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PABOYASA ITPOIT'PAMMA
JAUCIMITIIMHBI COBQeMeHHaH ggmmca TBEPJIOro TeJjaa

Ju1st HanpapyieHus moArotoBku 12.04.03 doroHnka u onTonH(OpMaTHKA

CocraBurenb(n):  A.¢.-M.H., [Ipodeccop. Kpeuios B. U.

OO6cyxnena Ha 3acenanuu kKagenpel:  (k911) ®Ousuka u TeopeTUIECKas MeXaHUKa

ITporokon ot 25.04.2024r. Ne 4

O6cy>1<z[eHa Ha 3aceJJaHuHd METOANYCCKON KOMUCCHU I10 POACTBCHHBIM HAlIPpABJICHUAM H CIICHHUAJIBHOCTAM: HpOTOKOJ'I

r. XabapoBck
2024 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2025 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnoiaHeHus B 2025-2026 yueOHOM Toqy Ha 3aceqaHuy Kadeapbl
(x911) ®u3uka n TeopeTHUeckas MEXaHUKa

IIporokon or 20251. Ne
3aB. kadeapoii [Tssuun C.A., 1. pus.-mar. Hayk, npdheccop

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

Ipencenarens MK PHC

2026 .

Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2026-2027 yueOHOM Tony Ha 3aceqaHuy Kadeapbl
(k911) ®usuka 1 TeoOpeTHUECKast MEXaHUKA

IIporokon or 2026r. Ne
3aB. xadeapoit [Tsunn C.A.,a. ¢us.-MaT. Hayk, npdeccop

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoanenus B 2027-2028 yuebnom roay Ha 3aceqaHny Kabeapbl
(¥911) ®Ousuka 1 TeopeTuueckasi MEXaHHKa

[Iporokon or 2027 1. Ne
3aB. xadeapoit [Trann C.A.,x. ¢us.-MaT. HayK, npdeccop

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpeacenarens MK PHC

2028 T.

PabGouast mporpaMma nepecMoTpeHa, 00CyKCHa M 000peHa JIIst
ucnoaHeHus B 2028-2029 yueOnoM roay Ha 3aceqaHny Kadeapol
(x911) ®OusnKa 1 TeopeTHIECKasi MEXaHUKa

[Iporokon or 2028 r. Ne
3aB. kadenpoii [Lsraun C.A., 1. dus.-mar. Hayk, npheccop



Pabouas mporpamma gucrmmuinHEsl CoBpeMeHHast (PU3MKa TBEPIOro Teia

paspaborana B coorBeTcTBHE ¢ PI'OC, yTBEpsKICHHBIM IpHKa3oM MuHHCTEpCTBa 00pa3oBaHUs U Hayku Poccuiickoit
®Oenepanun ot 19.09.2017 Ne 935

KBammduxanms MAarucTp

®dopma obydeHus o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mmas TpyI0eMKOCTh 33ET

Yacos 1o yueOHOMY ILIaHy 108 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCIIE: 3a4€ThI C OLIEHKOH 1
KOHTaKTHas pabora 52 PI'P 1 cem. (1)
caMoCTOsITeNbHast paboTa 56

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 1(1.1)
Tp Ha Kypce>) Uroro
Henenp 112/6
Bun 3ansatuit v PII v PII
Jlexuuu 16 16 16 16

ITpaxruuecku 32 32 32 32
e

Konrpons 4 4 4 4
CaMOCTOSITENb

HOM paboThI

Uroro ayn. 48 48 48 48
KonraxrHas 52 52 52 52
pabora

Cam. pabota 56 56 56 56

Uroro 108 108 108 108




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Poxp 1 MeCcTO pa3NnUYHBIX ACHEKTOB (PU3HMKK KOHAEHCUPOBAHHOTO COCTOSIHUS B PA3BUTHH TEXHOJIOTUI (DOTOHHKH,
ONTOMH(POPMATHKU, ONTUIECKUX HH()OKOMMYHHUKALIM, ONTHYECKOTr0 TPUOOPOCTPOCHHUS, ONTUYECKON HAyKU B LIETIOM.
OCHOBHBIE NTOIXObI K U3YYEHHIO CBOMCTB TBEPAbIX Tell. PDU3NUECKUE CBOICTBA TBEPABIX TEJI, OLIPEAEIAEMbIE CUITaAMU
MeXaTOMHOT0 B3auMojieicTBus. Kpucrammnaeckas pemerka. AHU30TPOIUS KPUCTALIOB. JIeeKThl KpUCTaIUINIEeCKOM
pemeTkn MexaHWYe-CKie CBOMCTBA TBEPABIX Tel. Ypyras aedopmarius u 3akoH ['yka. 3aKOHOMEPHOCTH IIaCTHYECKOH
nedopmarmu. [IpouHocTs TBepAbIX Ten. KBaHTOBBIE cTaTUCTUKH Bose-Diiniureiina u depmu-/{upaka. @OHOHHBIH T'a3.
Teopuu TerutonpoBoaHocTH Jebast n DHHIITEHHA. DIEMEHTHI TEOPUH TEIUIONPOBOAHOCTH TBEPABIX TeNl. TeII0eMKOCTh 1
TEIUIONPOBOAHOCTE aHN30TPONHBIX Tell. YpaBHeHue [lIpenuarepa. [IpubimkeHe caMOCOTIaCOBAHHOTO IO,
OpnnooanekrponHoe npudnmwkenue. Oneparop tpancisuuu. Oynxiun braoxa. O6nacTs onpeneneHus BOJIHOBOTO BEKTOpa U
€ro TUCKPETHOCTh. 30HHAs TCOpHs TBEPABIX Ted. CTaTUCTHKA 3IEKTPOHOB B MeTayutaX. COOCTBEHHBIE U IPUMECHBIE
NOTyNpoBOAHUKU. CTaTUCTHKA 3JEKTPOHOB U IBIPOK B MOITYIIPOBOJHHUKAX. DIEKTPUUECKUE U ONITUYECKHE CBOMCTBA
HaHopa3MepHbIX CTPYKTYp. [loHsTHe 0 HaHOTexHONorusX. [loBepxHocTHble sBieHus. KonrakrHele siBneHus. KonTakrHas
pasHocTh noreHuuanos. Pabora Beixona. Kontakr Merami-merani. Konrakr Metayui-nonynpoBofaauk. P-n nepexon. Auon.
Tpanzuctop. I'erepocTpykrypsl. HepaBHOBeCHBIE sIBICHHS B IOJIYNPOBOAHMKaX. Kiaccuueckast 1 KBAHTOBasi TEOPHSI
JIMCIIEPCHH CBETOBBIX BONH. [lornomenne cBera. CrieKTpbl COOCTBEHHOI'O U IPHIMECHOTO TOTTIONICHHS. JIIoMHHEeCIICHITHSL.
®dotope3nucTopsl, GOTOAMOAB! U CBETOANOLL. [1omynpoBOAHMKOBEIE J1a3epbl. PacpocTpaHeHne CBETOBBIX BOJH B
ONTUYECKUX KpucTasutax. Onruyeckas anuzorponus. PaccesiHue cBeTa B TBEPABIX TeNax. DINEKTPOONTUIECKUE,
HEITMHEHHO-ONTHYeCKHe U GoToeKTprIecKkre 3P (eKTHl B TBEpIBIX Tenax. MarepnaibHas, BOTHOBOTHAS U
MOJISIPU3AL[MOHHO-MO/IOBAs IUCIIEPCHs CBETA B ONITUYECKUX BOJTHOBOJIAX. [ 'eHepaliys ONTHYEeCKUX FapMOHHUK U arl-
KOHBEPCHSI B HEJIMHEHHO-ONTHYECKUX KpUcTasuiaxX. [IpocTpaHcTBEHHO-BpEeMEHHBIE MOy ISITOPBI CBETa HA OCHOBE
ANEKTPOONITHYECKIX KpHUCTAIIIOB. [IprMeHeHne GpoTopedpakTHBHBIX KPHCTAIUIOB B yCTPOHCTBAX THHAMHYECKOM
ronorpagum.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Kon qucnuminser: | b1.0.02

2.1 | TpeGoBaHusi K MpeIBapUTEIbHOM MOATOTOBKE 00yYalolIerocs:

2.1.1 | ®duznueckne OCHOBBI (POTOHUKKM U ONTOMH(OPMATHKH

2.1.2| ®unocodckue npodIeMbl HAyKd U TEXHUKA

2.2 | JucuUMILUIMHBI U IPAKTUHKH, [JI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILINHBI (MOIYJIs1) HEOOXOAUMO KAK
npeauiecTByouiee:

2.2.1 | UCTOYHUKY ¥ IPUEMHHUKU U3ITy4EHUS

2.2.2 | CrieriuajibHbIE€ BOJIOKOHHBIE CBETOBObI

2.2.3 | ®oTonHAyINPOBAaHHBIC IPOLIECCHl B HAHOPAa3MEPHBIX CpeiaX

3. IEPEYEHb IVIAHAPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUS OBPA30BATEJIbBHOU ITPOI'PAMMABbI

OIIK-1: Cnioco0eH npeacTaBisiTh COBPEMEHHYI0O HAYYHYI0 KADTHHY MHPA, BbIABJIATh €CTECTBEHHOHAYYHYIO CYLIHOCTh
npooJemsbl, GopMyJIHPOBATH 32/1a4H, ONIPee/IATh MYyTH UX PellIeHHs U OLeHUBATh 3 (PeKTHBHOCTH BHIOOPA U METO/10B
MPAaBOBOii 3aIUTHI Pe3yIbTATOB HHTEJUICKTYATbHOI NesITeJTbHOCTH ¢ y4eToM crieiu(p KN uccieoBaHuil U pa3padoTKn
npu0opoB M CHCTEM, TEXHOJIOTHii NPOM3BOACTBA ONTHYECKHX CPel, MATEPUAJIOB M YCTPOHCTB (DOTOHUKH U
onTouH(GOPMATHKH

3HaThb:

EcrecTBeHHOHayYHBIE U OOIIEHH)KEHEPHBIE 3HAHUS, METOABI MATEMAaTHIECKOr0 aHAJIHM3a ¥ MOJICINPOBAHMS B HH)KCHEPHOI
JIeSITEIILHOCTH, CBSI3aHHOH ¢ (JOTOHHBIMHU TEXHOJIOTUSAMH 00pabOTKN HH(OPMAIIUH, IIPOSKTHPOBAHUEM, KOHCTPYHPOBAHUEM H
TEXHOJOTUSIMU TIPOU3BOJCTBA NEMEHTOB, IPHOOPOB U CUCTEM (POTOHUKU U ONTOUH(OPMATUKU

YMeTh:

IIpUMEHATh €CTeCTBEHHOHAYYHBIC 1 OOIICHHKCHEPHBIC 3HAHNUS, METObl MATEMATHYCCKOTO aHAIIN3a U MOJICIHPOBAHUS B
WHKCHEPHOH e TebHOCTH, CBI3aHHON C (DOTOHHBIMH TEXHOJIOTHSIMU 00pabOTKH MH(OPMAIIHH, TPOSKTHPOBAHHIEM,
KOHCTPYHPOBAHUEM U TEXHOIOTHSIMH TPOU3BOJICTBA DJIEMEHTOB, MPHOOPOB M CUCTEM (DOTOHUKH U ONTOUH(POPMATUKH

Baanernb:

CriocoOHOCTBIO IPUMEHSATH €CTECTBEHHOHAYYHBIC M OOIMEeHH)KEHEPHbIE 3HAHMUS, METOABI MaTEMaTHIECKOr0 aHAJIM3a 1
MOJICNIUPOBAHUS B HHKCHEPHOH JeATEIbHOCTH, CBSI3aHHOH ¢ (DOTOHHBIMHU TE€XHOJIOTUSIMU 00paboTKi HH(OpMALUH,
HPOEKTHPOBaHUEM, KOHCTPYHPOBAaHUEM U TEXHOJIOIMSIMU ITPOU3BOJICTBA AIEMEHTOB, IPUOOPOB M CHCTEM (DOTOHHKH U
ONTOHH(OPMATHKA

OIIK-2: Cunocoben OpPraHu30BLIBATH IPOBEACHHE HAYYHOI'0 HCCJIC10BAHUA U pa3pa60TRy HOBBIX ONITUYECCKHUX CUCTEM U
TeXHO.]'IOFPIﬁ, NpeacTaB/IATh U APryMEHTHPOBAHHO 3alIHIIATDH MOJYY€HHbIC PE3YyJIbTaThl I/IHTeJ'IJIeKTyaJILHOﬁ ACATECIbHOCTH,
CBSAI3aHHBIC ¢ METOAAMMU U CPEACTBAMHU ONITHYECCKUX U (l)OTOHHb]X HCCJIeTOBAHNI

3HaTh:

HpO(I)CCCI/IOHaJ'ILHyIO ACATEIIBHOCTD C YY4E€TOM SKOHOMHYCCKHUX, SKOJIOIT'MYCCKUX, COMATIbHBIX, UHTCJUICKTYaJIbHO IPABOBLIX U
Apyrux OFpaHI/I“IeHPII;‘I Ha BCCX oTanax JXU3HCHHOI'O HUKJIa TCXHUYCCKUX 00BEKTOB U IponeccoB




YMeTh:

OC}/HICCTBJ'IHTI) l'[pOCI)eCCI/IOHaJ'II)HyIO ACATCIBHOCTD C YYETOM 3KOHOMHYCCKHUX, DKOJIOIMYCCKUX, COOUATIBHBIX, UHTCIJIEKTYaJIbHO
MPpaBOBbIX U APYTUX orpaaneHnﬁ Ha BCEX dTanax }XU3HCHHOI'O IMUKJIa TCXHUYCCKHUX 00BEKTOB U IIpo1ecCcoB

Baanernb:

Cnoco0HOCTBIO OCYHIECTBJIATH HpO(I)eCCI/IOHaJ'IBHy}O ACATCIIBHOCTD C YY4ETOM 3KOHOMHWYECKHX, SKOJIOT'MYCCKUX, COLIUAIBHBIX,
HHTCJUICKTYAJIbHO IIPAaBOBLIX U APYTUX OFpaHPI'—ICHPII:I Ha BCCX OTanax >XKM3HCHHOI'O HMKJIa TCXHUYCCKUX 00BEKTOB U IponeccoB

IIK-3: Cnioco6HOCTh OLIEeHUBAThH HAYYHYIO 3BHAYMMOCTDb U NMEePCHEKTUBLI MPUKJIAJHOI0 HCIIOJIb30BAaHUSA PE3yJIbTATOB
HCCJICA0BAHUA

3HaTh:

COBpeMeHHLIe HAaYYHBIC JOCTMKCHUSA HAYKU U TEXHUKU

YMeTh:

OHEHI/IBaTL HAaYYHYIO 3HAYUMOCTDH U MEPCIEKTUBBI IPUKITATHOTO UCTIOJIB30BAHUS PE3YIHLTATOB UCCIICTOBAHUSA

Baanernb:

CrocoOHOCTBIO OLCHWBATH HAYYHYIO 3HAYUMOCTH U IEPCIEKTUBBI TPUKIIATHOTO UCITOJIB30BaHUA PE3YIIBTATOB UCCIICIOBAHUA

4. CONEP’)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKASAHUEM
OTBEJAEHHOI'O HA HUX KOIMYECTBA AKAJEMHUYECKHUX YACOB U1 BUJIOB YYEBHBIX 3AHATHUHA

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuyanne
3aHATHSA 3aHATHSA/ / Kype M PAaKT.
Paznean 1. Jlekuuu

1.1 Beenenue. Leaun u 3agauu OCBOCHUS 1 2 OIIK-1 JI1.1J12.1 0
JUCIUIUINHBL. Ponb 1 MEeCTO pa3iIuHbIX OIIK-2 IIK- J12.2J12.4
acTeKTOB (PM3UKH TBEPAOTO TeJa B 3 J12.5
Pa3BUTHU TEXHONOTUN (POTOHHKH, 2122
ONTOHH(OPMa-THKH, ONTHICCKAX
MH(POKOMMYHHKAITUH, ONTHYECKOTO
IpuOOPOCTPOCHNUS, ONTHUE-CKON HAYKH B
nenoM. OCHOBHBIE IOAXO/BI K U3YUEHUIO
CBOMCTB TBepIBIX Tel. /JIex/

1.2 dusnueckrue CBOMCTBa TBEPABIX TE, 1 2 OIIK-1 JI1.1J12.1 0
OIIpEeIEAEMBIE CHIIAMH MEKATOMHOTO OIK-2TIK- | JI2.2J12.4
B3auMozeiicTBus. Kpucramnuueckas 3 J12.5
petierka. AHM30TPOIHS KPUCTAIIIIOB. 21052
JledeKThl KpUCTATUINIECKON PEeIeTKH
MexaHnueckue CBONCTBA TBEP/BIX TEI.

