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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- @enepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHMsI — MarucTparypa IO HampaBieHHo ToarotoBku  15.04.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MalIUHOCTPOUTEIHHOTO
IIPOU3BOJICTBA, YTBEPXKICHHBIM TNpPHKa30M MUHUCTEPCTBA HAYKHM M BBICHIETO
obpazoBanust Poccuiickoit ®enepaniun Ne 1045 ot 17 asrycra 2020 rona,
3aperucTpupoBaHHbli B MuHtocte 9 centsiops 2020 r., per. Homep 59721;

- y4eOHBIM IITaHOM (OYHOM ® OYHO-3204HOM ¢GopM O0O0ydeHHUs) IO
HANpaBJICHUIO MIOArOTOBKH 15.04.05 KoHCTpYyKTOPCKO-TEXHOIOTUYECKOE
o0ecreyeHrne MalImHOCTPOUTEIBHOIO MMPOU3BOJICTBA.

[Iporpamma IUCHIMIUIMHBI BKJIIOYAET B Ce0s OICHOYHBIC MaTEPHAIIBI JIJIS
MIPOBEJICHUS TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOU arrectauu (1.7
Onenounsle Matepuanbl ((HOHA OLEHOYHBIX CPEACTB) AN TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH M MPOMEKYTOYHOM aTTEeCTaIlUN ).

Atop: A.C. AcaeB, jmoueHT kadenpbl «MalMHOCTPOCHHUE, YHEPreTHKa U
ABTOMOOWJILHBINA TPAHCIIOPT

[Iporpamma omoOpeHa Ha 3aceqanuu  kKadeapsl  «MallMHOCTPOCHUE,
DHEPreTHKa U aBTOMOOWIBHBIN TpaHcmopt» (mpoTokos Ne 3 ot 19.03.2026).




1. IlepeyeHb IUIAaHHPYEMBIX Pe3yJIbTATOB 00YYEHHS 1O AMCHMILJIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMbl

1.1. leab ocBoeHMST AUCHUIIJIUHDBI

]_IeJ'IBIO OCBOCHMUS JUCLUIIJIUHBI SIBJIACTCA.

- popmupoBaHue oOmienpodeccuoHanbHBIX KOMITETEHIH, CIOCOOCTBYIOILIUX
npoeCCUOHATTLHOMY H JIMYHOCTHOMY POCTY, O0ECHEeUMBAIOLIMX MPOEKTUPOBAHHE MAarkuCTpamu
JTanpHerIero o0pa3oBaTEIBLHOrO MapuipyTa M IJIAHUPOBAaHUS NPOQPECCHOHATIBHON Kapbephl,

HANpaBJICHHOW Ha JOCTHKCHHE aKaJIeMUYECKOW MOOWIBHOCTH W KOHKYPEHTOCIIOCOOHOCTH Ha

PBIHKE Tpy[a.

1.2. llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHUIITIHHE

B pesynbrare

OCBOCHHUA JUCHUIIIIMHBI

«YnpoyHeHue M KpucTaLIorpagusy y
oOyuatomerocsi  GopMupyrorcs mnpodheccuoHalbHbIe KOMIIETEHINH:

OIIK -2 Conepxanue

YKa3aHHbIX KOMIETEHUMH U TMEpeuYeHb IUIAHUPYEMBIX pE3yJbTaTOB OOyuYeHUs M0 JaHHOU
JMCLUIUIMHE NPE/ICTaBIEeHbl B Ta0IHILIE.

Koa n Kon n HanmeHoBaHue IInanupyemsble pe3yJbTaThl 00y4eHHS 110
HAUMEHOBaHUe HHIMKATOpA aucuuiinze (5)
KOMIIeTEeH MU AOCTHKEHUS] KOMIIETEHHU
4)
OIIK-2. Criocoben OIIK-2.2. Criocoben 3Haer:
paspabarbIBaTh HCCICAOBATE MUKPOCTPYKTYPY - OCHOBHBIE 3aKOHBI T€OMETPUUECKOU
COBpPEMECHHBIC MaT€puajioB, HaA3HA4YaTb KpI/ICTaJIJIOFpa(bI/H/I'
2
METOABI TEXHOJIOTHYCCKUE PEKUMBI - YCTAQHOBKY M IOCJIEI0BATENLHOCTD
u BaHUsA TEePMUYECKON TKU
CCTCNOBAHA, epMHCCKoii 06paboTKu © . | OIpeneneHms 3JIEMEHTOB CHMMETPHH
OLICHUBATh U OEJIbIO JOCTMKECHUA Tpe6yeM01/I
KPUCTAJUIMYECKUX MHOTOI'PAHHUKOB;
MPEICTABIIATE MHKPOCTPYKTYPBI N
pe3YIETATHI IIPOCTEUIINE TUIIBI KPUCTAIUINYECKHUX PEIIETOK
BEIOITHEHHO Y YMETH OIKCHIBATh UX, UCIIOJB3Ys [IOHATHUS
paBoThI IJIOTHEUIINX YITAKOBOK Y KOOPIMHAIIMOHHBIX

YHCell.
YmMmeer:

- OMpeAeNsaTh CHMMETPUIO U KOMOMHAIIUIO
MPOCTHIX (POPM Ha UICATUIUPOBAHHBIX MOJCIIAX;
- OIIPEAEIIATh METO/IbI LIEJIEHANIPABIEHHOTO
N3MCHCHUS MCXAaHUYCCKHUX CBOfICTB MaTepI/IaJ'IOB;
Bnaneer:

- HABBIKAMU ONPEIETICHUS SJIEMEHTOB
CUMMETPHUHU U TIPOCTHIX POPM B KpHUCTAJIIAX;

- HaBBIKaMU MTOCTPOEHUS KPUBBIX
ne(OpMUPOBAHUS ITPU YITPOUHEHUH

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucyunauna

omunocumcs k QObszamenvrou wacmu, bnoxa 1. Jucyuniunvt (mModynu)

00pazo06amenbHOU NPOSPAMMAUIL.
Jlyis u3ydeHus AaHHON y4eOHOW AMCHMILTUHBI HEOOXOAMMBI CIEAYIOIIUE 3HAHHS, YMEHUS U

HAaBBIKH, (OPMUPYEMBIC TTPEIMISCTBYIOMUMH JTHCIIATLTTHAMH:

- MarepuanoBenenue (Kypc 6akaiaBpuata)




CTyneHT 10JIKeH:
3HaTh:
— aTOMHO-KPHUCTAJUIMYECKOE CTPOCHUE MaTepUAIOB;

— BIMAHUE TEMIEpaTypsl M CKOpocTH jAedopmanmuu Ha (OPMHPOBAHUE KPUCTALTMUECKOU

CTPYKTYpPBI U CBOWCTBA U3/EIINIA;

YMersb:

— ONpEAEIATh METO/bI [TOJIYUYEHUSI MEXAaHUUYECKUX CBOMCTB U3/EIINN;
- ONpEAEIATh BUJ TEPMUYECKON 00paboTKH

Bianers:

- HaBbIKAMHU UCCIIEI0BaHMSI MUKPOCTPYKTYPbl 1 MAKPOCTPYKTYPBI;

- HaBBIKAMU Ha3HAYCHUS PEKUMOB TEPMUUECKOI 00paboTKH

Wzyuenne mucumiummnel «Kpucramnorpadus ©u yNpodHEHHE» SBISAETCS HEOOXOIMMBIM

YCIIOBUEM JIJIsl HAITMCAHUS BBITYCKHON KBaJM(UKAIIMOHHOM PaboThI.

Tabmuia 2 — CTpyKTypHO-JIOrHYecKas cxema (hopMupoBaHUS KOMIICTCHIIUN
KoMnerennus HpenmecrByrommue Jlannas Hocaenyromue
AUCHMILINHBI AUCHUIJIMHA
OIIK-2 Marepuanosenenue Ynpounenue u | BeimyckHas
Kpuctayuorpadus | KBaauuKanroHHas padoTa

3. CTpyKTYypa M cojiep:KaHNe TUCIUIITIUHbI

O6miast Tpy10EMKOCTh TUCHUILIMHBI cocTaBisieT 4 3.e. (144 wac.), ux pacnpeneneHue 1o

BUaaM pa60T U CCMCECTpaM IMPCACTABJICHO B Ta6J'II/II_Ie.

