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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma qucrurinHbl "®a30Bbie paBHOBECUS M CTPYKTYpOOOpa3oBaHue" M0 HAMPABICHHIO MTOATOTOBKU
(cenmanbrocTH) 28.03.02 "HanoumxeHepus" HanpaBieHHOCTH (mpodio) HanoTtexHoIOTHY B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens qUCIHATUTIHEI COPMHUPOBATH Y CTYACHTOB TEOPETHYECKUE IPEICTABICHAS O MEXaHU3MaX CTPYKTYpooOpa3oBaHUs B
Pa3IUYHBIX KPUCTAUIMYECKUX TBEPABIX TeIaX U METAJUIMYECKUX MaTepUalaX U Ha UX OCHOBE HAYYMTb aHAJIU3UPOBATH
CTPYKTYpPBI METAJUIOB U CILUIABOB, BO3HHUKAIOILIHE MPH PA3IUYHBIX MPOLIECCaX: KPUCTAIUTU3AIMHI, TOTUMOP(PHBIX
MpeBpaIIeHUX, JehOpMAIIIH U MOCIEIYIONIeM OTXKHTe, CTAPEHUN H APYIUX Hporeccax. HayduTs mpeacka3siBaTh XapakTep
U3MEHEHUH CTPYKTYpBI B pe3ylIbTaTe BHEIIHUX BO3JEHCTBUM U HAIIPABICHNUE U3MEHEHUS CBOMCTB, aHAIU3UPOBATh U
CaMOCTOSITENIFHO CTPOUTH (Pa30BbIe AUATPAMMBI U TPEICKA3BIBATH HA OCHOBE (Da30BBIX TUarpaMM M3MEHEHHUS CTPYKTYPHI U
CBOJCTB CIUIABOB B Pa3IM4YHBIX IIPOLECCAX.

Pe3yﬂbTaTLI 06yqu1/1;1 IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

YK-1.1. Bemomnaser nouck nHGpopManny, onpeaenseT KpUTEepHH CHCTEMHOTO aHaJIN3a TOCTABICHHBIX 3a1a4

VYK-1.2. Hcrionp3yeT KpUTHYECKU aHAIIHM3, CHCTEMATH3anio 1 00001menne nHpOopManuy I pelIeH:s OCTaBICHHBIX
3amaq

I1K-2.1: 3HaeT OCHOBHbIE B3aMMO/IOIOIHSAIOIINE METOIbI U1 METOAUKY UCCIEJOBAHUS CTPYKTYPhI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAIIOB

IIK-2.2: YMeeT: aHanu3upoBaTh UMEIOLIHUECS JIUTEPATYPHbIE JaHHBIE 10 HOBBIM II0JX0/1aM K HCCIIEOBAaHUIO CTPYKTYpPhI U
CBOMCTB MaTepHaloB; 00ecleuylBaTh COOOJCHUE TEXHUUECKUX YCIOBHH Ha BCEX CTAAUSAX IMPOBEACHUS KOMILIEKCHBIX
UCCIIEI0OBAHUM CTPYKTYpBI M CBOICTB HAHOCTPYKTYPHPOBAaHHBIX KOMIIO3UIIMOHHBIX MaTEPHAIOB

[1K-2.3: Bnaneet HaBbIKaMu paboThl ¢ OCHOBHOM NpHOOpHOM 6a30i U1 MCCIeJOBaHUS CTPYKTYPhI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3HIIOHHEIX MAaTEPHAIIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.B.06

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOAT0TOBKe 00y4alomerocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa B 00paboTKH HH(OPMALIH

Ananutudeckas TeoMETpus

MaTtemaTuyecKui aHaIu3

HCOpl"aHI/I‘-ICCKaf{ 1 OpraHn4eCKas XuMus

dusnyeckass XuMus

DHU3NKO-XUMHUS HECOPraHNMYCCKUX MaTCprUaioB

dusznka KOHACHCHUPOBAHHOTO COCTOAHUS BCUICCTBA

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHATIH3

2.2 JIuncuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeanIecTBYIOIIEe:

BeimoniHeHMe 1 3a1UTa BEITYCKHOM KBaTH(UKaINOHHOH paboThI

[IpennumniiomHas npakTuka

Hay‘IHO-I/ICCHeZ[OBaTeJH)CKaH pa60Ta

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 U CHHTe3 HH(OPMaMH, NPUMEHSTH CHCTeMHBIiT
TOZIXO/ /LISl PellleHus MOCTABJIEHHBIX 3124

3HaTh:

Jnsa noctrxenust YK-1.1: OcHOBHBIE OHATHS, TEPMUHOJIOTHIO 1 3aKOHOMEPHOCTH CTPYKTYpOOOpa30oBaHUs U (a30BbIX
NpEeBpalleHUH MaTepHaIoB

YmMmeTn:

Juns noctmxenns YK-1.2: OcymecTBiIsATh MOMCK, KPUTHYECKHUI aHAIN3 M CHHTE3 HH(POPMAIHH, IPAMCHSITh CHCTEMHBIH
TIOJIXOJT JUTS PEeTIeHNS 3a1a9 NCCIIEMOBAHMUS CTPYKTYPHI M (ha30BBIX PaBHOBECHI MaTEpPHAIOB
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Baanern:

Js noctmxenust YK-1.2: MerogaMu mmoucka 1 aHaimu3a HHGYOPMAIMY TPU PEIICHUN HAYIHO-HCCIIE0BATEIbCKHX 3319

IK-2: CnocodeH opraHn30BbIBATH NMPOBeIeHHE KOMIJIEKCHBIX HCCIeI0BAHUI CTPYKTYPbI M CBOHCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMIO3MILMOHHBIX MATEPHAJIOB

3HaTh:

Juns moctrxenns 11K-2.1: 3akOHOMEPHOCTH CTPYKTYPOOOpPa30BaHUsI PA3THIHBIX MAaTEPUAIIOB, a TAK)KE KaK BIUSIOT Ae(eKTHI
KPHUCTAJITMUECKOH CTPYKTYpHI HAa CBOWCTBA MaTepHaIoB

YMmerh:

Jns noctmxenns [1K-2.2: ucnonp30BaTh 0a30BbIC 3HAHUS [0 CTPYKTYPOOOPa30BAHUIO TS Pa3paOOTKH TEXHOJIOTHI CHHTE3a
MaTepHaioB

Baanern:

T noctmxenus [TK-2.3: HaBBIKOM pelieHus 3a/1a9 B 00JIACTH U3yICHHSI U aHAJ3a CTPYKTYPhI MaTePHAIOB

B pe3yjibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIZKCH

3.1 |3uaThb:

3.1.1 | ocCHOBHBIE KJIacChl COBPEMEHHBIX MaTEPUAJIOB, HX CBOWCTBA M 00IACTH MIPUMEHEHUS, TPHHITUITEI BEIOOpa
MaTepHaioB, OCHOBHbIE TEXHOJIOTHYECKUE MPOLECCH MPOU3BOCTBA M 00pabOTKH MaTepHaioB, 0COOEHHOCTH
YKM3HEHHOTO [IUKJIA MATEPHAJIOB U M3JCIHI U3 HIX; 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHusi, (ha30BbIe
MPEBpAICHUS B MaTepraiaX, BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOWCTBA MAaTEPHAJIOB.

