHOCTH TOHKHMX IJICHOK M UX POCT.
[IpyMeHeHne TOHKUX TJICHOK.

4. KomnereHuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCIUIIMHBI

[Ipouecc n3yueHus: AUCUUILTMHBI HAIIPaBIIeH HAa (OPMHUPOBAHUE CIEAYIOLIUX KOMITETECHITHI:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIC 3aJaud Hay4yHBIX HCCIEIOBaHHHA B
obnactu (GU3MKM W pelaTh X C HOMOIIbIO COBPEMEHHOH ammaparypbl U HH()OPMAIMOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHHEM HOBEHIIIETO OTCUSCTBEHHOTO U 3apyOerxkHoro omnbita (ITK-1);

5. Ilnanupyemble pe3yJbTaThbl 00y4eHU s

B pe3ynbrare u3yueHus: AMCUUIIINHBI CTYAEHT JTOJIKEH:

3HaTh:

— OCHOBHBIC ()M3HUYECKUE SIBIICHUSI © OCHOBHBIC 3aKOHBI (PU3WKH TOHKHX IJICHOK; TPAHUIIBI X
MPUMEHUMOCTH, TPUMEHEHHUE 3aKOHOB B BKHEUIITUX MPAKTUICCKUX MPHIIOKEHUSX;

— OCHOBHBIE (PU3MYECKHE BENUYUHBI U (PU3NYECKUE KOHCTAHTHl (PU3UKU TOHKUX IJICHOK, HX
oTpezieNieHue, CMBICII, CIIOCOOBI M €IMHUIBI UX U3MEPEHUS;

— (¢yHIaMeHTaIbHBIE (DU3MYECKHE OMBITH B (DM3MKE TOHKUX IUICHOK M MX POJIb B Pa3BUTUHU
HaAyKH;

—Ha3HAYCHHE U MPHUHIIMIIBI IEHCTBUS BaXKHEHIINX (PU3NYECKUX MPUOOPOB, UCIIOJIb3YyEMBIX B
(busrKe TOHKUX MJIEHOK.

YMers:

— O0BSICHUTH OCHOBHBIE HAOIIOJaeMble MPUPOAHBIE U TEXHOTEHHBbIC SBICHUS U dPQPEKTH C
NO3UIUI PyHIAMEHTaIbHBIX (U3NYECKUX B3aUMOJICHCTBUM;

— yKa3aTh, KaKMe 3aKOHbI OMMCHIBAIOT JJAHHOE SBJICHHE WIIN YPPEKT;

— MCTOJIKOBBIBATH CMBICI (DU3MUSCKUX BEIIMYUH W TTOHSITHIA,

— 3allMChIBaTh YpaBHEHUS I pu3ndeckux BenuuuH B cucreme CU;

—pabotath ¢ mpubopamMu U 060PYJOBaHHEM COBPEMEHHON (u3ndeckoii Jadboparopuu;

—UCTONB30BaTh  pa3NUYHbIE  METONUKH  (pu3uueckux  u3MepeHud ©u  00paboTKu
HKCIIEPUMEHTAIbHBIX TaHHBIX;

— UCIOJIB30BaTh METOJIbI a/IEKBaTHOTO (PM3NYECKOTr0 U MAaTEMaTHUYECKOr0 MOJAEIUPOBaHUs, a
TaKkkK€ TPUMEHATH METOJbl (U3UKO-MATEMAaTUYECKOTO aHaJM3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX MPOOIIEeM.

Bnaners:

—HaBBIKAMHU HCTOJIH30BAHUS OCHOBHBIX OOIIE(PU3NYECKUX 3aKOHOB U TMPHUHIIUIIOB B
BXHEHIIINX MPAKTUYECKUX MPUIOKECHUSIX;

—HaBbIKAaMHM TPUMEHEHHUS OCHOBHBIX METO/IOB (PU3MKO-MAaTEMaTHUECKOro aHajiu3a JJis
pelleHus] eCTECTBEHHOHAYYHBIX 3a7a4;

— HaBbIKaMH IPAaBUIIbHOM 3KCIUTyaTallud OCHOBHBIX PUOOPOB U 000PYJOBaHMS COBPEMEHHON
¢buznueckoil maboparopuy;

— HaBBIKaMH 00pa0OTKH U WHTEPIPETUPOBAHUS PE3yJIHTATOB IKCIIEPUMEHTA;

—HaBBIKAMH HUCIONB30BaHUS METOJOB (PU3MYECKOTO MOJCIUPOBAHUS B WH)XXEHEPHOU
MPAKTHKE.

6. O0mas TPy10eMKOCTh AU CHUNIMHBI

5 3auetHbIx enuHull (180 akageMuvecKux 4acos).

