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O6opoTHas cTopoHa TUTYIbHOTO JucTa PIT/]

1.Pabouyas mporpamMMa TmepecMOTpeHa Ha  3aceJaHMd JenapraMeHTra oOmeill u
SKCIIEPUMEHTAILHON (PU3MKHU yTBEpkK/I€HA HA 3aCeJaHUH JIeTlapTaMeHTa OOIIeH U SKCIIEPUMEHTATLHON

(bU3UKH, TPOTOKOJ OT « » 202 1. Ne

2.Pabouass mporpaMMa IepecMOTpeHa Ha 3aceJaHMM JenapraMeHTa of0med u
SKCIIEPUMEHTAIbHON (PU3UKHU yTBEpK/IeHa Ha 3aCeAaHMUU JenapTaMeHTa o01Iei U SKCIIepUMEHTAIbHOM

(U3HUKY, IPOTOKOJ OT « » 202 1. Ne

3.PaGouass nmporpamma mepecMOTpeHa Ha  3acelaHMd  JemapTaMeHTa oOmed u
AKCIEPUMEHTAILHON (DU3UKH YTBEPKICHA HA 3aCEJaHUU JierapTaMeHTa oOIIe U AKCIIEPUMEHTAIBLHOM

(U3HUKH, POTOKOIT OT « » 202 1. Ne

4.Paboyast mporpaMma TEpecCMOTpeHAa Ha  3acelaHUM  JermapTaMeHTa oOmed
SKCIIEPUMEHTAILHON (DU3UKH YTBEPIKICHA HA 3aCEJaHUU JierapTaMeHTa oOIIeH U AKCIIEPUMEHTAIBLHOM

(bU3UKH, TIPOTOKOJ OT « » 202 1. Ne




]_[e.]'ll/l H 3aJa94 OCBOCHUA JUCIUIIIMHBI:

Hean: dbopmupoBaHue

HpeI[CTaBJIeHI/Iﬁ 0

HepI/IO,Z[H‘IGCKOﬁ 141

KBaSHHCpI/IOI[H‘{eCKOﬁ CTPYKTypax Ha aTOMHOM YpPOBHC, OBJIAJICHUC KOMOWHATHBHBIM

moaxoaom K N3Y4YCHUTIO Ppa3IMIHbIX

dopm

KpUCTAJININYCCKOTIO BCIICCTBA,

H606XOI[I/IMBIMI/I MCTOJaMH HCCICAOBAHHA KPUCTAUIMYCCKUX MHOI'OIrPpaHHHUKOB U

CTPYKTYD.
3agaum:

- JaTh MPEICTABICHUE O COBPEMEHHBIX MpobIeMax KpucTamuiorpaduu,
CUMMETPHUU KaK HHBAPHUAHTHOCTH, CAMOPABEHCTBE OOBEKTOB;

- chopMyIUpPOBAThH
KpHUCTAaJUIOB;

TJIaBHBIC

OPUHIMIBL  CTPYKTYpPOOOpa30BaHUs

- chopmMupoBaTh yMeHUE paboTaTh C KBa3UINEPUOJAUYECKUMHU U

MOTYJIUPOBAHHBIMU CTPYKTYPaAMU;
- O3HAKOMJIEHUE  C

0a30BBIMHU

IIOHATHUAMU FGOMGTpH‘IGCKOﬁ

KpucTauiorpaduu, KpUCTAIIIOXUMUHU, KPUCTATIIO(DUZUKY;

- YMCHHUC IMPOBOJAHUTL OIIMCAHHWC KPUCTAIOB C IIOMOIOBIO 3aKOHOB

Kpucrtaorpaduu;

B pe3ynbrate uzyueHus AAHHOW AUCHUIUIMHBI y oOydaromuxcs (GopMHUPYIOTCS

HpO(beCCI/IOHaJIBHBIe KOMIICTCHIINH.

HpO(beCCI/IOHaJ'IBHBIG KOMIICTCHIINN BI)IHYCKHI/IKOB n I/IHI[I/IKaTOPBI nux
JOCTHIKCHUA.
Tum 3amay Kox u HaumenoBanue
npodeccuoHaIbHON Kon n HaumeHOBaHME MHAUKATOPA TOCTIHKCHUS
KOMIIETEHIINHT KOMIIETEHIINN

(pe3ynbTaT OCBOSHHS)

IK-1 CriocobeH nmpoBoIUTh
HAy4YHBIC UCCIICIOBAHUS U
MOJIy4aTh HOBBIC HAYYHBIC U
MPUKIIAIHBIE PE3yTbTATHI
CaMOCTOSATEILHO U B COCTABE
HAY4YHOT'O KOJJIEKTHBA

Hayuno-
HUCCIEN0BATEILCKUHA

[IK-1.1 ctaBUT LENU U 334241 HAYYHOTO
UCCJICJIOBAHHUS B COOTBETCTBYIOIICH 001acTH
3HAHUI

[IK-1.2 aHanu3upyeT OCHOBHBIE TOCTHXKEHUS U
KOHIIENINH B 0071aCTH PUKIATHON (PH3HUKH,
HAHOTEXHOJIOTHI 1 HAHOMAaTEPHAJIOB

[IK-1.3 npoBOAUT HAyUYHBIE UCCIIEOBAHUS,
MOJIy4aeT HOBBIC HAYYHBIE U MPUKIIAAHbIE
pe3yIabTaThl CAMOCTOSTENHHO, H B COCTaBe
Hay9IHOTO KOJUICKTHBA

IIK-2 Crnocoben
pa3pabaTeIBaTh U
aHAITN3UPOBATh
KOHIICTITYaJIbHBIC
TEOPETUUCCKUE MOJIENN

" 3a1a4

pelaeMbIX Hay9HBIX TPOOIeM

[1K-2.2 BBIOMpaeT METOBI HCCIIECIOBAHMS,
COOTHOCHT TIpoOJIeMy, 1T, 3a1a9d, IIPeIMET U
METOJIbI HCCIIeIOBaHUS, (HOPMYITUPYET MPOOIIeMy
Hay4YHOTO WCCIIE/IOBaHNS, 00OCHOBBIBAET €T0
aKTyaJIbHOCTh W HOBU3HY

[IK-2.3 opraHm3oBBIBa€T W TPOBOJIUT HAy4YHBIC
HCCJICIOBAHNS, oOpabaTsiBaeT MOJYYEHHBIE
pe3yIbTaThI




KO)_I 1 HAMMCHOBAHUC MHAUKATOpA
JOCTHXKCHUA KOMIICTCHIIM

HanMmeHoBaHMe TIOKa3aTens OlcHUBAHMS
(pe3ynbrata 00y4YeHHS 1O JUCIUILIMHE)

TIK-1.1 craBuT 11€71M U 3a0a4U
Hay4HOT'O UCCJIEIOBAHUS B
COOTBETCTBYIOIIEH 007acTH 3HAHUI

3Haer AJITOPUTM IMOCTAHOBKHU LEJIM U 3aJa4 HAYYHOI'O
HCCJICOOBAHUA

YmMeeT popMynHpoBaTh HAYYHO-UCCIEAOBATEIBCKHUE 33]]a4H B
COOTBETCTBYIOIICH 00JaCTH 3HAHUI

BrnaneeTr HaBpIKaMH ITOCTAaHOBKH 3a7a49H HAaY4YHOTI'O UCCJIEAOBaHUA,
TCOPETUYCCKUMHU U SKCIIEPUMCHTAJIbHBIMHA METOJJaMU, 1
CpCACTBaAMU PCHICHUA

[1K-1.2 ananm3upyeT OCHOBHBIE
JOCTYKEHHS 1 KOHIICTIIINH B 00J1aCTH
TIPUKIATHONW (PU3UKH, HAHOTCXHOJIOTHIA
¥ HAaHOMaTepHAIIOB

3HaeT COBPEMEHHOE COCTOSIHIE HAyKU B 00J1aCTH MPHUKIIAAHOM
(HU3UKH, HAHOTEXHOJIOTHI 1 HAHOMATepHAIOB

Vmeer MIPUMEHATH IIEPEAOBBIC METOABI U TEXHOJIOTUHA B
MOJIYYCHUHN HOBBIX HAHOCTPYKTYPUPOBAHHBIX MATCPHUAJIOB

BrnaneeT HaBbIKaM¥ aHAJIN3a OCHOBHBIX JOCTIKEHUN M KOHLICTIIHN
B COBPEMEHHOW HayKe IS pa3padOTKu COOCTBEHHOTO
TEXHOJIOTHYECKOT'0 MPOoliecca CO3aHusl HAHOMATEPHAaJIOB 1
WU3IEIUHN IEKTPOHHON TEXHUKU

[IK-1.3 npoBOANUT Hay4HbIE
HCCIIEI0OBAHNUS, TTOy4aeT HOBbIE
Hay4yHbIE U NPUKJIAJHbIE PE3YIbTAThI
CaMOCTOSITEIBHO, U B COCTaBE
HAYYHOT'O KOJIJICKTHBA

3HaeT OCHOBBI HAYYHO-UCCIICIOBATEIBCKON IEATEIFHOCTH

YMeeT caMoCTOSTENbHO BHIOPATh 3PPEKTUBHBIE METOIBI
peLIeHus TOCTABICHHBIX 33134 U pa3padaThIBaTh HOBBIE METOIbI
JUTIS TOTTYYEHHS] HOBBIX Hay4YHBIX, ¥ MPUKIAIHBIX PE3yJIbTaTOB

BrnaneeT coBpeMeHHBIMH METOAAMH pEIICHHS TPOPECCHOHATBEHBIX
3a/1a4; HaBBIKAMH OCYILECTBICHUS CAMOCTOSTENbHOU U
KOJUIEKTUBHOM Hay4HO-HUCCIIE0BATEIbCKON AESITEIbHOCTH

[1K-2.2 BeIOMpaeT MeTOBI
UCCIIeJOBaHMUS, COOTHOCHT Ipo0IeMy,
IeITH, 3a/1a9H, IPEIMET U METOIbI
uccneoBanus, GopMynupyer
npoGJieMy Hay4HOTO MCCIIeIOBAHMUS,
00OCHOBBIBAET €r0 aKTYaJIbHOCTh H
HOBH3HY

3HAaeT OCHOBHBIEC METOBI IMPOBEACHUS HAYYHOI'O UCCIIEAOBaHUA

YuMeeT GpopmynupoBats mpobdiaemMy, 000CHOBBIBATH aKTYaTbHOCTh
1 HOBU3HY HAyYHOT'O MCCIEIOBAaHUS, IPUMEHSITH METObI
MPUKIIAJIHON (PU3UKH K PEIICHUIO KOHKPETHOW HAYYHOH 3a/1a4H

Brnaneet HaBbIkaMu MPOeCCHOHATBHOTO MBIIIJICHUS,
HEOOXOIUMBIMHU JIs1 [IEKBATHOTO UCIOJIb30BaHUS METOIOB
COBPEMEHHOH (PU3UKH B TEOPETHUECKHUX M NPUKIATHBIX 3a7a4ax,
NOHSTUIHBIM aIIAPATOM

[1K-2.3 opranu3oBBIBaeT M MPOBOAUT
Hay4HbIE UCCIIel0BaHuUs, 0OpadaTbiBaeT
MOJTy4YeHHBIE PE3YIIbTAThI

3HaeT MCETOJUKY NPOBEACHUSA HAYUYHOI'O NCCIICAO0OBAHUA

YmMmeer opranuzosbiBaTe HVIP B Hay4HOM KOJIEKTUBE,
pacnpeneisiTh U AEJIerHpoBaTh BHIIOJIHAEMYIO paboTy

BnaneeT HaBBIKAMH aHAJINTHYCCKOM pa6OTLI, METOJaMH U
TCXHOJIOTUAMU NPOBCACHUA HAYYHOI'O UCCIICJOBAHU A

1. Tpyno€MKOCTh MUCIHUIUIMHBI U BUAOB YUCOHBIX 3aHATUN MO TUCIIUILIAHE

OO0mast TpyAOEMKOCTh JUCIUIUIMHBI COCTaBiseT 2 3a4€THBIC €IUHUIBI (2

AaKaJCMHUYCCKUX Yaca, B TOM YHCJIC 34 AKaJCMHNYCCKUX Yaca, OTBCIACHHBIX Ha

KOHTaKTHYIO paboTy o0ydaromuxcs ¢ npenogaBareiaeM 1 38 akaJeMUYeCKUX 4acoB Ha

CaMOCTOSITENIbHYIO pa00Ty 00yJaroIUXCs.

(1 3aueTHas equHULA COOTBETCTBYET 36 aKaIEMHUYECKUM YaCaM).