3.2 | YMeTh:

3.2.1 | BBIOMpATh MaTEpHAIBI JJISI 3aJaHHBIX YCIOBHI SKCIUTyaTallly C Y4€TOM TPeOOBaHUI TEXHOJIOTHIHOCTH,
Ha/ISKHOCTHU | JOJITOBEYHOCTH H3JIENHIT; BRIONPATh MaTepHabl M TEXHOJIOTHYESCKHIE IIPOIECCHI IS peIICHHS
3a7a4 npo¢eCCHOHANBHON eI TETFHOCTH; ONPEETATh (PU3NIecKre, MEXaHHUECKHEe CBOMHCTBA MATEPHANIOB IIPU
Pa3NUYHbIX BUAX UCIBITAHUI.

3.3 | Bnagernb:

3.3.1 | npuHIIUIIaMH BBIOOPA MAaTEPHATIOB JUIS 3JIEMEHTOB KOHCTPYKIIUH 1 000pYI0BaHHS; HABBIKAMH UCIIOIB30BaHUS
METO/IOB CTPYKTYPHOTO aHaJlM3a U onpe/eieHns QU3HIEeCKUX U (PU3NKO-MEXaHUUECKUX CBOMCTB MaTEpHAaJIOB,
TEXHHKH 00pabOTKU SKCIIEPUMEHTAIBHBIX JTaHHBIX.

4. OFBEM JMCLOUILIMHBI (MOY.JIST)

O6wasn TpynoemMKocTb 53ET
YacoB 1o yueOHOMY IJIaHy : 180 Bunsl koHTpONsS B cemecTpax:
B TOM YHCIIC
AyIUTOPHBIEC 3aHATHS : 82 9K3aMEeHBbI 8
camocTosTeNnpHas pabora : 75,5 3aueThl 7
4acoB Ha KOHTPOJIIb : 10
KOHTaKTHas pabora: 94,5
HKP: 12,5

5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kypc

Paznen 1. Kpucraiinyeckas cTpyKTypa TBepAbIX TeJl

1.1 OmnmcaHne CTPYKTYpH! KpruCTaIIIoB /JIex/ 7 6 JI1.1J11.2J11.3
JI1.4 J11.5
JI1.6J12.2 J12.3
J2.1 J12.4J13.1
5103233

1.2 Kpucrammmueckas cTpykrypa TBepabix tei /Cp/ 7 10 JI1.1J11.2 J11.3
JI1.4 J11.5
J1.6J12.2 J12.3
JI2.1 J12.4J13.1
010232354
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Paznen 2. Tunbl XuMuyeckux cBsizeil B TBepAbIX Tejaax

2.1

OCHOBHBIE THITBI MEKaTOMHBIX CBs3€ell B MaTeprainax /Jlex/ 7 6

JI1.1J11.2 J11.3
JI1.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
012233

2.2

Tums! XUMUYECKHX CBsI3el B TBepIbIX Tenax /Cp/ 7 14

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
01323354

Pa3gen 3. ledexThl KpucTALIUYecKOil pemieTku. Toyeunbie
nedexTsl

3.1

JledekThl KpuCTaTHUECKON perreTky. /JIex/ 7 6

JI1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.2 J12.3
JI2.1J13.1
0103233

32

Mopgemuposanue auddy3un npuMecei 3amMerieHns B kpuctamiax /IIp/ 7 6

JI1.1J11.2 J11.3
JI1.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
012233

33

JedexTsl kpucTamnueckoi pemerku. Todeunsie gedexts /Cp/ 7 20

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
01323354

Paszaes 4. OCHOBHDBIE THIIBI JUCJIOKAIMI M MX ABHKEHHE

4.1

Kpaessie qucnokanuu /Jlex/ 7 4

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
013233

4.2

BuHTOBBIE U cMemIaHHBIE quciiokanuy /JIex/ 7 4

J1.1J11.2J11.3
JI1.4J11.5
J1.6J12.2 J12.3
JI2.1J13.1
013233

43

DKCIIepUMEHTaIbHBIE METOIBI HCCIIeIOBAHMS AUCTOKAIi /JIex/ 7 4

JI1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.2 J12.3
JI2.1J13.1
0102353

44

Jucnokanuu B MeTayuiax /Jlex/ 7 4

JI1.1 J11.2 JI1.3
JI1.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
012233

4.5

Pacuer nmnoTHOCTH AMCIOKALU 110 3J1€KTPOHHO-MUKPOCKOIIMYECKUM 7 6
¢dororpadusm /Tp/

J1.1J11.2J11.3
JI1.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
013233
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cTp. 6

4.6

MopenupoBaHue ABMKEHHS KpaeBbIx quciokarmii /I1p/ 7 6

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
012233

4.7

OCHOBHBIE TUITBI AUCTOKAIUHA U uX nBUxeHue /Cp/ 7 6,7

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.2 J12.3
JI2.1J13.1
01323354

Pasnen 5. @opmupoBanue CTPYKTYPhI MeTAJLIa IPU
KPHCTANIM3AIUHN

5.1

OO6mmue npeacTaBieHus 0 (pa3oBbIX paBHOBeCHsIX /JIek/ 8 4

JI1.1J11.2J11.3
JI1.4 JI1.5
J.6J12.2 J12.3
JI2.1J13.1
0102353

5.2

Kpucrammmueckas CTpyKTypa METaJUTHYECKHUX CITUTKOB /JIex/ 8 2

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
313233

53

DopMupoBaHHEe CTPYKTYPHI MeTalIa npu kpucTamtusanuu. /Cp/ 8 6,8

J1.1J11.2J11.3
J11.4J11.5
J1.6J12.2 J12.3
JI2.1J13.1
01323354

Pazgen 6. @a3pl B MeTAIIMYECKHX CILIABAX

6.1

Juarpammbl cocTosiHus. /JIek/ 8 4

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.2 J12.3
J12.1J13.1
013233

6.2

®da3pl B MeTaIIHMUeCKHX crutaBax /Cp/ 8 6

J1.1J11.2J11.3
J11.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
01023354

Pazgen 7. ®opMupoBaHue CTPYKTYPhI CIUIABOB IIPH
KPHCTAIM3alHH

7.1

OcobenHoCcTH (ha30BBIX IIPEBPAILCHUI B CIIIaBaX B TBEPAOM 8 2
cocrosiHuM /JIex/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.2 J12.3
JI2.1J13.1
013233