Tabmuua 3 — Tpy10eMKOCTh TUCIMITIMHBI IS OYHONH/0UHO0-3209HON ()OPMBI O0yUECHHUS

Buabl y4eOHBIX 3aHATHH H pad0THI 00y4aI0IMXCS Tpynoemkoctb, yac
®opmaT u3ydeHUs AMCHUTLUIMHBI (TPAIUIMOHHBIA WK C
MCIOJIb30BAHUEM 3JIEMEHTOB JIEKTPOHHOI'O 00yUYeHHUs)
OO01asi TPYA0EMKOCTh M CUHILIHHBI, YaC 144
KonTakTHas padora o0y4aommxcs ¢ npenogaBartesieM 10 BUIaM 16/20
Y4eOHBIX 3aHATHH (Bcero), B T.4.:
3aHAITHSA JIEKIMOHHOTO THNA (JIEKIUU U UHbIE Y4eOHbIC 3aHITHS, 4/8
peaycMaTpUBaroOIIre PEUMYIIECTBEHHYIO Tepeady y4eOHon
MH(pOpMaIUY TeJarOTMYeCKUMU PaOOTHUKAMM)
3aHATHS CEMHMHAPCKOr0 THIA (CEMHUHAPHI, TPAKTHYECKUE 3aHATHS, 6/12
IPAKTUKYMBI, KOJUIOKBUYMBI U UHBIE aHAJOTMYHbIE 3aHSATHUS)
JadopaTopHbie padoThl 6 /-
CamocrosiTesibHas paboTa Bcero, B T.4.: 128 /124
CaMonoroToBKa o TeMam (pasaenam) TUCIUTIITHHBI 128 /124
BeimosiHeHHE KypcoBOro mpoekTa /KypcoBoi pabotsl (7) -/ -
KonTtpoJib (4achl Ha HIK3aMeH, 3a4eT) (8) -/-
IIpoMe:xxyTOYHAs aTTeCTALIUSA IK3aMeH

3.1. CoaepixkaHue AUCHUILUIMHBI, CTPYKTYPUPOBaHHOe IO TeMaM, /Jisi CTYJAEHTOB

OYHOU U OYHO-3A0YHOU ®OPMbI OBYUYEHU ST

Pacrnipenenenrie pas3ienoB AMCHUIUIMHBI MO BUAAM YYeOHBIX 3aHSATHUH U UX TPYAOEMKOCTh
yKa3aHbl B Tabmute 4 1ist 09HON (hOpMBI 00yUEHUS U TaOJIHIIE 5 0YHO-3a09HONU (POPMBI O0yUEHHUS.
Tabnuma 4 — Pa3nensl AUCHUILTUHBL U UX TPYAOEMKOCTh 0 BUJaM Y4eOHBIX 3aHATHH.




Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
Ne Paspen qucuunIMHbI 2 CaMOCTOSITEIbHYIO PadoTy -
bl
n/n 5 00y4aroIuXCcs, 1 TPYA0EMKOCTh S
g (B yacax) =
23 : *
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1 2 3 4 5) 6 7 8
1 | Bayrpennss cTpykrypa 34 1 2 31 | TectupoBanue
TBEPABIX TET
2 | MexaHu4eckue CBOHCTBa 36 1 2 2 31 | Tectnposanue
TBEPABIX TEJ
3 | OcraTouHble HAPSKEHUS, 40 1 2 4 33 | TecrupoBanue
0COOCHHOCTH TJIACTUYECKOTO
neGpOopMHPOBaHUS U
YIIPOYHEHUE MaTepUAJIOB
4 | CuHepreTHKa IIacTHIecKOM 34 1 33 | TecrtupoBanue
nedopMauu 1 pa3pymeHus
®opma aTTecTAUN
Bcero 4acos mo JucHMILINHE 144 4 6 6 128

Tabnuua 5 — Pa3aensl JUCHUIUIMHBL U UX TPYAOEMKOCTh IO BUJaM YUeOHBIX 3aHATUN

Buab! yueOHbIX 3aHATHI, BKJIIOYAS
Neo Paszpen nucuunanHbI 2 CaMOCTOSITEIbHYIO PadoTy -
bl
n/n 5 o0yyaromuxcs, 1 TPyA0eMKOCTh S
g (B yacax) =
¥ 5 | § 5
> o ) @ E = g S
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1 2 3 4 5 6 7 8
1 | BHyTpeHHsS CTpYKTypa 34 2 2 30 | TecrupoBaHwme
TBEPJBIX TEJ
2 | MexaHH4eckue CBOHCTBA 34 2 2 30 | Tectnposanue
TBEPABIX TeJ
3 | OcraTouHble HAPSKEHUS, 38 2 4 32 | TecrupoBanue




0COOEHHOCTH IUIaCTUYECKOTO

neGpOopMHUPOBAHUS U
yIPOYHEHHE MaTePHAIIOB

4 | CuHepreTHka miacTU4eCKon 38 2 4 32 | TecrupoBanue
nedopmanuu u pazpymeHus
®opma aTTecTalMn ]
Bcero 4acoB mo JucHMILINHE 144 8 12 124

3.2 Coaepxxanue TUCUMIIMHBI , CTPYKTYPHPOBaHHOE 10 pa3jeiaM (TeMaMm)

CopneprxaHue JIEKIMOHHBIX 3aHATUI NpPUBEIACHO B Tabiuie 6, colepKaHuWe MPaKTHYECKUX

3aHATUHN — B TabuIe 7, copeprkanue 1abopaToOpHbIX 3aHATUH — B TabuIe 8.

Tabnuma 6 — ConeprkaHue JICKITMOHHBIX 3aHITHI

Ne | HammenoBanue paznena Copepxanue pazzena (TeMbl)

n/n (TeMbl) TUCIUIUIMHBI JUCIUILINHBI

1 BHyTpeHHss cTpyKTypa DJeMeHTHI CTPYKTYpHOU KpucTaiiorpadun. AMopdpHoe u
TBEPABIX TEJ MOJIMKPUCTAIIINYECKOE cocTosiHUE. KpucTananueckue pereTKy.

Kpucrannuueckue CUCTEMBbI(CHHTOHUH). DJIE€MEHTAapHbIC TYCHKH.
Pemerku bpass. Koopaunater aromoB (6a3uc) B ajeMeHTapHOU
sueiike. Haekcol miockocTei (MHaekcsl Muiiepa) v HarpaBJieHUN
B KPHCTAIUTMYECKOH pemerke. Kpucramiorpaduiyeckne 30HbI H OCH
30H. HecoBepiieHcTBa B KpHucTalIax

2 Mexanuyeckue ceoiictea | A€Popmanuu  TBepAOro  Tena.  Ympyras M IUIAaCTHYECKAs
TBEpIBIX TEl nepopmanmu.  3akoH  I'yka.  OcHOBHbIE ~ 3aKOHOMEPHOCTH

IJIACTUYECKOTO TEYECHUS KpHUCTAJIJIOB. Mexanunueckoe
JBOMHUKOBaHMe. TeopeTnueckas u peajibHasi IPOYHOCTU KPUCTAIJIOB
Ha caBur. Jlucinokanuu. YmnpouHeHue KpucramwioB. IIpodnocts
TBEPJIBIX TEL.

3 Ocrarounsle HanpsbkeHus, | OCcTaTouHblE  HaNpsKEHUS. OcobeHHOCTH ~ MJIACTUYECKOIo
0COOEHHOCTH nehopMUpOBaHUS  METAIOB.  YNPOYHEHHUE TPU  XOJOJHOU
IUIACTUYECKOTO negopMalny, KpUBbIe YIPOUHEHHsI, BU/IbI UX allIPOKCUMHUPYIOIUX
nehopMUPOBaHUS U 3aBUCUMOCTEH. BuIbl HaHECEHHMS TOKPBITHM, Kak METOJH
YIPOYHEHUE MAaTEPUAJIOB | YIPOUHEHUS

4 Cunepreruka [Mnactuueckass nedopmaius Kak peaKCAIlMOHHBIM  MPOIlECC.
IJIACTUYECKOM CrpyKTypHBIE YPOBHHU Ae(opMaiiui. DBOJIIOLIUS MUKPOCTPYKTYp B
nedopMaluu u npolecce miacTuueckon aegopmanuu. IHPexTsl HeyCTONUNBOCTH
pa3pyLIeHHUs IUIaCTHUeCKoW  gedopmanMu  Ha  MakpoypoBHe.  BousHbl

mwiactuyeckol  negopmanuu. [lnactuueckas apedopmauus u

pazpymienne. Knaccudukanus TpemuH

Tabnuua 7 — CopeprkaHue MPaKTUYECKUX 3aHATUN

Ne HanmenoBanue pa3jaena (TeMbl) Conep:xanue pa3jiesa IMCUUILTHHbBI
n/n JTUCHHUNINHBI
1 | BHyTpeHHss CTPYKTYpa TBEPBIX T AHnanus MPOCTPAHCTBEHHBIX pEIIEeTOK.
Onpenenenue KpUCTAJIOTrpauIecKux
WHJICKCOB TJIOCKOCTEH U HATIPABJICHUIA.
2 | Mexaunuueckue cBOHCTBA TBEPJIBIX TE Pemienne 3azad 10  OMPEENCHHIO  YCHIIMH




COKaTHUSA-PACTSHKEHUS] U MOAYIICH yIpyrocTu
3 | OcTarouHble HaNMpsKEHUS, IToctpoenue KpUBOI nepopMuUpoBaHus,
0COOCHHOCTH ITACTHYECKOTO OIIpeIeTICHNEe MEXaHMYECKUX CBOMCTB M3/ICIHUH
neGopMHUpPOBaHUS U YIIPOUHEHHE
MaTepHaoB

Tabnuma 8 — Coneprkanue 1abopaTopHBIX paboT

Homep
pasjaena
y4eOHoM HaumeHoBaHue J1a0opaToOpHBIX padoT

AMCUMILTH
HbI

1. 1. UccnenoBanue MeEXaHUYECKUX CBONMCTB U3IEINI

2. 1. UccnegoBanue CBOMCTB M3CTUN C PA3IMYHBIMU MOKPBITUSIMU

4. Meroanyeckue yKazaHus 1JIs1 00y4aloIMXCsl M0 OCBOECHHIO U CHMIIMHBI

4.1 O0mme  MeTOAMYECKHME  PEKOMEHAAUMM 1O  OCBOEHHMIO  JMCIHUIIMHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHHU

JlyucuumiuHa peanu3yeTcsl MOCPEACTBOM MPOBEACHUSI KOHTAKTHONW pabOThI ¢ 00yUYaIOLUMUCS
(BKJIIOYasi NPOBEJCHHE TEKYLIEro KOHTPOJS YCIEBAaEMOCTH), CaMOCTOSITENbHON padoThI
o0yUaromuxcst U MPOMEKYTOUHOM aTTEeCTAIINH.