VYupyras nedop-maius 1 3akoH ['yka.
3aKOHOMEPHOCTH TIACTHYECKOI
nedopmaryn. [Ipo4HOCTE TBEP-IBIX
ten. /Jlex/

1.3 KBanToBbie ctatucTuku bo3e-DiiHmTeliHa 1 2 OIIK-1 JIL.1J12.1 0
u ®epmu-Jlupaka. DOHOHHBI ra3. OIIK-2 TIK- J2.2J12.4
Teopun TemmonpoBoxHOCcTH [Jlebast u 3 J2.5
OiHIITeiHA. DJIEeMEHTHI TEOPUU 2122
TEIUIONPOBOA-HOCTH TBEPABIX TEII.

TemIo0eMKOCTh B TETUTOPOBOTHOCTD
aHM30TPONHBIX Tel. /JIex/

1.4 Ypasuenue Ulpeaunrepa. [Tpubnikenue 1 2 OIIK-1 JI.1J12.1 0
camMocoriiacoBaHHoro mnojs. OxaHo- OIIK-2 IIK- J12.2J12.4
AJIeKTpOoHHOE MpuoOIKeHue. Omeparop 3 J12.5
tpascsnuu. @ynaxmu broxa. O6macts 3132

OIpe-/Ie/IeHNs] BOTHOBOTO BEKTOPA U €ro
JVMCKPETHOCTb. 30HHAS! TEOPHS TBEPABIX
Ten. CTa-TUCTHKA JEKTPOHOB B
Metasnax. CoOCTBEHHbIE M IPUMECHBIE
oynpoBogHuKd. CTa-THCTHKA
SIIEKTPOHOB M JBIPOK B
MOTyTIPOBOTHUKAX. /JIex/




1.5 OnexTpuyecKre 1 ONTUIECKUE CBOHCTBA OIIK-1 J1.1J12.1
HaHOpa3MepHbIX CTPYKTyp. [loHsATHE O OIIK-2 TIK- | JI2.2J12.4
HaHOTEXHONOTUsAX. IIoBEpXHOCTHBIE 3 J12.5
siBieHus. KOHTaKkTHbIE SBJICHUS. 2122
KonTtakTHas pa3HOCTh NOTEHLUAIIOB.

Pabora BeIxoma. KoHTaKT MeTayuI-mMeTasu.
KonTtakt MeTai-nonynpoBogHuk. P-n
nepexol. Juox. Tpansucrop.
I'erepoctpykrypsl. HepaBHOBec-HbIe
SIBJICHUS B TTOTYIPOBOAHUKAX. /JIex/

1.6 Kinaccuueckas u kBaHTOBas TeOpUs OIIK-1 JIL.1J12.1
JUCIIEPCUU CBETOBBIX BOJH. [lornomenue OIIK-2TIK- | JI2.2J12.4
cBera. CriekTpbl COOCTBEHHOTO U 3 JI2.5
MIPUMECHOT'0 HOIJIOIIEHUS. 21092
Jlromunecnennus. @oTope3u-CcTopsl,

(hoTOAMONBI U CBETOJHO/BL.
TomympoBomHUKOBBIE Ja3ephl. /JIek/

1.7 PacnipocTpaHeHne CBETOBBIX BOJIH B OIIK-1 JIL.1J12.1
OITHYECKUX KpUcTaiuiax. Onrudeckas OIIK-2IIK- | JI2.2JI12.4
aHusorponus. PaccesHue ceera B 3 J2.5
TBEPABIX TENaX. DIECKTPOONTHUECKHE, 2132
HEJUHEHHO-ONTHYECKHE 1
(oroanexrpudeckue 3 HEeKTH B TBEPABIX
tenax. /Jlex/

1.8 MarepuanbHasi, BOJIHOBOJHAS U OIIK-1 JI1.1J12.1
TIOJIIPU3ALHOHHO-MOZIOBAs! IUCIIEPCHS OIIK-2TIK- | JI2.2J12.4
CBETA B OITHUYECKUX BOJIHOBOJAX. 3 J2.5
I'eHeparus onTHYECKUX TApMOHUK U afl- 2122
KOHBEPCHSI B HE-JTMHEHHO-ONTHYECKUX
kpuctamiax. [IpocrpaHcTBeHHO-

BPEMEHHBIC MOJYJIATOPHI CBETA HA OCHOBE
JIEKTPOONITHUECKUX KPUCTAIIIOB.
[Ipumenenne poropedpakTHBHBIX KpH-
CTaJUIOB B yCTPOMCTBaX AUHAMHYECKON
ronorpadun. /Jlex/

Paznen 2. [IpakTuyeckue 3aHATHS

2.1 Turnbl MeXaTOMHOH CBSI3U B TBEPABIX OIIK-1 JI1.1J12.3
tenax. /Ip/ OIIK-2 TIK- 2122

3

2.2 MexaHudeckue CBOUCTBA TBEPIBIX OIIK-1 J1.1J12.3 JTUCITY ThI

ten /TIp/ OIIK-2 TIK- 3132
3

2.3 Onepauuu cummetpuu. Touedynsbie OIIK-1 JIL.1J12.3 pabora B
rpynmnsl cuMmeTpud. THrbl OIIK-2 TIK- 2102 MAaJIBIX TPYyIIIax
cunronui. /IIp/ 3

2.4 Hupexcsl Munnepa. O6partHas pereTka OIIK-1 JI1.1J12.3
Burnepa-3eiitia /I1p/ OIIK-2 TIK- 2122

3

2.5 KsanrtoBas craructuka boze-DiitHmTeiina. OIIK-1 JI1.1J12.3

®ononsl. Temneparypa [ebas. /TTp/ OIIK-2 TIK- 2122
3
2.6 KBanTOBast TEOpHSI TEIIIONPOBOAHOCTH OIIK-1 JIL.1J12.3
TBepAbIX Ten /IIp/ OIIK-2 IIK- 21092
3
2.7 3onHas Teopus TBepaoro Tena /Ip/ OIIK-1 JI1.1J12.3 JUCITY ThI
OIIK-2 TIK- 21022
3

2.8 CoOcTBEeHHBIE MOTYITPOBOTHUKH. OIIK-1 JI1.1J12.3 JTCITY ThI

IIpumecHslie nomynposogauku /I1p/ OIIK-2 IIK- 3132
3

2.9 KonTakrHble siBICHUS B OIIK-1 JI1.1J12.3

MOy IPOBOTHIKAX U MeTayniax /TIp/ OIIK-2 TIK- 21092

3




2.10 ITomynpoBOAHUKOBBIH KON, pn - 1 2 OIIK-1 JI1.1J12.3 JUCITY ThI
niepexon /TIp/ OIIK-2 TIK- 21322
3
2.11 Jucnepcus cBera B OTUYECKUX 1 2 OIIK-1 JI1.1J12.3
xpuctamiax /I1p/ OIIK-2 IIK- 3132
3
2.12 ITormnomienre cBeTa B TBEPABIX 1 2 OIIK-1 JIL.1J12.3
tenax. /TIp/ OIIK-2 ITK- 21952
3
2.13 VYipyroe paccesiHue cBeTa B TBEPIbIX 1 2 OIIK-1 JI1.1J12.3
tenax /Tlp/ OIIK-2 TIK- 2122
3
2.14 Heynpyroe paccesiHuie cBeta B TBEpIbIX 1 2 OIIK-1 JI1.1J12.3
tenax. /IIp/ OIIK-2 TIK- 2122
3
2.15 Y4er onTruueckol aHM30TPONHH U 1 2 OIIK-1 JI1.1 JTUCTTY ThI
OINTUYECKON HEOTHOPOIHOCTH OIIK-2 TIK- 21022
MaTepHaJIOB, UC-TIOJIb3YEMBIX B 3
onTHueckoM npudopoctpoerun. /IIp/
2.16 OrtuerHoe 3anstue. /[1p/ 1 2 OIIK-1 JI1.1
OIIK-2 TIK- 2122
3
Paznen 3. CamocTosiTesbHast padoTa
3.1 HU3y4YeHHE TeOPETUUECKOro MaTepuaa o 1 16 OIIK-1 JI1.1J12.1
y4eOHOH U yueOHO-METOANYECKON OIIK-2TIK- | JI2.2J12.4
nureparype /Cp/ 3 J12.5
2122
32 0TpabOTKa HaBBIKOB PEUICHUS 3a/1a4 IO 1 10 OIIK-1 JI1.1J12.3
TeMaM IMpaKTHIecKux 3ausatuii /Cp/ OIIK-2 TIK- 2122
3
33 BBINOJTHEHNE, 0OOpMIICHHUE U cllava 1 10 OIIK-1 JIL.1J12.1
pacueTHo-rpadudeckoit padorsr /Cp/ OIIK-2 TIK- J12.3
3 2122
34 Ioaroroska k 3auetry /Cp/ 1 12 OIIK-1 JI1.1J12.1
OIIK-2 IIK- | JI2.2J12.3
3 J2.4J12.5
2122
Pa3nen 4. KouTpoan
4.1 /3auérCOn/ 1 8 OIIK-1 JI.1J12.1
OIIK-2 IIK- | JI2.2J12.3
3 2.4
2122
4.2 3amura PI'P /PT'P/ 1 0 OIIK-1 JI1.1J12.1
OIIK-2TIK- | JI2.3J12.4
3 21092

