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1. Iles1n 0CBOCHHUSA THCIUILINHBI

L{enbto OCBOCHMS TUCLUILIUHBI SBIIAETCS (OPMUPOBAHUE Y CTYJEHTOB TPeOyeMbIX KOMIIETECHIUI
B o0nacTu (pU3MKM KOHJACHCUPOBAHHOTO COCTOSHUS BEIIECCTBA.

2. MecTo nucuumianibl B cTpyktype OIT

JucuurumHa sBiIseTcs 00s3aTeNbHOW Ui M3Yy4YeHHs, OTHOCHTCS K YacTH 0OOpa3oBaTeNbHOU
porpaMmsl, (POpMUPYEMON Y4aCTHUKAMH 00pa30BaTEJIbHBIX OTHOLIEHUH.

CryneHT, IpUCTYNAOMUN K W3YYEHUIO TUCHUIUIMHBI, JOJDKEH 00JalaTh 3HAHUSMH, YMEHUSIMH,
HaBbIKaMU, ITOJTyYCHHBIMU paHee B XOA€ U3YUYEHUs TUCHUIUIAH: «Dusukay, «Xumus

Jl1s ocBO€HUS JaHHOW JUCLMIIIMHBI 00Yy4arOIUNCS JOIKEH:

3HaTh: OCHOBBI KypcoB 0011l (PU3UKH, CTPOCHUE TBEPABIX U XKUJIKUX TN, OCHOBBI OOIIEH XUMUHU
(cTpoeHune aToMa, TUIIbl XUMUYECKUX CBSI3€H)

YMeTh: NOJB30BaThC TEOPETUYECKMMHM OCHOBaMHM, OCHOBHBIMU IIOHATHSIMH, 3aKOHaAaMH U
NPUHIUITIAMA (PUUKH.

Mmets: npakTuyeckuil onblT/ VIMeTh HABBIKM: BaJIeHUs MaTeMaTHYECKUM anmnapaToM (U3MKU
(BBIYMCIIEHUE TIPOU3BOIHBIX U HHTETPAJTIOB, PEIICHHE OOBIKHOBEHHBIX JIMHEWHBIX U T (HEepeHIINATEHBIX
YpaBHEHMIA, Ollepaluy ¢ BEKTOpaMH U MaTpHUIIAMH)

VYcnenHoe OCBOEHHE JAaHHOW AMCHUIUIMHBI OyJIeT CHocoOCTBOBATH TOTOBHOCTH CTYIEHTOB K
OCBOEHUIO JUCLUIUINH: «MarepuanoBeneHue HaHOCTPYKTYPUPOBaHHBIX MaTEpUajIoBy,
«Hanomatepuansl B 3JEKTpOHUKE», «MeToapl aHamu3a W KOHTPOJIS HaHOCTPYKTYpPUPOBAaHHBIX
MaTepuanoBy», « PU3KKa KUIAKUX KPUCTAILIOBY, «DU3HKa TOBEPXHOCTHY.

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE
3.1. Komnerenuuu, ¢GOpMUPOBAHMIO KOTOPBIX CHOCOOCTBYeT IMCHHIUIMHA (CO2NACHO
mampuye coomeemcmeus komnemenyui u cocmaeaaouwux OIl)
[Tpu ocBOCHWYU MUCIMITIMHBI (YOPMUPYIOTCS CIEAYIONIHE KOMITETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMy HampaBJIeHUIO MOJTOTOBKH:
a) yausepcaibHble (YK):
0) obmenpodeccuonanpabie (OIIK):
B) npodeccronanbubie (I1K):
IIK-1.  Cnocoben ocyujecmenams npopeccUoHanbHyl0 0esimeIbHOCMb € YYemom 3HAHUL
meopemuyecKux u NPUKIAOHbIX OCHO8 MAMEPUATIOBE0eHUsl, MUKPOMEXAHUKU U CONpoOMama
3.2. IlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUs] MO AMCHUILUIMHE, COOTHECEHHBIX C
WHIUKATOPAMU JOCTHKeHUsI GopMHUPYeMBbIX KOMIeTeHIH i
B pesynbTare 0CBOCHUS IUCHUILTUHBI 00YYaIOUUICs JOIKEH:
e3HaTh: TEOPETUYECKHUE OCHOBBI, OCHOBHBIE IMOHATHS TOYEUHOW W MPOCTPAHCTBEHHOMN
CUMMETpPHH, TPYIIIBI CAMMETPUH, OCHOBHBIE TIOHSATHUS KPUCTAIDIOXUMHUH, TPHHIIUIIBI CAMMETPHH,
BUBI A€(PEKTOB CTPYKTYPHI PEATbHOTO KPHCTANIa, METO/IbI SKCIIEPUMEHTAIBHBIX HCCIIeI0OBaHUN
kpuctautousuku; ( [TK-1)
®TCOPETHUECKHUE OCHOBBI, OCHOBHBIC TOHATHS, 3aKOHBI M  MOAETH  (PU3UKH
KOHJ/ICHCUPOBAHHOTO COCTOSHUSI BEIIECTBA, METOJOB TEOPETUYECKUX U HKCHEPUMEHTATbHBIX
UCCIIeIOBaHMi B (U3MKe KOHICHCHPOBAHHOTO cocTostHus BerecTa (I[TK-1);
e YMeTh: TOHUMATh, HM3JIaTaTh W KPUTUYECCKH aHAJTH3UPOBATh 0a30BYI0 (PH3MUECKYIO
urdopmarmio (TIK-1);
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®I10JIb30BATHCSl TEOPETUYECKMMH OCHOBAMH, OCHOBHBIMHM TIOHSTHSMH, 3aKOHAMH U
NPUHIUIIAMA KPUCTAJUIOTpapuu U KPUCTAUIOU3UKU IS ONMUCAHUS CTPYKTYPBHl U CHMMETPUU
busnueckux cBoiicTB Kpucramnueckux tei (IMK-1);