KonTakTHas pabora MOXeT ObITh ayJIUTOPHOM, BHEAyIUTOPHOM, a TaKKe MPOBOJIUTHCA B
ANEKTPOHHOU HH(OpPMaLMOHHO-00pa3oBaTebHON cpene uHcTuTyTa (nanee — DMOC). B ciygae
MIPOBE/ICHUS YaCTH KOHTAKTHOW pa®oTsl o aucuurumie B DMOC (B COOTBETCTBUU C pacUCaHUEM
y4eOHBIX 3aHATUH), TPYJOEMKOCTh KOHTakTHOM pabdora B DUMOC »sKBHBalleHTHa ayIUTOPHON
pabore.

[Ipn mnpoBeneHuu y4eOHBIX 3aHATUA MO JUCHUILUIMHE OOECIEUMBACTCS pa3BUTHE Y
oOy4aroluxcsi HaBBIKOB KOMAaHIHON paboThl, MEXIWYHOCTHOM KOMMYHMKAIUH, HPUHITHS
pelleHni, JUAEPCKUX KadecTB (BKIIOYAs TMPOBEACHUE HMHTEPAKTUBHBIX JIEKIUH, TPYMIOBBIX
JTUCKYCCUW, POJEBBIX UIpP, TPEHUHIOB, AaHaIW3 CHUTyallUd M HMMHMTALMOHHBIX MOJIENEH,
IpernoilaBaHle JUCHUILIMHBI B (OpMe Kypca, COCTaBIEHHOTO HAa OCHOBE PE3yJbTaTOB Hay4HBIX
UCCIIEIOBaHUM, IPOBOJAUMBIX MHCTUTYTOM, B TOM YHCJIE€ C YYETOM PETHOHAJIbHBIX OCOOEHHOCTEN
npo¢ecCHOHATBLHOM 1eATENFHOCTH BBIITYCKHUKOB M TOTpeOHOCTEl paboToaareneit).

4.2 Meroauyeckue yKa3aHusl sl O0Oy4alIMXcsl MO OCBOCHHIO IMCHHMILUIMHBI Ha
3aHATHUAX JEKIMOHHOI0 THIIA

JIEeKIMOHHBIN KypC MpPEAIoJaracT CUCTEMAaTU3UPOBAHHOE HM3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IIaHa. B XoJie JIEKIIMOHHBIX 3aHATUN pacKpbIBAlOTCSA 0a30BbIE BOMPOCHI B paMKax
KaXx/10i TeMbl JucHUIIMHBL. O003HAUaOTCs KIIIOUEBbIE aCMEKTHI TEM, a TaKXkKe JIEIal0TCs aKIEHThI
Ha Hau0Oojee CIIOKHBIE M BaKHbIE IIOJOXKEHHsS H3ydaeMoro marepuana. Marepuansl JIeKIUN
SBJISIIOTCSL  OTMIOPHOM OCHOBOM JUIsl MOJATOTOBKHM OOYYalOIUXCS K TNPAKTUYECKUM 3aHATUAM /
nabopaTopHbBIM paboTaM U BBINOJHEHUS 33JaHUA CaMOCTOSATENbHOW paboThl, a Takke K
MEpONPHUATUAM TEKYILEr0 KOHTPOJI YCIEBAEMOCTH M IPOMEXKYTOYHOM arTecTalud 110
JTUCLUIIIINHE.

B Xozme NEeKIMOHHBIX 3aHATHH OOy4aroIMMCS PEKOMEHAYETCsS BBIOJIHATH CIEAYIOIINE
NeNCTBUS: BECTH KOHCIEKTHpPOBaHHE y4eOHOTro MaTepuaia; oOpamjaTh BHUMaHUE Ha KaTerOpHU,
(bOopMyYIMPOBKH, PACKPBIBAIOLINE COJEpKAHWE TE€X WIM HHBIX SBJICHUH M MPOILECCOB, HAYYHBIE
BBIBOJBI M IIPAaKTUYECKHE PEKOMEHAAIMM II0 MX NIPUMEHEHHWIO; 33JaBaTh IIPENOJIAaBATEIIO
YTOYHSIIOIIKME BOIPOCHI C LEIBIO YSACHEHUsS TEOPETHUYECKUX IIOJIOKEHHUM, pa3pelIeHust CIOPHBIX
CUTyaLui.




XenarenbHO OCTaBUTH B paOOUYMX KOHCIIEKTAX IOJsI, HA KOTOPHIX BO BHEAYAHUTOPHOE BpPEMs
MOKHO cJielaThb IOMETKM U3 PEKOMEHJOBAaHHOW JIUTEpaTypbl, JOMOJHSIOUIME MaTepHal
MPOCTYIIAHHOW JICKIIMHM, a TakKe MOMYEPKUBAIONINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETUYECKHUX MOJIOKEHUH.

4.3 MeToauueckue yKa3aHusi JJisi OOyYAIOIIMXCH IO OCBOCHHUIO AUCHMILUIMHBI Ha
3aHSITUSIX CEMUHAPCKOI0 THIIA

[Ipy TOArOTOBKE K MPAKTHYECKHM 3aHATHSIM, OOYYaIOMIMMCS HEOOXOIUMO H3Y4YHTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JOMOJHUTEIHHON JTUTEPATYpPOid, HOBBIMU MTyOITHKAITUSIMU
B [IEPUOINYCCKHUX U3IaHUAX: )KypHaaX, razerax. [Ipu 3ToM yuecTh peKOMEHIAINHU TTPETo1aBaTels
U TpeboBaHUs y4eOHOU mporpaMMbl. B Xo/e MOArOTOBKY K MPAKTHYECKUM 3aHATHSM HEOOXOIMMO
OCBOWTH OCHOBHBIC TOHATUS M METOJIWKM pacyéra IOoKas3areiel, OTBETUTh Ha KOHTPOJIbHBIC
BOTIPOCHL.

B TedeHue mpakTHUECKOTO 3aHATHUS CTYIEHTY HEOOXOAWMO BBINIOJIHUTH 3a/IaHUs, BbIJIaHHBIC
mpernojaBaTesieM, 4YTO 3acUMThIBACTCA Kak Tekymas pabora cryneHta. lIpakTtuueckue
(cemuHapCKUe) 3aHATHS O0yUYAIOIIMXCS 00CCIICYHBAIOT:

- MPOBEPKY M YTOUHEHUE 3HAHUH, ITOJTYICHHBIX Ha JICKIIHSIX;

- MOJIyYeHHUE YMEHHH M HaBBIKOB COCTaBJICHHS [OKJIAZIOB W COOOILICHMI, OOCYXICHUS
BOIIPOCOB I10 Y4EOHOMY MaTepHany JUCIUILINHBI,

4.4 MeToau4eckue yKa3aHusi 10 CAMOCTOSITe/IbHON padoTe 00y4yarommxcst

CamocrosarenbHas paboTa obecnednBaeT IOJATOTOBKY OOyYarollerocss K ayAUTOPHBIM
3aHATUSAM M MEPOIPHUATUAM TEKYIIEr0 KOHTPOJSA M MPOMEKYTOYHOM aTTeCTAlMU IO HU3y4aeMOu
aucuuIuiiHe. Pe3ynbraThl 3TONH HOArOTOBKM MPOSBISIOTCS B AaKTHBHOCTH OOydaromierocs Ha
3aHATUAX W B Ka4YCCTBC BBIIMOJHCHHBIX IMPAKTHYCCKUX SaIIaHI/Iﬁ H JOpyrux (1)0pM TCKYLICTO
KOHTPOJIS.

[Ipy BBITONIHEHWW 3aJaHUN I CAMOCTOSITEIILHOM pPabOTHI PEKOMEHIyeTCs TpopaboTKa
MaTepualioB JIEKIMH IO KaxJ0M MpoHAeHHOW TeMe, a TakXkKe H3ydyeHHe pPEKOMEHAyeMOoM
JIUTEpaTypsl, peACcTaBIeHHON B Pazene 5.

