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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyJapcTBEHHOE OI0JDKETHOE 00pa3oBaTeIbHOe
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Pabouast nporpamma qucuuiuiinHbl "Beenenue B Gpu3uky TBepAoro Tena'" mo HampaBICHUIO HOATOTOBKH (CHELHAaIbHOCTH)
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1. HEJIX OCBOEHUA NTUCHUIIIMHBI

HCJ'II)IO U3ydCHUA AUCHUITIIINHBI «BBenenue B (1)I/ISI/IKy TBEPAOTO TEJIa» ABJACTCA U3YUCHHUC (l)yH,HaMeHTaJ'IBHBIX OCHOB OIMCaHus
KOHACHCUPOBAHHOTO COCTOAHHA BEIIECTBA Ha OCHOBE O6H.II/IX METOJIOB KBAHTOBOM TCOpHH, KBAaHTOBOW CTaTUCTHUKU U
DJICKTPOAUHAMUKH, HpI/I06peT€HI/Ie HABbIKOB PCHICHUS U UCCIICA0OBAHUSI KOHKPETHBIX (I)I/ISI/I‘-IGCKI/IX 3ajJgad.

3agadamMu N3YUYCHUS TUCHUIUINHBI ABJIAKOTCA:

HBy‘IeHI/Ie OCHOBHBIX MOHATHH (bI/I?:I/IKI/I KOHACHCHUPOBAHHOI'O COCTOSHUS BCIIECCTBA.

I/I3ylleHI/Ie OCHOBHBIX METOO0B (1)I/IBI/IKI/I KOHACHCUPOBAHHOI'O COCTOSIHU BEIICCTBA.

3HAKOMCTBO C BaKHEHUIITUMU TMPUIOKCHUAMU (1)1/13I/IKI/I KOHACHCHUPOBAHHOTO COCTOSHUSA BEIICCTBA.

Pe3yanaT1>1 O6y‘-IeHI/I}I 10 JUCHOUIUIMHE HAalIPABJICHBI HA JOCTHXKCHUC NHANKATOPOB!:

OIIK-1.1. O6nanaer 6a30BbIMH 3HAHUSMU, OTYUYEHHBIMU B 001aCTH GU3UKU U PaAUODU3UKHU.

OIIK-1.2. JIeMOHCTpHpYET YMEHUE PeIlaTh 3a1aul, GOopMyIUpyeMble B paMKax (GU3UKU U paguopU3UKY.

OIIK-1.3. meer HaBbIKM HCIIOJB30BAHUS OCHOBHBIX IOHSTHI, TEOPEM, 3aKOHOB (HM3MKH U PATHOPHU3MKH IS PELICHUsS 3aaad
po¢eCCHOHANBHON AEATEILHOCTH, B TOM YHUCIIE B cdepe neaarornieckoi IesTeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OIIOIT: b1.0.32

2.1 TpeGoBaHus K IPeABAPHTEIbHON MOAr0TOBKe 00y4Yal0Ierocs:

Amnanutnyeckas reoMeTpus

Jluneiinas anrebpa

MareMaTu4ecKkuii aHajanu3

BexTopHBIit 1 TEH30pHBII aHATN3

CoBpeMeHHbIE TEXHOJIOTHH MOKCKa U 00paboTku MHGOpMaIu

MexaHuka

MonekynspHas puzuka

OnTuka

SHCKTpI/I‘IeCTBO U MarH€Tusm

2.2 IucuMmiIMHbl M MPAKTHKH, 1J18 KOTOPBIX OCBOEHHE JAHHON AMCHMIIIMHBI (MOAYJ/Is) HEO0OX0IMMO KaK NMpellecTBYoIee:

HpOI/IBBO,HCTBeHHaﬂ IIpaKTUKa (Hpe)I)II/IHJ'IOMHaﬂ HpaKTI/IKa)

HpOI/IBBO,JICTBeHHaﬂ IpaKTHUKa (Hay‘{HO-I/ICCHeZ[OBaTeJ'ILCKaSI pa60Ta)

HO,HI‘OTOBK& K caa4de u caa4da rocy1apCTBEHHOI'O 9K3aMEHa

IMoaroroBka k mpoLexype 3alUThl U 3alIUTa BHUIYCKHOM KBaIU(PUKALIMOHHON paboThl

3. KOMIETEHIIUY OBYYAIOIIEIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIsT)

OIIK-1: Cnioco6en npuMeHATH 0a30BbIe 3HAHMA B 00.1acTH QU3UKHU M PaANOPHU3UKH H UCO0JIb30BATH UX B NPo¢ecCHOHATBbHOI
JeAiTeJILHOCTH, B TOM YHCJIe B c(hepe MeIaroruyeckoii 1esiTeJibHOCTH;

3HaTh:

I[J'If[ JAOCTHXKCHUA OIIK-1.1: ocHOBHBIC MOHATHS U3 00JaCTH (1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O COCTOSIHUS BCUICCTBA,

YMeTb:

Jns noctmxenust OITK-1.2: aHanu3upoBaTh BO3MOXKHOCTH IPUMEHEHHS (PU3UUECKUX METOJIOB JUATHOCTHKHA MAaTEPUAIIOB, IPUMEHSTh
KOHTPOJIbHO-U3MEPUTENbHYIO —amnaparypy H MeToJbl 00pabOTKM TOJY4EHHBIX MJaHHBIX JUIL OIpENeNeHHs TEeXHHYECKHX
XapaKTePUCTUK OOBEKTOB.

Baagern:

Jns noctmxenust OIK-1.3: TepmuHoIOrHei u 6a30BbIMH 3HAHUSIMU B 00JIaCTH (PM3UKH U XUMHH TBEPAOTO TEla

© ®I'BOY BO «Henl'V»
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B pe3yjabTaTe OCBOCHUS JUCHUIIVIMHBI 06y‘lal0].l.ll/ll71(!ﬂ AO0JIZKEH

3.1

3HaTh:

3.1.1

OCHOBHBIC TIOHATHS U3 00acT (PU3NKKA KOHICHCUPOBAHHOTO COCTOSHUS BEIIECTBA; (PU3HYECKUE OCHOBBI U IIPUHLHIIBI
paboTel MPUOOPOB U YCTPOMCTB JIMATHOCTHKH MAaTepUajoB W U3JCNIUA ¢ HAHOMETPOBBIM pa3pelICHUEM, MPHEMbI
00paboTKU pe3yIbTaTOB UCTIBITAHUH;

3.2

YMeTb:

321

aQHAJTM3UPOBATh BO3MOXKHOCTH NMPUMEHEHUS (PU3NYECKUX METOJ]OB JUArHOCTUKA C HAHOMETPOBBIM pa3pelIeHUEM,
MIPUMEHTH KOHTPOJIBHO-U3MEPHUTENBHYIO alapaTrypy U MeToIsl 00pabOTKU MOTYYSHHBIX JAaHHBIX JUIS ONpeNeNeHUs
TEXHUYECKUX XapaKTePUCTHK HAHOOOBEKTOB M U3AEIMHA Ha MX OCHOBE, a TaKXe O IapaMerpax CTPYKTYphl
HaHOCTPYKTYPUPOBAHHBIX MaTEpHAJIOB.