®IPOTHO3UPOBATh HA OCHOBE 3HAHMSI CHUMMETPUU CTPYKTYpbl BEIIECTBA HaJIU4ue
omnpeneneHHbIx pusuueckux cpoiicts (ITK-1);

®JICTIOJIB30BATh IMOJYYCHHBIE TEOPETUYECKHE 3HAHHMs Ui aHajdu3a KOHKPETHBIX
kpucrautorpadpuyeckux 3amad(I1K-1);.

®TI0JIb30BAaThCSl TEOPETUYECKUMH OCHOBAMM, OCHOBHBIMU MOHSATHUSAMH, 3aKOHAMH U
MOJENSIMU (PU3UKU KOHICHCHPOBAHHOTO COCTOSHHS BELIECTBA JJISI OOBACHEHHS (DU3MYECKHUX
cBoiictB TBepabIx Tei; (TTK-1);

e Umerh mpakTuuyeckuii onbIT/MIMeTh HABBIKH: BJaJeHUS MeToAamMH OOpabOTKU H
aHaM3a JKCIEPUMEHTAIBHOM M TEOPETHYECKOH (u3mdeckoil mHbopManuu, rpadudaecKuMu
METOJJaMHU U300pakKeHUsI KPUCTAIIOB, paciyeTa U MOCTPOSHUSI KpUCTAIIOrpaduuecKux mpoeKuit
KPUCTAJUIOB PA3JIMYHOM CHMMETPHUHM, METOAUKOW OIPENECNICHUS IPU IOMOINMA IMPOEKIUMI
9JIEMEHTOB CUMMETPHUU U YTJIOB MEXAY TPaHSAMU KPUCTAJUIMUECKUX MHOTOTPAaHHUKOB, METOIaMU
IPOTHO3UPOBAHHUSA CBOMCTB KPHCTALIMYECKMX TeJI Ha OCHOBE aHalM3a CUMMETPHH WX
crpykrypsl. (ITK-1);

METO/aMH pacyera MapamMeTpoB, XapaKTePU3YyIOMUX (PU3NIECKHE CBOMCTBA KPUCTAIUTMYECKHUX Tell,

Ha 6a3e MozeneH GU3MKM KOHAEHCUPOBAHHOTO cocTosiHus Bemectsa (ITK-1).

4. O0beM U coiepKaHue TN CHUTITIHHBI

OO0BbeM AUCIMIUIMHBI COCTABIISICT 6 3aUeTHBIX eAMHUIL (216 akaeMUYecKuX 4acoB).

4.1. Conep:kanue NQUCHUILIMHBI 1O pa3genaM (TeMaM), COOTHECEHHOe C BHAAMH U
TPYA0EMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00YYaIOLIErocs Mo TUCIUILUINHE
yKa3aH B y4eOHOM IUTaHe 00pa30oBaTEILHON MPOTPaMMBI.