B npomecce camocrosiTenbHOM paboOThl NMPH HM3YYEHUM JTUCHMIUIMHBI CTYIAEHTBI MOTYT
HCIIOJIB30BATh B CIICHUATIM3UPOBAHHBIX ayAUTOPUAX JIA CaMOCTOSITETbHOMN pa6OTI)I KOMITIBIOTCPHI,
obecreynBaIeMy JOCTYH K IPOrpaMMHOMY OOECHEeYeHHI0, HEOOXOIUMOMY Ul H3y4eHHs
AUCHUIIIMHBI, & TAKKEC TOCTYII 4HEPE3 I/IH(bOpMaIII/IOHHO-TCHGKOMMYHI/IKaIII/IOHHYIO CE€Th ((I/IHTepHeT»
K 3JIEKTPOHHOW HH(pOpMalMOHHO-00pazoBaTenbHOi cpeae uHcTHTyTa (DHMOC) M 31eKTpOoHHON
oubmanoreunoit cucreme (OBC), rne B ANEKTPOHHOM BHUJE paclojiaratoTcsi yueOHble U y4eOHO-
METOAMYECKHE MaTepuallbl, KOTOPblE MOTYT OBITh HCIOJIB30BaHBl JJIi CAMOCTOSITEIbHONW PabOThI
IIpHU U3YUCHUUN JUCHUIIINHBI.

Jns oOydaromuxcsi 1Mo 3a04HOW (opme OOydeHHs caMOoCTOsITelIbHass paboTa sBIseTCS
OCHOBHBIM BHJIOM Y4€OHOU ACSATEIHHOCTH.

4.5 MeToauyeckue yKka3aHus Mo MOATOTOBKeE J0KJIa/Aa

IIpn nmoaroroBke NOKIaga peKOMEHIyeTcs clenarh cienyromee. CocTaBUTh IIAH-KOHCIEKT
cBoero BeIcTyIuieHUs. [IpomymaTe mpumepbl ¢ 1eTbI0 OOECleYeHUs: TECHOW CBSI3M H3ydaeMou
TEOPUH C peaNTbHOM KHU3HBbIO. [lOATOTOBUTH COMPOBOJUTEIBHYIO CHANA-IIPE3CHTALNIO W/HUIH
JIEMOHCTPALIMOHHBIN pa3AaTOUYHbIN MaTepual Mo BbIOpaHHON TeMe.

PexomeHyeTcst MPOBECTH J0Ma PENETHIMIO BBICTYIUIEHUS C IIETbI0 OTPAOOTKH PeueBOro
amnmapara 1 MpoJI0JKUTENIbHOCTH BBICTYIUIEHHS (PETIaMeHT =~ 7 MUH).

4.6 MeToanyeckue yKa3aHHs 110 NOATOTOBKE K KOHTPOJIbHBIM MEPONIPUATHIM

Texylmuii KOHTPOJIb OCYILECTBISAETCS B BHJE YCTHBIX OTBETOB, BBIIOJIHEHHS 33aJaHUM 110
TEOpPUH U KOHTPOJIbHON pabotThl. [IpM mOAroToBKE K OMPOCY CTYIEHTHI JOJIKHBI OCBOUTH
TEOpPEeTUYECKH MaTepHuall o 6JI0KaM TeM, BBIHOCUMBIX Ha 3TOT OIpPOC.



4.7 MeToau4yeckue yKa3aHusl M0 BHIMOJIHEHUI0 HHIMBUAYAJbHBIX THIOBBIX 3aaHUIi

B cnydae mpomyckoB 3aHATHUN, HalWuus WHIUBUAYAlIbHOro rpaduka oOydeHus M IS
3aKpEeTJICHUS MTPAKTUYECKUX HABBIKOB CTYICHTAM MOTYT OBITh BBIJAHBI THIIOBBIC WHINBUIYAIbHBIE
3aJlaHusl, KOTOPbIE JOJIKHBI ObITh CJaHbl B YCTAHOBJICHHBIN IperoaaBareieM CpoK. BeinonHeHHbIe
3aJlaHUs OLIEHUBAIOTCS HA OLIEHKY.

5. YuedHo-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON y4eOHOH JMTepaTypbl, HeOOXOAUMOM IS
OCBOCHMS THCHHIIIMHBI

a) OCHOBHAa.
1. baraes, . A. Kpucramtorpagus : 0003HaueHHE U BBIBOJI KJIACCOB CUMMETpUH : ydeOHoe rocodue / MLA.
baraes ; AA. baraes — HoBocubupck : HITY, 2015 — 60 C.
<URL:http://biblioclub.ru/index.php?page=book&id=438293>.
2. HoBukos, Unbst M3pusnosud. JleheKThl KpUCTATIMYECKOTO CTPOSHUS METAIIOB : Yueo.
nocobue st By3oB / WM. V1. HoBukoB .— 3-¢ m3., nepepad. u gon. — M. : Meramryprus, 1983

0) 10MOJTHUTEIbHASI:
1. Hlackonbckas, Mapuanna IlerpoBna. Kpucramnorpadus : yue6. mocodbue ans Bry3oB / M. IL
[ackonbckast .— 2-€ u3., mepepad. u gorn. — Mocksa : Beicmast mkona, 1984
2. bapa3, Bnagucnas PyBumoBuu. CTpoeHue u (u3nuecKkue CBONCTBA KPUCTAIOB : ydeOHOE
nocobue / B. P. bapas, B. I1. Jlepuenko, A. A. Ilos3Hep ; Hayd. pen. @. A. Cugopenko ; Ypai. roc.
TexH. YH-T - YIIN um. nepBoro Ilpesunenta Poccun b. H. Enpuiuna .— ExarepunOypr : YI'TY-
VYIIH, 2009
3. IlerpoB, Anekcannp HuxonaeBuu. TBepnable marepuanbl. Xumus aedekrtoB. CTpykTypa u
CBOWMCTBA TBEepABIX Tel : [yued. mocobue mnst By30oB] / A. H. IlerpoB .— ExatepunOypr : M3a-Bo
VYpan. yn-ta, 2008
4. EpmakoB, Cepreii CrenanoBud. @usnka MeTaIOB U JePEKThl KPUCTALTUICCKOTO CTPOCHHUS :
VYue6. nocodue / C. C. Epmakos; Jlenunrp. nonutexH. uH-1 .— JL. : JIT'Y, 1989

IlepeyeHb y4eOHO-METOIUYECKOT0 OOeCIeYeHUsl JIsi CaMOCTOSITEIbHOI PadoThI
00y4YAIOIIHXCS MO JTUCIUTLINHE

[lepeueHs pa3ienoB TUCHUIUIMHBI U PEKOMEHAYEMOM JTUTEpaTyphl (U3 CIHCKAa OCHOBHOW U
JOTIOJTHUTEIBHON  JIUTEpaTyphl) JJII CaMOCTOSITEIbHOH pabOThl CTYACHTOB TIPUBEACHBI B
Tabmue 9.

Tabnuma 9 — YueOHO-MeToandeckoe 00ecreueHus] CaMOCTOSITEIbHON paboThl 00YJaIOIIXCs

o Jlureparypa
u/n Pa3znen (Tema) Ay CHUNIMHBI (cchuIKa HA HOMEP B CIIMCKe
JIUTEPaTyphbl)
1 | BHyTpeHHSs CTPYKTYpa TBEPIBIX TE OcHoBHas — 1, 2
JononuurenpHas — 1,2,3,4
2 | Mexanmueckie cBoiicTa TBEPJBIX TE OcHosuast — 1, 2
Jononaurensnas — 1,2,3,4
3 | OcrarouHble HAMPSKEHUS, 0COOCHHOCTH OcHoBHas — 1, 2
IUTACTUYECKOT0 Je(OPMHUPOBAHUS U YIIPOUHEHHE HononuurensHas — 1,2,3,4
MaTEepHAIIOB
4 | CuHepreTuka rmiacTudeckoi aeopmaiy u OcHoBHas — 1, 2
paspyuieHus Jononaurensras — 1,2,3,4




5.2. IIpodeccmoHanbHble 0a3bl JAHHBIX, HMH(OPMAIMOHHO-CIIPABOYHbIC CHCTEMBI,
HHTEpPHeT-pecypchl

1. DnexTponHas OubnmMoTeuHas cuctema Pszanckoro mHCTHTYTa (mnmana) MOCKOBCKOTO
MOJUTEXHHYCCKOTO MHCTUTYTA [DIIeKTpOHHBIN pecypc]. — Pesxkum mocryma: http://bibl.rimsou.loc/.
— 3ari. ¢ sKpaHa.

2. BUIL] MOCKOBCKOTO MOJUTEXHUYECKOTO YHUBEPCHUTETA [DIEKTPOHHBIN pecypc]. - Pexum
nocryma: https://lib.mospolytech.ru/. — 3aru. ¢ skpaHa.

3. ObC «YuuBepcurerckas buOmmoreka Ownaiin» [DineKTpoHHBIH pecype]. — Pexum
noctyna: https://biblioclub.ru/. — 3ari. ¢ skpaHa.

5.3. IlporpammHoe obecnieueHue
Nudopmannonnoe obecrieueHne y4eOHOro mporecca MO AUCHUIUIMHE OCYIIECTBISETCS C
UCIIOJIB30BAHUEM  CIIEAYIOMIET0 MPOrpaMMHOTO oOecrieueHusi (JIMIIEH3MOHHOTO K CBOOOTHO

pacrpoCTpaHsAEeMOro), B TOM YHCIIe OTEYECTBEHHOTO MPOK3BoAcTBa (Tabuia 10).