33

Baagers:

33.1

NPEACTABJICHUAMU O HAHOTCXHOJIOTHAX B OTPACAX, ONPECACIIAOMINX TEXHUYECKHUI nporpecc, M OCHOBax
(bI/I3I/IKO-XI/IMI/I'-IeCKI/IX METOA0B ANHUArHOCTUKHU HAaHOOOBEKTOB H HAaHOCTPYKTYPHUPOBAHHbIX MAaTCPUAJIOB; HABBIKOM
peI€HUA KOHKPETHBIX HMHXXCHCEPHBIX 3aJa4, METOAaMH OKCIECPUMCHTAJIBHOIO HCCICHOBAHUA MaTCPUAJIOB,
CIIOCOOHOCTHIO B COCTAaBE KOJJICKTHBA y4acTBOBATh B [IPOBEACHUU PACYCTHBIX pa60T

4. OFbEM JUCIUIIIMHBI (MOIY.JIST)

O6Lwasn TpyooemMKocTb 23ET

B TOM YHCJIC:

Yacos o yueOHOMY IU1aHy: 72 Bunasl koHTpOIIS B cemecTpax:

ayJUTOPHBIE 3aHATUS: 34 3a4eThl 5
camocTosTenbHas padora: 37,8
KOHTaKTHas pabota: 34,2

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIST)
Kox HaumeHoBaHHe pa3/ie/ioB U TeM /BH/L 3aHATHSI/ Cemectp | Hacos Jlntepatypa
| 3aHATHSA [ Kvpc
Pa3nen 1. OcHoBBI KpucTasiorpagumn
1.1 Ilpenmer ¢usuku  koHaeHcupoBanHoro coctosHus (PKC).  Meroabt 5 1 JIT.1JI1.2 J11.3 J11.4
uccnenoanuii. Meronsl ®KC. Hcropus ®KC. Knaccudpukanuus TBepAbIX Tel JIT.5 J11.6J12.2 JI2.3
10 TUITY pacrojaoxeHus atoMoB  /JIex/ J2.4J12.1 JI2.5
D195
1.2 OcHoBbl kpuctauiorpaguu. OmnpeneneHue Kpucrayuia. TpaHCIAIUH. Y3el. 5 1 JIT.1JI1.2 J11.3 J11.4
Kpucramnorpapuueckue HampaBlieHHE M IUIOCKOCTh. WHIekcsl Musuiepa. JI1.5 J11.6J12.2 JI2.3
OneMeHThI TOUeYHOH cuMMeTpun Kkpuctania /Jlex/ J2.4J12.1 JI2.5

01 52 33 54 35 56

1.3 Pemenue 3anau no teme: «Onpenenenue kpucramwia. Tpancnsuuny /Jlex/ 5 2 JIT.1 JI1.2 JI1.3 JI1.4

JI1.5 J11.6J12.2 J12.3
J2.4J12.1 J12.5
01 302 33 54 25 26

1.4 Touednble 1 IPOCTPAaHCTBEHHBIE TPYMIIBI CHMMETPUHN KpucTauia. [ eHepaTopsl 5 2 JIT.1 JI1.2 JI1.3 JI1.4
rpynn. O6o3nauenus rpynn  /Cp/ JI1.5J11.6J12.2 J12.3
2.4 J12.1 J12.5
01 32 33 B4 95 D6
1.5 Kpucrannorpaduueckue cucremsl. Tumbl pemerok. Pemerku bpass. Slueiika 5 4 JI1.1J11.2 J11.3 J11.4
Burnepa —3eiitua. [Ipumep noctpoenus: /Cp/ JI1.5 JI1.6J12.2 J12.3
J2.4J12.1 JI2.5
01 32 33 B4 95 D6
1.6 Tecr no pazaeny «OcHOBBI KpucTaiorpadumy /Jlex/ 5 0,5 [JI1.1J11.2J11.3 JI1.4
JI1.5 J11.6J12.2 J12.3
2.4 J12.1 J12.5
1.7 Pemenne 3amau mo teme: "Y3sen. Kpucramwnorpagudeckue HamnpabieHHE U 5 3,5 |[JI1.1J11.2J11.3 J11.4
ockocTh. Muaexest Munepa" /Jlex/ JI1.5 JI1.6J12.2 J12.3
J2.4J12.1 JI2.5

01 02 33 54 35 56

© ®I'bOY BO «Yenl'V»
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crp. 5

Pa3ges 2. MeToabl onpenesieHUsi KPUCTAUIHYECKOH CTPYKTYPBI TBEPAOr0
Teaa

2.1 Metoasl onpeneneHUss aTOMHOM CTPYKTYpbl KOHAEHCHPOBAaHHBIX —CpE.. 1 J1.1J11.2J11.3 JI1.4
XapakTepucTuka PEeHTTEHOBCKUX ITy4eil, 2JIEKTPOHOB, HEUTpOoHOB. Dopmyna JI1.5 JI1.6J12.2 J12.3
Bynbda-bparra /Jlex/ J2.4J12.1 JI2.5

0155

2.2 VYpasuenue Jlays 11 aMIUIMTYyZAbl paccesHHOH BoiHbl. OOpaTHas pelleTka. 1 J1.1J11.2 J11.3 JI1.4

Bekrop oOpatHoii pemierku. 30Hb1 bprumosHa  /JIex/ JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 95