7.2

JlrnarpaMmbl COCTOSIHHSA, CTPOCHHE U CBOiCTBa CIIaBoB /JIek/ 8 4

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.2 J12.3
JI2.1J13.1
013233

7.3

INocTpoerne ha3oBBIX TuarpaMM OHHAPHBIX PACILIABOB, 00pa3yIOMIHX 8 4
OTpaHWYEHHBIE TBEPIbIC PACTBOPHI M ABTEKTHKY, EPUTEKTHKY /I1p/

J1.1J11.2J11.3
J11.4J11.5
J.6J12.2 J12.3
JI2.1J13.1
010233
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7.4 IMoctpoenne Ga3oBbIX AuarpaMM OMHAPHBIX PACIIABOB, 00Pa3YIONIINX 8 4 JIL.1JI1.2 JI1.3

OTpaHUYEHHBIE TBEPbIE PACTBOPHI M XUMHUYecKue coenuHenus /I1p/ JI1.4 JI1.5

JI1.6J12.2 J12.3
JI2.1J13.1
313233

7.5 IMoctpoenue azoBbIx quarpamMm TpoiHbIX cucteM /I1p/ 8 2 J1.1J11.2J11.3
JI1.4 J11.5
J1.6J12.2 J12.3
JI2.1J13.1
512233

7.6 ®dopMupoBaHe CTPYKTYPHI CINIABOB NpH Kpuctauzamuu /Cp/ 8 6 JIT.1JI1.2 JI1.3
J1.4J11.5
JI1.6J12.2 J12.3
J12.1J13.1
31323354

Paznen 8. IlinacTuyeckas nedpopmanus 1 MexaHnyecKne cBOiicTBa.

8.1 Paspymenune metamios /Jlex/ 8 2 JI1.1 J11.2 J11.3
JI1.4J11.5
J1.6J12.2 J12.3
JI2.1J13.1
5102233

8.2 IIpounocts metasutos /JIex/ 8 2 J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.2 J12.3
JI2.1J13.1
51032233

8.3 [Tnactuueckas nepopmarust u Mexanmdeckue coiicrsa /Cp/ 8 6 JIL.1JI1.2 JI1.3
JI1.4J11.5
J1.6J12.2 J12.3
JI2.1J13.1
01323354

Pa3gen 9. Mnasi koHTaKkTHas padora

9.1 VHnuBuyansHble KOHCYIBTAINY, TeKyIHit KoHTpoib /MKP/ 7 53 J1.1J11.2J11.3
JI1.4 J11.5
J1.6J12.2 J12.3
JI2.1 J12.4J13.1
31523354

9.2 WHnuBuayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/ 8 7,2 JI1.1J11.2 J11.3
JI1.4 JI1.5
JI1.6J12.2 J12.3
J12.1 J12.4J13.1

6. POH/J1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BU/I0B OLIEHOYHBIX CPEACTB

KOHTpOJ'II:HLIG pa6OTLI, OTYCTHI 110 MPAKTUYICCKUM 3aHATHUAM, TECT, BOIIPOCHI K Baquy/31<3aMeHy

6.2. TumoBBIe KOHTPOJIbHBIE 3aAaHAS M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

KoHTponbHbIe 33124 1 TPAKTUYECKUX 3aHATUI

1. Haittn mmmHy BekTopa 3J1eMEeHTapHOW TPaHCIAIMN B KPUCTAIIAX ajiMasa, eCIM KPUCTAJUTIYecKas pereTka Kyondeckas
TpaHELIEHTPUPOBAHHAS, COIEPKUT 8 aTOMOB, MEKATOMHOE paccrosiHue 1.54 A.

2. PaccunrtaTth K03 (UIMEHT YIAKOBKH I IPOCTON KyOMUECKON peIeTKH

3. PaccunraTh K03 HUIMEHT YIaKOBKH A IPOCTON KyOnuecKol 00bEMHOLCHTPUPOBAHHON PELIETKH

4. PaccumnraTh K03()(OUINEHT YIAKOBKH YIS IIPOCTOH KyONYeCKOi rpaHeeHTPUPOBAHHON PEeIIeTKN

5. HaiiTu noctostHHyt0 MajienyHra Jyist TMHEMHOM 1IeTI0YKH paBHOYAAJIEHHBIX HOHOB C YEpPEAYIOIIUMHUCS 3apsAaMH.

6. Haiitu nocrostHHyto Mazienynra ai1st TMHEHHOH LENOYKU paBHOYJAJIEHHBIX HOHOB C YepEIYIOIUMUCS 3apsJaMU METOA0M
OBbeHa.

7. Haiitu nocrosiHHyr0 MagenyHra [Uis KBaJpaTHOU CETKU HOHOB.
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8. Haiitn mocrosHHyro ManenyHra uist mepBoi sraeiikn OBbeHa kpucTamia 1t NaCl.

9. B menu, 3akanennoii ¢ 6000 C, conepxurcst 1.1*10-5 % ( at. ) BakaHcuil. Kakyro TemnepaTypy 3aKaJIku cliemyeT BBIOpaTh,
9T00BI KOHIICHTPAIUS MTOPs/IKa BO3pOCIa Ha JBa mopsaKa?

10. OuennTe cpemHUEe PacCTOSHASA MEXIY PABHOBECHBIMH BaKaHCHAMH B JIIOMHUHAH ITpH 270 C U MEX/Ty 3aKaJIOYHBIMHU
BaKaHCHSAMH IIPH TOH ke TeMIepaType mociue 3akaiku ¢ 6270 C (Ipu ycIoBHH, YTO BCE BEICOKOTEMIIEPATYPHEIE
MOHOBAKaHCHHU «3aMOPaXUBAIOTCS» U paclpeiesieHbl CTATUCTHYECKH PABHOMEPHO).

11. Meramt conepxut 0.1% (aT.) paBHOMEpHO pacrpeeseHHoN npuMecH 3ameneHus. Orpenenure cpeaHee pacCTOSHUE
MEXy IPUMECHBIMHA aTOMaMH B €AMHMIAX MTEPHOJA T. II. K. U O. II. K. PEIIeTKH.

12. TTokaxkuTe ¢ MOMOUIBIO IOCTPOEHUS, UYTO BeKTOp broprepca npsMoIMHERHON EMOYKN MEXY3€IbHbBIX aTOMOB,
pacrnosoxeHHO! B HanpapieHuH < 100> KyOHMuecKO# peleTky, paBeH HYIIIO.

13. B o0pa3siie arroMIHNS [TOCIIE PE3KOT0 OXJIaXICHUS B BOJIE MOSBHIINCH JUCIOKAIIMOHHBIC TIETIIN, YUCIIO KOTOPHIX PaBHO
1*1015 cm-3 , a cpequuit quamerp 30 HM. OneHHUTe KOHIICHTPAIUIO BaKaHCUIT IPU TEMIIepaType, ¢ KOTOPOH OXJIaKaaIcs
oOpaserl.