Bunamu yueOHbIX 3aHATUN U pabOThl 00yYarOIErocs 1o AUCLUIUIUHE SABIISFOTCS:




O06o3HaueHme Buzp! yueOHbBIX 3aHATHI U paboTh 00yUaromerocs
Jlex Jlexyu
IIp JlabopaTopHBIe 3aHATHS
CP CamocrosiTenpHas paboTa 00ydJaromerocs B MepHoI TEOPETUIESCKOTO 00yISHHS

dopma 00ydyeHHss — OvHas

CtpyKTypa JUCUUILINHBL:

HaumenoBanue pasacia KoanuecTtBO yacoB mo BUJaM q)OpMBI
JTUCIIATUINHBL % y49eOHBIX 3aHIATHN U paObOTHI MTPOMEKYTOTHON
g 00yJaromerocs aTTeCTaIuu
S =0
2 © B =
2|2 |E |8 |8 |g:
5 3
-
1 | Tema 1. OcHOBHBIC TOHSTHUS 1 4 4 8
Kpuctamutorpadudeckoi
reoMeTpur 3ager
2 | Tema 2. BHyTpeHHEe CTpOCHHE 1 4 6 10
KPHUCTAJIIOB
3 | Tema 3. I'pammaTrka GOpMBI 1 1 4 4 10
ee CBsI3b ¢ KpucTaiuiorpapueii
4 | Tema 4. OCHOBBI 1 4 4 10
KPUCTATIOXUMUU
Uroro: 16 18 38

2. CTPYKTYPA U COJAEPKAHUE TEOPETUUYECKON YACTH KYPCA

Ne | HanmeHoBaHue TeMbI

Conep:xanue TeMbl

n/n AUCHHUIJIMHBI
1 OCHOBHBIE TTOHATHUS (r, R) — cucremsl Touek. TeopeMa 0 JOKaTbHOM MPABUILHOCTH
KpUCTAJUIOrpauiecKoil | cucTeMbl Touek. Pazouenne mpocTpancTBa U METO/IbI UX OMUCAHUS.
r€OMETPUH Pa3z0Ouenue eBKINI0BOI MIIOCKOCTH — TeOpHUs TIAHUTOHOB. Teopus
napajuiesIodIpoB U cTepeodipoB. Henepuonnueckue pazOoueHus.
Mo3zauku I[lenpoy3a. Onucanne KBa3uKpUCTaIOB U
KBa3UIEPUOINIECKUX CTPYKTYP.
2 Bnytpennee crpoenne | IIpoctpanctBenHas pemierka. CucTeMbl KOOPJIUHATHBIX OCEH.
KPUCTAILIOB [TonsiTne kpucTamLIOrpaPUIECKOil 30HbI. Y PaBHEHHUE 30HBI.

[ToHsTHE KpUCTAIUIOrPaPUUECKOTO U MOISIPHOTO KOMITJIEKCOB.
Crepeorpaduueckas npoekuus. Cetka Bynbda u npuemsl paboTh ¢
Heil. CummeTtpus kpuctaiuioB. [IpeobpazoBanue KOOpIUHAT IPU
HOBOPOTE BOKPYT ocHu. IIpeoOpa3oBaHus KOOpAMHAT IPU
3€pKaJIbHOM OTPaXEHUH, MHBEPCUU. CII0)KEHNE DIIEMEHTOB
cuMMeTpun. OCHOBHBIE IOHATHS TEOPUU Ipynn. ToyedHsble rPyIIbI
cummeTpun. TpaHcisinuonHble rpynnsl. ['pynnel bpase. OTKpbITEIE
CUMMeTpUYHbIe TpeoOpazoBanus. CoueTaHus TPAHCIAUN U
TOYEYHBIX 2JIEMEHTOB CUMMETPHUHU.

3 ['pammatuka GopMbI 1

CTpyKTypHO-KpUCTAIUIOrpapUIECKHUE PA3HOBUIHOCTH TPOCTHIX




€€ CBSI3b C dbopm. CBs3b MEXAY CTPYKTYPOU M BHEITHEH (POPMOI KPHCTAILIOB.
KpHucTaorpagpueit [Tpoctbie hopMbI KPUCTAIIIOB B KJIaCCaxX HU3ILEH U CpeaHEn
kareropuii. [IpocTsie pOpMbI KPUCTAIIIOB B KJIaccax BbICLIEH
KaTeropuu — KyOM4eCcKOi CHHTOHHH.
4 OcHOBBI ATOMHO-MOJIEKYJISIPHBIE MOJIEJIN POCTA KpUCTAIIOB. OCHOBBI
KPUCTAJIIOXUMHUU Kpuctaymoxumun. KoopauHanus aToMOB U HIOHOB B CTPYKTYpax
kpuctamioB. Koopannanuonuslie nonudapsl. [InoTHeimme
ynakoBku. M300paxkeHne KpUCTaIIIMYECKUX CTPYKTYp. THIibt
cTpyktyp. U3omopdusm B ctpykrypax. [lonumopdusm,
HOJIUTUITU3M U NICEBAOMOPU3M B KPUCTAILIAX.
3. CTPYKTYPA U COJAEPKAHUE IPAKTUYECKOMN YACTHU KYPCA "
CAMOCTOSTEJBHON PABOThHI
JlaGopaTopHble 3aHATUA
Ne | HammeHOBaHHE TeMbI Conep:xanue 1a00paTOpHOIi padoThI
n/n 3aHATHSA
1 OCHOBHbIE TOHATHS 1. Tlon6op u u3yyeHue TEOPETUUECKOr0 MaTepuraa o TeMe.
kpucramtorpaduyeckoit | 2. IlocraHoBka 3a/1a4, ONpeIeICHUE TOPSIKA BHITOTHEHHUS
reoOMeTpHH 3agaHuid. OOpaboTKa pe3ysIbTaTOB BBIIOJIHEHHBIX 3aJaHUH.
3. ®opmynHpOBKa ONUCATEIBHOM YacTh, POPMYIMPOBKA BBIBOJIOB,
COCTaBJIEHUE OTUETA.
4. 3amwra 1a60paTOPHON pabOTHI: cllaya KPATKOW TEOPHUHU IO TEME
paboThl, 00BSICHEHUE SKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB.
2 Buytpennee ctpoenne | 1. [Tonbop u u3yueHne TeOpeTHIECKOro MaTepuaia Io TEME.
KPHUCTAJIJIOB 2. IlocTanoBKa 3a/1a4, ONPEAEIICHNE NIOPSIKA BBINOJIHEHMS 3a1laHU.
O6paboTka pe3ynbTaTOB BHITIOJHEHHBIX 3a/1aHHH.
3. ®opMynupoBKa onucaTeabHON YacTh, GOPMYIHPOBKA BBIBOJIOB,
COCTaBJICHHE OTYETA.
4. 3amura 1abopaTopHOi paboThI: cjaya KpaTKOM TEOPHH MO TEMe
paboThl, 00BSICHEHHE SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.
3 I'pammaruka ¢popmsl 1 | 1. ITogOop 1 U3ydyeHHe TEOPETUUECKOTO MaTepraia Io TeEME.
€e CBSI3b C 2. [locranoBka 3a/1a4, OnpeesIeHne NOpsIKa BbIMOIHEHMS 3a1aHUH .
Kpuctaorpaduei O06paboTka pe3yIbTaTOB BHIOIHEHHBIX 3a/1aHUI.
3. ®opmynupoBKa onucaTeNbHON YacTH, (GOpMYIHpPOBKa BBIBOJIOB,
COCTaBJICHHE OTYETA.
4. 3amuTa 1a00paTOpHOM pabOTHI: c1aya KPaTKOM TEOPUH IO TEME
paboThl, 00BSICHEHNE SKCIIEPUMEHTAILHBIX PE3yIbTATOB.
4 OcHOBBI 1. [TonGop u u3yyeHne TeOpPeTUIECKOro MaTepruaia Mo TEME.
KPUCTAJIJIOXUMUHU 2. IlocraHoBKa 3a/1a4, ONPEEIICHNE IOPSAKA BBINOIHEHMS 3a/1aHUH.

O6paboTka pe3ynbTaTOB BHIMOJHEHHBIX 3a/IaHHH.

3. ®opmMynupoBKa OMUCATENBHON YacTH, (POPMYITHPOBKA BBIBOJIOB,
COCTaBIICHHE OTUETA.

4. 3amura 1abopaTopHOM pabOTHI: cAaua KPaTKOW TEOpUH IO TEME
paboThl, 00BSICHEHNE SKCTIEPUMEHTAIIBHBIX PE3YyJIbTATOB.

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATENbHON PA0OTHI 0 TUCHUILIUHE




Ne | lara/cpoxku Bun camocrositesqibHoit | [lpumepubie | @opMa KOHTPOJIS
/11 | BBINOJIHEHHUS padoThI HOPMbI
BpeMeHHU Ha
BBINOJIHEHH e
1 Pabota c ocHOBHOW 1 [1P-6 JIaGoparopHas
B TCUCHUE JIOTIOTHUTEITHHON 30 gac. pabota
cemecTpa JTUTEPATypOMl, UHTEPHET-
HMCTOYHUKAMHU.
IToaroroBka x
1a00paTOPHBIM
3aHSTHSIM.
5-6 Henenu [ToaroroBka k 2 yac. YO-2 KonokBuym
cemecTpa KOJUIOKBUYMY 1
8-9 nenenu [MonroroBka k 2 yac. YO-2 KomokBuym
cemecTpa KOJUIOKBHYMY 2
14-16 nenenu [ToaroroBka k 4 4ac. [1P-2 KoHTpombpHas
cemecTpa KOHTPOJBbHON paboTe paboTta
NTOI'O 38 yacoB

4. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

PexomeHaanuu Mo cCaMOCTOATEIbHOM padoTe CTYACHTOB
CamocrosiTenibHasi paboTa CTYJIEHTOB SIBIIIETCS HEOTHEMIIEMOM  YacThIO

00pa30BaTEILHOTO TMpoIlecCa M PACCMATPUBACTCSA KaK OpraHu3aloHHas Qopma
oOyuenus. CamocrosiTenbHas paboTa MO JUCIMIUIMHE OCYIIECTBISICTCS B BUJIC
BHEAYTUTOPHBIX ()OPM MTO3HABATEIILHOM JIEATEIHHOCTH.

Paboma c numepamypoil.

PexoMeHyeTcst HCTIOIh30BaTh Pa3InIHBIC BO3MOKHOCTH PAaOOTHI C JIUTEPATYPOA:
donael HayuHoit oudmmoreku JABDY (http://www.dvfu.ru/library/) u npyrux Bemymmx
BYy30B CTpaHbl, a TaKXe JOCTYIHBIX JJIS WCIOJIb30BAHUS HAYYHO-OMOIUOTCUHBIX
CHCTEM.

B mpomecce  BBINOJHEHHS ~ CaMOCTOSATEIbHOW  paboOThl, B  TOM
qUClIe TPH IOATOTOBKE K JIA0OPATOPHBIM 3aHATHUSIM PEKOMEHIYETCS pabdoTaTh Co
CJICTYFOIIMMHU BUJIAMH W3IaHUM:

a) Hayunble wu3maHuWs, mpeaHAa3HAYCHHBIC JJII HAYYHOH paboOThl U
COJIEpIKaIIe TEOPETHUYCCKHE, JKCICPUMCHTAIbHBIE CBEICHUS OO0 HCCICIOBaAHUSMX.

Onu Moryt myOnmMkoBaThCsi B (opme: MoOHOrpaduii, HAy4yHBIX CTaTel B >KypHaJlax



WJIM B HAYYHBIX COOpHUKAX;

0) YueOnas murepaTypa moapasienseTcs Ha:

- yueOHbIe u3aHusl (y4eOHUKH, YUeOHBIE MOCOOUS, TEKCThI JIEKIUI), B KOTOPHIX
COJICPKUTCS HAaOOJIee MOJTHOE CUCTEMHOE M3JI0KCHHUE TUCITUTUIMHBI WM KaKOT0-TO €€
paznena;

- CIPAaBOYHHUKH, CJIOBAPU M DHIMKIONEIWU — W3JAHUS, COJIEpKaIllUe KpaTKue
CBEJICHWS HAYYHOTO WJIM TPUKIAJHOTO XapakTepa, HE TNpeIHa3HAYCHHBIC IS
CIUIOLIHOTO 4TeHHus. VX 1eib — BO3MOXKHOCTh OBICTPOrO TOJIYYEHHSI CaMbIX OOIIHX
MPEJICTABICHUI O IPEAMETE.

Camocmoamenvrnas paboma e6xnoyaem 6 ceOsi TMOBTOPEHHE TEOPETHUYECKOTO
MaTepHrasia JUCHUIUIMHBI, 3aCIyIIMBAEMOT0 U KOHCIEKTUPYEMOTO B XOJI€ JEKIIMOHHBIX
3aHSTUN; U3yYEHUE OCHOBHOM M JOMOJHUTEIBLHOU JIUTEPATYpPhl, YKa3aHHOU B pabouei
nporpaMme JUCHMIUIMHBI, TOJTOTOBKY K JIa0OpAaTOpPHBIM 3aHSITUSM, KOJIJIOKBUYMaM,
KOHTPOJILHOM padoTe.

Pe3ynpTaThl caMOCTOSTENBHOW pPAOOTHI OTPa)KarOTCsl B MHUCbMEHHBIX padoTax
(oTueTax 1o J1ab0OpaTOPHBIM paboTaMm).

Jlabopamopnasa padoma.

CTpykTypa oT4eTa no JJabopaTtopHoii padore

OTt4eTsl MO J1AOOPAaTOPHBIM pabOTaM MPEACTABISIIOTCS B SJEKTPOHHOU (opMme,
MOJIFOTOBJICHHBIC KaK TEKCTOBBIC JOKYMEHTHI B penakrope MSWord.