2.3 CrpykTypHblid  dakTop ©0a3uca. AToMmHbIN (dakTop paccesHus. DaxTop 1 JI.1J11.2 J11.3 J11.4

Jebas-Yomepa /Jlex/ JI1.5 J11.6J12.2 J12.3
2.4 J12.1 J12.5
01 95

2.4 OKclepuMeHTalbHbIe IU(paKIHOHHBIE METOJIbI OTpeAeICHUs 4 JI1.1J11.2 J11.3 JI1.4
KpUCTAJUTMYECKON CTPYKTYpPBI TBEpAOro Tena: meton Jlays, MeTon BpameHui, JI1.5 JI1.6J12.2 J12.3
METOJ MOPOIIIKA. J12.4 J12.1 J12.5
CTpyKTypHBII aHaIN3 213233 3435 26
/Cp/

2.5 Pemenne 3amau mo teme: "YpaBHenue Jlays s aMImIUTYIOBI PaccesTHHOM 3,5 |J1.1J11.2J11.3J11.4
BoJaHbL. O6partHas pemerka. JAudpakuus B kpucramiax" /Jlex/ JI1.5 J11.6J12.2 J12.3

2.4 J12.1 J12.5
013233 24 25 26
2.6 Tect mno pasgeny "Meronsl OIpeAeNeHUs KPUCTAJUIMUECKOH CTPYKTYpPbI 0,5 |[J1.1J11.2J11.3JI1.4
TBepaoro Tena" /Jlex/ JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
31 52 33 B4 95 D6
Paznen 3. [Ipupoaa MekaTOMHOro B3auMo/eiicTBUS

3.1 Knaccugukamust TBepIbIX TEN MO THILY CBS3€i. DHEPrHsl CBSI3M KPUCTAJLIA. 1 JIT.1JI1.2 JI1.3 JI1.4
MonekynspHble kpucTamisl. MoHHble KpucTamibl. KoBaleHTHbIE KpUCTAILIBL JI1.5 J11.6J12.2 J12.3
Kpucraisl ¢ BogopoaHo# cBsi3bio. Metamnst  /Jlek/ J12.4 J12.1 J12.5

0195

32 CrexTp cBOOOIHOIO 3JIEKTPOHA B KpUCTajLIe. BiusHue KOHEUHOCTH KpUCcTalLia 1 J1.1J11.2J11.3 JI1.4
Ha CHOEKTp JJeKTpoHOB. OHeprusi Pepmu. ODyHKIMS pachpeneneHus JI1.5 JI1.6J12.2 J12.3
Oepmu-Jlupaka. Xumuueckuil norenuuan /Jlex/ J2.4J12.1 JI2.5

0135

33 Ilpupoga  TPOMCXOXIOEHHWS  DHEPreTUYECKUX  30H. 3O0HHBIE  CXEMBI. 1 JIT.1JI1.2 JI1.3 JI1.4
Knaccudukanuss TBepIbIX Tel € TOYKHM 3pPEHUs DHEPreTHYECKUX 30H. JI1.5 J11.6J12.2 J12.3
TToepxHocTs @epmu. DPdekTrBHAs Macca FIEKTPOHOB. JIbIpKH. DIEKTPOHHAS J12.4J12.1 J12.5
TEMJI0EMKOCTb TBEPABIX Tel  /JIex/ 0195

3.4 OKcnepUMEHTaNbHbIE METO/bl ONPENENCHUS 3IEKTPOHHOIO CIIEKTPa TBEPABIX 6 J1.1J11.2J11.3 J11.4
ten /Cp/ JI1.5J11.6J12.2 J12.3

J2.4J12.1 JI2.5
01 32 33 B4 95 D6

3.5 IIpuHUUIBI CTPOCHUS KOHAEGHCUPOBAHHBIX CHCTEM, ONIDKHMH U JanbHUH 4 J1.1J11.2 J11.3 J11.4
NOPSLIOK, (GYHKIUS PaAualbHOTO PAcHpeseNICHUs] 4acTull, IPOCTPaHCTBEHHAs JI1.5 J11.6J12.2 J12.3
KOTE€PEHTHOCTb, PUHIIUIIBI IJIOTHOW M BalleHTHO# ymakoBok /Cp/ J12.4J12.1 J12.5

0132 33 24 25 26
3.6 Pemienue 3amau no teme: "DnekTpoHbl B MeTaiax. CBOOOHBIH 371€KTPOHHBII 1,5 [JI1.1J11.2J11.3J11.4
ra3 @epmu." /JIex/ JI1.5 J11.6J12.2 J12.3
2.4 J12.1 J12.5
0130233 24 25 26
3.7 Tecr no teme: "llpupona mexaromHoro B3aumozaencTeus" /Jlex/ 0,5 |JI1.1J11.2J11.3 JI1.4

JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 52 33 54 35 26
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cTp. 6