Ne Buner 3ansaTwii, ux DopMBI TEKYLIETO
n/ Paznen o0beM (B ak.yacax, 1o KOHTPOJISl YCIIEBa€MOCTH
" JUCITUATITUHBI O4YHOM/3a0uHOM dopme | (MO OYHOII/3a09HOM Popme
oOy4deHus) oOy4eHus)
o S aAHATHS S aAHATHS DopMBbI MPOMEKYTOUHOMN
5 JEKIMOH- | CEMUHAPC arrecrannm
3 HOT'O THIa KOTO,
© MpaKTHYe
CKOTO U
nabopato
pHOTO
TUTIA
1 | BBenenue: OCHOBHBIE 3aKOHBI | O 4 4 JloMammHss TpakTHYecKas
Kpuctaymorpaduu, NpakT.3aH. | pabora Nel C CETKOM
KpHUcTajuorpaduyeckue Bynbda
MIPOCKITHH
2 Cummerpus S 8 4 JlomamHss  KOHTPOJIbHAs
KPUCTAITNYECKUX NpaKT.3aH. | pabora Ne2 ¢ cerTkoi
MHOTOTPaHHUKOB Bynbda (mmockoctu u ocu
CUMMETPHUH)
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3 Cummerpust  CTPYKTYpbI 6 4 JlomMamHss  KOHTpOJIbHAS
KpHUCTAJIJIOB npakr.3ad. | pabora Ne3 (Pacwer wu
MOCTPOCHUE
4 | O6o0weHHass CUMMETPHSL. 2 rHOMOCTEpeorpaduIecKoi
5 | [IpenenpHbIC TPYIIIbI 4 2 [IpOCKIMHN Kpucrajuia
CUMMETPUHU. OcHOBHOM npakT.3aH. | T€KCaroHaJbHON
MPUHIINAT CUMMETPUU B CHHIOHHH)
Kpuctaiopusuke. TeH30pHOE
onucanue (QPU3NYECKUX CBOWCTB
B KpUCTaJlJIaxX.
6 | Kpucramnoxumus 4 2
XapaKTEPUCTHUKH, THUTIBI IPAKT.3aH.
XUMHYECKHX CBsI3ei B
KpUCTaJIJIax
7 Ctpoenue pearbHOrO 4
KpUCTaJla:
8 | Poct kpucramnos. 4
9 | KoHTponb mosyuyeHHBIX 3HAHWUN 3auer (6mankoBOE
Y YMEHUH TECTHUPOBAHUE)
HUTOI'O 3acemectp 36 16
72 yaca, U3 HUX
Beenenne: KonnmeHncupoBanHOE 2 2 Pemenue JTIOMAIITHUX
COCTOSAHHUE BEIIIECTBA, MpaKT.3aH 3aJlaHuN (3amaun 110
KJIacCU(PUKALMsI TBEPJIBIX TET PO ICHHBIM TeMaM
Kypca)
[TpuHIMIBI CTPOEHUS 2 4
KOHJICHCUPOBAHHBIX CUCTEM. IPAaKT.3aH
bivokHUN U [ambHUE TOPSIOK,
byHKIUA paguaIbHOTO
pacnpeneneHus YacTHIl,
TIPUHIIHAITHI TJIOTHOM u
BaJICHTHON yIaKOBOK.
Mertainmnsl: Teopus 6 6
MetamuioB  Jlpyne, cBOOOAHBIN MPaKT.3aH
JJIEKTPOHHBIN ra3z Pepmu
OcHOBBI TEOpHUH 2 2
OHEPreTUYECKUX 30H MPAKT.3aH

KpHUCTAJIJIOB.
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[TomynpoBOTHUKH 6 4 6
IPAKT.3aH
JIM3neKTpUKH, X CBOMCTBA 6 4 4 KonTpoabhnas padora Nel
MPAKT.3aH
CBepXIpoBOIUMOCTh 6 2 2 Pemienue JIOMAITHUX
MpaKT.3aH | 3aJaHUN (3amaun o
MPONJAEHHBIM TeMaM
Kypca)
KonTposbnast padora Ne2
MarHuTtHble CBOMCTBA TBEpAbIX | 6 4 2 Pemenune JIOMAIITHUX
Ten NpakT.3aH | 3aaHuii  (3a7auym 10
JuHamuka KpUCTaJUTMYECKOM 6 2 2 PONICHHBIM TeMaM
peleTKH IpaKkT.3aH | Kypca)
TemnnoBsie cBOMCTBA 6 4 2 KonTponbnas padorta No2
IudIeKTpukoB. Moaenu [lebas [paKT.3aH
1 DWHIITEHHA.
Mexannyeckue CBOMCTBA 6 2 4
TBEPABIX TeJ MPAKT.3aH
Hroro 3a cemectp 34 34 DKk3aMeH
HToro 3a UCHUIUIMHY 70 50

4.2. Pa3BepHyTOe ONIMCAHUE COAePKAHMA JUCHMILIMHBI 110 pa3jenaM (TeMam)
(Vrazvlearomest ochosHble cooepaicamelibhble JUHUL KAXCO020 pazoeid, membvl, MOOYIsL.)
1 cemecmp- Cmpyxkmypa kpucmannuyeckux men

1. BeeneHue: KpUCTAIUIMYECKOE COCTOSIHUE, aHU30TPONUS U CUMMETpHs KpuctamioB. CTpyKTypa
KpHUCTaljla ¥ HpPOCTpaHCTBEHHas pemeTka. OCHOBHBIE 3aKOHBI I'€OMETPHUYECKOM KpucTayiorpapuu:
3aKOHBI TIOCTOSIHCTBAa YIJIOB M pAallMOHAJIBHBIX MapameTpoB. Kpucramnorpadguueckue mnpoeKIuu:
cdepuyeckas, crepeorpaduueckasi, THoMocTepeorpaduyeckas, THOMOHHUYECKasi, COOTHOIIEHUS MEXIy
HUMH.