OTtyeT M0JDKEeH OBITH 00OOIIAOIIMM JOKYMEHTOM, BKJIIOUATh BCIO MH()OPMAIIUIO
M0 BBITOJHCHWIO 3aJaHWi, B TOM WYHCIIC, TOCTPOCHHBIC JHAarpaMMBbl, TaOJHIIbI,
MIPUIIOKEHUS, CIHCOK JINTepaTyphl W (WJIM) pacueThl, COMPOBOXIas HEOOXOIUMBIMU
MOSICHEHUSIMA W WILTIOCTPAIIMSIMU B BUJIE CXEM, DKPaHHBIX (HOPM («CKPUHIIIOTOB») U
T. II.

CTpyKTypHO OTYeT MO JabopatopHOil paboTe, KaK TEKCTOBBIA JOKYMEHT,
KOMIUJIEKTYETCS IO CIISTYIOIICH cXeMe:

v Tumynvnolii 1ucm — o0s3amenvHas KOMIIOHEHTa OTYeTa, MepBas CTpaHMIA
OoTuUeTa, MO MPUHATON I JabopaTOpHBIX PabOT (opme (TUTYIBHBIA JUCT OTYETA

JIOJDKEH pa3MeniaTbes B oO1ieM Qaiise, rje npeacTaBieH TEKCT 0T4eTa);



v Ucxoonvle Oannvle K 6blNOAHeHUulo 3adanuil — 00s3aTebHas KOMIIOHEHTa
0T4Y€Ta, C HOBOM CTPAHMIIBI, COAEPKAT YKa3aHUE BapUaHTa, TEMbI U T.11.);

v Ocnosnas uacme — MaTepHalbl BBHIOJHEHHS 3aJaHui, pa3OUBaeTCs I10
pyOpHKaMm, COOTBETCTBYIOUIMX 3aJaHUSIM pPalOThI, C HEPAPXUUECKON CTPYKTYpOil:
paziesbl — NOpa3aeNbl — IMYHKTHI — MOJIMYHKTHI U T. 1.

PekomeHnnyeTcss B OCHOBHOM 4YacTH OTY€Ta 3arojioBKU pyOpuK (moapyOpuk)
JaBaTh  UCXOoAsd H3  (QOPMYJIMPOBOK  3afaHuii, B  (QOopMEe  OTIJIArOJbHBIX
CYILIECTBUTEIBHBIX;

v Bblgoobl — 00si3aTeNibHas KOMITOHCHTA OTYETa, COMEPKUT 000O0IIaroIme
BBIBOJIBI 1O paboTe (Kakue 3aJadd PEeIIeHBI, OLIEHKAa pPe3ylbTaToOB, YTO OCBOCHO MpHU
BBITIOJIHEHUHU PabOTHI);

v Cnucox aumepamypbl — o0s3aTenbHas KOMIIOHEHTa OTYeTa, C HOBOWM
CTPaHUILbl, COAEPKHUT CHUCOK HCTOYHHKOB, HCIOJIb30BAaHHBIX IPH BBINOJIHEHUU
paboThl, BKIItOUAs AJIEKTPOHHBIE UICTOYHHUKH (CIIUCOK HyMEPOBaHHBIN, B COOTBETCTBUU C
MpaBUjIaMu onucanus oubdauorpadpun);

v [punosicenuss — HeoOA3aTENbHAs KOMIIOHEHTa OTYeTa, C HOBOW CTPAHHIIBI,
COJICPKUT JOMOJHUTENbHBIE MaTepHallbl K OCHOBHOW YacTH OTYETA.

Odopmienue oTuera mo JadopaTropHoii padore

Heobxoaumo oOpaTuTh BHUMAaHHE Ha CIEAYIONIME AacleKThl B 0(OPMIICHUU
OTYETOB padoT:

- Habop TEeKCTa;

- CTPYKTYpUpPOBaHUE PabOTHI;

- odopmiieHHE  3aroJIOBKOB  BC€X BHIOB (pyOpHK-TIOAPYyOPUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJIHII, IPHIIOKEHUN );

- odopMIIeHHE NTEPEUHCIICHUN (CTMCKOB C HyMEpAaIMeil Ui MapKUPOBKOM );

- odopmiaeHre TaOIuIIL;

- odopmiieHue wumocTpauui  (rpaduku, pPUCYHKH, (ororpadun, CcXemsl,
«CKPHUHILIOTHI»);

- Habop ¥ opopMIIEHUE MATEMATUIECKUX BhIpaKeHUH (hopmymn);



- odopmileHHE CHOUCKOB JUTeparypbl (OubinorpaduyecKkux OMUCAHHUM) U
CCBUIOK Ha UCTOYHUKH, ITATUPOBAHMSI .

Habop Tekcra

HaGop Tekcrta ocymiecTBiasieTcss Ha KOMIBIOTEpPE, B COOTBETCTBHHM CO
CJIeIYIOLUMU TPEOOBAHUSIMMU:

v/ [leyath — Ha OJHOM CTOPOHE jmcTa Oenoii Oymaru gopmara A4 (pasmep 210 na
297 mMm.);

v/ HHTEPBAJI MEXCTPOUYHBIM — MOy TOPHBIIA;

v mpudt — TimesNewRoman;

v’ pasmep mpudTa — 14 1T., B TOM 4YKCIIe B 3arojoBKax (B TaOIUIaX JOMyCKaeTCs
10-12 mr.);

v/ BEIpAaBHHBAHHUE TEKCTA — «II0 IIHPUHEY),

v/ 10J1s1 CTpaHuIBl — JieBoe - 25-30 MM., mpaBoe - 10 MMm., BepxHee u HukHee - 20
MM.;

v HyMepaiusi CTPaHuI] — B IPABOM HIDKHEM YIJIy CTPAHMIBI (IS CTPAHHUI] C
KHIDKHOM OpHMEHTAIMeH), CKBO3HAs, OT TUTYJILHOTO JIKCTA /IO TMOCJEAHEH CTpPaHMUIIbI,
apabckumu 1nudpamMu (EepBOM CTpaHUIEH CUUTACTCS TUTYJIBHBIM JIUCT, HA KOTOPOM
HOMEDP HE CTAaBUTHCSI, HA CIEAYIOIICH CTpaHUIle MpocTaBisieTcs nudpa «2» u 1. 1.).

v/ peXHM aBTOMaTHYECKOTO MEPEHOCA CJIOB, 38 HCKIIIOYEHUEM THTYJIBHOTO JIHCTA
M 3aroJIOBKOB BCEX YpOBHEH (MepeHOC CIOB Jisi OTIAEIbHOro ab3ana OJIOKUpyeTcs
cpeactBamu MSWord ¢ nomorsio koMauapl «Dopmar» — ad3ail mpu BHIOOPE OMIMH
«3amnpeTUTh ABTOMAaTUYECKUI TIEPEHOC CIIOBY).

Ecnu pucyHok unu Tabnuia pasmenieHbl Ha jucte ¢opmara Oosbiie A4, ux
CleNyeT Yy4YWThIBaTh, KaK OJHY CTpaHUIly. Homep cTpaHWIBI B 3THX CIy4asx
JOITYCKAETCs HE MPOCTABIIATh.

Crucok IUTEpaTypbl U BCE HPUNONCEHUs BKIIOYAIOTCA B OOIIYI0 CKBO3HYIO
HYMEpaIHIO CTPAHUILL paOOTHI.

Iloozomoexa Kk Kon10KEUYMY .

[lear KoTOKBHYMa — BBIpa0OTKA y ydYalMXcs MPOQPECCHOHAIBHBIX YMEHUN

U3JlaraTh MbICJIH, apTyYMEHTUPOBATh CBOM COOOpakeHUs, 0OOCHOBBIBATH MpE/IaraeMble



pelieHns] U OTCTauBaTh CBOM YOEKICHWS, aHAJIU3UPOBATH CUMMETPHUIO KPHCTAJUIOB,
ONUCHIBATh HEKOTOpPbIC KpPHUCTAUNIMUECKUE CTPYKTyphl. [lpu 3TOM MHpOUCXOIUT
3aKperuieHne HMHQOpMAlMu M CaMOCTOSITENIbHOW pabOThl € JIOMOJHUTEIbHBIM
MaTepUaioM.

Ha 3ansTHu mpoBOIUTCS KOJUIEKTUBHOE OOCYX IAEHUE BOIPOCOB B COOTBETCTBUU
co cnucKkoM. Bompochl cTyneHTaMm BbIIAIOTCS 3apaHee. B oOcykIeHMH Ha paBHBIX
MPUHUMAIOT y4YacTHE M CTYIEHTHI, W IMpernojaBareib. [lpenogaBarenb BbICTyIAET
UHUIIMATOPOM OO0CYXJieHHus U MoaeparopoM. CTyAeHTbl BBICKA3bIBAIOT COOCTBEHHBIE
MBICJIY, IEMOHCTPUPYS YPOBEHb 3HAHUW B pAMKAX MTPOMAECHHOTO MaTepHaa.

K nanHOMy 3aHATHIO CTyZ€HTaM HEOOXOAUMO MPOYUTATh YUECOHYIO JTUTEpATypy U
MOATOTOBUTH OTBETHI HA BOMPOCHI.

Iloozomoeka Kk KOHmMPOALHOU padome.

[leas KOHTpOJILHON pPabOThI — BBIPAOOTKA Y ydaluXcs MPOo(ecCHOHATBHBIX
YMEHUM NMPUMEHATh MOJIYYEHHbBIEC 3HAHUS U1 PEUICHUS 3a7a4 ONPEACIICHHOr0 TUMa MO
TeMaM JUCHUIUIMHBI, HAYYUTHCA HAXOJIUTh U MPUMEHSATh MHCTPYMEHTApHUH, KOTOPHII
HaumOoJiee TmpuemsieM Ui PEHICHHs, MPOBOJUTH 0a30BbIE MPOLEAYPHI IS
OCYILIECTBJICHUSI TPOPECCUOHATILHON ACSATEIbHOCTH, TMOJb30BATHCI (PU3HMUECKUMHU
NOAXO0JaMU U METOJIAMH.

KontponbHas pabora BKItOUaeT B ceOsl 3aJaHusl U3 BCEX MPOUIICHHBIX TEM
nucuuiuinebl. [Ipy MOATrOTOBKE K KOHTPOJBHOW paboTe CTyAeHTaM HEoOXOAUMO

ITOBTOPUTH TeOpeTI/I‘-ICCKI/Iﬁ Martcpuall 110 JUCHUILINHC.

5. KOHTPOJIb JOCTUXXEHUS IIEJENA KYPCA

Ne | Kourposupyembie Koabl n 3Tansl OueHovHbIe cpeaCcTBA
n/n paseiibl / TeMbI ¢opmupoBaHus TeKy i IIPOMEKYTOUHASI
AUCUMILTUHBI KOMIIeTeH U KOHTPOJIb aTTecTANUs
1 OcnoBuble noustust | [IK-1 | 3Haet JlaGopatopHas 3ayer,
kpucramtorpadpuyeck | [TK-2 pabora 1 (ITP-6) | Bompocs! 1-4

Ol reoMeTpun

yMeeT JlabopaTopHas
pabota 1 (ITP-6)

Brnazeer | JlaGoparopHas
pabora 1 (ITP-6)




2 | Buyrpennee [IK-1 | 3Haer JlabGopaTopHas 3a4er,
CTpOEHHE [1K-2 pabora 2 (ITP-6) | Bompocs! 5-10
KPHUCTAJIIOB

yMeeT JlaGoparopHas
pabota 2 (ITP-6)
Komnoksuym 1
(YO-2)
KomnokBuym 2
(YO-2)

Brnageer | JlaboparopHas
pa6ora 2 (ITP-6)
Komnoksuym 1
(YO-2)
Komnoksuywm 2
(YO-2)

3 | I'pammaruka popmer | I[IK-1 | 3Haer JlabopaTopHas 3a4er,
U ee CBS3b C ITK-2 pa6ora 3 (ITP-6) | Bonpocsr 11-13
Kpuctautorpaduei

yMeeT JIabopatopHas
pabota 3 (ITP-6)

Brnazeer | JlaGoparopHas
pa6ora 3 (ITP-6)

4 OcHOBBI [IK-1 | 3Haer JlaGopaTopHas 3a4er,
KPUCTAJTIOXUMUU [1K-2 pabora 4 (ITP-6) | Bompocs! 14-18

ymeeT JlabopaTopHas
pabora 4 (ITP-6)
Kontponbnas
pabora (ITP-2)
Brnageer | JlaboparopHas
pabota 4 (TIP-6)
KontponbHas
pabora (ITP-2)

TurnoBble KOHTPOJIbHBIE 3aJaHUsl, METOJAMYECKHE MaTepualbl, ONPEACIISIIOIINE
IpOLEeAYPhl OLICHUBAHUS 3HAHWM, YMEHUW U HABBIKOB M (WJIM) ONBITA ACSATEIBHOCTH, a
TAaK)K€ KAayeCTBEHHbIE KPUTEPUU OLICHUBAHUS, KOTOpPbIE OIMUCHIBAIOT YPOBEHb
c(hOpMHUPOBAHHOCTU KOMIIETEHITIMH, TIpeicTaBieHbl B pazaene OOC.