14. B MenHO# (hoJtbre mociie sIepHOro 00IyISHUS MOSBIIUCH JUCITOKAITMOHHBIC ITETIIN, YUCI0 KOTOPBIX cocTaBmio 1015 cm
-3, a cpennnii quamerp paBeH 40 HM. OneHnTe KOHIICHTPAIMIO BO3HUKAIOIIUX MPH 0OTYIEHIH MEAN TOUCUHBIX 1e(EKTOB,
KOH/ICHCALIMsI KOTOPBIX MpHBeTa K 00pa30BaHUIO AUCIOKAIIMOHHBIX METENb.

15. TokaxuTe ¢ MOMOLIBIO CXEMBI, YTO MPH CKOJIBKEHUH MTPU3MATUUECKON AUCIOKAMOHHON NETIN, UIMEBIIEH B HCXOAHOM
TIOJIOKEHUN KPAeBYIO OPMUEHTANNIO, MOTYT ITOSIBUTHCS YHaCTKH C BHHTOBOH OpHEHTANNeH (JOMYCTHTE, YTO OTACNIBHEIC
YJ9aCTKH UCXOMHOMN IETIIH HETIOIBIKHEI).

16. Ouenure (B KWIOMETPax) CYMMapHYIO JUIMHY BCEX AUCIOKAIMK B 1cM3 OTOXOKEHHOTO MeTallla ¢ MIOTHOCTBIO
nuciaokamuii 108 cm-2.

KoHTposbHble 3a1aun AJ1 IPaKTUUECKUX 3aHITUN

1. HaiiT niuHY BeKTOpa 3JIEMEHTAPHOM TPAHCIAINH B KPHCTAJUIAX aiMasa, eClId KPUCTAJUTNIEecKas peleTka Kyomdeckas
IrpaHELIEHTPUPOBAHHAS, COIEPKUT 8 aTOMOB, MEKaTOMHOE paccrosiHue 1.54 A.

2. PaccunrtaTth K03()(HUINEHT YIAKOBKHU JUIS IIPOCTOI KyOMIECKOH PEeHIeTKH

3. PaccunrtaTth K03()(HULKECHT YIAKOBKHU IS IIPOCTOI KyOU4ecKoil 00beMHOIICHTPHPOBAHHOM PEILICTKA

4. PaccumnraTh K03()(PUINUESHT YIAKOBKHU JUTS IIPOCTOH KyONYECKO# rpaHeleHTPUPOBAaHHON PEIIeTKH

5. Haiitu nocrosiHHyr0 MazenyHra aisl JUHEHHOM 1IeNOYKU PaBHOYJAJICHHBIX MOHOB C YEPENYIOIUMHUCS 3apsIaMHU.

6. Haiitu mocTosiHHY!0 MaznenyHra 1Jis IMHEHHOH HEeTIOYKH PaBHOYIAIEHHBIX HOHOB € YePEAYIOIIUMUCS 3apsiiaMi METOJ0M
OBbeHa.

7. Haiiftu nocrostHHyro MazenyHra Juis KBaJpaTHON CETKU MOHOB.

8. Haiitu moctosHHYr0 ManenyHra i mepBoii siaeiiku OBseHa kpucramia st NaCl

9. B menu, 3akanennoii ¢ 600 C, conepxurcs 1.1*10-5 % ( at. ) Bakancuii. Kakyto TemnepaTypy 3aKajIku clieyeT BHIOpaTh,
9TOOBI KOHIICHTPAIIHS TOPSIKAa BO3pOCIia Ha JBa mopsaka?

10. Ouennre cpemHUe pacCTOSHASA MEXIY PABHOBECHBIMH BAKAHCHSMH B IFOMUHAH U 270 C U MEX/Ty 3aKaJIOYHBIMHI
BaKaHCUSAMH IIPH TOH Xke TeMIepaType mocie 3akaiku ¢ 6270 C (Ipu ycIoBHH, YTO BCE BEICOKOTEMIIEPATYPHBIE
MOHOBAKaHCHH «3aMOPAXHUBAIOTCS» U paclpeieseHbl CTATUCTUYECKH PABHOMEPHO).

11. Metann conepxut 0.1% (aT.) paBHOMEPHO pacrpeelieHHOH mpuMecH 3amerienns. OnpenenuTe cpeiHee pacCTosTHIe
MEXy IPUMECHBIMUA aTOMaMHU B €AMHMIAX MIEPHOJA T. I. K. U O. II. K. PEIIeTKH.

12. TTokaxkuTe ¢ MOMOLIbIO IOCTPOEHUS, UYTO BeKTOp broprepca npsMoarMHERHON EMOYKN MEXy3€IbHbIX aTOMOB,
pacroJio’keHHOH B HamnpaBieHun < 100> KyOW4ecKo# penieTky, paBeH HyI0.

13. B o6pa3ie aIroMIHNS [TOCIIE PE3KOT0 OXJIAX/CHUS B BOJE MOSBHINCH JUCIOKAIIMOHHBIC TIETIIN, YUCIIO KOTOPHIX PAaBHO
1*1015 cm-3 , a cpequuit quamerp 30 HM. OneHHTe KOHIEHTPAIMIO BaKaHCUI IPU TeMIlepaType, ¢ KOTOPOH oxJakaaics
oOpaser.

14. B MenHO¥ (hoJtbre mocie sepHOTO 00IyIeHUS MOSBIIUCH JUCITOKAITUOHHBIE TN, YHUCIO KOTOPBIX cocTaBuio 1015 cm
- 3, a cpennuii auametp paseH 40 M. OIEeHUTE KOHIIEHTPAIUIO BOSHUKAIOMNX IPH 00IydeHHH MEIU TOYECUHBIX Je(heKTOB,
KOH/IEHCALlMsI KOTOPBIX MpHBeTa K 00pa30BaHUIO AUCIOKAIIMOHHBIX METENb.

15. [TokaxxuTe ¢ MOMOLIbIO CXEMBI, YTO MPH CKOJIbXKEHUH IPU3MATHUECKON ANUCIOKAIIMOHHOMN METJIM, UMEBILEH B HCXOTHOM
MOJIOKEHUH KPAeBYIO OPUEHTANNIO, MOTYT ITOSIBUTHCS YHACTKH C BHHTOBOH OpHEHTAalNeH (JJOMYCTHTE, YTO OTACIBHEIC
Y4aCTKU UCXOJHOH METJIN HETOIBMYKHBI).

16. Onenure (B KMIIOMETPAX) CYMMApPHYIO [UTMHY BCEX JUCIOKAIUH B 1cM3 OTOMXOKEHHOTO METalia C INIOTHOCTHIO
nuciaokanuii 108 cm-2.