Ta6muua 10 — MadopmanmonHoe obecrieuenne y4eOHOro npomecca 1o JUCIHIIIHHE

Ne i/ HaumMeHoBaHue YcioBus 1ocryna

1 Microsoft Windows | u3 BHyTpeHHEl CeTH YHUBEPCUTETA (JIMIICH3HOHHBIN TOTOBOP)

2 Microsoft Office 13 BHYTPCHHEH CETH YHHUBEPCHUTETA (JIMIIEH3UOHHBIH JJOrOBOP)

3 Koncynprantllimtoc | u3 BHyTpeHHEH ceTu yHUBepcuTeTa (JIMIIEH3UOHHBIN IOrOBOP)

4 C10 MOODLE u3 OO0 TOYKH, B KOTOPOH MMeeTcs 1oCTyl K ceTn MHTepHeT

(JIMIIEH3WOHHBIN JTOTOBOP)

3) Texakcnept n3 110001 TOUKH, B KOTOPOW UMEETCs JOCTyN K ceTu MHTepHeT
[>exTpoHHbBIi (cBOOOIHO pacmpoCTpaHsEMOE) PEXKUM JIOCTYNa IO CCBhLIKE
pecypc] http://docs.cntd.ru

Ilepeyenb WHMPOPMAUMOHHBIX TEXHOJIOIHH, HCHOJb3yeMbIX TMPH OCYHIECTBIECHHH
o0pa3oBaTe/IbHOI0O MpoHecca MO JAUCHUIUIMHE, BKJIKYasi IepeYeHb MPOrpaMMHOIO
o0ecrieyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

[Ipu ocymecTBiaeHHH 00pa30BaTEIBHOrO Mpolecca Mo AUCHUIIINHE «DU3MKa» MIUPOKO
HCIIONB3YIOTCS CIAEAYIOIIEe HH(POPMAIIMOHHBIE TEXHOJIOTHH:

1. UreHue eKuil ¢ UCMOJIb30BaHUEM MTPE3CHTALIN;

2. [IpoBeneHue MpakTUYECKUX 3aHATUN Ha 0a3e KOMIBIOTEPHBIX KJIACCOB C MCIOIB30BAaHUEM
UKT TexHoIOrNi;

3. OcyiecTBieHHe TEKYIIEr0o KOHTPOJs 3HAaHUW Ha 0a3e KOMIIBIOTEPHBIX KJIACCOB C
npumeHenneM KT TexHomnorui.

Hepequb mporpaMMHOTIO O6CCHC‘-ICHI/I}I, HCIIOJIB3YEMOTI'O B O6pa3OBaTCJ'IBHOM Imponecce:
- OC Windows 7;

- Microsoft Office 2010;

- Microsoft Office 2013;

- Microsoft PowerPoint;

- Microsoft Word;

- Microsoft Excel.

6. Onucanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON AJsl OCYyLIeCTBJIEHHS
o0pa30BaTeIbHOIO NMpPoLecca Mo JUCHHUIINHE

CH@HI/IaHI/ISI/IpOBaHHBIe AyOAUTOPUH, HUCIHOJB3YEMBIC IIPHU MNOPOBCACHUU JICKIUOHHBIX W
MIPaKTUYECKUX 3aHATUN, OCHALIEHBI MYJIbTUMEANMHBIMU IIPOEKTOPAMU M KOMIUIEKTOM anmnapaTypsl,
MO3BOJISIIOIIEN JIEMOHCTPUPOBATh TEKCTOBBIE U IpadyecKue MaTepraibl.


http://bibl.rimsou.loc/

Ilepeuenp ayauropuili M MaTepUalIbHO-TEXHUUYECKUE CPENCTBA, MCIOJIb3yEMBIE B IpOLiECCe

oOy4eHwus1, mpencraBieHbl B Tadbmaume 11.

Tabnuma 11- Ilepedyens ayauTopuii 1 000pyIOBaHHS

Ayauropusi Buj 3ansitus MartepuaJIbHO-TeXHUYECKHE CPeCTBa
1 2 3
Aya. Ne 214, | JlabopaTopus [Torounas aynpuropus:
[JIABHBIN KOHCTPYKIMOHHBIX -  KOMOWMHUPOBAaHHbIE  CHJIEHUS  C
KOpITyC MaTepHaioB. NUCHbMEHHBIM MECTOM, KJacCHasi JOCKa, Kadenpa
JUISL TIPETOJaBaTessl.
Mertannorpadudeckuii MHUKPOCKOII
MUM?7.
Teepnomep  mopratuBHbli  MET-Y ]I
KOMOMHHPOBAHHBIM.
IlepcOHAIBHBIN KOMIIBIOTED.
Aya. Ne 217, 1. Jlexunonnas | [loTounas ayauropus:
TJIaBHBIN ayJIUTOPHSL. - KOMOWHUPOBAHHBIC CHUJEHHUS C IMHUCbMEHHBIM
KOpITyC 2. Ayauropus Ui | MECTOM, KiaccHas — JOcKa, Kadenapa  ans
TPYIIIOBBIX U | IpenoaaBartesis; IKpaH, IPOEeKTOp, HOYTOYK.
WHUBUTyaJIbHBIX
KOHCYJIBTALUM.

7. OueHounble MaTepuaybl ((OHI OLEHOYHBIX CPeACTB) JJsl TeKyllero KOHTPOJIA

YCneBaeMoCT U HpOMG)KyTO‘lHOfI arTrecranumn

Tabnuma 12 — ITacnopT oHa OLIEHOYHBIX CPE/ICTB

Kon
Ne KonTposmmpyembie pa3aesibl (TeMbI) KOHTPOJIMPYeMOM HaumeHoBaHue
n/n AUCHMILINHBI KOMIIETEHIMU MJIM €€ | OLICHOYHOI0 CPeACTBa
YacTH
1 | BHyTpeHHSs CTPYKTypa TBEPIBIX TEN OIIK-2
2 MexaHnyeckne CBOMCTBA TBEPIBIX TEI OIIK-2
Bormpocs! k 3x3aMmeny
3 | OcraTouHble HAMPSKEHUS, 0COOCHHOCTH OIIK-2 IpakTrueckre paGoTHI
MJIACTUYECKOTO 1ehOpMHUPOBAHUS U JlaGopaTopHble paboThI
YIOPOUYHEHHE MAaTEepUaJIOB
4 | CuHepreTHka miacTH4eckoi aedopmamnuu u OIIK-2

pa3pymeHus

7.1. TunoBblie KOHTPOJIbHBIC 3ajlaHus WJIW HHBbIC MaTepHuajbl, H606XO)II/IMLIQ AJIs
OLICHKH 3HaHHﬁ, yMeHI/Ii/'I, HAaBBbIKOB U (I/I.]'II/I) ONbITA B X0/1€¢ TEKYIIEIr0o KOHTPOJA YCII€BACMOCTH

7.2 Onucanve mokasarejieid U KpPUTepUeB OLEHMBAHHMS KOMIIETEHUUH HA Pa3jIMYHbIX
ranax ux ¢popMupoBaHus, ONUCAHNE HIKAJ OLeHUBAHUS

Ta6J'II/II_[a 13 — Omnmcanue mokaszaTtenaeid u KPpUTCPHUECB OLICHUBAHUS KOMIIETCHIIUM Ha PA3JINYIHBIX

sTanax ux GopMupoBaHUs

Heckpun
TOP

IToxa3aTenn olleHUBAHUA

dopMa KOHTPOJIA

Ycrubli \ IK3aMeH




KOMIIETe onpoc
HIM

3Haer OCHOBHBIE 3aKOHBI T€OMETPUYECKOM KpUCTaIorpaduu; + +
YCTaHOBKY U I1OCJIEI0OBATENbHOCTb OIIPEIEICHUSI 3JIEMEHTOB
CUMMETPHUHU KPUCTAJUTMUECKUX MHOTOTPAHHUKOB;IIPOCTEHIIINE
THUIIbI KPUCTAIUIMYECKUX PEIIETOK U YMETh ONMKCHIBATH HX,
UCIOJIB3YS MOHATHSA IUIOTHEHIINX YIAKOBOK U
koopauHairoHHbIx yucen. (OI1K -2)

Vmeer OIPEAEISITh CAMMETPHIO U KOMOWHAIIUIO TIPOCTHIX (OPM Ha + +
UICaTM3UPOBAHHBIX MOJIEIISX; OMPEACISITh METOIbI
[[EJICHANIPABICHHOTO U3MEHEHHUSI MEXaHHUYECKUX CBOWCTB
matepuaiion; (OITK-2)

Brnanmeer | HaBbIKaMU ONpECIICHHS AJIEMEHTOB CHMMETPUU M ITPOCTHIX + +
(dhopM B KpUCTAIIIaX; HABBIKAMH TTOCTPOCHUST KPUBBIX
nedopmupoBanus npu yupounerunn (OITK-2)

7.2.1 DTan TeKymero KOHTPOJisi SHAHUI

Pe?;y.]II)TaTI)I TeKyHIeFO KOHTpOJI?I 3HaHI/If/'I nu MG)KCGCCI/IOHHOfl arTecTagu OIICHHUBAKTCA II0
NATHOAUIHHOM HIKaJIe ¢ OLIEHKAMH:

- KOTINYHOY;

- «XOpOIIIOY,

- «yIIOBJIETBOPHUTEIHHOY;

- «HEYJOBJIETBOPUTEIHLHOY;

- «HE aTTECTOBAH.