6. CIMCOK YYEFHOM JIUTEPATYPBI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEpaTypa

1. Arees, O. A. Metonbl (OpMUPOBAaHUS CTPYKTYP PJIEMEHTOB HAHOAJICKTPOHUKH
¥ HaHOCHCTEMHOM TexHuKH: YueOHoe mocodue / Arees O.A., PenotoB A.A., CMHUPHOB



B.A. - Tarampor: WM3g-so TTU OOV, 2010. - 72 c¢. Pexum pgocryna:
http://window.edu.ru/resource/948/73948

2. benos, H. II. OcHoBbl kpucramuiorpaguu u kpucramwiopusuku. Yacte .
BBenenrne B TEOpHIO CHMMETPHHM KPHCTALIOB: YueOHoe mocooue / bemo H.II,
[ToxommeBa O.K., fcekoB A.Jl. - CII6: CITOI'Y UTMO, 2009. - 43 c. Pexxum gocryna:
http://window.edu.ru/resource/335/63335

3. Eropos-Tucmenko, 0. K. Kpucramiorpaduss u KpuCTaqmoXumus : y4eOHUK
st By30B / [mon pen. B. C. Ypycosa]. M: MI'Y, 2014. — 587 c¢. 3K Hb JIBOYV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:734049&theme=FEFU

4. Jlopn, 3. O. HoBasg reometpust s HOBbIX MatepuanioB / 2.9. Jlopn, A. JL
Makxeit, C. Panranaran / Ilep. ¢ anr. nog pen.B. f. llleBuenko, B. E. JImutpuenko. M:
®dwusmatimt, 2010, 260 c. Pexxum gocryma: https://e.lanbook.com/book/48204

5. Tpymnn, B. H. PentreHoBckuil (a3oBblii aHaIW3 MNOJUKPUCTATUIMYECKHUX

MaTepUAIIOB. DJIEKTPOHHOE yueOHO-MeTonndeckoe nocobue / Tpymun B.H., Anapees
I1.B., ®annees M.A. - Huxuuii Horopon: Huwxkeropoackuii rocynusepeurer, 2012. -
89 c¢. Pexxum mocryna: http://window.edu.ru/resource/210/79

JlonoiHUTEIbHAS JIUTEepaTypa

1. Acraitkun, A. V. Metposiorusi U paguonu3MepeHus: [DIeKTpOHHBIN pecypc]:
yueOHoe mocobue / Acrtaitkun A.U., Tlomazko A.Il., lep6ax FO.II. — DnextpoH.
TeKkcToBbIe naHHbie. — CapoB: Poccuiickuii Gpeaepanbublil saepubiii ientp — BHUND®,
2010. — 405 c. — Pexum pmocryma: http://www.iprbookshop.ru/18440.html — DBC
«IPRbooks».

2.T'yceB, A. W. Hanomartepuanbl, HAHOCTPYKTYpPbI, HAHOTEXHOJOTHH. M.:
®dusmatiut, 2009. - 416 ¢. Pexxum moctyna: http://www.iprbookshop.ru/12979.html

3. OpnoBa, M. H. HanosnektpoHunka [DIEKTpOHHBIA pecypc|: Kypec TEKIuii/

Opnosa M.H., bop3bix N.B.— DnekTpoH. TeKCTOBbIE NaHHbIe.— M.: M3natenbckuii
Jlom MMUCuC, 2013. — 50 C. — Pexxnm JOCTyTa;
http://www.iprbookshop.ru/56246.html

4. ®enotos, A. K. ®usundeckoe marepuanoBegaenue. Yacts 1. Ousnka TBEpIOTO:

yuebHoe mocodue / A. K. denoroB. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — MUHCK:
Brimmiimasn IIIKOJIa, 2010. — 400 C. - Pexum JIOCTyTaA:
http://www.iprbookshop.ru/20161.html

5. llleruenko, O. FO. OcHoBbI pusnku TBepaoro Tena: yueoHoe mocodue / O.1O.
[IleBuenko. — DnekTpoH. TekcToBbie nanubie. — CII0. : Yausepcuter UTMO, 2010.
— 77 c. Pexxum noctyna: http://www.iprbookshop.ru/67512.html

METOAUYECKOE OBECIIEHEHHUE JUCIHUIIVIMHbI


http://window.edu.ru/resource/948/73948
http://window.edu.ru/resource/335/63335
http://lib.dvfu.ru:8080/lib/item?id=chamo:734049&theme=FEFU
https://e.lanbook.com/book/48204
http://window.edu.ru/resource/210/79
http://www.iprbookshop.ru/18440.html
http://www.iprbookshop.ru/12979.html
http://www.iprbookshop.ru/56246.html
http://www.iprbookshop.ru/20161.html
http://www.iprbookshop.ru/67512.html

1. Kpaiinosa, I'.C. Buasl cuMMeTpUu KPUCTAIIMYECKUX MHOTOTPAHHUKOB. THITBI
KPUCTAJUNIMYECKHUX pelieTok. MeTonnueckue ykasanusi o kypcy «Kpucramiorpadus u
kpuctamiopusuka» / Kpaitnosa I'.C., [lonsuckuit I.A., [Tucapenko T.A. BnaguBocTok,
JABI'Y, 2003, 32 c.

2. Kpaitnona, I'. C. Crepeorpaduueckas npoekius. Meroanueckue ykazaHus K
naboparoproit padore / Kpaitnosa I'.C. Biiagusoctok, 2010, 16 c.

3. Kpaitnosa, I'.C. Todeunsle rpynmbl CHMMETpUU. MeToanYecKue yKazaHHUs K
nabopatopHoit padote / Kpaitnora I'.C., Ky3zuenos P.}O. BnagusocTok, 2010, 22 c.

4. DNEeKTPOHHBIH Y4EeOHO-METOAMYECKUN KOMIUIEKC IO TEOPUU CUMMETPHH.
Bmagnsoctoxk, 2010.

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJICKOMMYHHKALMOHHOM
cetu «AHTEpHET»
1. «Dnements». HayuHo-TIONMyJISApHBINA CAlT O MOCAEAHUX JOCTHKEHUAX HAYKU U

texHuku http://elementy.ru

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI
¥ POrPAMMHOI0 o0ecreYeHunst
Jns mpoBeneHusi 1abOpaTOPHBIX PpadOT MO JUCHUIUIMHE «JlOTOJHUTENbHbBIC
rJIaBpl KpucTayuiorpadbum» u OQPOPMIIECHUS OTYETOB MOXET HCIOJIb30BAThCS
CTaHJapTHOE MPOrpaMMHOE 00ecrieYeHne KOMITbIOTEPHBIX yueOHbIX KinaccoB (Windows

XP, MicrosoftOffice u ap.).

7. METOJIMYECKUE YKA3AHUS IO OCBOEHMIO
T CHUTIIAHBI

CryneHT B npolecce oOy4eHus J0KEH HE TOJIBKO OCBOUTH YUE€OHYIO IIPOrpaMMmy,
HO U TPHUOOPECTH HABBIKM CaMOCTOSTENbHONW paboThl. CTyIEeHT MODKEH YMETh
MJIAHUPOBATH U BBITIOJHATH CBOIO PadoTy.

[Ipu opranuzanuu yd4eOHOW JEATEIHHOCTH Ha 3aHATHUAX MIMPOKO HUCHOJIb3YHOTCS
KaK TPaJWIMOHHBIC, TaK M COBPEMCHHBIC JJICKTPOHHBIE HOCHTEIHM HH(pOpMAIuu, a
TaKkK€ BO3MOXHOCTH HH(GOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX O0pa30oBaTEIbHBIX
TEXHOJIOTHH.

JlexuioHHBIE U TAOOPATOPHBIE 3aHATUS IPOBOSTCS B YUEOHOM TPYIIIIE.


http://elementy.ru/

Co CcTOpOHBI TIPENoIaBaTelis CTYJEHTAM OKa3bIBAETCS MOMOIIh B (POPMUPOBAHUU
HaBBIKOB Pa0OTHI C TUTEPATYpPOH, aHAIN3a JTUTEPATYPHBIX HCTOYHHUKOB.

Cnenyer y4yuThIBaTh, YTO OCHOBHOM 00beM wuWHGOpPMAIMU CTYACHT JOJIKEH
YCBOUTh B XOJI€ CHCTEMAaTHYECKOW CaMOCTOSATEIbHONH paboOThl ¢ MaTepHallaMu,
pPa3MEIleHHBIMU KaK Ha 3JIEKTPOHHBIX, TaK U HA TPAJUIIUOHHBIX HOCUTEISIX.

Jlist yriyOJIEHHOTO HW3Y4YeHUsl MaTepualia Kypca AUCIMIUIMHBI PEKOMEHIYETCS
MCITOJIH30BaTh OCHOBHYIO M JIOTIOJHUTEIBHYIO JINTEPATYPY.

JluTepaTypHble UCTOYHUKHU JOCTYIIHBI 0OydaeMbIM B HayuHou OuOimorteke (HB)
JIBDY, a Taxke B 3JIeKTpOHHBIX OuOIMoreunbix cuctemax (ObC), ¢ moctymom mo
runepcceuikaM  — OBC  wm3marensctBa "Jlanw"  (http://e.lanbook.com/), 3bC
Znanium.com  HUI[ "MH®PA-M" (http://znanium.com/), 3BbC  IPRbooks
(http://iprbookshop.ru/) u Ipyrue 9BC, UCIIOJIb3yEMBbIC B JIBOY
https://www.dvfu.ru/library/electronic-resources/

dopMaMH TEKYIIETO KOHTPOJS pe3yJIbTaTOB pabOThl CTYJIEHTOB MO JUCIUIUIMHE
ABJISIIOTCS 1a0OpaTOpHbIE padOTHI, KOJUIOKBUYMBI, KOHTPOJIbHAs padoTa.

NToroBbiit KOHTPOJIH MO JUCIUIUIMHE OCYIIECTBIsIeTCA B opMe 3adeTa B KoHIe 1

cemecTpa.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

JIBOY pacnonaraeT COOTBETCTBYIOIIEH MaTepHalbHO-TEXHUYECKOW 0a30i,
BKJIFOYasi COBPEMEHHYIO BBIYUCIUTEIIbHYIO TEXHUKY, OOBEIUHEHHYIO B JIOKAJIbHYIO
BBIYUCIIUTEIBHYIO CETh, UMEIOIYIO BbIXOJ B IHTEpHET.

Hcnonb3yroTess crnenuaau3upoBaHHbIE KOMITBIOTEPHBIE KJIACCHI, OCHAILCHHbBIC
COBpPEMEHHBIM 00OpyI0oBaHHEeM. MatepuanbHas 0a3a COOTBETCTBYET JACHCTBYIOIIUM
CAHUTAPHO-TEXHUYECKUM HOpPMaM MU OOeCleuMBaAET MPOBEJICHUE BCEX BUJIOB 3aHATUUH
(rabopaTopHOM,  MPaKTHYECKOM,  JUCIUIUIMHAPDHON W MEXKIUCHUIUIMHAPHON
MOJATOTOBKHM) U HAYYHO-UCCIIENOBATEIHLCKON PAO0THI O0YJAIOIINXCS, MPEyCMOTPEHHBIX

y4€OHBIM TUTAHOM.

MarepunanbHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecredyeHne 11 CHMIIIMHbI


http://e.lanbook.com/books/element.php?pl1_id=66322

MaTepHaabHO-TEXHHYECKOE H
NporpaMMHoOe odecrieyeHmne
JUCHMILIMHBI HanMeHoBaHme
CHENUAIBHBIX IIOMEIIEHUHA 1
MHOMEILEHHUH TSI CAMOCTOSITEIbHON
paboThI

OCHAILEHHOCTH CIIEHAILHBIX
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSTENEHON pabOTHI

[lepeyeHpb MHUIIEH3UOHHOTO
MPOTPAMMHOTO 00ECTIEUEeHNSI.
PeKBU3UTHI OATBEPIKIAIOLIECTO
JIOKyMEHTa

690922, ITpuMopCKuiA Kpaid, T.
Buagusoctok, octpoB Pycckui,
nosyocTpos CanepHsli, TOCET0K
Asike, 10, xoprye L, ayn. L 502.
VYueOHast ayiuTOpHs IS
MIPOBE/ICHUS 3aHATHH JIEKIIMOHHOTO
THUIIA, TPYNIIOBBIX U
WHJIMBHUYaJIbHBIX KOHCYJIbTAaLUH,
TEKYIIEro KOHTPOJIS U
MIPOMEXXYTOYHOH aTTeCTaINH

[NomernieHne yKOMILIEKTOBAHO
CICIHANTA3APOBAHHON yaeOHOH
Mebenbio (mocagounsix MecT — 30)
ObopynoBanue:

KK-nauens 47", Full HD, LG
M4716 CCBA — 1 mit.

Jocka ayauropHasi.

Microsoft Office - nuuensus
Standard Enrollment Ne
62820593.

CyOnuIIeH3NOHHOE COTJIAIIICHUE
Blackboard Ne 2906/1

01 29.06.2012.

690922, [Tpumopckuii kpaii,
r.BnanuBocTok, octpoB Pycckuii,
nostyoctpoB CanepHslid, HOCETIOK
Asike, 10, xopm. A (JIur. IT), Dtax
10, xka0.A1017.