5. OIEHOYHBIE MATEPHUAJIBI JIJI51 IPOBEJEHUS MIPOMEKYTOUYHOM ATTECTAIIUHA

Pa3MmeleHbl B MNPUJIOKEHUH

6. YAEBHO-METOIUWYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemas iureparypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /151 OCBOEHUS TUCHUIIUHBI (MOLYJIS)

ABTOpBI, COCTAaBUTENH 3arnaBue

HSI[aTeJ'ILCTBO, rong

JI1.1 |CagenseB 1.B. KBanroBas ontrka. AToMHast ¢pu3mka. Ou3nka TBEpIOTo Tewa. Cankr-Iletep6ypr: Jlans, 2011,
®du3MKa aTOMHOTO SIJIpa U IeMeHTapHbIX yacTuil: Kypc ¢pusuku:
yue0. mocodue ams By30B : B 3-x T. T. 3
6.1.2. IlepeyeHb AONOTHUTEIBHOM JIHTEPATYPhI, HEOOXOAMMO¥ 1J15 OCBOCHHS JUCHHMILIMHBI (MOY.15)
ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOI
JI2.1 |IlaBnos II.B., XoxyioB |®wusuka TBepAoro Tena: Yueo. Mocksa: Brici. mik., 2000,

A.D.




ABTOpBI, COCTaBUTEIH 3arnaBue WznaTenscTBO, roj

JI2.2 | Makcumenko B.A. Du3KKa TBEPAOro Tea: Kype JEKIUi Xabaposck: 3n-so IBI'YIIC,

2016,

JI2.3 | Cupora J.H. ®dusuka TBepAoro Tena: COOPHUK 337a4 ¢ MOAPOOHBIMU Mocksa: JIu6poxom, 2016,

penieHusIMu: yaed. mocobne

JI2.4 |Cangnep B. A., Jnanexrpudeckie KpUCTaIUThl: CHMMETPHS U (PU3UIECKHE Amnarutsr: M3a-Bo Konbckoro
Cunopos H. B, cBoifcta Y. 2: yueb. mocobue : B 2-X . Hay4Horo nesTpa PAH, 2010,
ITanarauko M. H.,

Kanunnukos B. T.

JI2.5 |Cangnep B. A., JInanexTpudeckiue KpUCTaIUTbl: CHMMETPHS U (PU3UIECKHE Amnatutsl: U3n-Bo Konbckoro
Cunopos H. B, cBoifctBa Y. 1: yueb. mocobue : B 2-X U. HayyHoro nenrpa PAH, 2010,
ITanarauko M. H.,

Kanunnukos B. T.

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS

JUCIHHUITHHBI (MOTYJI5)

D1 | Ha caiiTe pa3MemmaroTcs MaTeprallbl O HAYYHO-TEXHHYESCKUX, TPOU3BOACTBEHHBIX, http://www.knigafund.ru/
9KOHOMHYECKUX U 00pa30BaTE/IbHBIX aCIEKTaX COBPEMEHHOM (U3UKK TBEPIOro Tela.
32 | Ha caiite pa3MemaroTcss MaTepHaNIbl O HAYYHO-TEXHUUECKUX, IPON3BOACTBEHHBIX, http://biblioclub.ru/

HKOHOMHYECKUX U 00pa30BaTENILHBIX aCIEKTaX COBPEMEHHOH (PM3UKH TBEPJOrO Tela.

6.3 [lepevyens HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIB3YeMbIX PU OCYLIECTBJIEHHH 00Pa30BaTEIbHOIO Mpolecca mno
AUCHUIIINHE (MOLYJII0), BKJII0Yasl lepedyeHb MPOrpaMMHOro obecnedeHusi 1 HHPOPMALHMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeoOX0AUMOCTH)

6.3.1 Ilepeyens MporpaMMHOro odecrevdeHust

ABBYY FineReader 11 Corporate Edition - [IporpamMma mjist pacro3HaBanus Tekcta, goropop CJI-46

Office Pro Plus 2007 - ITakeT oduCHBIX mporpamm, Iuil.45525415

Antusupyc Kaspersky Endpoint Security ms 6usneca — Pacmupennsiii Russian Edition - AHTUBHpYCHas 3a1uTa, KOHTPAKT
469 IBT'YIIC

ACT recrt - KoMIuiekc nporpaMm Ajisi co3iaHusi 6aHKOB TECTOBBIX 3aJJaHUi, OpraHU3alMy U IPOBEICHHSI CEAaHCOB

tectupoBanus, U ACT.PM.A096.J108018.04, nor.372

Free Conference Call (cBoOOmHAsI TUIIEH3M)

Zoom (cBOOOIHASI TUTICH3US )

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

IMpodeccnonanphast 6a3a JaHHBIX, HHOOPMAITOHHO-CIIpaBoYHast cucTeMa ["apanT - http://www.garant.ru

5>

[IpodeccuonanvHas 6aza JaHHBIX, HHHOPMALMOHHO-CIIpaBoYHas cucteMa Koncynsrantllntoc - http://www.consultant.ru

7. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI, HEOBXOJIUMOM J1JIs1 OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

Aynuropust Haznauenue OcHareHue
1801 VYueOHast ay JUTOPUSE AJIsI HPOBEICHHS KOMIUIEKT y4eOHOH MeOelH, Jocka, SKpaH.
NPaKTHYECKHUX 3aHATHH, TPYIIIOBBIX U TexHudeckue cpeacTBa 00yueHUs: MyJIETHMEIUAIPOSKTOP ITEPEHOCHOM.
MHIUBUIYaJIbHBIX KOHCYJIbTAIUN, TEKYIIEro JlaGopatopHble ycTaHOBKU "ONTHYECKHE METOBI 3alIUCH U XPaHEHUS
KOHTPOJISL ¥ IPOMEXXYTOYHOH aTTeCTalluH. unpopmauun", "Nccnenosanue I111 nazepa”, "Uccnenoanne BAX u
JlaGopatopuu "®usnueckas 1 KBAHTOBAsI ONTHKA", BtAX CHU[oB", "UccnenoBanue xapakrepuctuk ®/1", ocummiorpag C1-
"OnTO3MEeKTPOHHBIC TPUOOPHI U YCTpOCTBA". 65 ( mepeHcHoi), 6mok yrnpasienuss MCO2. Microsoft Office
Ipodeccronanphsrii mwroc 2007 - 43107380, PTC Mathcad Prime 3.0 -
ACT-Tecr mui. Office Pro Plus 2007, nur. 45525415, Total Commander
—L09-2108 or 22.04.2009, 6/c. Visio Pro 2007, mui. 45525415, Windows
XP, muir. 46107380, Foxit Reader (cBobomHO pacmpoctpansemoe [10), 7-
zip (cBobomHO pacmpoctpansemoe [10).
3328 YyeOHast ayAuTOpHs UIsl TPOBEACHUS 3aHATHI KOMILICKT y4eOHOM MeOelH, T0CKa, TEeMaTHYECKHE TIaKaThl, SKPaH.
JICKIIMOHHOT'O THIIA. TexHuueckue cpeacTBa 00yUeHHUs: MYJIbTHMEIUAIIPOSKTOP.
3317 [TomelteHus I CaMOCTOSATECIBHOM pabOThI TemaTHueckue rakaThl, CTOJbI, CTYJIbs, cTeuIaxu KoMmmbroTepHast
obyuatomuxcs. YuraneHslii 3a1 HTB TEXHHKa C BO3MOXKHOCTBIO MOJKIIOUEHHA K ceTh MHTepHeT, cBoboaHOMY
noctyny B 9b6C u DUOC.
3417 YueOHast ay IUTOpHSL J1s IPOBEACHNUS KOMIIJIEKT y4eOHOIl MeOenu, JocKa, TeMaTHUECKUE ITaKaThl
MPaKTHYECKHUX 3aHATHH, TPYMIOBBIX U
HMHIBHYaTbHBIX KOHCYIbTANI, TEKYIETO
KOHTPOJISI M IPOMEXYTOTHOH aTTECTaIHH.
201 KomnbroTepHsIit K1ace A1 TPaKTHIECKUX U Texumueckue cpencTsa 0OydeHHs: KOMIBIOTEPHAst TEXHHUKA C