Tabnuna 14 — Iloka3aTenu olleHHBaHMsI KOMIIETEHIIMI HA dTane TEKYIIEro KOHTPOJIs 3HaHUMI

Jeckpunrop
.« Iloka3aTeib OLIECHUBAHUSA
KOMIIeTeHITH I
3Haer OCHOBHBIE 3aKOHBI T€OMETPUUECKOUN KpHUCTAIIOTpaduu;

YCTaHOBKY M IOCJIEIOBATEIBHOCTD OIIPEIETICHUS] IIEMEHTOB CUMMETPUN
KPUCTAIIINYECKUX MHOTOTPaHHUKOB;IIPOCTEUIIINE TUIIBI KPUCTAJUIMYECKUX PEIIETOK
U YMETb ONMCHIBATh MX, UCTOJb3YsI IOHATHUS IUIOTHEUIINX YIAKOBOK U
koopauHaoHHbIX yucen. (OI1K -2)

Ymeer OTIpEAETSATH CAMMETPHUIO U KOMOMHAIINIO MPOCTHIX ()OPM Ha HIeaTH3UPOBAHHBIX
MOJIETISIX; ONIPEICIISITh METO/IBI IIeJICHAIPABIICHHOTO N3MCHEHHS MEXaHIMIECKHUX
coiictB Marepuaios; (OTTK-2)

Bnageer HaBbIKaMU OIPEIEICHUS 3JIEMEHTOB CUMMETPUHU U IPOCTHIX (OPM B KpHUCTaILIAX;
HaBBIKAMH OCTPOCHUSI KPUBBIX JiehopmupoBanus npu yrnpouneruu (OITK-2)

Tabnuua 15 — Kputepuu onieHMBaHusl KOMIIETEHIMN Ha JTare TeKyIero KOHTPoJIsl 3HaHUH

Onenka Kpurepuii oneHuBanus

Ot1immyHOo ITonHOE MM YaCTHYIHOE MOCCIICHHE JICKOIMOHHBIX, ITPAKTUYCCKUX U
J'Ia60paTOpHLIX 3aHATUH. BeimonHeHne MPAKTUICCKUX 3aJlaHUI Ha OLEHKHU
«OTIIMYHO» U «XOpOomIo», C npe06ﬂauaHHeM OLCHKHU «OTJIUYHO)»

Xoporro [TonHOE MM YaCTUYHOE NOCEIEHNE JIEKIMOHHBIX, IPAKTUYECKUX U
1a00paTOPHBIX 3aHATHUN. BBITIOIHEHHE MPAaKTHYECKUX 3aJaHNil Ha OIIEHKH
«XOPOIIIO» U «OTIUYHOY, C IPEOOIaJaHUEM OIEHKU «XOPOIIIO)

YJIOBHGTBOPI/ITCJ'H)HO ITonHoOE MM YacTHIHOE MOCCHICHUEC JICKINMOHHBIX, ITPAKTUYCCKHUX U
J'Ia60paT0pHLIX 3aHATUH. BeInonHeHne MPAKTUYICCKUX 3aJlaHUI Ha OLIEHKHU
«YHAOBJICTBOPUTECIIBLHO

HeynosnersopurensHo | [IoaHOE My 4aCTUYHOE MTOCELIEHUE JIEKLIUOHHBIX, IPAKTUYECKUX U
71a00paTOPHBIX 3aHATHN. HeynoBIeTBOpUTEIHbHOE BHITTOTHEHUE




MPAKTUYECKUX 3aJJaHHI.

He arrectroBan Henocenienne neKIMOHHBIX U IPaKTUYECKUX 3aHATHN. HeBblonHeHne
MIPAKTUYECKUX 3aJaHUM.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHHMs, HEOOXOAMMBbIE /sl OLUEHKH 3HAHWH, YMEHHI,
HABBIKOB H ONBITA JeSITeJIbHOCTH, XaPaKTePU3YIOIIUX 3Tanbl GopMHUPOBaAHUS KOMIIeTEHIIHI

Bonpocskl u 3agaHus i NPOBeJAEHUs TEKYIEro KOHTPOJIS 3HAHUM (IK3aMeH):

Teopemuueckas wacmo

. UeM XxapakTepu3yercs KpUCTAILINYECKOE COCTOSIHUE TBEPAOIo Tesa?
. CpaBHHTE KpHUCTAIIMYECKOE M aMOP(HOE COCTOSIHUE TBEPIOTO Tea.
. Urto o0nagaer ynopsa04eHHON 3aKOHOMEPHOCTIO U CUMMETPHEH BHYTPEHHETO CTPOSHUS?
. UTo Takoe KpucCTaJUIMuecKas pererka’?
. Kakue ocHOBHBIE XapaKTEPUCTUKH KPUCTAJNINYECKOIO COCTOSIHUSA BellecTBa?
. HazoBuTE OCHOBHBIEC MPUHIUIIBI TEOMETPHUYECKON M CTPYKTYPHOH KpHUCTAIIOTpadu.
. HazoBuTe 351€MEHTBI CUMMETPUN KPUCTAIUIMYECKUX MHOTOTPAHHUKOB.
. Kakue cymecTByroT Kjaccbl CHMMETPUM, CHHTOHUU U KaTETOPUU KPUCTAILIIOB?

9. Uto Takoe cucTeMbl TpaHCIsAui (pemerku bpase)?

10. Ilepeuncnure ycaoBus BEIOOpA M XapaKTEPUCTHKH AIEMEHTAPHBIX STYCEK.

11. Kakue cyniecTByroT MpOCTPaHCTBEHHBIE IPYIIIBI CHMMETPUH KPUCTAJLIIOB?

12. YTo Takoe npaBUIbHbIE CUCTEMbI TOUEK?

13. IIpuBeauTe npumMepsl KOOPAUHALMOHHBIX YUCE U KOOPAUHALMOHHBIX MHOTOTPaHHUKOB.

14. Ha3zoBuTe pacnojoXeHue, 4YHCIO M pa3Mepbl MYCTOT B TI'paHELEHTPUPOBAHHOMN
KyOnueckomn

(I'IK), rekcaronansHo# mmotHoynakoBaHHou (I'T]) 1 06 beMHOLIEHTPUPOBAaHHON KyOHUECKOM
(OLK)

pelieTKax.

15. Yro takoe uzomoppuzm?

16. Yto Takoe nosuMoppusm?

17. YTo MOKET SABIATHCS Y3JIOM IIPOCTPAHCTBEHHON PEILETKN?

18. Yto Takoe nepuo uACHTUIHOCTH?

19. CpaBHUTE pPaBHOBECHYIO KOHLIEHTPALMIO MEXY3EJIbHBIX aTOMOB M KOHIICHTpAIUIO
BAKAHCUU

IIpM 3a1aHHOM TeMnieparype T.

20. Yro obpazyercst mo mexanuzmy loTTku?

21. IloscHure ocymecTBiaeHe MexannzMa OpeHkers.

22. Yrto Takoe uacanbHbIA KpUCTAII?

23. Tlepeuncnute BUIbI TOYEUHBIX JEPEKTOB.

24. Ha30BUTE UCTOYHUKH M CTOKH TOYCUHBIX 1€(PEKTOB.

25. YeM 0TIMYAIOTCSA TEOPETHUUECKAs U PEANIbHAS IPOYHOCTh KPUCTAIUIOB.

26. Yto Takoe nuciokamnus?

27. Yrto Takoe KpoyauoH?

28. Kak Ha3bIBaeTcs IMHENHHas: KOHGUTypanus, o0pa3oBaHHas MEKY3€IbHBIMU aTOMaMu IIpU

00bEeTMHEHNN?

29. Tlo kakoMy MeEXaHU3MY IIPOMCXOAUT OJHOBPEMEHHOE OOpa30BaHHWE BaKAHCHH U
MEXY3€JIbHbIX aTOMOB?

30. Ilo kakOMy MeXaHU3MYy HE MOXKET IPOUCXOUTH 00pa30BaHNE TEIIOBBIX BAKaHCUN?

31. Yro oTHOCHTCS K HYIBMEPHBIM JIe(heKTaM KPUCTAJUINYECKOTO CTPOSHHS?

32. YTo NpOMCXOIUT IIPH BCTPEUE BAKAHCUN U MEXKY3EIbHBIX aTOMOB?

33. Kak tepmuyeckas 00paboTKa «3aKajikay» BIUSAET HAa KOHLIEHTPALMIO BaKaHCUI?

0NN KW



34. Yto OTHOCHUTCS K MUKPOCKOIIUYECKUM Ae(PeKTaM KPUCTAITMYECKOTO CTPOCHHUS?
35. Yto Takoe JUCKJIMHAILUA?
Ilpakmuueckas yacmo
1)  HaiiTu UHIEKCHI IIIOCKOCTH, OTCEKAIOIIEH 110 KOOPANHATHBIN OCSIM 3a/1aHHbIC
otpe3ku. [TocTpouTh MoNI0KEeHNE TUIOCKOCTH B KyOUYeCKOU sSTUCHKe.
2)  TlocTpouTb IIOCKOCTh C 33J[aHHBIMH HHICKCAMU B KYOUYECKOM sUeiiKe.
3) TloctpouTh HampaBiicHHE C 3aJlaHHBIMU HHICKCAMH a KyOUYeCKOH sueHKe.