AynuTopus A CaMOCTOSITEIbHOI
paboThI

ObopynoBanue:

Monob6mnok Lenovo C360G-
i34164G500UDK — 15 mir.
WHTerprupoBaHHbIil CEHCOPHBII
muctoiei Polymedia FlipBox - 1
LIT.

Konup-npunrep-11BeTHOI ckaHep B
e-mail ¢ 4 1oTkamu Xerox
WorkCentre 5330 (WC5330C — 1

IIT.)

IBM SPSS Statistics Premium
Campus Edition. ITocraBuuk 3A0
[IporaocTrdeckue perieHus.
Horosop DA-442-15 ot 18.01.2016
T., 70T 5. CpoK AeWCTBUS JOTrOBOpa
¢ 30.06.2016 r. JIuuensus -
6eccpodHo.

SolidWorks Campus 500.
IToctaBmux Conug Bopke P.
Horosop 15-04-101 ot 23.12.2015
r. Cpok neiicTBus 10roBopa ¢

15.03.2016 r. JInnensus -
OeccpodHo.

ACKOH Kowmmac 3D v17.
ITocraBmuk HaBu-koMm. Jloroop

15-03-53 ot 20.12.2015 1. Cpox
neictBus norosopa ¢ 31.12.2015 r.
Jlunensus - 6eccpoyHoO.

MathCad Education Universety
Edition. ITocraBuuk
Codr Jlaiin Tpeiin. Jorosop 15-
03-49 o1 02.12.2015 1.

Cpoxk neicTBuUs A0rOBOpa €
30.11.2015 r. JIuueusus -

OeccpodHo.

Windows Edu Per Device 10

Education. ITocTaBuk
Microsoft. JJorosop Ne DA-261-18
ot1 30.06.2018 r. ITox-nucka. Cpoxk
nevictBus norosopa ¢ 30.06.2018 r.
JInuen3us
- 30.06.2020 1.

Office Professional Plus 2019.
ITocrasmux Microsoft.

Horosop Ne DA-261-18 ot

30.06.2018 r. I[Toanucka. Cpok
neiictBus norosopa ¢ 30.06.2018 r.
JlueH3us - 6ecCpOvHO.

Autocad 2018. ITocraBiiuk

Autodesk. Torosop Ne
110002048940 oT 27.10.2018 1.
CereBast, KOHKYpEHTHas.

Cpok IeicTBHUS A0TOBOpa €
27.10.2018 r. JIuuensus -
27.10.2021 1.

CyOnuIeH3nOHHOE COTIIAIIICHUE
Blackboard Ne 2906/1
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B OCIAaXx oOecrneueHus CIICOUaJIbHBIX YCJIOBI/Iﬁ 06y‘{€HI/I$I HWHBAJIMAOB W JIHII C

OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 370poBbsi B JIB®Y Bce 3manus oGopynoBaHbI

naHaycamu,  Judramu,

OCHAallICHHbIMH TYyaJICTHBIMHU

HaBHFaHHOHHOﬁ MMOAJACPIKKHU.

IIOABbCMHUKAMMU,

ClICOUAJIN3NPOBAHHBIMHA MECTaMu,

KOMHaTaMu,  TaOiudkamMu  WHGOPMAIMOHHO-

9. ®OHJbI OHEHOYHbLIX CPEJICTB

KO}I 1 HAMMCHOBAHHUC MHAMUKATOpA
JOCTHKCHUSA KOMIICTCHIIUN

HaumenoBaHue mmokasaTtes OLCHHUBAHUA
(pe3ynbrata 00y4YeHHS 1O JUCIUILINHE)

[IK-1.1 craBuT uenu u 3aga4u
Hay4YyHOTO HCCIIEJOBaHUA B
COOTBETCTBYIOIIEH 007IacTH 3HAHUI

3HaeT AJITOPUTM ITOCTAHOBKHU LCJIU U 3a/Ja4 HAYYHOT'O
HCCJICOOBAHUA

YmeeT hopMyaHpOBaTh HAYIHO-HUCCIIEIOBATEILCKUE 3a/1a4H1 B
COOTBETCTBYIOIICH 00JaCTH 3HAHUI

Bnameer HaBbIKAMU ITOCTAHOBKH 3aJ]a4H HAYIHOT'O UCCIICTOBAHMUS,
TEOPETUYECKUMH M SKCIIEPUMEHTAIEHBIMI METOIaMH, U
CpeICTBAMH PEIICHIS

[IK-1.2 aHanu3upyeTr OCHOBHBIE
JOCTYDKEHHST M KOHIICTIIIUH B 00JIaCTH
MPUKIAIHON (PU3UKH, HAHOTEXHOJIOTHIA
1 HAaHOMaTEepHAJIOB

3HaeT COBPEMEHHOE COCTOSIHHE HAYKH B 00J1aCTH MPHUKIIATHON
(bU3UKH, HAHOTEXHOJIOTHI 1 HAHOMATepHaJIoB

YMeeT NpUMEHSTh EPEJOBBIE METOBI H TEXHOJIOTHHU B
NIOJIy4Y€HUHU HOBBIX HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB

Bnageet HaBBIKAMHM aHAIN3a OCHOBHBIX JOCTWKEHHM Y KOHIIETIITAI
B COBPEMEHHOI HayKe I pa3padoTKu COOCTBEHHOTO
TEXHOJIOTUYECKOI'0 MPoLecca CO3AaHUsI HAHOMAaTEPUAJIOB U
U3JEIUHN JIEKTPOHHON TEXHUKU

[IK-1.3 npoBoauT Hay4YHBIE
HCCIIEI0BAaHNUS, TTOJydaeT HOBbIE
Hay4YHbIE U MIPUKJIAIHBIE PE3YIIbTAThI
CaMOCTOSITEIbHO, U B COCTaBe
HAYYHOT'O KOJIJICKTHBA

3HaeT OCHOBBI HAYYHO-MCCIICIOBATEIHCKOM IEATETFHOCTH

YMeeT caMOCTOSTENBEHO BEIOUPATh 3PPEKTUBHBIE METOIBI
peLIeHus TOCTABJICHHBIX 3a1a4 U pa3padaThIBaTh HOBBIE METO/IbI
JUTIS TTOTYYEHHs] HOBBIX Hay4YHBIX, U MPUKIIAIHBIX PE3yJIbTaTOB

BrnaneeT coBpeMEeHHBIMH METOAAMH peIIeHHS TPOPECCHOHATBEHBIX
3a/1a4; HaBBIKAMH OCYILECTBIEHUS CAMOCTOSTENBHOU U
KOJUIEKTUBHOM Hay4YHO-HUCCIIE0BATEIbCKON AESITETbHOCTH

[1K-2.2 BeIOMpaeT MeTOIbI
UCCIIEJOBaHNUS, COOTHOCHUT Ipodiemy,
LeJIH, 3819, IPEIMET U METOAbI
uccnenoBanus, GopMynupyer
po0JieMy Hay4qHOTO HCCIIeIOBAHHS,
00OCHOBBIBAET €T0 aKTYaIbHOCTh U
HOBH3HY

3HAaeT OCHOBHEIC METO/bI IPOBCACHUA HAYTHOTO UCCIICAOBAHUA

YnMeeT GpopmynupoBath podiieMy, 000CHOBBIBATH aKTYaIbHOCTh
Y HOBU3HY HAYYHOT'O HUCCIICIOBAHUS, TPUMEHSTH METOIbI
MPUKIIAJHON (GU3UKH K PEHICHHUIO KOHKPETHOW HAYYHOU 3a/1a4H

Brnageer HaBpikamMu MTPO(heCCHOHATBHOTO MBITILICHHS,
HEOOXOIMMBIMHU JJIs1 aIeKBATHOTO UCIOJIb30BaHUS METOIOB
COBpPEMEHHOH (PM3MKH B TEOPETHUYECKHX M NPUKIATHBIX 3a7a4ax,
MTOHSITUHHBIM aNlapaToM

[1K-2.3 opranu3oBBIBa€T M MPOBOAUT
Hay4HbIE UCCIIelOBaHuUs, 0OpadaTbiBaeT
MIOJTyYEHHBIE PE3YNbTATHI

3HaeT MCETOAUKY NPOBEACHNA HAYYHOTO UCCIICAOBAHUSA

YwMmeer opranuzoBbiBaTe HVIP B Hay4HOM KOJIEKTUBE,
pacupenensiTh U JeNerHpoBaTh BEIIOIHIEMYIO padoTy

BnaaeeT HaBBIKAMH aHAJINTHYCCKOM pa6OTLI, METOJaMU U
TCXHOJIOTUAMU NTPOBCACHUSA HAYYHOTI'O UCCICIO0BAHUS
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Ne
n/n

KonTposmpyembie
pa3aeJbl / TeMbl
AUCHHUILIHHBI

Konapl u 3Tanbl
(¢popmupoBanus
KOMIIeTeHIN i

OueHo4yHbIE CpeCcTBA

TeKYIIH I
KOHTPOJIb

NMPOMeKYTOUYHASA
aTTecTanus

OcHOBHbIE TIOHATHUS
KpucTayorpaduaeck
0l TeOMEeTpUH

[1K-1
[1K-2

3HACT

JlaGopaTopHas
pabota 1 (ITP-6)

yMeeT

JlaGoparopHas
pabora 1 (ITP-6)

BJIAJIEET

JlaGopaTopHas
pabota 1 (ITP-6)

3ayer,
Bonpocsl 1-4

Bnyrtpennee
CTPOCHHE
KPUCTAJLJIOB

I1IK-1
[1K-2

3HACT

JlaGoparopHas
pabora 2 (ITP-6)

yMeeT

JlaGopaTopHas
pabota 2 (ITP-6)
Komnoksuym 1
(YO-2)
Komnoksuywm 2
(YO-2)

BJIaacCT

JlaGopaTopHas
pabota 2 (ITP-6)
Komnoksuym 1
(YO-2)
Komnoksuywm 2
(YO-2)

3ayer,
Borpocsl 5-10

I'pammaTtiika hopMel
U €€ CBSI3b C
Kpuctaorpaduei

[1K-1
[1K-2

3HacCT

JlaGopaTopHas
pabota 3 (ITP-6)

yMeeT

JlaboparopHas
pabora 3 (ITP-6)

BJIagCCT

JlaboparopHas
pabora 3 (ITP-6)

3ayer,
Bompockr 11-13

OCHOBBI
KPUCTAITIOXUMUU

[1K-1
[1K-2

3HACT

JlaboparopHas
pabota 4 (TIP-6)

yMeeT

JIaGoparopHas
paborta 4 (ITP-6)
KoHnTponbHas
pab6ora (ITP-2)

BIaJIeeT

JlaGopatopHas
paborta 4 (ITP-6)
KoHnTponbHas
pab6ora (ITP-2)

3ayer,
Bornpock! 14-18

TeKymaﬂ aTrecranus CTYACHTOB 110 JUCHUIIIIMHE ITPOBOAUTCA B COOTBETCTBUU C

JIOKaJbHBIMU HOpMATUBHBIMU akTamu J[IBDY u sBisercst o0s3aTenbHOM.

TeKyLuaﬂ arTeCTanusa OCYICCTBIIACTCA BEAYIIHNM ITPCIIOJaBaATCIICM.
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OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

— y4ueOHasi TUCIMIUIMHA (AKTHBHOCTH HA 3aHATHSAX, CBOEBPEMEHHOCTh BBITIOJTHEHUS
Pa3JIMYHBIX BHUJOB 3aJIaHUH, IMOCEIIAEMOCTh BCEX BHUJOB 3aHATUH IO aTTECTyeMOM
JTHCIUILINHE);

— CTETeHb YCBOCHUS TEOPETUUCCKUX 3HAHMI;

— pe3yJIbTaThl CAMOCTOSATEIILHON paOOTHI.

CocrapnsieTcs KaJIeHAApHbBIN JIaH KOHTPOJIbHBIX MEPONPUSATUN MO AUCIUILIUHE.
OrneHKa MocenaeMoCcT, aKTUBHOCTU OOYYaIOIIMXCS Ha 3aHSITHSAX BEJAETCS HA OCHOBE
KypHaJIa, KOTOPBIN BEJET MpEroaBaTelib B TCUCHUE yUeOHOro ceMecTpa.

Jns TEeKylmero KOHTPOJIS UCIOIb3YeTCsl MpOBEpKa OTYETOB 0 KaXIOMY
71a00pPaTOPHOMY 3aHSITHIO.

JIst AMCUUILTMHBI UCTIOB3YIOTCS CIAEAYIOIIUE OIIEHOYHBIE CPEICTBA!

1. JTaboparopnast padota (ITP-6).
2. Komoksuym (YO-2).
3. Konrposbnas pabdota (ITP-2).

JlaGopaTopnas padora (ITP-6) — cpeacTBo It 3aKpeIuieHUs] M MPAKTUYSCKOTO
OCBOCHHS MaTepuasa Mo OnpeiesieHHON TeMe.

[lenr maGopaTopHbIX pabOT — BBIPAaOOTKA y ydammxcs MpodecCHOHaATbHBIX
YMEHU MMPUMEHSATH MMOJTyYEHHBIC 3HAHMS JJIS PEIICHUS MPAKTHUECKUX 3a71ad B 00J1acTh
MarHUTHBIX SIBIICHUM M MATEPHAJIOB, YMEHUN U HABBIKOB TMOJIb30BATHCSA (PU3NUYECKUMHU
MOIXOAaMH ¥ METOJaMU IS OCYIIIECTBIICHUS MPOGECCHOHATBHON NeATETLHOCTH.