2. CuMMeTpusi KpUCTAJUIMYECKMX MHOTOIPAaHHHUKOB: OIpeJe/ieHNe CHMMETPUH, 3IIEMEHTHI
cummerpun. Ilpunuun Kropu. AnHamuTuueckas 3amuch IpeoOpa3oBaHUN cUMMeETpuUU. Teopemsl O
COYETaHUHM DdJEMEHTOB cumMMmeTpuu. Kpucramiorpadpudyeckue KaTeropuu, CHHIOHUM U CHUCTEMBI
koopauHat. Kmaccel cummeTpun: OOIIHE OMNMpEAeNeHuss U CUCTEMbl 00O3HaueHUW. MexayHapoHbIe
cuMBOJIBI ¥ cuMBoJIbl Llenduca. BoiBog u onucanue 32 K1accoB CHMMETPHH.

ToueuHble rpyNIbl CHMMETPHH.

Kpucrannuueckuii MHOrorpaHHuk: wupaeanbHas ¢opma. Ilpocteie ¢dopmbl. Pacmpenenenue
pocThIX GopM 1o kiaaccam. ['onosapus u remusapusa. KomObunanum npoctsix GopM. 3aKOH MOSCOB.

3.. Cummerpusi CTpyKTypsl KpuctajuioB Pemerku bBpaBs. DieMeHTBl  CHUMMETpUHU
KPUCTAIJIMYECKUX  CTPYKTyp. TeopeMbl O COYETAaHUH DIIEMEHTOB CHUMMETPUU  CTPYKTYP.
ITpocTpaHcTBEHHBIE IPyIIIBI CHMMETPUHU. [IpaBUIIbHBIE CHCTEMBI TOUEK.

Kpucrannuueckasi pemerka: npsiMple W IUIOCKOCTH pemieTkd. CBoiicTBa ruiockocteil. O6patHas
pemierka. OCHOBHBIE CBEIEHUS 00 SKCIIEPUMEHTAIHLHOM OIPEICIIEHUH CTPYKTYPhl KPUCTAIIIOB.

4. OOGoOuieHHast cUMMeETpHsi. PacimivpeHue MOHSATHS CUMMETpPUU.. aHTUCUMMETPHUS U I[BETHas
CUMMETpPHUS, CAMMETpPHUS 000U, YACTUYHAsE CUMMETpPHUS, CTATUCTUYECKAsi CHMMETPHSI.
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5. Ilpenenphble rpynnsl cuMMeTpud. OCHOBHOM NPHUHIUI CUMMETPUM B KPUCTAIO(U3UKE.
TenzopHoe ommcanue (HU3NYECKHX CBOMCTB B KpHCTAIaxX. BIusSHHE CUMMETPUM KPHCTAILTHYECKOU
peLeTKH Ha (U3NYECKHe CBOMCTBA KPUCTAIIIOB.

6. Kpucrammoxumus: ATOMHBIE ¥ HOHHBIE paguychl. KoopAMHAaMOHHOE YHCIO U
KOOpAMHALIMOHHBIM MHOTOrpaHHMK. Ywuciao atoMoB B sAuelike. OmnpeznesieHne CTEXMOMETPUYECKON
dopmynbl BemiecTBa. [LMOTHEWIME YNMAKOBKM YacTUIl. THIBI XUMHUYECKHX CBSI3€H B KpHUCTAILIAX..
Honnast cBa3p. dusnueckue OCHOBBI KOBAJIEHTHOW cBsA3u. KoBaleHTHas CBA3b B MOJIEKyJaX U
Kpuctaynax. Meramumueckas cBs3b. Ban-nep-BaanbcoBa cBsi3b. [IpoMexyTOUHbIE TUIIBI CBSI3U. DHEPrus
CBSI3M B KpPUCTaJUIaX C HOHHOM U BaH-I€P-BaalbCOBOM CBA3bI0. OCHOBHBIEC THUIIBI CTPYKTYp. [lonurumnus.
N3omopduzm

7.. Crpoenue peanbHOro kpucrtamia: MaeanbHblii u peanbHblil kpuctaul. Krnaccudukanus
neeKTOB B peabHBIX KpUCcTaiaX. ToyeuHbie qeeKThl aTOMHOW CTPYKTYpBI KpucTayuia. Jluciokanuu.
3aBUCUMOCTb (PU3UKO-XMMHUYECKHX CBOMCTB KPUCTAJUIOB OT PEAIbHOM CTPYKTYPBHI.

8. Poct xpucramnoB. OCHOBHBIE IPECTABICHUS O pOCTE KpUCTAJUIOB. PaBHOBecHas (hopma pocra
KpHucTaoB. PeanbHble popma pocTa KpucTauioB. Makpockonuieckue 1e@eKkTsl KpuctamioB. CpocTku
U IBOWHUKU. DnuTaKkcus. MeTobl BbIpaliiBaHUs KPUCTAJLIOB.