71a00paTOPHBIX 3aHATHH, IPYIIIOBBIX H
HHIIVBHAYaJIbHBIX KOHCYJIBTANI, TEKYILETo
KOHTPOJISL M IPOMEXKYTOUHOM aTTecTalluy, a TaloKe

BO3MOXKHOCTBIO TIONKITIOYEHUS K ceTH VHTEepHET, CBOOOTHOMY JIOCTYITY B
9bC u DUOC, mpoexrop.
JlunensuonHoe nporpamMmmuoe obecriedenue: Windows 10 Pro - MS




Aynuropust Haznauenue OcHatenue

VIS CAMOCTOSITEITbHOU paOoTHI. DreamSpark 700594875, 7-Zip 16.02 (x64) - CBobomHoe I10, Autodesk
3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD
Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- s
yueOHBIX 3aBe/IeHHi peocTaBsiercs becruaTHo, Foxit Reader-
Csoboznnoe ITO, MATLAB R2013b - Konrpaxr 410 ot 10.08.2015,
Microsoft Office [Ipodeccronanshsrii mwroc 2007 - 43107380, Microsoft
Visio npodeccuonansusiii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - Cobomuoe [10, Opera Stable 38.0.2220.41 - CBobonHOe
I10, PTC Mathcad Prime 3.0 - Kontpakt 410 ot 10.08.2015 .
3A1874498, KOMITAC-3D V19 - KAJI-19-0909, ACT-Tecr nu.
ACT.PM.A096.J108018.04, Torosop Ne JI-128/21 ot 01.06.2021 ¢ 01
ntoist 2021 mo 30 uronst 2022. [I9BM ¢ BO3MOXKHOCTBIO BBIXOZA B
uHTepHET 10 pacnucanuio Windows 10 Pro Kortpaxr Ne235 JIBI'YIIC
or 24.08.2021;

Office Pro Plus 2019 Konrpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Korrpakr Ne 0322100012923000077

ot 06.06.2023;

KOMITAC-3D V19 Kontpaxr Ne 995 ot 09.10.2019;

nanoCAD Howmep nunenszuu: NC230P-81412 Cpoxk neiicTBus: ¢
01.08.2023 o 31.07.2024;

101 KommproTepHslii K1acc 11 TPaKTUIECKUX, KOMILIEKT y4eOHOI MeOeH.
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U TexHuueckue cpeacTBa o0y4eHUs: KOMITBIOTEPHAs TEXHHUKA C
WHJMBHIYalTbHBIX KOHCYJIBTAINH, TEKYIIETo BO3MOXKHOCTBIO TOZIKIIOYEHHUS K ceTH IHTepHET, CBOOOJHOMY JOCTYITy B
KOHTPOJIS U IPOMEXKYTOUHOH aTTECTalUH, a TAKoKe 3BbC u OUOC (Intel(R) Core(TM) 15-3570K CPU @ 3.40GHz, 4Gb, int
JUTS CAMOCTOSITEITHHOU paOOTHI. Video, 1 Tb, DVD+RW, XK 19).
Kabunet nH(pOpMaTHKN (KOMIIBIOTEPHEIE KITACChI) JIureH3noHHOE IPOrpaMMHOe OOecIIedeHNe:
*, Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)

(cBobomHO pacmpoctpansiemoe 110), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- /{51 y4eOHBIX 3aBeIeHHIA
npenocrasiseTcs oecmatHo, Foxit Reader (cBoGogHO pacnpocTpaHsemoe
I1O), MATLAB R2013b - Konrpaxkr 410 ot 10.08.2015, Microsoft Office
Ipodeccronanpusrit mwiroc 2007 - 43107380, Microsoft Visio
npodeccronanbubiii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBobomuo pacmpoctpansiemoe [10), Opera Stable
38.0.2220.41 (cBobomuo pacmpoctpansiemoe [10), PTC Mathcad Prime
3.0 - Konrpaxr 410 or 10.08.2015, nuu. 3A1874498, KOMITAC-3D V19 -
KA-19-0909.119BM ¢ BO3MOXHOCTBIO BEIXOZIa B HHTEPHET 110
pacmcannto Windows 10 Pro Konrpakr Ne235 IBI'VIIC

or 24.08.2021;

Office Pro Plus 2019 Konrpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpaxr Ne 0322100012923000077

ot 06.06.2023;

KOMIIAC-3D V19 Kontpakr Ne 995 ot 09.10.2019;

nanoCAD Howmep nunenszun: NC230P-81412 Cpoxk neiicTBus: ¢
01.08.2023 o 31.07.2024;

8. METOAUYECKHUE MATEPHAJIBI VI OBYYAIOIIIUXCA 1O OCBOEHHUIO JTUCITUITJIMHBI (MO YJIA)

1. ComeprxaHHe CEMUHAPOB MO JUCIUIUIMHE (MOTYT BKITIOYATHCS B JICKIIOHHBIC U IIPAKTHYCCKIE 3aHATHS B KAUECTBE
MHTEPAKTUBHOTO IEMEHTa 00yUCHUS)
1. Cemunap o Teme: «IIpobiemsbl 1 3a1a4n COBpeMEHHON (PU3UKK TBEPAOro Tenay
Oranbl pa3BuTus HU3KMKH TBepAoro Tena, CoBpeMeHHast (pU3MKa TBEPIOTO TeJla BO B3aUMOCBS3M HayUHbIX HAaIpaBICHUH, HAyYHbIC
TapaurMel COBPEMEHHOH (DPH3MKM TBEPIOro TeNa; MPUKIAAHOES 3HAUCHHE COBPEMEHHOH (PM3UKN TBEPOro Tea.
2. Cemunap 1o teme: «IIpobraemMs! nHTEpIpeTaruy (YPU3UUECKUX CBOICTB TBEPABIX TEN U3 MEP-BBIX IPUHIIUIIOB)
[Tpobnema B3auMOCBsI3M (PHU3UUECKIX CBOHCTB M CTPYKTYPBI TBEPJIOTO TEJIa, HCCIEJ0BAHNS Ma-TEPHAIIOB C OIM)KHUM IOPSIIKOM
CTPYKTYPBL.
3. Cemunap no teme: «PacnpocTpaHeHHE ONTUYECKUX BOJIH B AaHU30TPOIHBIX CPEax».
EcrecTBeHHas U HCKYCCTBEHHAs ONTHUYECKAst aHU30TPOIHSI, KOHOCKOITUUECKUE METO/IBI UCCIIEIOBAHUS CTPYKTYPBI OJHOOCHBIX
KPHCTAJIJIOB; METOABI IOIIPU3ALMOHHON HHTEp(EepOMeTpHH, UCClleIOBaHHE (POTOYIPYTrOCTH CTEKOM U IIIACTHKOB;
4. CemuHap 1o Teme: «OnNTHYECKHE IPOCTPAHCTBEHHBIE COTUTOHBI B ONTHIECKA-HEITMHEWHBIX Cperax»
[onsTHE CONMMTOHA, OCHOBHBIE CBOMCTBA COTUTOHOB, 6a30Bast MOZENb, CBOHCTBA M PA3HOBUIHOCTH COJIUTOHOB, CIIOCOOBI
SKCHEPUMEHTANBHOIO CO3/IaHUs U U3y4eHHs IPOCTPAHCTBEHHBIX CO-IUTOHOB, IPUMEHEHUE MTPOCTPAHCTBEHHBIX COTUTOHOB B
COBPEMEHHBIX ONTHYECKIX TEXHOIOTH-X;
5. Cemunap no teme: «©OTONHIYIINPOBAHHOE PACCESHIE CBETa B ONTHYECKAX KPHCTAILIAX)
DOTOdIEKTPUYECKUE ABJICHUS B ONTUYECKUX KpHcTamiax: GporoBonpTanyeckuit ¢ ek, poropedpakruBHbIil dpdexr, mupodddexr,




aNeKTpoonTHIecKuil 3¢ dexr, a(dekr onTudeckoro BemMpsMiIeHus. [lepeHoc (hoToreHeprpoBaHHOTO 3apsia B ONTHYECKUX
KpHCTaIaX. PasHOBHAHOCTH (DOTOMHIYIIMPOBAHHOIO PACCESHUE CBETA, MOJCIIN PACCESIHUS, METOMKH H3yUCHUS
(hOTOMHAYIIMPOBAaHHOTO PACCESTHUS CBETA B KPUCTAIIAX.