7. ®opMBI KOHTPOJIS

[TpomexyTounas arrectanus — dk3ameH (1 cemectp).

Pu3uKa HEKPUCTALTHYECKHUX TBEPAbIX TeJl
1. Mecro aucuMIUIMHBI (MOAYJs) B CTPYKTYpe OCHOBHOH NpodecCHOHATBHOM
o0pa3oBaTeIbHON NPOrPaMMBbI
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Huctumumza b1.B.JIB.4.1 «®u3nka HEKpUCTAIUIMYECKUX TBEPABIX TeI» BKIOYeHa B 0110k b1
KaK JIMCUUIUIMHA MO BHIOODY.

2. Lesib 0cBOEHUS THCUUILIMHBI

Lenpto 00y4yeHHs] MarucTpaHTOB IO KypcCy SBIJIS€TCS 3HAHWE MMM OCHOBHBIX CBOWCTB
HEKPUCTATMYECKUX TBEPABIX TN, UX CTPYKTYPHI U CTPOCHHS, OCOOCHHOCTEH CBOMCTB M CTPOCHUS
BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHUHN, HAYYHBIX OCHOB TEXHOJOTHMH TOJIYYEHHS] YUCTBIX
MOJYIIPOBOTHUKOBBIX MAaTEPHAIIOB, CTEKOJI, TOJTUMEPOB.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Knaccuukanuss HEKpUCTATMYECKUX TBEpAbIX Ten. OnpeneneHuss ¥ OOLIME TOHSATHS
HeoOxonumbie cBeaeHust U3 (UMK KPUCTAIUIOB. TodeuHble JeeKThl B pealibHbIX KpUCTALIax.
Hpipkn — Bakancuu. Camomuddysus u auddysus. IloTeHnmnan MexaToMHOTO B3aUMOJICHCTBHAL.
Muxkpockonuyeckasi TeOpus TEIUIOBOTO PACIIUPEHUS TBEPIBIX Teld. AHrapMoHuuYeckue 3(pQeKTsl.
VYpaBHeHnue coctosiHusa TBepaoro tena. CoorHomenne Mu- I'pronaiizena. [lapametp ['pronaiizena.
Buytpennee nasienue. J{pIpoyHasi MOJEINb KUAKOCTEH U €€ MPHIIOKEHUE K MEePEeXOoay KHUAKOCTb-
CTeKI0 Bs3zkoe TeuyeHWe CTEKIOOOpa3ylIIUX paciiiaBoB. Teopust CcBOOOAHOTO oOBeMa.
AKTHBaIMOHHAs Teopus. TepMoauHaMuueckas Teopus cTekiaoBanus. Teopus cBOOOAHOTO 0ObeMa.
Penakcanmonnass teopust crekinoBaHus. [IpoTuBopeuuss Mexay cBOOOJHOOOBEMHON Teopued u
PSAAOM SKCIEPUMEHTANBHBIX JaHHBIX. HOBBIA MOAXON K UHTEpIpeTauud (QIyKTyalnOHHOTO
CBOOOJIHOTO 00BEMa JKUIKOCTeH W CcTeKod. Ympyras nedopmanus TBEpAbIX Ten. OmHOOCHOE
pactspkenue. Bceectoponnee cxkatue. ChaBur. Ympyrue MOCTOSHHBIE U CBSI3b MeXAy HuUMU. O
JMHEWHOW KOPPEJSIIMKA MEXAY MOJAYIIEM YIPYroCTH M TEMIIEpaTypoil CTEKIOBaHHS aMOP(HBIX
MOJIMMEPOB M HeopraHuuyeckux crékon. KuHeTwdeckas Teopus paspylleHHs TBEpAbIX Tell.
[Ipounocts aMOp(dHBIX MONMMEPOB W  cTeKoJ. CBEpXNMpPOYHBIE CHIIMKATHBIE — CTEKIIA.
Honroseunocts. [Ipenen npouHocty.

4. Komnerenuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS U CHUILIUHBI

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHITHI:

— CIIOCOOHOCTh CaMOCTOSITENIFHO CTAaBUTh KOHKPETHBIC 3a/aud HAay4YHBIX HCCICIOBAaHHUN B
obOmacti (U3MKM M pemarh WX C TOMOIIBI0 COBPEMEHHOH ammaparypbl ¥ WH(POPMAIMOHHBIX
TEXHOJIOTUH ¢ UCITOJIb30BAHMEM HOBEHIIIETO OTCUSCTBEHHOTO U 3apyOesxHoro ombita (ITK-1);

5. [lnanupyemble pe3y/bTaThl 00yUeHHsI

B pe3ynbrare u3ydeHus: AUCHUILIUHBI CTYIEHT JTOJKEH:

3HaTh:

— OCHOBHbI€ (PU3MUYECKHE SBJICHUS U OCHOBHBIE 3aKOHBI (PM3UKU HEKPUCTAJUIMYECKUX TBEPIBIX
TEJT; TPAHUIIBI UX TPUMEHUMOCTH, TPUMEHEHHE 3aKOHOB B BAXKHEHIIINX MPAKTHYECKIX
NPUIIOKEHUSX;

— OCHOBHBIE (DU3MYECKHE BETMYMHBI B (PU3NIECKHE KOHCTAHTHI (PH3UKH HEKPUCTATUTNISCKAX
TBEPJIBIX TEJ, UX ONPENEICHUE, CMBICI, CIIOCOOBI U €IUHHIIBI HX U3MEPECHHUS;

— ¢pyHAaMeHTaIbHbIe (U3NYECKUE ONBITHI B (PU3UKE HEKPUCTAIIIMUECKUX TBEPABIX TEJ U UX
pOJIb B pa3BUTHU HAYKU;

—Ha3HaYCHHE U MPUHIIMIIBI ACWCTBUS BAKHEHINX (DPU3NIECKUX MPHUOOPOB;

YMers:

— 00BSCHUTH OCHOBHBIE HA0II01aeMbl€ IPUPOIHBIE U TEXHOT€HHBIE SIBIEHUS U 3P (HEKTHI C
NO3ULIKH PyHAAMEHTAIBHBIX (PU3MUECKUX B3aUMOIEHCTBUIA;

— yKa3aTh, KaK/e 3aKOHbI ONUCHIBAIOT JAHHOE SIBJIEHUE WU 3PEKT;

— MCTOJIKOBBIBATh CMBICI (PM3MUECKUX BEJIUYUH U MTOHITHIA;

—paboTath ¢ mpudbopamMu U 000PYIOBaHUEM COBPEMEHHOH (hM3MUECKON Tab0opaTOpuH;

— MCII0JIB30BaTh Pa3IMYHbIEe METOJUKH (PU3UUECKUX U3MEPEHUH U 00paboTKU
9KCHEPUMEHTAIBHBIX JaHHBIX;

— MCIOJIB30BaTh METObI a/IEKBATHOTO (PU3MUECKOr0 U MaTEMaTUYECKOr0 MOAECIMPOBAHNS, a
TaKXe MPUMEHSITh METOJIbI (PU3UKO-MAaTEMATHIECKOTO aHaJIM3a K PEIICHUI0 KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX U TEXHUYECKHUX MPOOIeM;

Braners:
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— MCTIOJIb30BaHUSI OCHOBHBIX OOIIEPU3NIECKUX 3aKOHOB U MPUHITUIIOB B BAYKHEHTIIHX
MPAKTUYECKHUX MPUITIOKEHUSIX;

— IPUMEHEHHUSI OCHOBHBIX METO/I0B (PM3UKO-MAaTEMAaTUIECKOTO aHAIM3a IS PELICHHUS
€CTeCTBEHHOHAYYHBIX 3371ay;

— IPaBWJIBHOM SKCILTyaTallii OCHOBHBIX MPUOOPOB U 000PYAOBAaHUS COBPEMEHHOM
(bu3HIeCcKOi 1TabopaToOpHH;

—00pabOTKU ¥ HHTEPIPETUPOBAHUS PE3YIBTATOB HKCIICPUMEHTA;

— MCTIOJIB30BaHMS METOJI0B (DU3MYECKOTO MOJICTUPOBAHHS B MH)KEHEPHOM MTPAKTHKE.

6. O01as TPYyA0eMKOCTb JUCHUNIMHBI

4 3auetHble eauHuIbl (144 akageMUUeCcKHX Jaca).

7. ®OpMBI KOHTPOJISA

[TpomexxyTouHast aTTecTanus — 3k3ameH (3 cemectp).

Pu3uKa KOHICHCHPOBAHHOI'0 COCTOSIHUS BeLeCTBA

1. Mecro aucHMIIMHBI (MOAYJIsI) B CTPYKTYpe OCHOBHOH mpogeccHOHAIBLHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbI

Huctunnuna b1.B.JIB.4.2 «®u3nka KOHACHCUPOBAHHOTO COCTOSIHUSI BEILIECTBA» BKIIIOUYCHA B
6siok b1 kak qucnuIimHa 0 BBIOODY.