2 cemecmp —Teopuu @u3uku KOHOEHCUPOBAHHO20 COCMOAHUA 6euwjecmed, C60lCmea
KOHOEHCUPOGAHHbBIX mel
1. Bsenenue: KoneHCHpOBaHHOE COCTOSIHUE BELIECTBA, KIACCU(PUKALMS TBEPIBIX TEIl.

2.  IlpuHUIHMITEI CTPOCHUS KOHICHCUPOBAHHBIX CUCTEM, BIMKHUI U HanbHUNA TOPSIOK, PYHKITUSL
pazuaIbHOrO paclpeesIeHns YaCTULl, IPUHLUIBI IJIOTHOM U BaJICHTHOM YIIaKOBOK

3. Mertamnbl. Teopust metayuioB [pyne. Metamisl B NpUOIMKEHUN CBOOOIHBIX AJIEKTPOHOB (MOJENb
Mertauia. CBoOoaHblid AmekTpoHHBIH Taz depmu (COI'D) B mertaymiax. Pacuer XapakTepuCTHK
MeTaysioB ¢ yuetoM COI'®: sHeprus cBs3H, IEKTPOHHAS TEMJI0EMKOCTh, TEMJIONPOBOJHOCTB).

4. OCHOBBI TEOPUM IHEPreTUUECKUX 30H KpucTauioB. Mogaens. Teopema brnoxa. 3onsl bpuitosHa..
DHepreTuyeckue 30Hbl U MOBEPXHOCTh PepMU B MOJAENH MyCTON pemieTku. [lpunokeHue 30HHOM
TEOpHH. DIEKTPorpoBoAHOCTh Kiaccudukanus TBepIbIX Tel.

5.  IlomynpoBOJHUKM U AUBIEKTPUKH, UX cBoMcTBa. [TomynpoBoiHrKOBbBIE KpucTawibl. COOCTBEHHBIE
U HecOOCTBEHHbIE MMOIyNpoBoAHUKU. KoHlleHTparms HocuTenelt. P-n nepexof. JnanekTpuki.
Knaccudukanus qusnextpukoB. CBOMCTBA JUAIEKTPUKOB: TEOPUH JIOKAIBHOTO TOJIS U
NOJIIpU3yeMOCTH. [{uanekTpudeckas npoHunaeMocTs. [InpoanexkrtpuuectBo. CerHeTOIEKTPUUECTBO
(knaccuuKalys CETHETOAIEKTPUYECKUX KPUCTAIINYECKHX (a3, (pa30BbIe EPEXO/bI.)
AHTHCETHETO3JIEKTprUecTBO. [Ibe3021eKTpHYECTBO.

6. CaepxmpoBoanMocTs. CBepXmpoBojsie MaTepuanbl. Kputudeckas Temmeparypa. MarHuTHbIe
cBoiicTBa (KpuTHUecKkoe none). Mukpockonuyeckas teopus u 3¢pdexkt MelicHepa. DHepreTruueckas
menb. YpaBHenue JlonmonoB. Teopus cBepxmpoBogumocTu bapnuna - Kymepa-Ilpuddepa.
OpnouyacTuuHOE TyHHENUpoBaHue. CBEpXIIPOBOJHUKU BTOPOrO poJa.

7.  MarnutHsle cBOMCTBa TBepABIX Te. [{ua- mapa- eppomarneTnsm. J[namMmaruneTusm.
[Tapamarnetusm. ®opmyna Jlanxkesena u 3akoH Kropu. KBantoBas Teopust mapamarHeTusma.
ITapamarauTHass BOCHPUMMYHUBOCTB 3JIEKTPOHOB IPOBOAUMOCTH. PEppOMarHUTHBINA MOPSAOK.
MarnuTHas cTpykTypa heppumaraeTukoB. eppoMarHUTHEIE JOMEHBI.

8. JlmHamMuKa  KpPHUCTQUTMYECKOW  pemieTkd. AHamu3  ynpyrux  gedopmaruii.  DHeprus
ynpyrojedopMupoBaHHOro Tena. 3akoH ['yka. Ympyrue BONHBI B KpUCTaulaX. ['apMoHHUYecKoe
npubmnkenne. ®onon. mnynsc ponona. Heynpyroe paccesnue ¢GOoTOHOB, pEHTTEHOBCKUX JTy4eH,
HEeTpoHOB Ha ¢oHoHax. KonebaHus B perieTke U3 OJUHAKOBBIX aTOMOB, B peIIETKE, cojeprKalien
nedexT. AHrapMOHHU3M.

9. . TensoBble CBOWCTBA AMAIEKTPUKOB. TeMI0eMKOCTh KpUCTAJUINYECKOH pemieTkr. Monenu Jlebas u
OlHmTeHa. CpaBHEHUE PEIIETOYHON U AIEKTPOHHOM yIEIBHBIX TEIJIOEMKOCTEN.