2. Metoquueckie peKOMEHIAINH K IPAKTHYECKIM 3aHATUSIM

[IpoBeneHre MpaKTHYECKNX 3aHATHH. B TeueHHe MPaKTHYECcKoro 3aHsATHS CTYAEHTY HEOOXOIMMO BBITIOIHATD 3a/IaHusI, BEIJAHHbIC
MpeToiaBaTelieM, U 3TOr0 IPH TIOITOTOBKE K NMPAKTHYECKUM 3aHATHAM CTYAEHTaM HEOOXOOMMO H3yYUTh OCHOBHYIO
JUTEPaTypy, 03HAKO-MUTHCS C AOMOIHUTENBHOIN IUTEpaTypoil ¢ y4eToM peKOMEHAAIMil MpernogaBaTens U TpeOoBaHUI y4eOHOH
HIpOrpaMMBlL.

Brmonaerne pacueTHo-rpadudeckoii paboTsl. [Ipy BEIMOMTHEHNH pacueTHO-Tpadueckoil padoTH! CTYICHTY HEOOXOIMMO H3YIUTh
METOIMYECKHIE YKa3aHUS MO BBITOTHEHHIO pacueTHO-rpaudeckoi paboTsl. 3ydHuTh COOTBETCTBYIOIIYIO IUTEPATYPY.

3amura pacueTHo-rpaduueckoit paboTsl. OTUET O MPOAETaHHON pacueTHO-TpadHUEcKoil paboTe JomKeH OBITh MPeCTaBIeH K
craue Ha 14-oii Hezene U ABIISETCS. HEOOXOIMMBIM YCIIOBHEM IS IOIyCKa K 9K3aMeHy. 3alluTa IPOU3BOANTCS B BUIIE
MHIMBHIYAJIBHOTO COOSCEIOBAHNS C KaYKABIM CTYICHTOM IT0 TEOPETHUSCKOH 1 IPAKTHYECKOH YacTsIM BBITIOTHEHHOH paOOTHI.
OTBeTHI Ha MIOCTABICHHBIC BOIIPOCH! CTYCHT JaeT B yCTHOM MIIM MUCEMEHHOIT hopme.

3. CamocTosTenbHast paboTa CTYACHTOB
3.1. Bugsl caMocToATEeIbHON pabOThI CTYAGHTOB M UX COCTAB

. M3y4eHHE TEOPETHYECKOro MarepHana Mo yueOHoi 1 y4eOHO-MeTOMYECKOH JIuTepaType;

. oTpaboTKa HABBIKOB PEILICHHS 3a]ad [0 TeMaM NPaKTHYECKUX 3aHITHIH;

. BBITIOTHEHNE U 0(h)OpMIIEHHE pacdeTHO-rpaduiaeckoid paboTH;

. MOATOTOBKA K 3all[UTEe pacdeTHO-rpaduueckoit paboTshI;

. MOJI'OTOBKA K MPOMEXYTOYHOMY M UTOrOBOMY TECTHPOBAHHUIO 110 OTJEIBHBIM pa3ziesiaM M BCEMY Kypcy;
. MIOATOTOBKA K 3a4eTy.

3.2. Ilepeuens pacueTHO-rpaduuecKux padboT
1. TermoeMKocTh KpHCTaiIa. DJIEMEHTHI KBAHTOBOM CTaTUCTUKU. [10mynpoBogHUKY

3.3. ConmepaxaHue pacueTHO-rpaHIecKix padboT

Pabora 1. KpaTkast aHHOTaIUs pabOTHI.

PenieHue 3aa4 110 TeMaM: SHEPTHUsi KBAHTOBOTO OCLIMILIATOPA, TIPEACbHbIN 3akoH Jebas, Pactpe/eneHne sIeKTpOHOB 1Mo
SHEprusiM B Metaiuie, Dueprust depmu, yneiabHast IPOBOMMOCTh COOCTBEHHBIX M IIPUMECHBIX OIYIIPOBOAHUKOB, CHIIAa TOKA B P-N —
nepexo/ie, KOHTAKTHBIC U TEPMORJICKTPUYCCKUC SBICHHS.

4. IlepeyeHp yIeOHO-METOIMIECKOTO 00ECIICUSHUS IS CAMOCTOSATETIBHON paboThl 00ydaromuxcs mo qucauminHe « CoBpeMeHHas
(bu3MKa TBEPIOro TENay

[TepeueHb OCHOBHOI W JIOMOJIHUTEIBHOM JIUTEPATypPhI PUBEACH B pazzeie 8 coorsercrBytomieit PI1/I.

MeTtoaunueckue pekOMeHIalny AJ1s1 TOATroTOBKH K 3amute PI'P.

Beinonuenue PI'P ocymiectsisiercs B foMallHuX ycioBusxX. Jns 3amutel PI'P cTyqeHT caMOCTOATENBHO U3y4aeT BOIIPOCHL
COOTBETCTBYIOIIETO pa3JieNla TEOPUH, TIOBTOPAET (pu3HuecKue 3aKOHbI U ABICHHs, HEOOXOAUMBIE IS pELIeHUs] KOHKPETHOH 3a/1a4uu.
3amuTa PI'P nporcxoanT Ha KOHCYNIBTALlUK, B yCTAHOBIEHHOE IpenojaBaTeneM BpeMs. [lonoxkurenbHas oTMETKa, TOTy4eHHas
CTYZAEHTOM IIPH 3aIUTE, BEICTYIIAeT HEOOXOAMMOI COCTABIISIOIIEH IS IOMyCKa K 3K3aMeHY 110 JaHHOH THUCIIUIIINHE.

CTyIeHTHI ¢ OrpaHUUCHHBIMHE BO3MOKHOCTSIMH 3/{0POBBS, B OTJIMYHE OT OCTAIBHBIX CTYICHTOB, UMEIOT CBOU CIIeIIU(UUCCKUE
0COOEHHOCTHU BOCIPUSTHS, epepaboTku MaTeprana. O0yJaromuecs HHBAIUABL, MOTYT 00y4aThCsl 110 HHAUBUAYaTbHOMY Y4eOHOMY
IUTAHY B YCTaHOBJICHHBIE CPOKH C yYETOM OCOOCHHOCTEH M 00pa30BaTEIbHBIX OTPEOHOCTEH KOHKPETHOTO 00y JarOIIerocs.

[IpoBenenue yuebHOro nmporecca MoKeT ObITh OpraHn30BaHo ¢ ucnonb3oBanueM DMOC yHuBepcuTeTa U B LU POBOiA cpezie
(TpynIIBl B COLMANBHBIX CETSX, SIEKTPOHHAS 110YTA, BUACOCBA3b U Jp. IIaThopMbl). YdueOHbIe 3anATHs ¢ npumeHeHnem JOT
MPOXOIAT B COOTBETCTBHH C YTBEP)KICHHBIM paciucanneM. TeKyIiid KOHTPOIb M IPOMEKYTOTHAs aTTECTAINS 00yJarOIIHXCs
nposonutcs ¢ npumenenuem J{OT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenue: 12.04.03 ®oronnka u onTouH(POPpMATHKA
HanpasjieHHocTh (Mpopuiib): @U3MKA U TEXHUKA ONTHYECKON CBSI3HU
JAucuunumna: CoppeMeHHasi (pu3nKa TBEpAOro Tejia

dopmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpMTepHeB M MIKAJ OLeHUBAHUSA KOMIICTCHIN.

[TokazaTenu U KpUTEpPUN OLIEHUBAHUSI KOMIIETEHLUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTATOB 00yIEHUS
OO6yuaromuiics Huskuii yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOTrOBOTO

[IIxanpl OLeHUBAaHUS KOMIIETEHLMHI [P cllade SK3aMEHa WM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viIeHns

XapaxTepucTiuka YpoBHS C(POPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO0yuaromumncs:

-00HapY XM IPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKY B BBITOITHCHHUH 3a/IaHUH,
MPEYCMOTPEHHBIX IPOTPaMMO;

-HE MOXXET NPOJIODKUTH OOYUSHHUE HWITU MIPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOIICH MUCIUIUINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO0yuaromumcs:

-00HapyKWJI 3HAaHUE OCHOBHOTO y4e€0OHO-IIPOrPaMMHOI0 Marepuaia B
00bEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISICTCS C BBIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMON TNCINTUIHHEI,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBIOITHEHUH
3aJaHui 0 y4eOHO-TIPOTPaMMHOMY MaTepHaiy, HO o0nagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAHCHHUA 1104 PYKOBOJICTBOM
IpenojaBaTens.