Paznen 4. /lunamuka TBepAOro TeJja

4.1 I'apmonnueckoe npubmmwkenue. KonebaHus aToMOB B OJHOMEPHOH 1 J1.1J11.2 J11.3 J11.4
MOHOATOMHOI 1iertouke. KonebaHust aTOMOB B OTHOMEPHOM HIEMOYKE ¢ Ha3ucom JI1.5 JI1.6J12.2 J12.3
/Jlex/ J2.4J12.1 JI2.5
31 53 35 D6
4.2 Konebanus atToMoB B TpexMepHOH pelieTke, B peuietke ¢ nqedexrom. GoHOHbI 1 JI1.1J11.2 J11.3 JI1.4
/JTex/ JI1.5J11.6J12.2 J12.3
J2.4J12.1 JI2.5
31 55 D6
43 Pemienue 3agau no teme: «/{luHaMuka KpucTauin4eckoi pemerkny /Jlex/ 2 JIT.1 JI1.2 JI1.3 JI1.4
JI1.5J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 54 95
4.4 OKcrnepUMeHTalbHbIE METOIbl UCCIEI0BaHUsA (POHOHHOTO criekTpa. DOHOHHAS 5 J1.1J11.2J11.3 J11.4
TEIUIOEMKOCTb TBepAbIX Ten /Cp/ JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
31 52 33 B4 95 D6
Pazgen S. /ledexTnl B TBEPABIX TEJaX
5.1 Knaccuduxanus nedexros. TemnoBsle ToueuHble Je(eKTsl. TepMoauHaMUKa 2 J1.1J11.2J11.3 J11.4
TEIUIOBBIX TOYEUHBIX AedekroB. ToueuyHble Ae(eKThl B MOHHBIX KpHCTAIIAX JI1.5 JI1.6J12.2 J12.3
/Jlex/ J2.4J12.1 JI2.5
0135
5.2 [ToBepxHOCTHBIE U 00BeMHBIC AedekThl. Paananuonnsie aedektol. JedekTo 8 JI.1J11.2 J11.3 J11.4
ynakoBku. Jlucnokanuu /Cp/ JI1.5 J11.6J12.2 J12.3
2.4 J12.1 J12.5
013233 54 55
5.3 Pemenue 3agau no teme: "JedexTsl kpuctamiuueckoi pemerku. Juddysus B 1,5 [JIL.1JI1.2 JI2.1 JI1.3
TBepabIx Tenax" /Jlex/ JI1.4 J11.5 J11.6J12.2
J2.3712.4J12.5
D132 33 D4 35 D6
54 Tecr no pazgeny: "edexrsl B TBepAbIX Tenax" /Jlex/ 0,5 |JI1.1J11.2J11.3 JI1.4
JI1.5J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 32 33 B4 95 D6
Pa3gen 6. Ynpyrue n MexaHn4yecKkue CBOiCTBAa TBePIAbIX TeJl
6.1 [TpubnmxeHue CIIONIHOM cpenbl. MexaHnueckoe HanpsbkeHnue. Jledopmanns. 2 JIT.1JI1.2 JI1.3 JI1.4
Tenzopsl HanpspxeHudl u gedopmanuit. 3akoH I'yka. MarpuuHas 3amuch JI1.5 J11.6J12.2 J12.3
TEH30pOB. MeXaHUYECKUe CBOMCTBA TBEpbIX Ten  /JIex/ J12.4 J12.1 J12.5
0130233 24 25 26
6.2 Pemenue 3amau no teme: "3akoH I'yka. MarpuuHas 3alUChb TEH30pOB. 2 J1.1J11.2 J11.3 J11.4
MexaHu4eckue cBOHCTBa TBepAbIX Ten" /JIek/ JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 92 93 B35
6.3 YpaBHeHHE TBUKEHHSI CILUIONIHOM cpeibl. DHeprus 1eGopMUPYEeMOTro TBEPIOTO 2 JIT.1JI1.2 JI1.3 JI1.4
Tena. YIIpyrue BOJHBI B TBepAbIX Tenax. [Ipumep ynpyrux BosH B KyOHYECKOM JI1.5 J11.6J12.2 J12.3
kpucramie /Jlex/ J12.4 J12.1 J12.5
0154 95
6.4 Cootnomenust Komu. YcroiunBocTh KpUcTanyeckux pemerok /Cp/ 4,8 |JI1.1J11.2J11.3J11.4
JI1.5J11.6J12.2 J12.3
J2.4J12.1 JI2.5
01 32 33 B4 95 D6
Pa3zpnen 7. Unast koHTaKTHas1 padoTa
7.1 WunuBuayanbHble KOHCYIbTALMHU, TEKYIUHM KoHTpoas /HMKP/ 0,2 |[JI1.1J11.2J11.3JI1.4

JI1.5 J11.6J12.2 J12.3
J2.4J12.1 JI2.5
019233 54
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6. ®POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEICTB

TectoBble pa60T1>1, KOHTPOJIbHBIC paGOTLI, BOIIPOCHI K 3a4€CTy

6.2. TunoBble KOHTPOJIbHBIE 321AHUS U HHbIe MAaTePHAJIbI 1/ TeKylleil aTTecTaluu

TumnoBsle TecTOBbIE 3a1aHNs IpUBeAeHBI B DOHIaX OLEHOYHBIX CPENICTB IO JUCLHUILINHE.
ITpumep KOHTPOJBHBIX PAOOT:

1. OmpenenuTh YHCIO AaTOMOB B DJIIEMEHTAPHOM sUeiiKe jkeme3a, KpUCTAITN3YIOIETocs B
kyouueckoii cucreme (OtBer: OLIK 2).

2. Iloka3atk, 4TO KPUCTAIIMYECKAsl PEIIETKa MOXKET UMETh OCH ITOBOPOTA JIMIIIE IEPBOTO,
BTOPOTO, TPETHEr0, YETBEPTOr'0 U LIECTOr0 MOPSIIKOB.

3. Ctpykrypa anmasa.

a) CKOJIbKO aTOMOB COJICPKUTCSI B IPUMHUTHBHOM siueiike anmasza?

6) Kaxosa mmuma (B A) BekTOpa MPUMHTHBHOM TPaHCIIAINH?

B) CKOJIBKO aTOMOB COIEPIKHUTCSI B TPaHELICHTPUPOBAHHOM KyOHUYECKOW 3JIeMEHTApHOI sueiike?

6.3. TunoBbie KOHTPOJIbHBIE BOIIPOCHI U 32JaHUS /151 IPOMEKYTOUHON aTTecTALUH

Bormpocsr k 3auery:

1 Ionstue o kpucranie. ONUCaHUE KPUCTATIIMYECKUX CTPYKTYP.

2 TpancnsmoHHasE MHBAPHAHTHOCTb.

3 Pemérka, 6a3uc, 31eMeHTapHas sueika.

4 Jlpyrue onepanui CHMMETPHH.

5 Knaccuduxanus KpucTauIn4ecKuX pemérok u pemérky bpase. JIBymepHslil cirydail.
6 Pemérku bpase. TpéxmepHsIii ciTyqaid.

7 Kpucrannorpaduueckue rpynnsl CUMMETPUU

8 Onucanue MoJ0KECHUS AaTOMOB B AJIEMEHTAPHOM sYelKe, KpUCTAIIOrpadUueCKUX HATIPABICHUN U TIOCKOCTEH.
9 IlpuMepbl KPUCTAIINYECKUX CTPYKTYP.

10 Indpakuus Ha KpucTamuie. XapakKTepPUCTHKH U3ITYYCHHIA.

11 3axoHn (popmyna) Bynsda-bparra.

12 Tndpakuuonssie MeToasl. Metoz Jlays.

13 ludpakuuoHHble METObI. MeTO 1 BpalleHUH.

14 IndpakuuoHHbie METO B MeTO MOPOIIKa.

15 CrpykrypHslii ananu3. CTpyKTypHbIi paxrop 6a3uca.

16 OGparnast. pemérka. CBoicTBa 00paTHO# pemetku. [locTpoeHne oOpaTHOMN pemETKu
17 Sueiika Burnepa —3eiitua. IIpumep nocrpoeHus.