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MUKPO- 1 HAHOCHCTEMHON TEXHHUKH

10. Mexanuueckue CBOMCTBA TBEPbIX Tel. YIPyrue xapakTepucTuku. CBs3pb nedpopmanuu u
HaIPsKCHUN.

5. O6pa3oBarejibHbIe TEXHOJIOTHHI

OCHOBHBIE TEXHOJOTHU: MOAYJIBHOTO OOydeHUs, MPOOIEMHOTO OOy4eHHUs, TEXHOJIOTUSI BBIOODA,
MH(POPMALMOHHO-KOMMYHUKAIUOHHBIE.

Bce conepykanue cocTOUT U3 AeBATHAAUATH MOAYJIel, KaKIbli U3 KOTOPHIX BKJIIOYAET B ceOs
JEeKIMM U IPAKTUYECKOE 3aHATHE, 3aJaHusl AJI CaMOCTOATENIbHOM paboThl, JOMAIIHUE KOHTPOJIbHbIE
paboThI, 3aJaHKE TIO BHINIOJIHEHHIO pedepara.

OCHOBOI CaMOCTOSITENIBHOM [JEATEIIBHOCTH SIBJISIETCSl BBIIIOJIHEHUE JIOMAIIHUX KOHTPOJIBHBIX
3aJaHuii ¥ HamucaHue pedepara Mo oAHON M3 BHIOpaHHBIX TeM. CTyAeHTaM INperIoCTaBisIeTCss BbIOOP
TEMaTUKU U XapaKTepa BHIIIOJHEHUS POCKTA.

N3yueHnne Kypca CTpOUTCS IO CIEAYIOIIEH CTPAaTErMM: CTYACHTBI IOCEIIAIOT BCE ayIUTOPHBIE
3aHATHS (JIEKIMH, MPAKTUYECKHE), BBIINOJHSIOT BCE TEKyIIHME JOMAlIHME 3aJaHus, paboTaioT Hax
pedeparom noJ pyKOBOJICTBOM IPENOJIaBaTENsl YePe3 OUYHbIE KOHCYJIbTAllUU

IIpy npoBeneHUM NPAKTUYECKUX 3aHATHM HUCHOJIB3YIOTCS CIEAYIOIIUE METOABI: METOMBI:
JUCKYyCCHsl, FpynoBasi paboTa, pelieHne CUTYallMOHHbIX 3a/1a4.

OCHOBHbBIE TEXHOJIOIMU: MOJYJIBHOIO 00y4YeHHUs1, TPOOIEMHOro 00yUueHHsI, TEXHOJIOTHsI BEIOODA,
MH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIE.

6. YueOHO-MeTOIHYECKOE 00ecTieyeHHe CAMOCTOSITeTIbHOI padoThl 00yyaromuxcst

CamocrosiTenbHas paboTa CTyI€HTa MPEIoJiaraeT:

1. BrIONHEHHE JOMAIIHUX KOHTPOJIBHBIX pa60T M0 M3YYCHHBIM Ha MPAKTHYCCKUX 3aHATHUAX
TeMaM  (y4eOHO-METOJUYECKHE pa3pabOTKU TMPAKTHUECKUX 3aHSATHH  BBIIAIOTCS B
AIIEKTPOHHOM BHUJIE KAXKIOMY CTYJIEHTY);

7.XapaKTepl/ICTI/IKa OLHCHOYHBIX CpPEIACTB MJIA TEKYHIECr0o KOHTPOJHA YCIIEBACMOCTH H
HpOMe)ICYTO‘IHOﬁ aTTeCTAallMH oﬁyqamumxca Mo JTMCHMIIJIMHE

JlomaiiHue KOHTpPOJIbHBIE PalOOThl, MPOBEPSIONIUE IOJYYEHHBbIE YMEHHS M HaBBIKM paboTHI C
cetkoil Bynbdpa npu mnoctpoeHuM crepeorpapuueckux U THOMOCTepeorpaduyeckux MNpPOeKIUM
KpPHUCTaJJIOB, YMEHUS pacueTa Kpucramiorpadpuyeckux npoekunit. Kaxkaas BbIMoJHEHHAss KOHTPOJIbHAS
pabora oreHuBaetcst ot 5 10 10 6ayoB (KOTOpPhIE YYUTHIBAIOTCS MPU BBHICTABJICHUU UTOTOBOW OIICHKHU
Ha 9K3aMeHe). THMoBble BapHaHThl KOHTPOJBHBIX paboT HaxonsaTcs B mpuiiokeHun k PIT B pasnene
«DoH/ OLIEHOYHBIX CPEICTBY).

3aueT npoBoauTCcA B hopMe Oi1aHKOBOro TecTUpoBaHus (TuUmoBble BapuaHThl KOHTPOJIbHBIX padboT
HaxonsTcs B npuioxkeHun K PI1 B paznene «PoH] OLIEHOYHBIX CPEACTBY»). TecT coaepKUT 25 BOMPOCOB,
KKl U3 KOTOPBIX OLIEHUBAETCs B 5 6ayIoB (TakuM 00pa3oM MakCHUMallbHbIN Oam 125).