6.3. TunoBble KOHTPOJIbHbIEC BOIIPOCHI M 3aIaHUA JIA l'lpOMe)KyTO‘ll—[Oﬁ aTTrecTalumn

TurmoBsle KOHTPOJILHBIE BOMIPOCH! U 331aHUS MpecTaBieHbl B DOHAaX OIEHOYHBIX CPEACTB MO AucHUIUIHE "Pa30Bble
paBHOBECHS U CTPYKTypooOpazoBaHue"

Buners! k sx3ameny:
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BUJIET 1

L. PaBHOBECHBIC MTOCTOSHHBIE PELIETKI

2. BakaHCHOHHbBIE KOMIUIEKCHI TOYECUHBIX JI€()EKTOB
3. [InoTHOCTH AMCIOKALH

BUJIET 2

1. Onucanue CTPYKTYphl KpUCTAJIOB

2. HonHble KpHUCTaILIbI

3. Komrmrekcs! cOOCTBEHHBIH JIeeKT - MPUMECHBII aToM
BUJIET 3

L. TpaHcnAnMU M KPUCTAIIIMYECKas pelieTKa

2. OOBEeMHBIN MOIYIb YIPYTOCTH

3. MeTo/s! BEIBICHHUS AUCIOKAINH KPUCTAIIAX
BUJIET 4

1. Onepanuyu CUMMETPUI

2. KoBaneHTHBIE KpHCTaILTEI

3. Mertoa sSIMOK TpaBJEHUSL.

BUJIET 5

1. OCHOBHBIE THIBI KPHCTAJUTMUECKUX PEIICTOK
2. Mertannuueckue KpUcTasllbl

3. Mertoas! onpeneneHls KOHLEHTPAI[U BaKaHCUI
BUJIET 6

1. JIByXMEpHBIEKPUCTAIUINYECKUEPEIIETKI

2. Kpucranas! ¢ BOJOPOIHBIMHUCBSI3SIMHU

3. Jucnokannnnxkiaccudukanus

BUJIET 7

1. TpexMepHBIEKPUCTAIINYECKAEPEILIETKI

2. ATOMHBIEpaINyChl

3. KpaeBasqucnokanus

BUJIET 8

1. KpucrannorpapuueckoenHIUIIMPOBAHNE

2. JledeKThIKpHCTATITMIEeCKOHPEILIETKH

3. CKOJIbXEeHUEKPAEeBOH IUCIOKAIUY

BUJIET 9

1. [TapamerpriBelica n unaexcsiMuniepa

2. KnaccupukannsnedekToBKpHCTaIUTNIECKONPEIIeTKH
3. [Iepenon3anuexpaeBoiAMCIOKALIUN

BUJIET 10

1. ToueunsienedexTs!

2. BunToBasauciokanuys

3. DHEPrusaUCIOKAIUH.

BUJIET 11

1. Kpucrannorpadnaeckuenpoekim

2. TepmoarHaMUKaTOYEUHBIXE()EKTOB

3. CKONbXE€HNEBUHTOBOWAUCIIOKALIUH

BUJIET 12

L. Crepeorpacdmaeckast TpOeKIHs

2. Murpanusi BakaHCUN

3. CMemaHHas AUCIOKALH

BUJIET 13

L. OCHOBHBIE TUITIBI MEXATOMHBIX CBf3eil B MaTepuamax
2. MurpanusmMexy3eIbHbIXaTOMOB

3. [Ipu3maTudeckasIuciIoKanus

BUJIET 14

1. Ban-nep-BaanbcoBckuecBsizu

2. HcTOYHUKN 1 CTOKMTOYEUHBIXIE()EKTOB

3. BexTopbroprepca.

BUJIET 15

1. ITepBuuHasKpUCTAIUIN3AIUAMETAIIOB.
2. T'eTepOreHHbIECTPYKTYPHL.
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3. JlnarpaMMa COCTOSTHHS CIDIABOB C YACTHYHBIM PACIIafioM TBEPIOTO pacTBOPA MPH MOHIKECHNH TEMIIEPaTypHI.
BUJIET 16

1. Camonpon3BoIbHOE 00pa30BaHKE 3apOIBIIICBBIX [ICHTPOB.

2. lmarpamMMbl COCTOSTHUSL.

3. lnarpaMma COCTOSIHUS CTUTaBOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJIMUMOPQHEIE MTPEBPAICHNUSI.
BUWJIET 17

1. TeTeporenHoe 00pa3oBaHKE 3apOIbIIICH.

2. [Iponecc kpuCTalIU3alyHU CIIABOB.

3. luarpaMMbl COCTOSIHUSI, CTPOCHUE U CBOHCTBA CILJIABOB

BUJIET 18

1. CTpoeHne METAIITMIECKOTO CITUTKA.

2. lnarpaMma COCTOSIHUSI CIUIaBOB, 00Pa3yIOIINX HEOTPAaHMYCHHBIE TBEPIBIE PACTBOPEI.
3. [ToHATHS O IUArpaMMax COCTOSIHUSI TPOMHBIX CIUIABOB.

BUJIET 19

1. ITorumophHBIE peBpaIeHNS.

2. JluarpaMMa COCTOSIHUSI CIUIaBOB, 00Pa3yIOIIUX OTpaHUYEeHHbBIE TBEPbIE PACTBOPHI

3. Bunbl HanpsiKeHUH.

BUJIET 20

1. TBepable pacTBOPEI.

2. JluarpaMma COCTOSIHHSI CIUIaBOB, 00Pa3yIOIIUX XUMUYECKUE COCTMHEHMS.

3. Yrpyras u uiactudeckas aehopMariuy.

BUJIET 21

1. XuMuuyeckue coequHEHNS.

2. OcoOeHHOCTH (ha30BBIX MPEBPALICHHUI B CIUIABaX B TBEPIOM COCTOSHHH.

3. PazpymennemeTanios.

6.4. Kputepuu oneHuBaHUA

OreHKa ypoBHS OCBOCHHUSI JUCITUTUTAHBI IIPOU3BOJAMUTCS B XOJ€ 3a4€Ta, MPOBOJAUMOTO B YCTHO-TIMCEMEHHOM (hopMe B KOHIIE 7
ceMecTpa 1o TeMaM MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATHH, a TakxKe 1Mo TeMaM, BeiHOCUMBIM Ha CPC. MtoroBast orieHka
YCBOCGHHMSI TUCIUTLIMHBI TPOBOJUTCS B KOHIIE 8 ceMecTpa B BUJIE dK3aMeHa:

«OTINIHO»

CryzneHT 0OHapyXHJI BCECTOPOHHEE, CHCTEMATHIECKOE U TITyOOKOE 3HAaHHE YaeOHO-TTPOTPAMMHOTO MaTepHaa.
HWcuepneiBaloliie, mociae0BaTeIbHO, TPAMOTHO U JIOTHYECKU CTPOIHO €ro U3NaraeT, He 3aTPYIHSIETCs ¢ OTBETOM MPH
BUZION3MEHEHUH 33JJaHHs, CBOOOHO CITPABIISAETCS ¢ IOCTABICHHBIMH 3a/[auaMHy, TIOKa3bIBaeT 3HAHHMSI MOHOTPa(pHUIECKOTO
Matepuaia. [IpaBuiIbHO 000CHOBEIBACT MIPUHSTHIC PEIICHISI, BIaJIeeT pA3HOCTOPOHHUMHY HABBIKAMU M IIPHEMaMH
BBITOJIHEHHS IPAKTUIECKUX PaboT. MOKET caMOCTOATENHHO 0000IIaTh U U3J1araTh MaTepuai, He JOMycKas OMNOOK, YSICHUIT
B3aMMOCBSI3b OCHOBHBIX IMOHSTHI TUCIUIUIMHBI U UX 3HAYEHUE I TPHUOOpETEHHS MPoQeccuu.