18 3onusr bpumtosna. [Ipumepsr mocTpoeHus.

19 Ypasuenus Jlays.

20 DxcrepruMeHTaNIbHbIe ANGPAKIHOHHBIE METOIBI ONPEAeTICHUS KPUCTANIMIECKOH CTPYKTYPHI TBEPIOTO Tena
21 Knaccudukanus KpucTaioB.

22 MonekysipHble KpUCTAILIbL.

23 VloHHBIE KPUCTAILTBI.

24 KoBaneHTHbIE KpUCTaILIbI

25 Meraisl.

26 Kpucramisl ¢ BOJOPOIHOI CBS3bIO

27 Knaccudukaius TBEpIbIX TEJ ¢ TOUYKH 3PCHUS SHEPTETHYECKUX 30H.

28 IloepxHocTs Pepmu.

29 [pupoaa mpoUCXOXKICHHS SHEPTETHIECKUX 30H. 30HHBIE CXEMBI.

30 ITpoucxoxIeHUE FIHEPreTHUECKUX 30H.

31 Cnektp cBOOOIHOTO 3JIEKTPOHA B KPHUCTAILIE.

32 Dueprus Oepmu.

33 DddexTuBHAsT Macca IEKTPOHOB.

34 I'apmoHnUECKOE IPUOIIKEHHUE.

35 Kose6anusi B OTHOPOTHOM LIENOYKE AaTOMOB

36 KonebaHus B 1IeOYKE C ABYMsI COPTaMU aTOMOB

37 KosebaHus B IENOYKE C OJJHUM COPTOM aTOMOB

38 KosnebaHust aTOMOB B TPEXMEPHOM pEILIETKE.

39 Yucno pa3pemnieHHbIX 3Ha4eHAN JJIMH BOJH. rpann4Hble yciaoBus bopHa-Kapmana.
40 Ananu3 AUCIEPCUOHHOM KPUBOH JUIsl IMHEHHON LIENIOYKY OAUHAKOBBIX aTOMOB.

41 3aBucuMOCTb (a30BO¥ U TPYNIIOBON CKOPOCTEH OT BOJHOBOTO YHCIIA.

42 Akyctudeckas U ONTUYECKas BETBU KojleOaHuUil.
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cTp. 8

43 DxcrepyuMeHTallbHbIe METObI UCCIEI0BaHUs (POHOHHOTO CIIEKTpA.
44 ®oHOHHASI TETIOEMKOCTH TBEPABIX Tell

45 Knaccudukanus neqeKTos.

46 TerutoBble TOUCUHBIC TSPEKTHI.

47 TepMoAUHAMUKA TEILUIOBBIX TOUEYHBIX JE(EKTOB.
48 Toueunsle Ne(eKThl B MOHHBIX KpHCTAJLIaX

49 TToBepXHOCTHBIC U OOBEMHBIC 1e(DEKTHI.

50 PapguanuoHHble 1E(QEKTHI.

51 Jedexrtsl ynakoBku. Juciokamuu

52 Hedexrsl no @penkento u no HlorTku.

53 ®akTOophl, BBHI3BIBAIOIINE MOSBICHHE 1e()EKTOB.
54 O6pazoBanue nucnoxanuii. Cxema @panka-Puna.
55 TIpubnuxeHue CIUIOIHON CPEebl.

56 MexaHnuyecKoe HalpsHKeHue.

57 Hedopmarnusi.

58 TeH3opbl HaNpspKEHUH U AedopManuit.

59 quarpamma nedopmarmu. 3akon ['yka.

60 MarpuuHasl 3aIIUCh TEH30POB.

61 [InacTuueckue CBOMCTBA TBEPABIX TEIL.

62 Ynpyrue BOJIHbI B TBEPIbIX TeNaX.

63 Cootnomenust Komu. YcToifunBOCTh KPUCTAIUTHYECKUX PEIIETOK
64 YpaBHeHUE IBIXKEHUs CIUIOLIHON CPEIbl.

65 DHeprus 1eGopMUPYEMOTO TBEPIOTO Tea.

66 Ynpyrue BOJHbI B TBEPIbIX TeNaX.

6.4. Kputepuu oueHuBaHus

Texkymuii KOHTPOJIb TEOPETHYECKHX 3HAHWM HABBIKOB M IPAKTWYECKHX HABHIKOB MPOM3BOJHWTCS B BUJAE 3a4€Ta M BBINOJHEHUS
TECTOBBIX paboT.

TecToBBIE PabOTHI, IPEIyCMATPUBAIOIINE TPOBEPKY TEOPETHUECKUX 3HAHUM.

YcneniHoe HanMcaHUe 3aIUIAHMPOBAHHBIX TECTOBBIX PA0OT BIMSET Ha JOMYCK K 3a4eTy.

3a4eTHbI OMJIET COOECPXKUT J(Ba TEOPETUUECKHX BOIpoca. Ha 3aueTe CTYAEHT MOJy4aeT OLEHKY «3auTEHO» B CIIydae YCIICIIHOTO
OTBETAa Ha TEOPETHYECKKE BOIIPOCH! Onera.

7. YHEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JI)

7.1. PexoMeHayeMasi JiuTepaTypa

7.1.1. OcHoBHas JiUTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3znarensctBo, rox | Pecypc
JI1.1 [Tonbmane B. A., ®Du3KKa KOHIEHCUPOBAHHOTO COCTOSIHUS: MOHOTpadus MuHCK : 9bC
TMunuyk JI. C., (https://biblioclub.ru/index.php?page=book&id=93309) Benopycckas
Memukun H. K. Hayka, 2009
JI1.2 |Kurrens 4., Beenenue B pu3uky TBEpAOro Tena: [yueOHoe pyKOBOJCTBO] Mocksa: [AnbsHc],
I'yceB A. A. 2013
JI1.3 |Yykanos A. H., ®dusrka KOHJICHCUPOBAHHOTO COCTOsHHS: JaedekThl crpoeHuss B|Mocksa, Bonorma:| 3bC
Ceprees H. H., MeTaJlax: y4eOHHUK Hudpa-
I'BosneB A. E., Ceprees|(https://biblioclub.ru/index.php?page=book&id=617598) Umxenepus, 2021
A.H., Mensenes I1. H.,
Uykanos A. H.
JI1.4 |baraes N.A., Kpucrannorpadus. UuauuupoBanue rpaHeil u pedep kpucramwios:|HoBocubupck : OBC
bataeB A.A., yueOHOe nocobue HoBocubupckuii
Becenog C.B. (https://znanium.com/catalog/document?id=396043) roCyJIapCTBEHHBIN
TEXHUYECKUN
YHHBEPCHUTET
(HI'TY), 2019
JI1.5 |baraes U.A., Kpucrannorpagus. OGo3HaueHHe U BbIBOA KiaccoB cummerpuu:|HoBocuOupcek : 9bC
bartaeB A.A. yueOHOe nocobue HoBocubupckuit
(https://znanium.com/catalog/document?id=396045) roCyJapCTBEHHBIN
TEXHUYECKUI
YHUBEPCUTET
(HI'TY), 2018
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ABTOpBI, COCTABUTENIH 3arnaBue W3zpatenscTtBo, ron| Pecypc
JI1.6 |Cumynun M. M., ®du3uka TBEPAOro Tena: yueOHoe nocodue KpacHospek : 9bC
umanckuit A. @. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(enepanbHbIi
YHHBEPCHUTET
(CoY), 2021
7.1.2. JlonoiHuTeIbHAS JUTEpaTypa
ABTODBI, COCTaBUTENHU 3ariaBue WznarensctBo, Ton| Pecypce
JI2.1 |3unenko B. 1., OcHOBBI (hU3UKU TBEPIOro Tella: ydeOHOoe Hocodue i By30B Mockaa :
Copoxkun b. I1., duzmariur, 2001
Typuun I1. I
JI2.2 |PazymoBckas U. B. ®dusmka TBEpOro Tea: yueOHoe nocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=108460) IIpomerteit, 2011
JI2.3 (IIaBnos II. B., ®Du3uKa TBEPAOro Tena: yueOHUK JUIl CTYJEHTOB BY30B Mocksa : Beiciuas
XoxioB A. @. mkoJja, 2000
JI2.4 |Hlackonbckas M. I1.  |Kpucramiorpadus: yueOHUK 1JIs BTy30B Mocksa : Beiciuas

mkoja, 1976

JI2.5 |Kurrens Y. BBenenue B UMKy TBEpIOTO TeNa: HAyYHAs JIUTEpaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978

7.2. Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

D1 [3nexkrpoHHbI KaTanor HayuHoi oubnuoreku Yenl'Y [DnektponHblil pecypce]: 6a3a nanubix / Uens0. roc. yH-T. — UensaOMHCK,
1992. https://library.csu.ru/ru/

D2 |VuuBepcuterckas OuOMMOTEKa OHJIAWH [DJEKTPOHHBIM pecypc]: 3yeKkTpoHHO-OuOmuoreynas cuctema (OBC) / OO0
Jupexrmenua Ilabaumunr http://biblioclub.ru/

33  [FOpaiiT [DnexkTpoHHbII pecypc]: anekTpoHHO-0nbmnoreynas cucrema (ObC) / nznarensctBo FOpaiit https://urait.ru

94 |Znanium.com [DnekTpoHHBIH pecypc]: 3nMeKTpoHHO-Onbmuoreunas cucrema (OBC) / HaydHo-u3garenbCKkuil LIEHTP
HNH®PA-M http://znanium.com/

35 |Jlanb [DnekTpoHHBIH pecypc]: 21eKTpoHHO-0ubmuoTeunas cucrema (ObC) / uznatenscrBo Jlans. http://e.lanbook.com/

96 |eLIBRARY.RU [OnekrpoHHbIi pecypc]: anekTpoHHas oubauoreka / Hayd. snektpos. 0-ka http:/elibrary.ru/defaultx.asp

7.3 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHil

7.3.1 IIporpammHoe oGecreyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

ITO Kaspersky

7.3.2 IlpodeccrnonaibHble 0a3bl AAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayuyHou 6ubnmnoreku Uenl'Y [DnexTpoHHsIi pecypc] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics: »xypHaisl
American Physical Society: caiit. — URL: http://journals.aps.org/about — 5I3. anri1. — Pexxum noctymna: TOJIbKO U3 CETH YHHBEPCUTETA. —
TekcT : 2IeKTPOHHBIN.

3. Web of Science: MynbTHAMCLIUIITHHAPHAS pedepaTuBHas 0a3a naHHbIX / kommaHus Thomson Reuters. — Pexxum pocryna: st
3apeructpup. nois3osareneil Uenl'V. — TeKCT : 3MEKTPpOHHBIN.

4. Scopus: pedepatuBHas 6a3a nanseix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anrin. — Pexxum gocrtyna: s
3apeructpup. noip3osareneiit Uenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link: [caiiT]. — URL: http://link.springer.com/ — 3. anrn. — Pexxum noctyna: uist 3apeructpup. nois3opareneit Yenl'V. —
TekcT : 2IeKTPOHHBIN.
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8. MATEPUAJIbHO-TEXHUYECKOE OGECIHHEYEHME JUCITUIIJIMHBI (MOAY JIS)

OcBoeHME AMCUUILTHHBI OCYIIECTBISETCS B yUeOHOM ayAMTOPHUH TIEPBOTO KOPITyca, paCCUUTaHHOW Ha 25 cTyaeHToB. Eciu 3aHATHS
BEAyTCs JJsl TIOTOKA CTYIEHTOB, TO NUCLUIUIMHA BEJETCS B JIEKIMOHHOM ayJUTOpUHU IEPBOro Kopiyca, paccuutaHHoi Ha 100
CTYZICHTOB.

Jng ycnenmHoro ocBO€HUs! JUCLHUIUIMHBI ayJUTOPUS JOJDKHA OBITh 00OpYAOBaHAa MYJIbTUMEIUHHBIM KOMIUIEKCOM WU 3KpaHOM JUIS
JIEMOHCTpPAINH CIaWJOBBIX MTPE3EHTAINN.