7.4 Mertoanueckue MaTepHasibl, OMNpeaessiOlUe NPOUeAyPbl OLEHUBAHUS 3HAHWIA,
YMEeHUii, HABBIKOB M (WJIH) ONbITA JeATeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbl (OPMHUPOBAHUSA
KOMIIeTeHIHU

7.4.1. Llesn npoBeeHus

OCHOBHOM 11€/IbIO ITPOBE/ICHUS 3aueTa SBJSETCA ONpEeNICHUE CTEIEeHU JOCTHXKEHUS Lienen
1o y4eOHOH AucCIUIUIMHE Wi ee paszenaMm. OCyIIECTBISETCS 3TO MPOBEPKOW U OLIEHKOH YPOBHS
TEOPETUYECKUX 3HAHWM, IOJIYYEHHBIX CTYIEHTaMH, YMEHHMs MPUMEHATh HMX K pPELICHUIO
MMPAaKTUYCCKUX 3ajad, CTCIICHU OBJIAJACHUA CTYyACHTAMU KOMHGTCHHI/Iﬁ B o0BeMe Tp€60BaHI/Iﬁ
paloueil mporpaMmsl M0 JTUCHUILIMHE, a TaKXKE UX YMEHHE CaMOCTOATENIbHO paboTath ¢ ydeOHOMH
JINTEPATYPOIl.

7.4.2. ®opMma npoBeieHUs
®opmoii TPOMEKYTOYHOH aTTeCTallMy 10 JaHHOW JUCLUILIMHE B COOTBETCTBUH C YYEOHBIM
rpaduKoOM SIBJISI€TCS 3a4eT.

7.4.3. MeToa npoBeeHust

3aueT MPOBOAUTCS MO OuneTam Tub0 6e3 OUIETOB M0 MEPEYHIO BOTIPOCOB.

3auer JoIycKaeTcs IPOBOIUTH C MMOMOIIBIO TEXHUYECKUX CPEACTB KOHTPOJIS (KOMIBIOTEPHOE
TECTUPOBaHUE). 3a4eT MOXKET MPOBOJUTHCS METOIOM WHAMBUAYAILHOTO cOOEceloBaHUs, B XOJe
KOTOPOTO TPETNOAaBaTEeNb BEAET CO CTYIEHTOM OOCYXICHHE OJHOW MpOoOJIEeMBI WM BOIPOCA
W3YYCHHOW JHUCUUIUIMHBI (YacTW JWCUUIUIMHBI). [Ipu coOecemoBaHMM JOIMYCKAETCs BEICHUE
IMCKYCCHH, apryMEHTHPOBAaHHOE OTCTaWBaHWE CBOEro pemeHus (MHeHus). [Ipu HeoOXoamMocTh
MOTYT paccMaTpUBaTbCA JOTMOJHUTENbHBIE BOMPOCHI M MPOOJEMBI, pPEHIaThCs MPAKTHUECKHE
3aJJaHHS.

7.4.4. Kputepum 10nyCcKa CTYAEHTOB K 3a4eTy

B coorBercTBUM ¢ TpeOOBaHMAMHU PYKOBOJSIIMX JOKYMEHTOB M coriacHo IlomoxkeHuro o
TEKYIIEM KOHTpOJ€ 3HaHUM M HPOMEXKYTOUHOM aTTecTallMM CTYJIEHTOB HMHCTUTYTa, K 3a4eTy
JIOMYCKAIOTCS CTY/ICHTHI, BBIIOJHHUBILNE BCEe TPEOOBAaHUS YU€OHON MPOTrPaMMBI.

7.4.5. OprannzanoHHbIC MEPONPHUATHSA

5.1. HazHauenue npenogaBaTessi, IPUHUMAIOIIETO 3a4eT.

3aueT NPUHUMAETCS JIMLIAMU, KOTOpPBIE YUTANIM JIEKIIUH 10 JAaHHOM AMCUUIIIMHE. Pemennem
3aBenyromero Kagdeapoil onpeAenstoTcs IMOMOIIHUKA OCHOBHOMY 3K3aMEHAaToOpy U3 4YHCIia
IpenojaBaTesiel, BEAYIINX B JaHHOU I'PYIIE MPaKTUYECKUE 3aHATHS, a €CIIM JIEKIUU T10 pa3zaeiam
y‘-I@6HOI7[ AUCHUIITIMHBL YWUTAJIMCh HECKOJIBKMMHU MPENnoAaBaTCIIMU, TO OIPCACIACTCA COCTaB
KOMUCCHH JIJIs IpUeMa 3K3aMeHa.

5.2. KonkpeTu3zanus yCJIOBHM, NMPHU KOTOPHIX CTYACHTHI OCBOOOXKIAIOTCS OT CAA4M 3adeTra
(ocHOBa — pe3ynbTaThl PEUTUHIOBOM OLIEHKH TEKYILEro KOHTPOJIS).

[lo mpencraBieHuio mpernojaaBaress, BEAYIIEr0 3aHATHS B y4eOHOH rpymme, 3aBeAyOLuil
Kadeapoil MokeT 0CBOOOAMUTH CTYIEHTOB OT cllauu 3adera. OT 3aueTa 0CBOOOXKIAIOTCS CTYICHTHI,
MMOKa3aBIHUE OTJIWYHBIC W XOPOHIIME 3HAHHA II0 pE3ylibTaTaM peﬁTHHFOBOﬁ OICHKU TCKYIIETO
KOHTPOJISL.



7.4.6. MeTonnueckne yKa3aHnus IK3aMeHATOPY

6.1. Konkperusupyercss pabora mpenomaBaTesiel B MPeAdK3aMECHAIIMOHHBIA TEPHOl U B
MEPUOJT HETIOCPEACTBEHHON MOATOTOBKY 00yJarOIUXCs K 3a4eTy.

Bo Bpemst NOATOTOBKY K 3a4€Ty BO3MOKHBI HHIMBUIYaIbHbIE KOHCYJIbTALIUH.

IIpu npoBeneHnM KOHCYIbTAUN PEKOMEHYETCS:

- JaTh OpraHU3allMOHHBbIE YyKa3aHMA O HOpsaKe padoThl NpU IOArOTOBKE K 3auery,
PEKOMEHJALMK 10 JIYYIIEMy YCBOCHHMIO MU IIPUBEACHHUIO B CTPOMHYIO CHCTEMY M3yYEHHOTO
MaTepuasia JUCUUIUINHEI,

- OTBETHUTH HA HETIOHATHBIE, CJ1a00 YCBOGHHBIE BOIIPOCHL;

- JaTb OTBETHI Ha BOIIPOCHI, BO3HUKIINE B MPOLECCE N3YYCHUS JUCLUILINHBI U BBIXOIAIUE
3a paMKH y4eOHOM MPOrpaMMbl, «Pa3BUHYTh IPAHULIBIY;

- IIOMOYb IPUBECTU B CTPOWHYIO CUCTEMY 3HAHMS O0yUaIOIIUXCS.

Jlist 3TOTrO0 HEOOXOIUMO:

- YTOUYHMTbH y4yeOHBIM MaTepHal 3aKiIrouuTeNbHON Jekuuu. Ha Hell nenecooOpa3Ho yka3zaTh
HanboJiee CIOXKHBIE U TPYIHOYCBOSIEMBbIE MecTa Kypca, oOpaTMB BHUMAaHHWE HAa TaK Ha3bIBacMbIE
«IIOABOJHBIE KAMHW), BBISBIICHHBIC Ha NPEABIIYIIUX JK3aMCHAX.

- ONpPEIENIUTh 3aHATHE, HA KOTOPOM 3a0JIarOBpEMEHHO JOBECTH OPraHU3allMOHHbIE YKAa3aHUs
I10 MIOATOTOBKE K 2K3aMEHY;

PexoMeHnayercss MCHOIb30BaTh MPU MPOBEACHUM KOHCYJIbTAlLlMM OIMPOCHO-OTBETHYIO (hopmy
npoBesnenus. lLlenecoobpa3Ho, uToOBl OOydaemble caMu 3azaBanu Bompockl. [lo xapakrepy u
(GbopMyIHpPOBKE BOMPOCOB MPETOAABATENb MOXET CYIWTh 00 YpOBHE W TIIyOWHE IOATOTOBKH
00yuJaeMbIX.