«Xopo1o»

CryzneHT TBep/0 3HAET yIeOHO-IIPOrPaMMHBIN MaTepHa, TPAMOTHO | IO CYIIECTBY H3JIaraeT ero, He JOMycKaeT
CYILIECTBEHHBIX HETOUYHOCTEW B OTBETE HAa BOMPOC. MOKET MPAaBUIBHO MPUMEHUTH TEOPETHUECKHE TIOJ0KEHHUS U BIIaJeeT
HEOOXOUMBIMU HABBIKAMH MIPY BBITIOJHEHUH MPAKTHYECKUX 33/1a4.

«Y IOBJIETBOPUTEIHHO»

CTyaeHT OCBOWJI TOJIBKO OCHOBHOW MaTepual, HO He 3HAET OTASNBHBIX JAeTanel, JOmycKaeT HETOUHOCTH, HEJOCTATOYHO
MpaBIIbHBIC (OPMYITHPOBKHY, HAPYIIACT MOCICAOBATEIFHOCTD H3JI0KEHHS IIPOTrPAMMHOTO MaTepraa U HCIBIThIBACT
3aTPYAHEHUS B BBITIOJTHEHUH MTPAKTUYECKUX 3aJaHUMN.

«HeynosnerBopurenbHO»

CTyzneHT He 3HaeT 3HaAYUTENbHOM YacTH MPOrpaMMHOTO MaTepHaa, JOMyCKaeT CYLIeCTBEHHbIE OIMOKH, ¢ OOJIBIINM
3aTPYIHCHUEM BBITTOJTHSACT MTPAKTHIECKUE PaOOTHI.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |Kurrens Y., I'yces BBenenue B ¢pu3uky TBepaOrO Tema: [yueOHOE PYKOBOJCTBO | Mocksa:
A A [Anbsuc], 2013
JI1.2 | Epemun B. B., OcHOBBI 00111IeH 1 (HU3NIECKOH XUMUH: YIeOHOE TOCOOHe JIIst JlonronpynHsrii:
Bopesckuii A. 5. BY30B Wnrennexr, 2012
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Pa6ouas nporpamma aucoumminHe! "da30Bble PABHOBECHS M CTPYKTYpOOOpa3oBaHue" 10 HAIPAaBICHHIO OATOTOBKH

(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B crp. 11
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.3 | benenkos E. A, HaHnoanmasbl ¥ poACTBEHHBIE YIIIEPOAHbIE HAHOMATEPUAJIbL: ExarepunOypr:

HBanogckas B. B.,
HBanosckuii A. J1.,

KOMITBIOTEPHOE MAaTEPHUATIOBECACHNEC

[YpO PAH], 2008

Makypus 1O. H.
JI1.4 | Kutrens Y. BBeznenue B (pu3nKy TBEpIIOTO Tela: HayqIHAsS JINTepaTypa Mocksa : Hayka, 9BbC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.5 | Bynunoposa I'. B., ®Da30BbIe PABHOBECHS B OJJHOKOMIIOHEHTHBIX cUCTeMax: yueOHoe |Kazans : 9bC
Tansamerounos 1O. nocobue Kazanckuii
I'., Apomesckas X. (https://biblioclub.ru/index.php?page=book&id=427849) HAIMOHATEHBIN
M., bapabanos B. HCCIIEZI0BATEIBCK
I1., lIunosa C. B. i
TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2014
JI1.6 | Bynmunoposa . B., ®a30Bble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CUCTEMaX: Kazans : 9BC
lansameraunos 1O. y4aeOHoe mocooue Kazanckuit
I'., AApomesckas X. (https://biblioclub.ru/index.php?page=book&id=427846) HaIMOHATHBIN
M., Bapabanos B. HCCIIEI0BATENBCK
I1., IIpockypuna B. i
E. TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2014
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | XKnanos I'. C. ®dusnKa TBEpIOTro Tea: MOHOTpadus Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475621) WznarenbcTBO
MI'Y, 1962
JI2.2 | EropoBa E. B., DU3NKO-XUMUYECKIE OCHOBBI HAHOTEXHOJIOTHHA: PYKOBOJICTBO K WBanoBo : 9BC
IMonenos 1O. B. IIPAKTUYECKUM 3aHITUAM UrxrTy, 2009
(http://e.lanbook.com/books/element.php?
pll_cid=25&pll_id=4510)
JI2.3 | Ulyctuxos A. A, HaHocTpyKkTypHBIE MaTeprabl: MOHOTpadus Mocksa : PUIL] 9BC
XanuauHk P., Xwmn (https://biblioclub.ru/index.php?page=book&id=115678) Texnochepa,
A 2009
J12.4 | ®enpn A, AMopdHBIe U CTEKII000pa3HbIe HEOPTAHUYECKUE TBEP/BIC Tela Mocksa: Mup,
BunorpagnosaI. 3., 1986
Komo6os A. B.,
Kyuenok U. b.,
Tananaes U. B.,
HemboBcknii C. A.
7.1.3. Metoguueckue pa3padoTku
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | benenkos E. A., [IpakTrkyM 10 (a30BBEIM PABHOBECHSIM U YemnstOnHCK : 9BC
I'pemnsikos B. A. CTPYKTYpOOOpPa30BaHUIO W3narenscTBO
(http://library.csu.ru/rbooks2/view2? YesstOuHCKOro
code=local/007725/belenkovea) TOCYyIapCTBEHHOT

O YHUBEPCHUTETA,
2016

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"

€

Jlanb [DnexTpoHHbI pecype] : anekTporHO-0ubIHoTeuHas cucrteMa (OBC) / u3natenscrBo Jlans. URL:

http://e.lanbook.com/

22

YHUBepcUTETCKas ONOIMOTEKa OHIalH [ DIEKTPOHHBIN pecype] : AIeKTpoHHO-0nbmuoTednas cucrema (O6C) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/

33

IOpaiiT [DnexTpoHHSEIH pecypc] : anekTpoHHO-O0nbmnoTeuHas cuctema (OBC) / m3narenscrso HOpaiit. URL:

https://urait.ru
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34 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTpoHHast bunbanoreka / Haya. sanmexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyenb UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpoHHBIN KaTanor HaydHoU oubmmorekn UenlY [DnekTpoHHbii pecype] : 6a3a nanubix / Yensio. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHansl American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: Toneko u3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIN.

3. Web of Science : MynpTHANCIHUIIINHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxum pocryma:
N5 3apeructpup. noas3opateneit Yenl'Y. — TeKcCT : aMeKTpOHHBIH.