2. lleab ocBOeHUSs AUCHUILINHBI

OcBoeHMe CTyIeHTaMU METOJOB, 3aKOHOB, MOJENEl M OCHOBHBIX pe3yJbTaToB (U3UKU
KOHJICHCHPOBAHHOTO COCTOSHUSI BeIIecTBa. [IpuBOIUMBIEC pPE3yNbTaThl JOJDKHBI (OPMHPOBATH
IOHUMAaHME y CTYIEHTOB POJIM U MECTa JAAHHOTrO pasjiena GU3UKU B MOJHOW (PU3NYECKON KapTHHE
Mupa.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

[Ipenmer ¢u3MKM KOHAEGHCHPOBAHHOTO COCTOSIHHS BemlecTBa. CHUMMETpHS KpPHCTAJIIOB.
PaccesiHue 31eKTpOMarHUTHBIX BOJIH B KpUcTayUiax. JJuHamuka snekrponos. [Tpubnmxenue ciaboi
cBsA3u. MeToJ cunbHOU CcBsi3U. 30HHAs cTpyKTypa. Kinaccudukanus KpucTamioB 10 TUIIaM CBSI3EH.
Konebanus pemerku. @®ononsl. Temnoemkocts. CTpyKTypa KOHJIEHCUPOBAHHOW CHCTEMBI.
CepxnpoBoaUMOCTb. PU3NYECKUE CBOWCTBA AUAIEKTPUKOB. MarHuTHbIE CBOMCTBA BEILIECTBA.

4. Komnerenuun, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AN CHHMIIIMHBI

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIUI:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3aJlaud Hay4yHBIX HCCIEIOBaHUN B
oOmacti (U3MKM M pemaTh UX C TOMOIIBI0 COBPEMEHHOH amnmaparypbl U HH(OPMAalMOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHMEM HOBEHIIIETO OTEUECTBEHHOTO U 3apyoeskHoro onbiTa (TTK-1);

S. Ilnanupyemble pe3yabTaThbl 00y4eHHs

B pe3ynbrare n3yueHus: AMCUUILIINHBI CTYACHT JTOJIKEH:

3Harh:

— OCHOBBI KpucTajiorpadguu (mpsimasi 1 oopaTHas penierka, pemerka bpass);

— IMHAMUKY AJIEKTPOHOB U KPUCTAJUIMUECKOHN PElIeTKY;

— YIIpyTue CBOWCTBA KPUCTAIIOB;

—30HHYIO TEOPHUIO TBEPABIX TEI;

— OCHOBBI CBEPXIIPOBOJIUMOCTH.

YMerTs:

— IPaBWJIBHO (POPMYIUPOBATH U KOJIMYECTBEHHO BBIpAXXaTh WJEH (PU3UKU TBEPIOTO Tela.

Braners:

—METOJJaMH PEIIEHHs KaUeCTBEHHBIX M KOJMYECTBEHHBIX 3a/1a4.

6. O01as TPYyA0eMKOCTb JUCHUIIMHBI

4 3agetHbie eauHuIlbl (144 akaneMuvecKkux vaca).

7. ®OpMBI KOHTPOJIA

[IpomexyTouHas aTTectanus — 3K3aMeH (3 cemectp).
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AHHOTanuM pado4nx nporpamMm ¢GaxyJIbTaTUBOB

JonoJHUTe/IbHBIE I1aBbl (PU3UKH
1. Mecro aucuumIMHbl (MOAYJS) B CTPYKTYpe OCHOBHOH HNpo(ecCHOHATbHOMI
o0pa3oBaTeIbHOM NPOTrPaMMBbI
Jucuumnmuna OT/.1 «/lononuurensHbie TaBbl GU3MKKW» BXOAUT B OJIOK (haKyIbTaTHBHBIX
JTUCLUTLITNH.
2. lleab ocBOEHHS AU CHMILJINHbI

3. KpaTkoe cogep:kaHue JUCHUMINHBI

4. Komnerenuuu, gopmupyemsbie B pe3yJibTaTe 0CBOCHHUS AU CHHUILIMHBI

[Tponecc n3yueHust TUCHUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIEIYIONINX KOMITETEHIIUNA:

— CIIOCOOHOCTh CaMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3aJlaud Hay4yHbIX HCCIEIOBaHUN B
oOnacti (U3MKM M pelaTh WX C IOMOILBIO COBPEMEHHOM ammapaTypbl W HH(GOpPMAalMOHHBIX
TEXHOJIOTUH C MCIIOJIb30BaHMEM HOBEHIIIETO OTEUSCTBEHHOTO U 3apyOexHoro omnbita ([TK-1);

S. Ilnanupyemble pe3y/abTaTbl 00y4eHHA

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYJAEHT JTOJIKEH:

3HaTh:

YMmers:

Bnaners:

6. O01mas TPyA0eMKOCTb JUCHUIIJIMHBI

1 3auerHas exunuia (36 akaJeMHUYCCKUX YaCOB).
7. ®OpMBI KOHTPOJISI

[IpomexxyTounas arrecrarus — 3a4eT (1 cemecTp).