YI0BIETBOPUTEIBHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuarommuiics:

- 0OHapYKWUJI ITOJTHOE 3HAHKE Y4EOHO-ITPOrPaMMHOIO MaTepraa;
-YCIIEHIHO BBINONHUN 3aJJaHuUs, IPELYCMOTPEHHBIE IPOrPaMMO;
-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei
MPOrPaMMON AUCHUILIUHBI;

-TIOKa3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrPaMMHOMY MaTepHaty U OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH
y4e0HOI paboThI U MPOHECCUOHATIBHON JIESITEIBHOCTH.

Xoporio




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




ITpumepHBIii IepedeHps BOpocoB k 3adety CO1p
Komnerenmnus OIIK-1, OIIK-2, TTK-3:

1. Tuns! MexkaTOMHOI CBA3U B TBEPBIX TENaX.

2. MexaHnuecKHe CBOMCTBA TBEPABIX Tel

3. Onepanuy CUMMETPHH.

4. ToueuHsle TpynIbel CUMMETPUU.

5. Tunel CHHTOHUI.

6. Wnpexcel Musiepa.

7. OO6patHas penietka Buraepa-3efitia

8. KBanrosas cratuctuka bosze-OifHInTeliHa.

9. ®ononsl. Temmnepatypa ebas.

10. KBaHTOBas Teopus TEIIONPOBOTHOCTH TBEPIBIX TET

11. 30HHas TEOpUs TBEPJOTO Tela

12. CoOCTBEHHBIE TIOTYPOBOIHHUKH.

13. IIpumMecHBIE TOMYTIPOBOIHUKHI

14. KoHTakTHBIE SIBICHHUS B MOJYPOBOJHAKAX M METaJlIax
15. ITomynpoBOAHUKOBBIN ITUOM, PN - IEPEXO]

16. Jucnepcus cBeTa B ONTUYECKUX KpUCTAILIaX

17. [TornouieHnue cBeTa B TBEpABIX TENaX.

18. Vipyroe paccesiHuE cBeTa B TBEPIBIX TEJIaxX

19. Heynpyroe paccesHune cBera B TBEpIBIX TeJax.

20. OnTryeckast aHU30TPOIIHSL.

21. ITornomenue cBOOOIHBIME HOCUTENSIMU. [IpriMecHOe Tornomenue. Pererounoe mornomeHme
22. VYipyroe u HEYHnpyroe paccesHue CBETOBBIX BOJIH B TBEPJBIX TEIax
23. OnTuyeckas aHU30TPOIHS B TBEPJIBIX TelIax

24. DOTORNIEKTPUUECKUE ABICHUS B ONTHUECKUX KPHCTAIIAX
25. [TpuHIMIB pabOTH TBEPAOTEIBHBIX JIA3EPOB

ITpumepnslil nepedens Tem PI'P
Kommerenmusa OIIK-1, OIIK-2, ITK-3::

1. Kpucramnaeckre u aMmopQHBIe Tena

2. Kpucrammiaeckas perrerka

3. THIBI KPUCTATUTHIECKUX PEIICTOK

4, O06o3HaueHne TUIOCKOCTEH U HaIlpaBlIeHWi B KpucTaiuie. MHaekcs Musuiepa
5. MeTtop! onpeneneHust KpUCTAIIMYECKON CTPYKTYPhI

6. TennoBsle kone6aHus aTOMOB B KpHucTaniax. @OHOHBI

7. TennoeMKoCTb KpUCTAILIIOB

8. TennonpoBoHOCTh KPUCTAIUIOB

9. KBaHTOBas cTaTHCTHKa SJICKTPOHOB B METallIe

10. ONEeKTPONPOBOJHOCTh METAIIIOB

11. [MoxyrnpoBogHUKH. 3aBHCUMOCTB 3JIEKTPOIIPOBOAHOCTH OT TEMITEPATypPhI
12. DIEKTPOIIPOBOJHOCTh COOCTBEHHBIX TTOYITPOBOTHIKOB

13. [IpumMecHBIE TTONTYIIPOBOTHUKHI

14. ONeKTPONPOBOAHOCTH IMPHUMECHBIX ITOIYIIPOBOTHIKOB

15. HepaBHoBecHas 31€KTpONPOBOJHOCTD OIYIPOBOIHUKOB

16. DNEKTPONPOBOIHOCTD JUIJICKTPHUKOB

17. CpoiicTBa AnaIeKTpUKOB. lomspuzanus TU3IeKTPUKOB

18. CBA3b MEXly TUDICKTPUUCCKON NMPOHUIIAEMOCTBIO U TOJIAPH3YEMOCTHIO
19. MaruuTHbIE CBOMCTBA TBEP/BIX TEI

20. [TapamarneTtuku. J[namMarneTuku

21. deppoMarHeTUKH

22. Bunbl B3auMo1eHCTBUS CBETa C TBEPIBIM TEIOM

23. Jucnepcust cBETOBBIX BOJH

24. [Hornouenue cBeta KpucTaiaaMu

25. CoOCTBEHHOE MOTIIOIIEHNE. DKCUTOHHOE TTOTVIOIIEHNE

[IpumMepHBbIe 337241 K MPaKTUYECKUM 3aHsATUsAM. U PI'P:

Komnerenums OIIK-1:

1. W3BecTHO, uTO AyuHa BosiHbl Ko - nuHMM ofHOro 3nementa pasua 0,788 A, a apyroro 0,713 A.
BBISICHUTB, CTOAT JIM 3T AJIEMEHTHI psiaoM Tabiuie Menaeneesa. Kakue 310 anemeHTsI?
2. Omnpenenuts nocrosHuyto pemerku cwisBuHa (KCl), ecnn Ko nmaus sxeneza (AKo=1,9373 A)

orpaxaercs ot rpanu (001) mox yriom 1803' Bo Bropom mopsizike.



3. Beraucnute  TemmoemkocTh  1mmMHKa  Maccod 100 r  mpu  Temmepatype T = 10K
xapakrepuctiueckas remneparypa 0 = 300 K. Cuurars T << 6D. pZn=654 xr/xmons.

4. VYaensHOE conmpoTUBIEHHE KpeMHus ¢ npumecsMu p = 10-2 Om-M. OnpenenuTts KOHLIEHTPAIUIO
np JBIPOK M MX MOJBIKHOCTH bp. [IpHHATE, 4TO MONYNpPOBOMHHUK 00JagaeT TOJBKO JBIPOYHOI HMPOBOJUMOCTBIO U
noctosinHas Xoyuta =4-10-4 m3/Ku.

5. Haiitn oTHOIIEHME KOHIEHTpanWi IBIPOK B p- M N-00JIACTAX apCEHUATAINIMEBOTO IHO/A NPH
temreparype 350 K. KoHueHTpauuu HOHOB JOHOPHOM M aKLENTOPHOM NpUMeced OJMHAKOBBI M COCTAaBIISIIOT
1-1018 m-3.

6. DJNeKTpoHBl B MeTayule Haxomsarcs npu temmeparype T=0 K. Hailitm oTHocuTenpHOE dHCIO
CBOOOJIHBIX 3JIEKTPOHOB, KHHETUYECKAsI SHEPTUH KOTOPBIX OTJIMYaeTcs oT 3Heprun @epmu He Ooree, yeM Ha 2%.

Kommerenmusa OITK-2, ITK-3:

1. HaliTu mIOTHOCT KpHCTaljla CTPOHIUS, €CIM H3BECTHO, YTO €r0 pelleTKa TIpaHEeleHTPUPOBAHHAS
KyOH4eckas, a paccTosiHie Mexay ommkaimmu atomamu d=4,3 A u A=87,6-10-3 kr/MoJIb.

2. Haiitn mapameTp pemieTkn a u pacctosiue d MexIy OJNVDKaHIIMMU COCEIHHMMH aTOMaMH ajlFOMHUHHS
pAl=2,7 t/cMm3; A=27-103 Kr/MOIb.

3. T'epMaHHeEBBbI KpHCTalll, IIMPHUHA 3alpellieHHON 30HBI B KoTopoM paBHa 0,72 3B, nHarpeBaroT oT
temnepatypsl t1=0°C no Temnepatypsl t2 =15°C. Bo ckonbko pa3 BO3pacTaeT €ro yAenbHasi IPOBOIUMOCTb?

4. Haiitn MUHNMaJBHYIO 3HEPTHIO, HEOOXOAWMYIO IUISi 00pa30BaHMS IMApbl JIEKTPOH-IBIPKA B KPUCTAIIC
CaAs, eciit ero yzenpHas MPOBOAUMOCTh m3MeHsiercs B 10 pa3 mpu m3menennn temreparypsl ot 20°C mo 3°C.