4. Scopus : pedeparusHas 6a3a qaHHbIX / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: s
3apeructpup. nojp3oBateneid YenlY. — TeKCT : 3ME€KTpPOHHBIMH.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — $I3. anrn. — PexxuM nocTyma: 1uis 3aperucTpup. MoJIb30BaTenei
Uenl'Y. — Tekcr : 3IeKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHHME JUCIIMITJINHBI (MOJY JIA)

OcBOEHUE AUCIUILUIMHBI OCYIIECTBIACTCS B y4eOHOH ayAUTOPHH IIEPBOTO KOpITyca, pacCUMTaHHOH Ha 25 cTyneHToB. Eciu
3aHATHUS BEAyTCs IS IOTOKA CTYASHTOB, TO JUCIUIUIMHA BEJETCS B JICKIHOHHON ayITUTOPHH MIEPBOTO KOPITyca,
paccuuranHoi Ha 100 cTyqeHTOB.

JIJs yCTIenHOTO OCBOCHUS TUCIIMILUTHHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYJIBTHMEINHHBIM KOMIUIEKCOM U SKpaHOM
JUISL IEMOHCTpALMK CIaiI0OBBIX TPe3eHTaIUi.

Vcrions3yroTest 3IeKTpOHHBIN YHTATBHEIN 321 HaydHoH Onbmmorexn YenlY (ayauropus 206) u yaebHast mabopaTopus
BBIYHUCIIUTENBHON (pu3uku kadenpsl TeopeTudeckoil pusnku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MYJIBTUMEIMHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CIPaBOYHOM JINTEPATYpE, SHIUKIONCINAM, OHOIHOTpadhMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

OO0ydJeHne HHBAIM/OB | JIMI] C OTPaHIMYEHHBIMHA BO3MOKHOCTSIMH 3I0POBbS OCYIIECTBIISIETCS C IPIMEHEHHEM CIIETYIOIIETo
CIIEIHATBHOTO 000PYIOBAHUS:

a) IUIs T C HapYIIEHUEM CiTyXa (aKyCTHYECKUH yCUIUTENb W KOJIOHKH, MyIbTUMEIUHHBIA IIPOEKTOD);

0) Ut UIT ¢ HapyIIeHneM 3peHus (MYIbTHMEUHHEIN MPOeKTOp (MCIOIb30BaHNE IPE3CHTAIINH C YKPYITHEHHBIM TEKCTOM);

B) JJI JIML € HAPYIICHUEM OIMOPHO-ABUIaTCIIbHOTO anrapara (HepCOHaJ’[BHBIe MOOUJIBLHEIE KOMIIBIOTCPHI — HeT6yKI/I).

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

IMpu n3ydeHny JTaHHOW TUCIIUIIIMHEI HCIONb3YIOTCS JIEKIIHOHHBIC, MPAaKTHYECKUE 3aHATHS U CaMOCTOSTeNbHAs paboTa
cTyaeHTa. Ha NeKIMOHHBIX 3aHATHAX MPeoAaBaTenb H3araeT OCHOBHOE coziepkaHue TeM nporpaMMsl. [IpopaboTky
JICKIMOHHOTO MaTepuaa XelaTeJIbHO MPOBOANTH KakK MOCIe KaXKIOTO 3aHATHS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MTO3BOJIUT
CBSI3aTh BOSJIMHO ITOJy4CHHBIC CBEACHHS M COCTaBUTH IIENBbHYIO0 KapTHHY. CTyIEHTY ciIeayeT paBHOMEPHO B TCUCHHE
ceMecTpa pacipeieNsTh yueOHy0 Harpy3Ky [0 HOATOTOBKE K CEMHHAPAM, CAaMOCTOSTENIBHON paboTe 0 TeMaM, BEBIHOCUMBIM
Ha CaMOCTOATENbHYIO PaOOTy CTY/IEHTA.

Ha mpakTiyecknx 3aHATHIX pacCMaTPUBAIOTCSA OCHOBHBIE METOMBI M TPHEMEI PEIIeHHs 3a1ad. PekoMeHyeTcs mepesn
KaX/bIM [IPAKTHYECKUM 3aHATHEM BBITIOJIHUTH JOMAIIHEE 3aJaHNe, YTO O3BOJIHUTS JIydIlle YCBOUTH MPEIbLIYIIINA MaTepHa,
U M3y4uTb JIEKIIMOHHBIN MaTepyal o NpecToseil Teme.
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Ba)XHBIM MOMEHTOM TP N3y4CHUH JTFO00H AUCIUTUTIHEI SBIISCTCS OPTaHU3AIS CAMOCTOATEIbHON paboThl. [Ipu ocBoeHNHN
MaTtepuana He CllefyeT CTPEMUTHCS K MeXaHWIeCKOMY 3alIOMHHAHUIO IIPUBEICHHBIX OIpeeneHnl, opMyIupoBOK U
TIOJIOXKEHHMH, eciti TpeOoBaHus K Bam npsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢h(ekTHBHOIT MOXKET OKa3aThCsl MOIBITKA
TIOHSTH CYTh SIBJIICHHS, BEIpAaOOTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKAITUNCS B peKOMEHIOBAaHHON
nurepartype. CkazaHHOEe 0cOOeHHO 3()(heKTHBHO, KOTIA Pedb HIET O TAKUX TPEOOBAHMAX, KAK KIIOHUMAET) HIIH «HMEET
npezcrasieHue». Hanporus, ecnu Bel nmeete neno ¢ TpeOoBaHUEM K JEATEIbHOCTH «JOIKEH YMEThY, TO PEKOMEHTyeTCs
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE JCATCIBHOCTH. Bee 3T0 mMeeT HemocpeICTBeHHOE OTHONICHHE K ITOATOTOBKE K
MPaKTHYECKUM 3aHATHAM. [Ipr BOSHUKHOBEHUH BOIIPOCOB TT0 TeMaM, BEIHOCHMBIM Ha CPC, crenyer oOpaTuThCs 3a
KOHCYIIbTaIMEH K MPeroAaBaTento, BeaylleMy JeKIHOHHbIE 3aHATHA. B TeueHue Bcero cemectpa pHu OCBOSHHUH Kypca
HCIIONIB30BAaTh CHEHANBHYIO JINTEpaTypy, UMetolytocs B onoanorexe UenlY 1 Ha 37€KTPOHHBIX HOCUTEIISX.

ITpn moaroTOBKE K MPAKTHIECKUM 3aHATHAM CTYICHTHI MOTYT ITOJIE30BAaThCS SIEKTPOHHBIME MaTepHalaMH, Pa3MeIleHHBIMH
Ha caiftax KOH(EePEHIHH, JTEKTPOHHBIMYA KHUTaMH U JOCTYIOM K BEAYIIUM HMEePHOIUIECKUM XKypHAIaM, UMEIOIINMCS B
Hay4JHOI 6ubmroTeke yHuBepcuTera. CTyneHTaM HEOOX0AUMO U3YdHUTh TUTEPATypy, PEKOMEHIYEMYIO IPENoAaBaTeIsIMU.