Bo Bcex mabopaTopusix CyIIECTBYIOT OCOOBI€ IMpaBuJia MOBEICHUS CTYIEHTOB,
KOTOpbIE HEOOXOAMMO HEYKOCHUTEIILHO COOJIIOIaTh — MpaBHia TEXHUKH O€30TacHOCTH.
3a 3HaHWE MPaBWJI TEXHUKU OE30MACHOCTH M 00s3aTE€IbCTBO MX BBIMOJHSITH KaXKIbIN
CTYJICHT JIOJIKEH PACIHCAThCsI B COOTBETCTBYIOIIEM KypHAJIE.

JloMaIrHio0 oAr0TOBKY K paboTe peKOMEHIYETCSl BECTH CIEAYIOIIHNM 00pa3oM.
[IpounTaTte wuMeroOICeCs OMHMCaHUE pPAOOTBI M OTMETUTh BO3HHUKIIHE BOIPOCHI U
HESCHOCTH. 3aTeM IMPOYUTATh COOTBETCTBYIOIIME pa3delibl IO YyYeOHHKAM WITU

KoHcriekTam Jekuuid. Ilociie 3TOoro cHoBa BEpHYThCS U K OMMCAHUIO, MOJIPOOHO
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npopaboTaTh €ro ¥ 0OCOOCHHO YacTb, MOCBSIICHHYIO MMPAKTUKE, COCTABUThH U 3aIMCATh
MIPUMEPHBIN IIJIaH NPOBEICHUS SKCIIEPUMEHTA.

O0paboTka pe3ynbTaToB U O0(QOPMIICHUE OTYETA IMPOBOJUTCS B TEUEHUE HENENIU
MOCJI€ BBIMONHEHUS paboThl. CTYIEHT, HE CHABIIMA OTYETa B CPOK, K CIEIyHOUIEH

paboTe He JOoIMyCKaeTcs.

[Ipumep 3aganus k JadbopaTopHOl paboTte

Jlabopamopnas paboma Ne 1. Hexpucmannoepaguueckue epynnol cummempuu.

3ananue:

® IIOCTPOUTH I'PYIIy CUMMETPUH, IPUHSAB 32 TE€HEPATOPHI IMOBOPOT BOKPYI OCH
BTOPOIO NOPSAJIKA U OTPAKEHUE B IJIOCKOCTH CUMMETPHUH, COCTABIISIOIIEH C OCBIO YIOJ
22,5%;

® [IOCTPOUTH CTEepeorpaUUecKyr0 MPOEKIHIO 3JEMEHTOB CUMMETPUU TPYIIIIHI,
3anucath ee obo3zHauenue no lllenduucy u I'epmany-Moreny;

® 3amucaTh IPyNIoBOE MHOXKECTBO, YKa3aTh NOPSAIOK IPYIIIIbI;

® [IEPEUHCIINUTD MTOATPYIIIIHI.

Tpebosanus Kk npedcmasieHuto U OYeHUBAHUIO Mamepuaios (pe3yibmamos).

Brimonnenue nabopaTopHOil ~ paboOThI OCYILECTBIISETCS CTYJIEHTOM
CaMOCTOSTENILHO B Yachl JJA0OPATOPHBIX 3aHATHA.

[Ipu omenke pabOTHI CTyJEHTA MPENo/AaBaTeNib YUYUTHIBAET BCE ATANbl pabOThI
CTyJleHTa HaJl oT4eToM. Eciu oTuer He ObUI MPUHAT MPEnoaaBaTesieM U BO3BpAIEH s
10pabOTKH, TO BCE UCTIPABIICHUS BHOCATCS B TOT K€ SK3EMIUISIp OTUETA.

[Ipu oreHke ydWTHIBaeTCS MPaBUIBLHOCTH BBITIOJIHEHHS OTYeTa. BBICTaBiseTcs
b depeHurpoBaHHBIM 3a4eT.

Kpumepuu ouyenxu:

YposeHn KonuyectBo 6amios /
Kpurtepuu orieHKH pe3ynbTaToOB 00yUeHUS
OCBOEHUSI OLIEHKA
CryneHT TmoKa3an TMPOYHBIE 3HAHWUS OCHOBHBIX 100 - 86
MOHATUN U UX B3aUMOCBSI3€M, CYIIIHOCTH SIBJICHU,
paccMaTpuBaeMbIX B paboTe, W YMEHHE HUX 3a4yTeHo

OOBSCHUTH, 3HAHWE METOJIOB, HCIOJIb3YEMBIX B
paboTe, METOAMKH OOpabOTKH  pPEe3yIbTAaTOB.
ITokazano xopoliee MMOHUMAaHHE
MpoPECCHOHAIBHOW ~ 3HAYMMOCTH  M3Y4aeMbIX
BOIPOCOB. [Ipy BHIONIHEHUH SKCHEPUMEHTAIBHON
qacTu paboThl U OGOPMIIEHUHM OTYETa CTYJEHT
MoKa3zajdl yMeHHe paboTarb C mpudbopamMu U
BJIaJICHUE HABBIKAMU MPEJCTABICHUS U 00paOOTKH

(oTIMYHO)
TloBEINIeHHBIN




pe3ysbTaToB, YMEHHE JeiaTh BBIBOABI IO
pesyiabTaram padbotsl. OTuer no padote opopmiieH
aKKypaTHO, B COOTBETCTBHHM C TpeOOBaHHSIMHU,
CTPYKTYpPUPOBaH, HE  COACPKHT  OLIMOOK;
NPaBWIBHO U TIOJHO c(OPMYIHMPOBAH BBIBOJ IO
pabore.

ba3oBriit

CryneHT noka3aj 3HaHUsI OCHOBHBIX IMOHSATUHN U UX
B3aMMOCBSI3€EH, CYLIIHOCTH SBJICHUU,
paccMaTpuBaeMbIX B paboTe, U yMEHHE UX
OOBSICHUTH, 3HAHWE METOJOB, HCIOJIb3YEMBIX B
paboTe, METOIUKH OOpabOTKH  PE3yJIbTATOB.
ITokazano xoporiee IIOHUMaHHUE
npodecCHOHANBbHOM  3HAUMMOCTH  HM3y4aeMbIX
BOIIPOCOB. 1Ipu BBINOJIHEHNN IKCIEPUMEHTAIIBHOU
yacTu paboThl U OGOPMIECHUM OTYETa CTYIEHT
NoKaszajg yMmeHue paboTtarb C mpubopamMu U
BJIa/ICHUE HABBIKAMU MPEJCTABICHUS U 00pabOTKU
pe3yJIbTaTOB, YMEHHE JeJaTh BBIBOJABI  TIO
pe3ynbTaTam pabotel. OTueT no padote odopmiieH
aKKypaTHO, B OCHOBHOM — B COOTBETCTBHUU C
TpeOOBaHUSIMU, CTPYKTYPUPOBaH; IMPaBUWIbHO U
NOJHO  cOpMyIHpOBaH BBIBOA 1O  padore.
JHomyckatorcss He Oosee 2-X HEIOYETOB B
0hOpMIICHUU OTYETA.

85-76

3auTeHo

(xopor1o)

[Toporossiii

CryneHT mnokasal 0a30Bbleé 3HaHHMS OCHOBHBIX
MOHATHN U UX B3aUMOCBSI3€M, CYIIIHOCTH SIBJICHU,
paccMaTpuBaeMbIX B pa0oTe, U YMEHHE HX
OOBSACHUTb, JAEMOHCTPUPYET, B ILIE€JIOM, 3HAHHUE
METO/IOB, HCIOJIb3yeMbIX B paldoTe, METOAMKH
00paboTkn  pe3ynbTatoB. I[lpu  BBIMOTHEHUU
HKCIEPUMEHTATBHOM 4acTH paboThI U
OoQOpMIICHHH OT4YeTa CTYJEHT B II€JIOM IOKa3aji
yMeHue pabortatb ¢ mnpuOOpaMH M BIIAJECHUE
HaBbIKAMU  TPEACTaBI€HHUs U 00pabOTKH
pe3yibTaToB, yMEHHE JienaTb BBIBOABI 110
pesynbraram padotsl. OTueT o padbore opopmiieH
aKKypaTHO, B OCHOBHOM B COOTBETCTBHU C
TpeOOBaHUSIMU, HE COJEPKUT IPyObIX OLIMOOK,
BBIBOJI 110 paboTe chopMyIHPOBaH.

75-61

3auTeHo

(Y1OBJIETBOPUTENHHO)

YpoBeHb
HE JJOCTUTHYT

CryneHT He BBINOJIHWI J1a0OpaTOpHYIO padoTy,
a0 TMoKazajd HE3HaHHWE OCHOBHBIX IOHSITHH,
CYIIHOCTH SIBIICHHH, pacCMaTpUBaeMbIX B padore,
JIEMOHCTPHUPYET IUIOXO€ 3HAHME WM HE3HaHUe
METO/IOB, METOJUKH OO0pabOTKH pe3yabTaTOB.
Cnabo chopMupoBaHo wiIM He CHOPMHUPOBAHO
yMeHHe paboTaTh C NpPUOOpaMH, OTCYTCTBYIOT
BBIBOABI 10 pe3yiabTaraM paboTel. OTuer He
COOTBETCTBYET TpeOOBaHWSAM, HE CHEIaH WIIH
C/IeaH C rpyObIMH OIIMOKAMH.

60-0

He 3aureno

(HEeyIOBJIETBOPUTENHHO)




KoaaokBuym (YO-2) - cpencTtBo KOHTPOJIS YCBOSHHUS YICOHOTO MaTepuaia
TEMBbl WM pasfena TUCIUIUIMHBI, OPTraHW30BaHHOE KakK y4yeOHOe 3aHSATHE B BHJIC
co0eceT0oBaHus IPETOAaBaTENs C 00YJAIOIIMHUCS.

[lenp KOJUTOKBHyMa — BBIpa0OTKAa y ydYamuxcs MpodecCHOHAIBHBIX yMEHHA
M3JIaraTh MBICTH, apTYMEHTHPOBATh CBOM COOOpaKeHMsI, 000CHOBBIBATH MpeIaracMblie
peIIeHNsT M OTCTauBaTh CBOM YOCKICHHWS, aHATU3UPOBATH CUMMETPHUIO KPHCTAJUIOB,
OMHCHIBATh HEKOTOPBIE KPUCTAUIMYECKUE CTPYKTYphl. Ilpwm sTOM mpoucxomut
3aKperuicHne HWH(OpPMAIMU ¥ CaMOCTOSTENBHOW pPAOOTBI C  JIOMOJHHUTEIHLHBIM
MaTeprajIoM.

Ha 3aHATHN TIPOBOAUTCS KOJUIEKTHMBHOE OOCYKJCHHE BOTPOCOB B COOTBETCTBHUHU
CO CIUCKOM. Bompochl cTymeHTam BbIIAlOTCsA 3apaHee. B oOcCykIeHWM Ha paBHBIX
MPUHUMAIOT ydYacTHe M CTYACHTBI, W TIpemnojaBaTelb. lIpemogaBarens BBICTYIAST
WHUIIAATOPOM OOCYXIeHHsT W MojepaTopoM. CTYIEHTHI BBICKA3bIBAIOT COOCTBEHHBIE
MBICITH, IEMOHCTPUPYS YPOBEHBb 3HAHHMI B paMKaX MPOHJACHHOTO MaTepraa.

Tpebosanus kK npedcmasieHuto U OYeHUBAHUIO Mamepuaios (pe3yibmamos).

KomnokBuymMbl TPOBOJATCS B paMKax 3aHATHH TeMbl 2 MO 0003HAYCHHBIM
BOIIPOCAM.

Bonpocs! k KosutokBuymy 1. CuMMeTpusi KpuCTaNI0B.

1. Tlokaxkute Ha PUCYHKE, KAKUMH OCHOBHBIMH TPAHCIISIIUAMH XapaKTEPU3YyETCs
KyOuueckass 00bEMOLIEHTpUpPOBaHHAs penieTka? UYeMy paBeH mepuoj MOBTOPSEMOCTH
sTor pemietkn B Hampasienuu [110], [120], [310], ecnin mepuoa mOBTOPSEMOCTH B
Harpasyiennu [ 100] paBen a?

2. TloxkaxxuTe Ha pUCYHKE, KAKUMH OCHOBHBIMH TPAHCIISIIUAMH XapaKTePU3YEeTCs
KyOM4eckasi rpaHeleHTpPUpOBaHHas pemieTka? Yemy paBeH MEpPHOJl MOBTOPSEMOCTH
aTol pemeTku B HampapieHusx [111], [101], [121], ecnu nepuod mMOBTOPSIEMOCTH B
Hanpasyenuu [001] paBen a?

3. TlokaxuTe Ha pUCYHKE, KAKUMH OCHOBHBIMH TPAHCIISAIUSIMH XapaKTePU3YETCs
poMOuYeckas 0a3oLEHTpUpPOBaHHAsT pemieTka? Yemy paBeH MEpUO]l MOBTOPSIEMOCTH
aToM pemeTku B HampapieHusx [120], [012], [112], ecnu nepuod MOBTOPSIEMOCTH B
HarnpasieHusx [100], [010] [001] paBHBI COOTBETCTBEHHO a, b, C?