OrneHka «3auTeHO» CTABUTCS MPU YCIIOBHM BBIIOJHEHMS IOMALIHMX paboT (oOmias cymma 15
6ayutoB) 1 60 O6aIOB BBINIE 3a OTBETHI HA BOTIPOCHI HTOTOBOTO TECTA.

OneHka «HE3auTeHO» CTABUTCSA TNPU YCIOBHUM HEBBINOJHEHHS Jake OJHOM M3 JIOMAalIHHX
KOHTPOJIbHBIX pa0OoT (o0miast cymma 15 GamioB) u Huke 60 0amioB 3a OTBETHI HA BOMPOCHI HTOIOBOTO
TecTa.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IO BTOPOMY CEMECTpy H3Y4YeHHsS Kypca (QHU3UKU
KOHJICHCHPOBAHHOTO COCTOSIHMS BEIIEeCTBa INPOBOAMUTCS JBa pa3a B cemecTp. CTyneHTaM JarOTCs
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KOHTPOJIbHbIE pabOThl, BKJIIOYAIOIIME OCHOBHBIE THUIBI 3a7ay MO NpoWaeHHBIM TeMmaMm. Kaxnas
BBINIOJIHEHHAs] KOHTPOJIbHAs padoTa OLIEHMBAETCA MO NATHOaIbHOW mikane. IlomydeHHble oneHKH
YYHTBIBAIOTCSL IIPH BBICTABJICHUU WTOTOBOM OLICHKM HA JK3aMEHE. THMIOBBIE BapHAaHTbl KOHTPOJBHBIX
paboT HaxonsaTcs B npuiiokeHuu K PII B pa3nene «@oH[ OLIEHOUHBIX CPEJICTBY).

Ok3aMeH mnpoBoauTCcs B (opme cobecemoBaHHs 10 TEOPETHUECKMM BOIPOCaM, a TaKkKe
HpeAronaraeT peteHue 3a1aum.

OueHka «y0061emeopumensHo» CTABUTCS MIPU YCIOBUU BBIIOIHEHHSI KOHTPOJIBHBIX paboT (oOmas
cyMMa 6 OaJJIOB M BBILIE)) U YACTHUUHBIX OTBETOB Ha IPEJUIOKEHHBIE BOIIPOCHI OMiIeTa U YacTUYHOE
pelLIeHHe 3a1a4u

OrneHka «xopouio» CTaBUTCS MPHU YCIOBUU BBIIOJHEHHsI KOHTPOJBbHBIX paboT (oOmas cymma 8
0aJUIOB U BBINIE)) M YaCTUYHBIX OTBETOB Ha MPEJIOKEHHBIE BOIPOCH OMJIETa U IPABUJILHOE pEIICHUE
3ajjauu, JM00 MOJIHOE PACKPBITUE OJHOM U3 TeM OMleTa M YaCTMYHOE PEeIICHUE 3a/1auH.

OueHka «omauuno» CTaBUTCS NPHU YCIOBUU BBIIIOJIHEHUS KOHTPOJBHBIX padboT (oOmias cymma 10
6aJu10B), IPaBUIIbHBIX OTBETOB Ha BOIIPOCH! OMJIETa M IPABUIIBHOE PELICHUE 3a/1a4u

8. YueOHo-MeTOoqUYecKOe U HH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIIHHBI
Ocnosnas yuebnas aumepamypa.:
1. 10. K. EropoB-Tucmenko. Kpucramiorpapus 1 KpUCTaJUIOXUMUS : YYEOHUK Uil CTYJCHTOB BY30B
|— 2-e w3pq .— M. : K1V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/

2. HosocenoB, K.JI. OcHoBbl reomerpuueckord kpucramiorpaduu : ydeOHoe mocobue /
K.JI. HoBocenoB ; MunuctepctBo oOpa3zoBanusi Poccuiickoit ®Depepauun, DenepaabHoe
rOCy1apCTBEHHOE  aBTOHOMHOE  00Opa3oBaTelbHOE  YUYPEXKICHHE  BBICIIETO  OOpa30BaHUS
«HanmonanbHblli HMcciie0oBaTENbCKU TOMCKHI TOCYJapCTBEHHBIM yHUBEpCUTET». - TOMCK
WznatenbctBo ToMCKOro monuTeXHHUECKOro yHuBepcutera, 2015. - 73 c. : wi., Tabm., cxem. -
bubnuorp. B KH. To xKe [DnexTpoHHBIN pecypcl]. -

URL: http://biblioclub.ru/index.php?page=book&id=442772

3. baraes, N.A. Kpucramtorpadusi: 0603HaueHHEe W BBIBOJ KJIACCOB CUMMETPHH : yuyeOHOe mocobue /

N.A. bataeB, A.A.bataeB ; MuHucrtepcrBo obOpa3oBaHus M Hayku Poccuiickoii denepanuu,