Hcnonb3yroTest 2JIEKTPOHHBIM 4MTANbHBIN 3an HaydHoW OubOnmoreku UYenl'Y (aymuropuss 206) w yueOHas naGopaTopus
BBIYMCIIUTENbHON (pu3uky Kadeapsl TeopeTuueckoil ¢pusuku (ayauropus 222) Uit caMOCTOSTENbHON paboThl CTYJEHTA, OCHAILCHHbIE
MEPCOHANBHBIMU KOMITBIOTEPAMH, MYJIbTHMEAUWHON amnmapatypod. B aynuropusix obecreyeH NOCTYN K Pa3JIMUHOW CHpPaBOYHOM
IHUTEpaType, SHIUKIOIEANSIM, OHOIHOrpadMIecKUM U MOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(OPMAIOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUILIIUHBI (MOY JIS)

OcBoenne cozepkaHus ydaeOHOH AucIuInHEbl «BBeneHne B (GpU3NKy TBEPIOTO TeNa» OCYIIECTBISETCS Ha JEKIMAX, MPAKTHIECKHX
3aHATUSX U B [IPOLIECCE CAMOCTOSATENbHON yueOHOM AeATeIbHOCTH CTYIEHTOB.

JlexmoHHBIE 3aHATHSA O00ECTEYMBAIOT TEOPETHYECKOe H3YyUCHHE IOUCHUIIMHBEL OCHOBHBIMH METOJAMH OOydeHHS SBISFOTCS
nH()OPMALOHHO-00bACHUTENbHBII U IpoOaeMHbIil. Ha nexnusax u3naraercs OCHOBHOE COAEPIKAHUE TEM IPOrpaMMBbl, IPOBOAUTCS
aHAJIN3 OCHOBHBIX TOHSITHH H METO/IOB, PACCMATPUBAIOTCS] IPHMEPBI.

ITpakTudeckue 3aHATUS CIIyXKaT IJIs 3aKpEIUICHHsS TEOPETHYECKUX OCHOB, U3JlaraeMblX B JeKUUAX. Ha ImpakTUYeCKUX 3aHATUIX
oOyJaeMble OBJAJEBAIOT OCHOBHBIMH METOAAMM H IIPHEMAaMH PEIIeHUs 3aaad. [Ims mpoBeAeHHs TEeKYIIEro W MPOMEXYTOTHOTO
KOHTPOJISl IPOBOASATCS TECTOBBIE PAOOTHI U 3a4ET.

BakHBIM MOMEHTOM NpH H3y4YeHHM TO00W NUCHMIIIMHBI SBISIETCA OPTaHH3aIMs CaMOCTOATeNbHOH paboTel. IIpm ocBoeHHM
Marepuaga He CIeAyeT CTPEMUTHCS K MEXaHMYECKOMY 3allOMUHAHUIO IPUBEAEHHBIX onpenencHuil, GopMyIHpOBOK U IOJIOKEHUH,
ecan TpeboBaHHsA K BaM mpsMo He yKaspIBaroT Ha 3T0. Bronre 3¢ ¢exkTHBHON MOXKET OKa3aThCs MOMBITKA MOHATH CYTh SIBICHHS,
BbIpa0OTaTh CBOE OTHOIIEHUE K HEMY, ONMPasCh Ha MaTepHual, COJEpKalIUHCs B PEKOMEHIOBaHHOHW ureparype. Taroke
PEKOMEHIyeTCsl pABHOMEPHO PACTIPEAEIATH HArpy3Ky CaMOCTOATENFHOTO 00y4IeHNs B TEUCHHE CEMECTPA.

B cinyuae npuMeHeHus Ipu OOYYeHHMU IMCLMIUIMHBI 3JIEKTPOHHOrO OOydeHUs, NUCTAHIHOHHBIX OOPa30BaTE/IbHBIX TEXHOJIOTHH
oOlieHne 00yyaroIInuXcs M MPEroaBaTess OCYIICCTBIISETCS B PEKHME PEalbHOrO BpeMeHH (OHIaWH-NeKIMu (BeOHMHAPHI), YaThl,
BUJICO-KOH(PEPEHIIUU U Jp.) WIK OTIOXKEHHOI'O BPeMEHU (cucTeMa JucTaHIUOHHOro oOydeHus Moodle, MS Office365, dopymsr,
AJIEKTPOHHAS 110YTA U JP.).

ITpu oOyyeHuu nMIl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMH 3I0POBbs 3JIEKTPOHHOE OOYyYeHUE, AUCTAHLUOHHBIE OOpa30BaTEIIbHbIC
TEXHOJIOTHH IIPeyCMaTPHBAIOT BO3MOXKHOCTB TIpHeMa-Tiepeiadi HH(POPMAIUU B JOCTYIHBIX I HUX (GopMax.

Peanu3anus AUCHUNIMHBL ¢ IPUMEHEHHEM 3IEKTPOHHOrO 00y4eHUs, JUCTAHIHMOHHBIX 00pa30BaTelbHbIX TeXHoIorui (aanee — 90,
JOT) ocymecTBisiercss Ha ocHOBaHUM «lloOXKEHNUs 0 peanu3aly OCHOBHBIX U JONOJIHUTENbHBIX 00pa30BaTENbHBIX IIPOrPaMM C
IPHMEHEHHEM 3JIeKTPOHHOTO OO0y4eHHs ¥ IUCTaHIHOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH B (elepalbHOM ToCyIapCTBEHHOM
6r0/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BhICLIEr0 00pa3oBaHus «HensiOMHCKU rocynapcTBeHHbIH yHUBepcUTeTY, «IlonoxeHus
0 TMOopsiIKe 3avera OOydyaroIIMMHCS MO0 OCHOBHBIM NMpOo(deccCHOHATBHBIM 00pa30BaTEeIbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHUs B
OI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOEHUS B OPraHM3aLUsIX, OCYIIECTBIIAIOIIUX OOpa30BATENbHYIO AEATENBHOCTb, YUeOHBIX
IpeIMeTOB, KypcOB, JUCIUILINH (MOIYIel), MPaKTUK, JOMONHUTENBHBIX 00pa30BaTENbHBIX IIPOTPAMM» MOCPEICTBOM SIEKTPOHHOM
uHpopmanonHo-oopaszoBarenpHoil cpeapl GI'BOY BO «Uenl'V». B uckimouutenbHbIX ciydasx (opc-maxkop U T.OL.) IpU
peanu3zainuu o0pa3oBaTenbHOM AearenbHocTH ¢ mpuMeHenueMm D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOJISIIUE B IIEPEYCHb
JIEKTPOHHON HH(POPMAIIMOHHO- 00Pa30BaTENbHON CPebL.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUS JTUCHUIIJINHBI OBYYAIOIUMUCSH C THBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3/10POBbSI

OcBoeHME AUCUUITIMHBI HHBATUIAMH U JIMLIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3[J0POBbSI OCYIIECTBIISCTCS C UCTOIb30BaHHEM
CHELMANbHBIX TEXHUYECKHX CPEACTB W MH(POPMAIMOHHBIX TEXHOJOIMH, IpPEeAOCTaBIsIeMbIX PecypcHbIM y4ueOHO-METOANYECKUM
LEHTPOM MO OOYYEHHIO MHBAJIMIOB W JIUI[ C OTPaHHYCHHBIMH BO3MOXHOCTAMH 310poBbs Uenl'Y mo 3ampocy oOydaroiierocs
(MOOMIBHBIE CcIENMANbHBIE TEXHUYECKHE CpEACTBA JJs JIMI C HApYUICHUSIMH 3PEHUs M C HapyIIEHHEM CJyXa, aCCHCTUBHBIC
MHPOPMALMOHHBIE TEXHOJIOTHH).