4. CpenaiiTe MNPOEKIUI0 HECKOJIBKUX CMEXHBIX SYEEK  TeTparoHalbHOW
oObeMoIneHTprpoBaHHON pemieTkn Ha Twiockoctd (100) w (001). Paccuwuraiite
paccTosiHue MEXIy Omkalimmu y3noBeiMH ceTkamu cepuid {110} u {011}, ecnmu
MEepUOJIbl TOBTOpAEMOCTH pemieTkn B HampasieHusx [100] u [001] pPaBHBI,
COOTBETCTBEHHO 3,2  5,6.

5. H3o6pasute B BHUAEC OPTOTOHAIBHONW TPOSKIMH HAa TOPU3OHTAIHHYIO
IJIOCKOCTh HEKOTOPYIO BEPTHKAIBHYIO IIOCKOCTh CKOJB3SIIEr0 OTPaKEHUs TUMIA C



BMECTE€ C CHUCTEMOW TOYEK, CBSI3BIBAEMBIX C 3TOW IUIOCKOCTBIO, MPEACTaBUB, YTO
HEKOTOpas UCXO/IHAsI TOYKA UMEET HYJIEBYIO KOOPAMHATY M0 BEPTUKAILHOM ocu Z.

6. IlokaxxuTe B BUJE MPOEKIMU HAa TOPU3OHTAIBHYIO ITNIOCKOCTh CUCTEMY TOYEK,
CBS3aHHYIO BEPTUKAJILHOM BHUHTOBOM OChIO cuMmMmeTpun 41, o003Hayasi KaxIyl0 TOUKY
KOOPJIMHATOM IO OCH Z.

7. Pacmmdpyiite 3amucaHHble TpPOCTpaHCTBEeHHBIE Tpynmbsl: Pa3, P63/mmec,
1422, Cmcm, F222, P213.

8. WM3o0pa3ute B mpoekmuu Ha miiockocTsh (011) mpoctpancTBeHHyt0 rpymnmy P4.
BBIBEJIUTE MPABUIIbHBIE CUCTEMBI TOUeK ¢ koopaunaramu: 00, 0, u ompenenuTe Ux
KPaTHOCTb.

9. K kakoMy KJaccy MOXET OTHOCUTBHCS UIECTUTPAHHBINA TETparoHaJIbHBIN
Kpuctayu?

10. O6BsacHHUTD, TOYEMY eCTh KpucTamutorpaduueckue kmaccel C2v, C3v, C4v,
C6v m ximaccel D2d m D3d , Ho Het kimaccoB D4d u D6d?

11. IlepeyucauThy TEMUDAPUYECKUE TPYHIbl [JII CUHTOHUU, TOJIODAPUYECKAS
rpynmna kKotopoit D6h . kakast U3 3TUX TpyIII ABISETCS TeMUMOPGHOMN?

12. Ha3Bath reMuspuyuecKyto U TeMUMOP(HYIO TPYIIY JJii CHHTOHUH, OJIHA U3
TeMUDIPUYECKUX TPy KOTOpoil — 422.

13. 3anmcatbs CHMBOJIBI OCel 2-T0 MOpsiAKa B Kiaccax 222, 422, 32 u 432.

14. 3anucatb CUMBOJIBI TPEX JIIOOBIX pedep, napauieabHbIX rpanu (211).

15. ¥V HekoToporo kpuctajia ObLT U3MEHEH 0a3uC TaKUM 00pa3oM, YTO WHJIEKCHI
mockoctei (100) u (010) ocramuch 06e3 M3MEHEHMs, a WMHAEKCHI Tockocten ( 01)
craau (001). Kakue mHIekchl B HOBOM 0Oaszuce moayuuin rmrockoctu (011) m (121)?
Kaxkue nnaekcol B HOBOM 0a3uce UMeeT cTapast KOOpJAUHATHAS OCh X?

16. B kpucramimueckoil pemieTke IMepenuid K HOBOMY 0asucy, 3aJlaHHOMY
KpaT4ailiiMK TPAHCISIMAMHI B HanpaBiaeHUsX y3ia0BbIx psagoB [011], [101], [110]. Kax
M3MEHATCS TIPU 3TOM MHAEKCHI y310Boro psaa [111] u mnockoctu (111)?

Bonpocs! k KosutokBuymy 2.
OnucaHue HEKOTOPBHIX KPHUCTAINYECKHX CTPYKTYP.
1. ITpoekuus siueliku bpaBe Ha MIOCKOCTh
2. Tun penreTku Kpuctayia (C 000CHOBaHHEM)
3. Uucno dhopMynbHBIX equHUIL (Z)
4. KoopAMHAIIMOHHOE YHUCIIO U KOOPJAUHAIMOHHBIM MHOTOTPAHHUK (JIJIs1 KaXA0Tr0
COpTa aTOMOB)
5. XapakTtep CTPYKTYpHBI U THUII CBsI3e
6. Onucanue B TepMUHAX IUIOTHOW YIAKOBKH IIaPOB, €CIIM OHO BO3MOYKHO
7. CTpyKTypHBII KJ1acc
8. N — ynciio aToMOB, NPUXOASIIUXCS HA TYCHKY.



OTBeThl JOJKHBI OTIMYATHCS YETKOCTHIO BBIPAXKEHUS MBICIEH, JOCTaTOYHBIM
00bEeMOM 3HAHUM, apryMeHTalnued M OOOCHOBAaHHOCTBIO BBIBOJIOB C OMNOpPOM Ha
OPUMEPDI, XapaKTEPU3YIOMIMX 3HAHUE JOMOJHUTEIBHOW JIMTEpaTyphl, MOHSITHIHO-
TEPMHUHOJIOTMYECKOIO  afapara, yMEHHE UMM T0Jb30BaThcsi mpu orBeTe. He
JOITYCKAIOTCSl OTCTPAHEHHBIE PACCYKICHUS, HE CBA3aHHBIE C BOIIPOCOM KOJUIOKBHYMA.

Kpumepuu ouyenxu:

YpoBeHb KonnuectBo
Kputepuu onieHKu pe3ynbTaToB 00yueHus
OCBOCHUS 0aJIoB / OLIEHKA
OTBeT MOKa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX NMOHSATHH, 100 - 86
OTJIMYAETCSI YETKOCTHIO BBIPAKEHUS MBICIICH; BIIAJCHHCM
TEPMHUHOJIOTHYECKUM afmaparoM; YMEHUEM OObBICHSITH 3auTeHo

[{OBbIICHHBIH | CYIUHOCTb, SIBJICHUM, IIPOLIECCOB, JEJaTh BBIBOABI H
0000mIeHus, JaBaTh apryMEHTHUPOBAHHBIE  OTBETHI,
npuBoAUTh mnpumepbl. CTyIeHT OTBETHWJI Ha BCE
JIOTIOJIHUTEIBHBIE BOIPOCHI, 3aJaHHBIC IIPEIOJaBATEIEM
110 TEME BONPOCA KOJUIOKBUYMA.

OtBeT, OOHAPYXMBAIOMIMI MPOYHBIE 3HAHUS OCHOBHBIX 85-76
MOHSITHIA, OTJIMYACTCS YETKOCTHIO BBIPAKCHUS MBICIICH;
BJIQJICHHEM TEPMHUHOJIOTMYECKUM almaparoM; yMEHUEM 3auTeHo
OOBSCHATh CYIIHOCTh, SIBIICHUH, TIPOIIECCOB, JENaTh
BBIBOZIBI M OO0OOIEHMs, JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, MPHUBOJUTH TNpuMepbl. CTYISHT OTBETHJ Ha
OCHOBHOW BONPOC, HO HE CMOI OTBETUTh HA 4YaCTh
JIOTIOTHUTETFHBIX BOIIPOCOB, 33JIaHHBIX TIPEIOIaBaTeIeM
10 TeME BOMPOCca KOJUIOKBHYMaA.

bazosuiit

OTBeT, CBHUJETEIBCTBYIOIMH B OCHOBHOM O 3HAHUU 75-61
OCHOBHBIX MIOHSITHH; OTIIMYAETCs crnabo
cOpMUPOBAHHBIMH  HAaBbIKAMH  aHaIW3a  SIBJICHMUIA, 3auTeHo
TToporoBbiii IPOLIECCOB, HEI0OCTaTOYHBIM YMEHHEM JIaBaTh
apryMEHTHUpPOBaHHbIE OTBEThl U MPHUBOJIUTH TPUMEPHI.
CryaeHT OTBETWJI Ha OCHOBHOM BOINPOC, HO HE CMOT
OTBETUTHh Ha JOMOJHUTEIbHBIE BOINPOCH], 3aJlaHHBIC
IIpenoaaBaTeieM 110 TEME BOIIPOCa KOJJIOKBUYMA.

Orsger, OOHapyXMBAaIOUIMl ~ HE3HAHWE  TOHSATHUH, 60-0
OTJIMYAIOMIMNACSA HE3HAHHUEM OCHOBHBIX BOIIPOCOB TE€OpHH,

YpoBeHb Hec(OPMHUPOBaHHBIMH ~HABBIKAMH aHaJHW3a SBJICHUH, He 3aurteno
He JocTHrHyT | MPOLECCOB; HEYMCHHEM [aBaTh apryMEHTHPOBAHHEIC
otBeThl. CTYZCHT HE OTBETHJI Ha BOTPOCHI KOJUIOKBHYMA,
1100 TOMYCTHI COJlep>KaTeNbHbIE U CMBICIIOBBIE OMIMOKU
B OTBETE.

Kontpoabnasi pa6ora (IIP-2) - cpeiacTBo mNpOBEpKH YMEHHA NPUMEHSTH
MIOJTyYCHHBIE 3HAHUS JIJISl PEIICHUS 3a/1a4 ONPEACIICHHOTO THIIA.

[lens KOHTpOJBHON pabOTBI — BBIPAOOTKA y Yywanmxcs MNpodhecCHOHAThHBIX

YMEHUH MPUMEHATH MMOJIyYeHHBIC 3HAHUS JIJIsl PEIICHHs 3a7ad ONpPEeAeSICHHOTO THUIIa 10



TeMaM JWCUUIUIMHBI, HAYYUTHCS HAXOJIWUTh W MNPUMEHATh MHCTPYMEHTAPHUM, KOTOPBIU
HauOoyiee mpHeMJIeM JUIsl  PEIICHHS, TNPOBOJUTH 0a30BbIe  IPOIEAYpPHl IS
OCYILIECTBJICHUSI TPOQPECCUOHATBLHON JIESITEIBHOCTH, IOJB30BaThC  (DU3NUYSCKUMU
IIOX0JIaMH M METOJaMHU.

KonTponbHass paboTa BKIO4aeT B ceOs 3adaHUs W3 BCEX MPOWICHHBIX TEM
nucuuiuinebl. [Ipy MOAroTOBKE K KOHTPOJBHOW paboTe CTyAeHTaM HEoO0XO0IUMO
MIOBTOPHUTH TEOPETUUECKUI MaTEpHUal O JUCHUTIINHE.

IIpumep KOHTPOJIBbHOM PadOTHI

Bapuanm 1

1. 3amnmcarthb CTaHAapTHBIMHA MCKAYHAPOJIHBIMHU CHMBOJIaMHU TOYCUYHBIC

2 —
TpYMIibL: —Mm, 4mm.

4
2. Ompenenuts TOPSAOK rpym 23, — [IepeuncnuTh onepany CHMMETPHU.

3. IlepeuncnuTh Kiaacchl CUMMETPUM (TOUYEUYHBIE T'PYIIbI) HU3IIEH KaTEeropuH,
ABJISIOIIKMECS OATPYNIIaMHU Kiacca 622.

4. TlocTpouTb IrpyIIoBOe MHOKECTBO, kBajpaT Keilsin, mpuHsB 32 reHEpaToOphl

-1 0 O
0 -1 0.
0 0 1
5. TlocTpouTh rpynmoBo€ MHOXKECTBO, KBajipaT Keiu, mpruHsB 3a TeHEPaTOPhI
-1 0 O -1 0 O
0O -1 0 » O 1 O.
0 0 1 0O 0 -1

6. 3anmcats  MaTpuily  npeoOpa3oBaHHS ~ OMEpallud  CHUMMETPUH B
KpUCTAJUIOrpaPUUECKON CUCTEME KOOPIUHAT U ONPEEIUTh KAKOro pojia 3Ta ONeparus:
Myy-

7. 3anucars kBaapat Keinm st rpynmnst 32.

8. 3anmcaTh 3JIeMEHTHI TPYNIOBOr0 MHOXECTBA [uist rpym Ds.

9. VYkazaTh NOPAIOK TOUCUHBIX TPy CUMMETpUH Dgy, Doy.

10. Kakass TodeuHas Trpynmna CHUMMETPUM TOJYUYHUTCS, €CIM K TPYIIIOBOMY
MHOECTBY YKa3aHHOM TPYIIbI 100aBUTH HOBYIO OIEPAIMI0O CUMMETPUU: B TPYyIIE

MM2 — oTpakeHne B TIIOCKOCTH, IEPIIEHANKYIJIIPHON OCH BTOPOTO MOPSIIKA.