B ocBoeHnn muciuminHBl (MOIYIIS) HHBAJHIAMH ¥ JIAIIAMHA C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHHE NMEET HHANBHAyabHas paboTa. [Tox mHANBHYaTbHOM pabOTOI opazymMeBaeTcs ABe (GOpMBI B3aNMOJCHCTBUS C
mpernojaBaTesaeM: HHIUBUIyaIbHas yuyeOHas paboTa (KOHCYNBTAlNN), T.€. IOTOJHUTENbHOE pa3bsiCHEHHE yueOHOTO
MaTepHalla 1 yriryOJeHHOe U3ydeHHne MaTepralla ¢ TEMH 00y4aIoUMHUCS, KOTOPBIE B 3TOM 3aUHTEPECOBAHBI, U
WHIVBHIyaNbHast BOCHHTATeNbHas padoTa. IHANBHTyaTbHEIE KOHCY/IBTAIIMH IO IPEIMETY SIBISICTCS BaXXHBIM (DaKTOpOM,
CIIOCOOCTBYIOIIMM HHANBUIYAIH3AUHA O0YICHUS U YCTAHOBIEHHUIO BOCITUTATEIHHOTO KOHTAKTa MEXY IIPEMOJaBaTeNeM H
00yuaromuMcs HHBAIUAOM UM 00y4aromKMCcs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

B ciyqae npuMeHeHHs Tpu 00Y4eHUH AUCIUTUTHHEL SJICKTPOHHOTO 00Y4YEHHSI, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YIarOIUXCsI ¥ TPEHOAAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIANH-JIEeKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPEHIINH U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTAaHIMOHHOTO 00y4yeHus Moodle,
MS Office365, bopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpn 0OydeHny NHIl C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
o0pazoBaTenbHBIE TEXHOIOTHH MPEIyCcMaTPUBAIOT BOSMOXKHOCTG IIpHeMa-Tepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymiecTBusieTcs Ha OCHOBaHHHU «I10JIOKEHNUS 0 peann3ai OCHOBHBIX U JIOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHUTeTY, «[10705keHNs 0 TTopsAAKe 3aUeTa 00YyJIAONIMHICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTHH (MOIYNeH), MPaKTHUK, JOTOJTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckimoanTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aiii 00pa30BaTeNbHON IS TETFHOCTH ¢
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIePeUeHb IEKTPOHHON HH(OPMALIUOHHO-
00pa30oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJINHBI OBYYAIOIIUMHUCH C
HNHBAJINJIHOCTBIO U OT'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBoeHHE JUCHUIUIMHBI WHBAIWAAMA M JIHIAMH C OrPAHMYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI OCYIUECTBISIETCS  C
HCITOJIb30BAHMEM CIEIHAIBHBIX TEXHUYECKMX CPENCTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMBIX PeCcypCHBIM
y4eOHO-METOJMYCCKUM IIEHTPOM IO OOYYCHHIO MHBAIUIOB H JIAI C OTPAHMYCHHBIMHA BO3MOXKHOCTSMH 310poBbs Yenl'Y mo
3ampocy oOydaromerocsi (MOGHJIBHBIE CIIEIUATbHBIE TEXHUYECKHE CPEACTBA sl JIHI C HAPYUICHUSIMH 3pEHHs U C
HapyIIEHHUEM CIllyXa, aACCHCTHBHbBIE HHPOPMAIOHHBIC TEXHOJIOTHH).

Ipu HEOOXOAMMOCTH JUIS OOYYAOIIMXCS C HAPYIICHUSMH 3PEHHS Ha pabounMx MecTax JJisi IPOBEACHHS MPAKTUYCCKUX WA
nab0paTOPHBIX 3aHSATHH YCTAHABIMBACTCS CICHMAIBHOE MPOrpaMMHOE obecnedeHne (ImporpaMMa pedYeBOil HABHIAIIUH,
peveBble CHHTE3aTOPBI, IKPAHHBIE JIYITBI).

B yueOHble aymuropuu o0OecrieunBaeTcs OECHpPENSTCTBEHHBIA JJOCTYIl Uit OOY4aroIUXCsl C WMHBAJIUAHOCTBIO W C
OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbsl. B KaXIoW ayauropuu, rje OOy4arOTCs HHBAIWABI U JIUIA C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMU  3/I0POBbsI, TMPEILYCMATPUBAETCSI COOTBETCTBYIOLIEE KOJMUYECTBO MECT JUIi OOYydYaroUXcs C  y4eToM
HapYIICHHUH UX 37I0POBBSI.

Jlyist OCBOEHMSI TUCIUILIMHBI WHBAIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 30POBBS MIPEIOCTABISETCS JOCTYI K
MCYaTHBIM KCTOYHHMKAM, HUMCIOMMMCS B HaydHOH OmbOmmoreke Yenl'Y, ¢ MOMOIIBIO CHEHHATIBHBIX TEXHUYCCKHX CPEICTB;
JOCTYIT C MOMOIIBIO CMENUATBHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2MeKTPOHHOTO TOKyMEHTa B (hoHIe HayaHOU OnbmmoTekn Yenl'Y wiy 21eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
Y4eOHO-METOAMYECKHEe MaTepHaibl Ui OOYYarOMIMXCS W3 YMCIA HHBAIMIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOJKHOCTSIMHU
37I0pOBbSI TIPEJOCTABISAIOTCS B (OpMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM WX 3[0POBbS M OCOOEHHOCTSIM BOCIIPHUSITHS
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nHpopMann.

Jnst MHBaNIMIOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBEI MOXET OBITh YAaCTHYHO WU
MOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpm mpoBemeHMM MPOMEXYTOYHOH AaTTECTAIlMM IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0pPOBBSI 00ECHEIMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WHMBUIYJIbHBIX OCOOCHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEACHMS NPOMEXYTOYHON aTTECTAIMH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 33/1aHHA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHCBMEHHO mpudToMm bpaiurs, ¢
HCIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpy mpoBexeHWH NPOLEAYPHl OLEHUBAHUS PE3YITATOB OOY4EHHS MHBAJIMAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
37I0pOBbsSl TIPEAYCMAaTPUBACTCSl HCIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. IIpum HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTpaHWYIECHHBIMU BO3MOXHOCTSIMU 3I0POBBSI MPENOCTABISACTCS JOMONHUTENBFHOE BpeMsl IS MOJTOTOBKHM OTBETa Ha 3aJaHUS,
NpOLEypa OLICHUBAHUS PE3Y/IETATOB OOYUCHHS 110 JUCHUILINHE MOXKET HPOBOJIMUTHCS B HECKOJIBKO ITATIOB.
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ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acemanus Ne 04 ot 18.02.2025
3aBenyrommii kadempoit COIIaCOBAHO B./l. ByuenbHUKOB

ABTOpHI (COCTaBUTEIH) M.B. MarioHuHa
B.A. I'pemHsikoB

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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