[Ipu HeoOxomumocTH Al OOYYalOUIMXCS C HApyLUICHHUSMH 3peHUs Ha paboyux MecTax Jjisl HPOBEICHMS MPAKTHYECKUX WU
na00paTOPHBIX 3aHATHH YCTAHABJIMBACTCS CIEIMAIbHOE MPOrpaMMHOE oOecriedueHHe (MporpaMMa peueBOl HABUTAIMH, PEUCBBIC
CUHTE3aTOPbI, SKPaHHbBIE JIYIIbI).

B yueGnble ayauropun obecrieunBaeTcs OSCIPENATCTBEHHBIA NOCTYM il 00YYaroIUXCs ¢ MHBAIWAHOCTHIO M C OrPAaHMYCHHBIMHU
BO3MOXHOCTSIMU 3JI0POBbsl. B Kax110ii ayquropuu, rae o0y4aroTcss HHBAIMABI U JIMIA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbS,
MPEyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJMUECTBO MECT JUIsSl 00YYAIOIIMXCS C YYETOM HAPYIICHUH HX 3I0POBbSL.

Jls ocBOEHMS TMCIMIUIMHBI HHBAJIMAAM U JIMLIAM C OTPaHMYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbS IIPEJOCTABISAETCS JOCTYI K I€4aTHBIM
HCTOYHUKAM, UMEIOIUMCS B Hay4HO# Oubnmoreke Uenl'V, ¢ mOMOIIbIO ClIEIMaIbHBIX TEXHUYECKUX CPENCTB; JOCTYI C MOMOIIBIO
CHEIUANBHBIX TEXHHYECKHMX M MPOTPAMMHBIX CPEJCTB K 3JCKTPOHHBIM HCTOYHUKAM, NPEACTABICHHBIM B (OpPME 3JICKTPOHHOTO
JIOKyMeHTa B dhoHe HaydHOH OubnmmroTexu Yenl'V mim 21eKTpOHHO-OMOIHOTEYHBIX CHCTEMaX.
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Y4eOHO-MeToquYecKre MaTepHalbl 1Jisi 00y4aronuXcsl U3 YKMCIa WHBAIMAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXXKHOCTSMH 370POBBS
MIPEIOCTABISIIOTCS B hOpMax, aAaNTUPOBAHHBIX K OTPAHUYEHHSIM X 340POBbS H OCOOEHHOCTSIM BOCHIPHUATHS HHYOPMALIUH.

JI1s MTHBAJIMIOB U JIUI] C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 3/10POBbsI OCBOCHHE TUCIIMIUIMHBI MOXKET OBITh YACTUYHO WIIN TIOJIHOCTBIO
OCYIIECTBICHO C UCIOJIB30BAaHUEM JHUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

[Ipu mnpoBepeHUM NPOMEXKYTOUHOM aTTECTAllMM [0 JAWUCHUIUIMHE OOYyYarolUMCS C HMHBIMJHOCTBIO M C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0pPOBbsSl OOECIIEUMBACTCSA 110 HX 3asBIICHUIO IPEJOCTAaBICHHE B JIOCTYNMHOH (opMe B 3aBHCHMOCTH OT HX
WHIVBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O IOpSAKE NPOBEACHHS IPOMENKYTOUHOH AaTTECTAallM, OLEHOYHBIX CPEACTB U
BO3MOXHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIbIOTEpE, MHUChbMEHHO wwpudrom bpaitns, c
HCTIONB30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu npoBeneHUN Npoueaypbl OLIEHUBAHUS PE3YIbTaTOB O0YUEHUS MHBAIUAOB U JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 340POBBS
IIpeaycMaTprUBaeTCs HCIOIb30BaHUE IPeJOCTaBIeHHBIX Yenl Y miu coOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOAUMBIX MM B CBS3HU C
WX WHAMBHUAYAIbHBIMU 0coOeHHOCTAMU. [Ipy HE0OX0AMMOCTH MHBAJIMIAM M JIMLAM C OrPAaHMYCHHBIMH BO3MOXHOCTSMH 3710POBbS
IIPEOCTABISIETCS AOTIOIHUTEIBHOE BpeMsl JUIsl MMOJrOTOBKM OTBETAa Ha 33/IaHMs, MPOLEAypa OLEHUBAHUS PE3yabTaTOB OOyUEHUsS IO
JUCLUIUIMHE MOJKET ITPOBOJIUTHCS B HECKOJIBKO HTAIIOB.
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PabGouasi nporpamMma quCHUIIMHBI (MOYJIs1) 0I00peHAa U PeKOMEH/I0BaHAa:
[IpopekTop no yuebHoi1 paboTe yTBepxkaeHo 27.02.26 A.A. CamamaroB

YueHbIM cOBETOM (U3UYECKOTro (paKyIbTeTa

IIpotokoin 3acenanust Ne 05 ot 26.02.2026

IIpencenarens YueHoro cosera

dbuznueckoro axyapTeTa COTJIaCOBAHO M.A. 3arpe6un
3acenanueM kageapbl GU3MKH KOHAEHCHPOBAHHOIO COCTOSTHUS

IIpoTtokoin 3acenanust Ne 05 ot 17.02.2026

3aBeayromuii kaheapoi COTJIACOBAHO B.JI. BydyenbHuKOB

ABTOp (COCTaBUTEIIb) B./l. By4enbHIKOB
M.B. MaroHuHa

Crpykrypa pado4eil mporpaMMbl cOOTBeTCTBYeT NpuKasy pekropa ®I'bOY BO «Heal 'Y»
ot «13» anpeas 2021 r. Ne 274-1
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