5. Beraucnute yron ¢ MexIy AByMsI HAallpaBICHUSAMH B KyOMYECKOW pEIIETKE KPUCTallIa, KOTOPHIEC 3a/1aHbI
kpuctamorpadrdeckumu uaaekcamu [110] u [111]. (OtBeT: ¢ = 35°15'51").

6. MonspHas TETI0eMKOCTh TPEXMEPHOT0 KpHUCTaslia

. Haiitu npenensHoe BbIpa)XKEHHUE TEIUVIOEMKOCTH IIPH.

O6pazen owrera k CO11 3aueTy:

1. Boripoc O6parnas pemerka Burnepa-3eiitua (komnereniums OITK-1).

2. Borpoc OnekTponpoBoOIHOCTb MIPUMECHBIX MOIYNPOBOAHNKOB. (Komnerenuust OITK-2).

3. 3amava (3amanue) Kakyro 4acTh OT BCeX HOCHTENCH COCTaBISIFOT HEOCHOBHBIE HOCHTENN TE€pPMaHHS N-
Tuna npu temneparype 77°C n koHueHTpanuu HoHoB nnpuMmec 5-1020 mM-3?) (komnerenius OITK-2, TIK-3).

O06pa3zerr PK3aMEeHAIIMOHHOTO OmteTa

JlampHEBOCTOYHBIHN TOCYTapCTBEHHBIN YHUBEPCUTET ITyTei COOOIICHHS

Kadenpa DK3aMeHaIMOHHbIN OmiteT Ne YTBepxkaaro»
(x911) ®usmka u TeopeTHUECKAS CoBpeMeHHas (PU3MKA TBEPIOTO Tea 3aB. kadeapoit
MeXaHUKa Hanpasnenue: 12.04.03 ®oroHnka u [Lranu C.A., mpodeccop
cemectp, 2024-2025 ontonH(pOpMaTHKA 25.04.2024 1.

Hanpasnennocts (mpodnib):
dusnka ¥ TEXHUKA ONTHYCCKOM
CBs3U

Bomnpoc IMormomenne ceera xpuctamiamu (OITK-1,011K-2)

Bomnpoc [Mormomenne ceera xpuctamiamu (OITK-1,011K-2)

3anaua (3aganue) YaenpHOE COMPOTHUBICHHE KpeMHUs ¢ npumecsmu p = 10-2 Om'M. OnpeneiuTh KOHIEHTPALUO
np JObIPOK U UX MOJBMKHOCTH bp. I[IpHHSTH, YTO MONYNPOBOJHHK 00JaJaeT TOJBKO JBIPOYHOI MPOBOIUMOCTBIO U
noctosiHHas Xoyma =4-10-4 m3/Kn. (OIIK-1,0I1K-2,I1K-3)

[Tpumeyanme. B KaxIoM  3K3aMEHAallMOHHOM  OwieTe  JOJDKHBI — HPUCYTCTBOBaTb  BOIIPOCHI,
CIOCOOCTBYIOMNX (POPMUPOBAHUIO y OOYHAIOIIErocs BCEX KOMIICTEHINH 110 JaHHOH JUCIUIIINHE.

3. TecToBble 3anaHusi. OneHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

3.1. IlpumepHbIe 3a7aHusI TeCTa

3ananue 1 (komnerenuus OIIK-1)

[MocnenoBaTeIbHOCTh BEJIMYMH JHEPTHI pPa3IMYHBIX THUIOB CBsI3CH B TBEpABIX Teldax (B MOPSAKE
BO3pPACTaHUs):

1: MonekynspHas

2: BopopoaHas

3: MeTannuyeckas

4: KoBaneHTHas

5: Monnas

3amanue 2 (komnetennus OIIK-2, , TTK-3)
COOTBCTCTBI/IG MCXKIY THUIIOM )Ie(beKTa KpI/ICTaJ'[J'II/I‘IeCKOf/'I pPCHICTKH ©W YHUCJIOM MNPOCTPAHCTBECHHBIX




U3MEpEHUH, €r0 XapaKTepU3yIOIInX:

Jlucnokanus OnHOMEpHBIH TeheKT
I'panuna Mexay 3epHaMU B OJIUKpPHUCTAILIE JiBymepHBIit nedexT
BakanTHbIi y3en Hynemepnsiit nedexr

TpexmepHsblit nedext

[TomHBIN KOMIIEKT TECTOBBIX 3aaHHMi B KopropaTtuBHOU TecToBoi obomouke ACT pasMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YauBepcurera B pazmene CO JABI'VIIC (obOpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPeTIo1aBaTes).

3.2. CooTBeTCTBHE MEXAY OaTBPHOM M PEUTHHIOBOM CHCTEMaMH OLICHMBAHUS 3HAHUH, YMECHHH, HAaBBIKOB H
(nn) ombITa ASSITENFHOCTH, YCTAaHABIUBAETCS TIOCPEACTBOM CIIEAYIOIICH TaOIUIIBI:

ITonHBIH KOMIUIEKT TECTOBBIX 3aJaHWil B KOpIOpaTHBHOI TecToBOi obOonouke ACT pasmerieH Ha cepsepe
YUT ABIVIIC, a takxe Ha caiite YHuBepcurera B pazmene CAO JABI'VIIC (oOpa3oBaTenbHas cpela B JIHYHOM
KaOHMHEeTEe MPEeTIo1aBaTes ).

CooTBeTcTBHE MEXKIy OalbHOM CHCTEMOH M CHCTEMOM OIIEHMBAaHHS II0 pPE3ylbTaTaM TECTHPOBAHUS
YCTaHABINBACTCS TIOCPEICTBOM CIIETYFOIIEH TaOIHIIBL:

O6BekT IToxaszarenu OreHka YpoBeHs
OLIEHKU OIICHUBAHUS pe3yIbTaToB
PE3yNIbTaTOB 00yUCHUS o0yueHus
OO0yuaromuiics 60 6ayutoB M MeHee «HeynoBneTBOpUTEIBHO» Huskuit ypoens
74 — 61 danoB «Y1OBIIETBOPUTEIIBLHOY IToporoBelii ypoBeHb
84 — 75 Gamos «Xopo1ox» IoBbIIeHHBIN YPOBEHB
100 — 85 GanoB «OTIYHO» Beicokuii ypoBeHb

4. Ouenka orBeTa 00yYyamollerocsi Ha BONPOCHI, 3aqady (3agaHHe) JK3aMeHALMOHHOIO OuJjeTa,
3ayeTa, KypCOBOIo NPOeKTHPOBAHUS.

OHCHKa OTBECTa 06yqa}0meroc;{ Ha BOIIPOCHL, 3a1a1y (BaHaHI/IC) 9K3aMCHAIIMUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIEMEHTHI OLICHUBAHUS CopeprxaHue KAl OLICHUBAHUS
HeynosnerBoputenbH | YI0BIETBOPUTED Xopor1o OTrinyHO
He 3auteno 3auTeHo 3auTeHo 3auyTeHO
CootBerctBue oTBeToB | IToaHoe 3HaYNTENBHBIE HesnaunrenbHbie ITonnoe
(dhopMynpoBKaM HECOOTBETCTBHE TIO TIOTPEITHOCTH. TTOTPEITHOCTH. COOTBETCTBHE.

BOMIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, [omaoE 3HaYNTENBHOE HesnauntensHoe CooTBeTcTBHE
HIOCIIeIOBATENIBHOCTh M | HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO NIPU
JIOTHKA OTBETA. YMEHUE | KPUTEPHIO. KPUTEPHIO. KPUTEPHIO. OTBETE Ha BCe

YETKO, MOHSTHO, BOIIPOCHL.

TPaMOTHO M CBOOOTHO
U3JIaraTh CBOU MBICIH

3HaHue HOpMaTuBHBIX, |IlonHoe He3HaHME HNmeroT MmecTo HNmeroT MecTo ITommoe
MIPaBOBBIX JOKYMEHTOB | HOPMAaTHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIE COOTBETCTBUE
M CHEHAIBHON MpaBoOBOM 0a3bl U VITYIICHUS VIIYIICHUS. | JTAHHOMY KPHUTEPHIO
JTUTEPaTypPhI CIIEIMaIBHOMI (He3HaHme HE3HaHHE OTAEIBHBIX | OTBETOB Ha BCE
JIUTEPATYPHI Oonpieid 4acTu U3 | (EAMHUYHBIX) pabOT | BOPOCHI.

JTOKYMEHTOB U 13 YKcia
CIIELIMAIIEHOM 00s13aTeNBHOM
JIUTEPATYPHI IO JTUTEPATypHI.
Ha3BaHUIO,

COJICPXKAHUIO U
T.11.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