6.2. VYTOUHAIOTCA OpraHMU3allMOHHBIE MEPONPUITUS W METOAMYECKHUE TMPUEMBbl IIpU
IIPOBEJEHUM DK3aMEHA.

KonuyecTBO o0HOBpeMEHHO HAXOASAIIUXCA B ayAUTOPMH JK3aMeHywommxcsa. B
ayJUTOPHUH, TJIe IPUHUMACTCS 3a4ET, MOXKET OJHOBPEMEHHO HAaXOIUThCS CTYJIEHTOB U3 pacyeTa He
OoJsiee TATH Ha OJHOTO MpernojaBaTens. B ciydae mnpoBereHHs 3adeTa ¢ MOMOINBIO TEXHUYECKUX
CPEICTB KOHTPOJII B ayJUTOPUM JIOIYCKAETCA KOJUYECTBO CTYINEHTOB, PAaBHOE KOJIUYECTBY
KOMIIBIOTEPOB B ayIUTOPHUH.

Bpemsi, oTBeieHHOE Ha MOATOTOBKY OTBETa 110 OWJIETY, HE JOJDKHO MPEBBIIIATh: I 3a4eTa
— 20 MMHYT, JUIsl KOMIIBIOTEPHOTO TECTUPOBAaHUS - 1O 2 MUH Ha Bompoc. [lo ucreueHnn TaHHOTO
BpPEMEHHU I10CJIe OTy4eHus Ousera (BOIpoca) CTYAEHT I0JIKEH OBbITh TOTOB K OTBETY.

Opra"u3zanus npakTH4eckoil yactu 3avera. [IpakThueckas yacTh 3ayeTa OpraHuU3yeTCs
Tak, 4YTOOBl oO0ecreuynBagach BO3MOXHOCTb MPOBEPUTh YMEHHE CTYJIEHTOB INPUMEHSTh
TEOPETUYECKHE 3HAHUS MpU PELIEHUH TNpPaKTUYeCKuX 3adaHuid. OHa NPOBOAUTCA MyTEM
IIOCTAHOBKHM  SK3aMEHYIOIIMMCS OTAENbHBIX 3a/ay, YOpPaKHEHUH, 3anaHuil, TpeOyroumx
MIPAaKTHYECKUX JedcTBUM. KaXkaplli CTyIEHT BBINOJHSAET 3aJaHHE CAMOCTOSITEIBHO ITyTEM
IIPOM3BOJICTBA PACUETOB, PEUICHHUs 3ajiay, paboThl ¢ JOKyMeHTaMu | Jp. IIpu BeImonHEHUN 3ajaHui
CTYJEHT OTBEYAET Ha JIONOJHUTENIbHBIE BOIIPOCHI, KOTOPhIE MOKET CTaBUTh IK3aMEHATOP.

JeHcTBHA npenoaasareis HA 3a4eTe.

CryneHTy Ha 3auyeTe pa3pelaercsi OpaTh OJUH OUIIET.

Bo BpeMs wucHbITaHUS IPOMEKYTOYHOM aTTECTAllMM CTYJEHTbl MOTYT IOJIb30BaThCS
pabourMu mporpaMmMamMu y4eOHBIX TUCIHMIUIMH, a Takke [ 'paxkgaHckuMm kojekcom, Hamoroseim
KOJEKCOM U APYTMMHU HOPMaTUBHBIMU JOKYMEHTaMHU.

Hcnonb3oBaHre MaTepuaioB, HE MPEAYCMOTPEHHBIX YKa3aHHBIM MIEPEYHEM, a TAKXKE MOMbITKA
OOIIEHUS C IPYTUMHU CTYACHTAMH WM UHBIMH JIMIIAMHU, B TOM YHCIIE C TPUMEHEHUEM DIIEKTPOHHBIX
CPEICTB CBSI3M, HECAHKI[MOHUPOBAHHOE IpEINoJiaBaTelIeM MepeMEeleHHe M0 ayAUTOPUH U T.II. HE
pa3pelaeTcs U sBISIOTCS OCHOBAaHUEM JUIsl YAAJIEHUS CTYACHTA U3 ayIUTOPHH.

3ajaya mperojgaBaTes Ha 3aueTe 3aKIJI0YyaeTcss B TOM, 4TOObI BHHMATENIbHO 3aciyllaTh
CTYIEHTA, MPENOCTaBUTh €MY BO3MOKHOCTb IOJHOCTBIO M3JIOKHTH OTBET. 3aciaylluBas OTBET U
aHAJIM3HUPYs] METOAbl PEIICHUN MPaKTUYECKUX 3a/laHuM, IpPEernojaBaTeib MOCTOSHHO OLEHUBAET
HACKOJIBKO TIOJIHO, CHCTEMHO M OCMBICIEHHO OCYHIECTBIIIETCS OTBET, PEIIAETCSA IPAKTUYECKOE
3aJjaHue.



C‘-II/ITaeTC}I 66CTaKTHOCTLIO HpepLIBaTb OTBECT CTy,Z[eHTa, Hpexc,ueBpeMeHHo aaBaThb OI_[eHKy €ro
OTBETaM U JEUCTBUSIM.

B TEX cnyqas{x, Koraga OTBEThI Ha BOHpOCBI N HpaKTI/I‘IeCKI/Ie HeﬁCTBHH 6BIJII/I HCOOCTATOYHO
MOJTHBIMA WJIM JIONYIIEHBl OMMOKM, MPEroiaBaTelib IMOCIIe OTBETOB CTYJEHTAa Ha BCE BOIPOCHI
3a/1a€T JOIMOJHUTENbHBIE BOMPOCHI C IEJIbI0 YTOYHEHHUS YPOBHS OCBOCHHS JTUCHUILIUHBI.
ConepkaHre WHIUBUIYAIBHBIX BOIPOCOB HE JIOJDKHO BBIXOAMTH 32 PAMKHU pabodveil MmporpamMmbl.
Ecnu ctyneHt 3aTpyaHsaeTcs cpa3y OTBETHTh Ha JOMOJHHUTENBHBIA BOMPOC, OH JOJIKEH CIPOCUTH
paspenieHus: MpeJIoCTaBUTh €My BpEMs Ha MOATOTOBKY M MOCIIE MOJATOTOBKH OTBEYACT HA HETO.

8. OcobenHoOCTH OpraHu3anuu 00y4eHM sl JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HMHBAJIWI0B

[Ipu HeoOxomumocTH pabouas mporpamMma IUCHUIUIMHBI MOXET OBITh ajanTupoBaHa JUis
obecrieueHns 00pa30BATEILHOIO MPOIECCa MHBAIUIOB H JIMIl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU
3JI0POBbsI, B TOM YHCJIC JUIS TUCTAHIIMOHHOTO 00yueHwus. 1 3TOro Tpedyercs 3asBiCHHUE CTYACHTA
(ero 3aKOHHOTO MPEACTABHUTEIISA) W 3AKIIOYCHHE ICHXOJIOT0-MEIUKO-TIeIArorHuecKoil KOMHCCHH
(TIMIIK).

B caydae HeoOXOAMMOCTH, OOydYarOIUMCS M3 4YHCAa JIMI C OrPaHUYCHHBIMH
BO3MOYKHOCTSIMH  3JI0pOBbsi  (IT0 3asBJACHHIO OOydYarolierocs) a Juis HWHBAIWAOB TakXKe B
COOTBETCTBUHM C WHIUBHIYAIbHONH MPOrPaMMON pPEeaOMIMTAIlMA MHBAIKAA, MOTYT IpeiaraTbCs
CIIEAYIONINE BapUaHTBl BOCHPHUATHS Yy4eOHOW HWHPOPMALMK C YYETOM HUX WHAMBHIYATBHBIX
NCUXO(U3UUECKIX OCOOEHHOCTEH, B TOM 4YHCJIE€ C NPUMCHEHHEM 3JEKTPOHHOTO OOYyYeHHUS W
NUCTAHIIMOHHLIX TEXHOJIOTHH:

- JIUISL JTAI] ¢ HAPYIICHUSMH 3PEHHS: B MMEYaTHOH (opme yBelndeHHbIM mpudTom; B hopme
AJIEKTPOHHOTO JJOKYMEHTa; B (hopme aynuodaiina (mepeBoj yueOHBIX MaTepHalioB B ayauodopmar);
B meyaTHOW (opMme Ha si3bike bpailis; WHIWBUIyalbHbIE KOHCYJBTAIMA C IMPHUBICUYCHHEM
TU(IOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 33JaHUSI M KOHCYJIBTAIUH.

- JUTSL JTMI] C HAPYIICHUSMH CIIyXa: B MEYaTHOH Gopme; B popMe 3IIEKTPOHHOTO TOKYMEHTA,
BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; WHIUWBUIYAJIbHBIC KOHCYJIbTallun C IIPHUBJICYCHHUEM
CYpPIONEPEBOAYNKA; HHANBUIYATbHbIC 3a1aHHsI U KOHCYJIbTALIHH.

- U1 JIUL ¢ HapyLIEHUSIMU OMIOPHO-JBUTAaTEJIBHOIO annapaTa: B eyaTHoil ¢popme; B opme
AJIEKTPOHHOTO JIOKYMEHTa; B (popMe ayanodaiisia; MHINBUAYATbHBIC 3a/1aHUS M KOHCYJIBTAIUH.