11. Kakue cuMMeTpuuHbIe MpeoOpa3OBaHUsl CBSA3BIBAIOT CIEAYIOIINE TpaHU

kpucramta (hkl) u (khl)?

Bapuanm 2

3anucarb CTPYKTYpPHBIE KJIACCHI:

LENH WIN CI0SI ¥ KPUCTATMYECKON CTPYKTYpPhI MPOEKIIMH KOTOPHIX MOKa3aHbl
Ha puUcCyHKax. B o0oux ciydasx paccMoTpeTh JBa BapuaHta: A U B - aTombl pa3HbIX
AJIEMEHTOB, A U B - aTOMBI OJJTHOTO 37€MEHTa. YKa3aTh TUI PEIICTKU (aTh MOSICHEHUS).

OOOCHOBaHHMEM pEIICHUS SIBISAECTCA H300pa)KEHUE PACIONIOKEHUS BaKHEHIIIMX
AJIEMEHTOB CUMMETPUHU Ha (POHE pacnoiokeHus: aromoB. CielyeT UMETh B BUJy, UTO B
HEKOTOPBIX CIy4asx [JIsl CONOCTAaBJIEHHUS IMOCTPOEHHOI'O PHUCYHKA CO CTaHAApPTHBIM
N300pakeHUEM TIpyHIbl HEO0OXOJUMO IMEpeHeCTH Hadyaylo KoopauHat. HyxkHo Tarke
y4ecTb, YTO JJI1 MNPOCTOTHI YacTO H300pa)xkaroTcsd HE BCE AJIEMEHThl CHUMMETPHH,

BXOJSIIME B TPYyNIly, a JHIIb "Hopoxkaaromue" (ykazaHHbIE B CHMBOJIE TPYIIbI) U

A +f+ ,j)+ +
%Z
bbb <
OCh LIETTH)
+ +

LHCHTPbLI MHBCPCHUU

Nel

Bapuanm 3

1. Kpucrammorpaguueckas  cucteMa  KOOpAMHAT.  BBenure — MOHSTHE
KpUCTAIIOrpaUueCcKux penepos.

2. Kpucramiorpaduueckue penepbl KpUCTAIIIOB CPEHEN U BBICILIECH KaTErOPHH.

3. Jlaiite ompeneneHre NPUMHTHBHOM ¥ HEMPUMUTHBHON 3JIEMEHTApHOMN
suerku. [IpuBenere npumepsl, YKaKUTE TPYIIIbI TPAHCISLIHM.

4. Tlepeuncnure pemeTku bpaBs 7 CHHTOHHMI KPUCTAIIIIOB.

5. Baeaure noHsATHE MPOCTPAHCTBEHHOM TPyl CHMMETPUU.

6. 3anummMre NOPOCTPAHCTBEHHBIE TPYNIBl CUMMETPUM IUJIAHAJIBHOTO BHJA

CUMMCTPHUHU MOHOKJIMHHON CUHTOHMU.



7. Buupl IUIOTHEHIIEH YNAKOBKM IIAPOB: TPEXCIOWHBIE W JABYXCJIOWHBIE
CTPYKTYPBHI.

8. Ctpykrypa a-Fe (mpoctpancTBenHas rpymma Im3m).

9. JlaliTe TOHATHE KOOPAMHAIIMOHHOTO YWCIAa H  KOOPAWHAIMOHHOTO
MHOTOrpaHHuKa.  Kakoi  KOOpAWHAIMOHHBIA  MHOTOTPAHHUK  COOTBETCTBYET
KOOPJWHAIIMOHHOMY YKCiTy 87

10. Ctpyxkrypa pytuna TiO, (mpoctpancTBeHHast rpymma P4/mmm).

11. Crpykrypa anmasa.

Bapuanm 4

1. Kakywo omnepauuio CUMMETPUU HEOOXOAMMO AO0AaBUTHh K MEPEUUCICHHBIM

OIepaIusiAM CUMMETPHH, YTOOBI MOMy4YHiIach rpymma: a) { e, 2, My, ...}; b) { 24 2y, 2,,

0
3,3 .0 {e 2,4 Y.

2. Iloka3aTh PKBUBAJIEHTHOCTb 3€pKaJIbHO-IIOBOPOTHOM OCH TPETHETO MOPSIKA U
MHBEPCUOHHOM OCH IIECTOrO MOPSJIKA.

3. 3amucats kBagpat Keinu mys Toueunoit rpynmst Cop.

4. HapucoBaTh ctepeorpaduyeckue MPOEKLUUU  3SJIEMEHTOB  CUMMETPUU
TodeuHbIX rpymir: Cs, Sy, Cqp.

5. 3amucate cumBoa Lllendauca 1 MeXIyHapOIHBIA CUMBOJI TOUYEUHBIX TPYIIIL,
3aJJaHHbIX KpHcTaorpaduyeckoii popmysoi cummerpun: a) 3Ly, L,2P, 3L,3PC; b)
Le, LeOL,, Lg6P, L3P, L33L4P.

6. BeiBecTu rpynmy cuMMeETpHUM, IPUHSB 3a T€HEPATOPHI ONEpai OTPAKEHUS
B JIBYX B3aUMHO MEPIECHINKYISIPHBIX IIOCKOCTAX CHMMETPUU U ITOBOPOT BOKPYT OCH
BTOPOI'0 MOPSAKA, NMEPIEHIAUKYISIPHON K OHOMN U3 IUIOCKOCTEM.

7. WV300pa3uTh 37€MEHThl CUMMETPUU Ha CTepeorpapuueckoi MpPOeKIUH, AaTh
0003HaueHUs TPyNIbl B MEXKIYHAPOAHOW CUMBOJMKE, 3amucarth O0O3HAUYECHUE IO
Mendmucy.

8. 3anmcaTh 3JIEMEHTHI TPYNIOBOTO MHOXKECTBA.

IIpoMe:kyTOYHAst arTecTalMs CTYACHTOB 10 JUCUMIUIMHE IIPOBOJMUTCS B
COOTBETCTBUM C JIOKaJbHBIMA HOpMAaTWUBHBIMU aktamMu [JIBOY wu sgBusercs
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00s3aTENBHOM.
®dopma oty€THOCTU MO AucuuIuiiHe — 3a4€T (1-if, ocennunii cemectp). CTyneHT

JIOIyCKaeTcsl K 3a4éTy Mociie MOJIYYeHHs TMOJOKUTENbHBIX OIEHOK 3a J1abopaTopHbIe
paboThl, KOJIOKBUYMbI, KOHTPOJIbHYIO pa0OTy, BBIIIOJIHEHHBIE B TEUEHHUE CEMECTpa
(o1IeHOUHBIE CPEACTBA ISl TEKYIIETO KOHTPOJIsA). 3a4€T MO AUCIUILIMHE IPOBOAUTCS B
dbopme cobecenoBaHmMs.

[Ipy npoMexyToyHON arrtecTauu OOy4YalolUMCSl YCTAHABIMBACTCS OLICHKA
«3aUTEHO» WU «HE 3a4TEHO.

Bonpocsl k 3a4ery

1. (r, R) — cucrembl Touek. Teopema O JOKaIbHON MPABUIBHOCTH CHCTEMBI
TOYEK.

2. Pa3buenne mpocTpaHCTBa U METOJABI MX OnucaHus. Pa3z0uneHne eBKIUIAOBOMN
IUIOCKOCTH — TEOPUS IUIAHUTOHOB. Teopus napajienospoB U CTEPEOIIPOB.

3. Hemepuonnueckue pazouenus. Mozanku [lenpoysa.

4. OnucaHue KBa3UKPUCTAIIOB U KBA3UIIEPUOJNYECKUX CTPYKTYP.

5. IlpoctpanctBeHHas pemietka. CHCTeMbl KOOpPAMHATHBIX oced. [loHsiThe
KpUCTaUIOrpaguyecKoii 30Hbl. Y PaBHEHUE 30HHI.

6. Ilonstue KpUcTauiorpaguaeckoro U MOJISIPHOTO KOMILJIEKCOB.
Crepeorpaduueckas npoeknus. Cetka Bynbda u mpuemsl paboThl ¢ HEMl.

7. Cummertpus kpuctamioB. [IpeoOpa3oBaHue KOOpAUHAT MPU MOBOPOTE BOKPYT
ocu. [IpeobpazoBanusi KOOPAMHAT MIPU 3€PKATTLHOM OTPaKEHUH, UHBEPCHH.

8. Cnoxenue 31eMeHTOB cuMMeTpur. OCHOBHBIE IOHSATHS TEOPUH TPYIITL.

9. ToueuHbIe TPYIITEI CAMMETPHH.

10. Tpaucnsimonnsie rpymnmbl. ['pynmel  bpaBe. OTKpbIThIE CUMMETPUYHBIC
npeoOpazoBanus. CoueTaHusi TPAHCIALMN U TOUEUHBIX 3JIEMEHTOB CUMMETPHH.

11. CtpykTypHO-KpHUCTAIIIOTpadUIECKUe PA3HOBUIHOCTH MPOCTHIX (HOPM.

12. CBsi3p M@Ky CTPYKTypod u BHemHed ¢Gopmoit kpuctammioB. I[Ipocteie
(opMBI KPUCTAIIIOB B KJIacCax HU3IIEH U CpeIHEN KaTeropu.

13. TIpocTeie hopMBI KPUCTAIOB B KJIACCAX BBICIICH KAaTETOPHH — KyOWYECKOMH
CHUHTOHUH.

14. ATOMHO-MOJIEKYJISIPHBIE MOJIENIN POCTa KPUCTAIIOB.



15. OCHOBBI KPUCTAIUIOXUMUHU.

16. Koopaunaiust aToMOB M HOHOB B CTPYKTypaXx  KpHCTaJUIOB.
KoopanHanroHHbIE OIUA/IPHIL.

17. ITnoTHelIMEe yHaKOBKHU.

18. N300pakeHue kpuctaindeckux cTpykryp. Tumsl cTpykTyp. M3oMopdusm B

cTpykrypax. [lonmumopdusm, NOTUTUITU3M U TICEBIOMOP(PU3M B KpUCTAILIAX.

KpuTtepun BoicTaB/IeHNs OLEHKH CTYIEHTY HA 3a4yeTe

Ouenka TpeboBanusi K chopMUPOBAHHBIM KOMIIETEHIIUAM
CryneHT TOKa3bIBaeT TIJIyOOKOE M CHCTEMaTH4YecKoe 3HaHue
«3aumeno» | IpOrpaMMHOT0 MaTepuajga U CTPYKTYpbl KOHKPETHOTO BOIIpOCA.
CTyneHT [eMOHCTpUPYET OTYETIMBOE U CBOOOJHOE BIIAJICHUE
MNOHATUMHBIM  amnmapaToM, HAyYHBIM SI3BIKOM M TEPMHUHOJIOTUEH
COOTBETCTBYIOIIEH HAydyHOH 00JacTH. 3HAaHHE OCHOBHOM JIMTEPATYPHI.
Jlorndecku KOppeKTHOE U YOeNUTEIbHOE U3II0KEHUE OTBETA.

«He 3aumeno» | Hesnanue, 1100 OTPHIBOYHOE NPEJACTABICHHE  IPOUJECHHOIO
MPOrpaMMHOTO MaTepualia; HEYMEHHE HCIIOJIb30BaTh MOHATHIHBIN
armapar; OTCyTCTBUE JJIOTHYECKOM CBSI3U B OTBETE.

INKAJIA 1 KPUTEPUN OLNEHNBAHMUA pe3yiabTaroB 00y4eHHs 10 JUCHMILIUHE

Onenka | 2 (He 3a4TECHO) 3 (3auTeHo) 4 (3auTeHO) 5 (3auTeHO)
BUJIBI
OLIEHOYHBIX
CpEICTB
3Hanusa OtcyTcTBHE @®parmeHTapHbIE Oo6mue, HO HE CdopmupoBaHHbIe
(610b1 3HAHUH 3HAHUS CTPYKTYPUPOBAaHHBIE | CHUCTEMaTHYECKHE
OYEHOYHBIX 3HAHUS 3HaHUs
cpeocms:
nabopamophas
paboma)
Ymenust OtcyrcTBHE B nenom ycnemnoe, Ho | B nenom ycrnenisoe, VYcnemHoe n
(610b1 YMEHUi HE CHCTEeMAaTHYECKOe HO cojieprKaiiee CHCTEMaTHYECKOe
OYEHOYHBIX yMEHHE OTIeNbHBIE TPOOETbI yMEHHE
cpeocms: yMeH#He (JIomycKaet
nabopamopnas HETOYHOCTHU
paboma, HETIPUHITUTTHATHHOTO
KOJLIOKBUYM, xapaxTepa)
KOHMPONbHASA
paboma)
HaBbiku OtcyrcTBHE Hanmuaue otnensHBIX B nemnom, CdopmupoBaHHbIe
(BJIa1eHMA, HaBBIKOB HaBBIKOB (HaJIN4KeE chopMHPOBaHHbIE HaBBIKH
ONBIT (BmameHmi, (dparmeHTapHOTO HaBBIKY (BIIaICHU), (BmameHms),
AeATeTLHOCTH) OTIBITA) OTIBITA) HO UCTIOJIb3YEeMEbIE HE | TPUMEHSIEMbIE MPH

B aKTHBHOH (hopme peleHnn 3a1a4y
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