HoBocubupckuii rocyrapcTBeHHBIN TeXHUYEeCKHi yHHBEepcHuTeT. - HoBocubupcek : HI'TY, 2015. - 60

c. : wi. - bubmuorp. B kH. - ISBN 978-5-7782-2740-8 ; To xe [DneKTpoHHBII pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=438293

B.A.Maryxusn, B.JI. EpmakoB ®@u3uka tBepnoro tena. M. uzn-so Jlans. 2010

I''1.Enudanos ®usuka tBepaoro tena. M. U3a-o Jlans. 2010

6. Tompmane B. A., ®u3uka KOHIEHCUPOBAHHOTO COCTOSIHUS [ DIeKTpoHHBIN pecypc] / B. A. ['onpaane,
JL C. [MuHYyk. - MuHck: benopycckas HayKa, 2009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309

7. bacanaes, IO.M. Kpucramiopusuka u kpucramioxumus : yuyebHoe nocobue / FO.M. bacanaes ;
MunucrepcTBo 0o0pazoBaHus U Hayku Poccuiickoit ®@enepaunu, denepanbHoe TOCyIapCTBEHHOE
OromkeTHoe  00pa3oBaTeIbHOE  YUpEXKJEHHE BBICHIETO  MPO(ECCHOHAIBHOIO  00pa30BaHUS
«KemepoBckuii rocyaapcTBeHHbI yHUBepcuTeT». - KemepoBo : KemepoBckuil rocygapcTBEHHBIN
yauBepcutet, 2014. - 403 c. : wi. - bubmmorp. B kH. - ISBN 978-5-8353-1712-7 ; To xe
[OnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278304

Hononnumenvras yuebnas aumepamypa:

1. M.IL.IIackonbckas. Kpucramnorpagus : ydyeOHoe mocobue Juist CTyACHTOB BTy30B / .— M3n. 2-e,
nepepad. u gon .— M. : Beiciias mikona, 1984 .— 375 c.

2. Cospemennas kpuctamuiorpadus. T.1-4. [lox pen. b.K.Baitnmreitna. M.: Hayka. 1979

oA~
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3. M. II. lackonbsckas Kpucramiel /.— U3z, 2-e, ucnp .— M. : Hayka, ['maBnas pemakius pusuko-
MareMaTtuuyeckoi aureparypsl, 1985 .— 207 c.

4. DneMeHThl (pu3uku TBEpAOro Tena : yuyeOHoe mocodue / coct. B.S. Yeuyes, C.B. Bukynos, .M.
J310. - HoBocubupck : HoBocuOupckuii rocyiapcTBEHHBIN arpapHbiii yausepcuret, 2012. - 160 c. ;
To ke [Dnextponnsiii pecype]. - URL.: http://biblioclub.ru/index.php?page=book&id=230498

5. T'yproB, B.A. ®usuka TBepmoro Tena s WHXEHEpPoB : ydeOHoe mocobue / B.A. I'ypros,
P.H. Ocaynenko ; Hayu. pen. JI.A. Anemuna. - 2-e u3., ucnp. u gom. - Mocksa : Texnocdepa, 2012.
- 560 c. - (Mup ¢usuku u rexuukn). - ISBN 978-5-94836-327-1 ; To xe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233466

6. I'"A.MuponoBa KonaencupoBanHoe cocrosiHue BemiectBa. OT CTPYKTYPHBIX €IMHHUI[ /0 >KMBOH
matepuu. M., U3a-so MI'Y. T.1-2 2006

7. JlMdNeKTpUYecKrue KpHCTAUIBl : cumMMmeTpus u (usuyeckue cBoiictBa / B. A. Canmnep, H. B.
Cunopos, M. H. Ilanaruukos ; Poccuiickas Axagemus Hayk ; Konbckuil HaydHbIN LEHTP ; OJ pell.
B. T. KanmunnukoBa .— Amnarutsl : Konbckuii Hayunsiid nentp PAH, 2010 Y. 1 .— 2010 .— 201 ¢
— ISBN 978-5-91137-118-0.

Pecypchbl HHPpOPMALIMOHHO-TEJIeKOMMYHHMKALMOHHOI ceTH « UHTEepHET»:
Cucrema »5IEKTPOHHOM TOJAEPKKUH oOpa3oBarenbHOro rmpouecca «Moil  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccnonanbubie 0a3bl JaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcuterckas OnoimoTeka onaaia»y Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnekxrponHas oubarorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedyeHue: omnepanuoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office u(unm) LibreOffice, untepuer-6paysep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCUMMIMHbI

VY4eOHble ayAUTOPUH:

— JJI TIPOBENIEHUS 3aHATHI JIEKIIMOHHOTO THIA C KOMIUIEKTOM CIEIHaIN3UPOBAHHON yueOHOI
MeOen M TEXHHYECKUMH CpEACTBAMH OOYYEHHUs, CIyKallUMHU sl TNPEeNOCTaBICHUs y4eOHOM
uH(popMaluu O60JBILION ayAUTOPUH;

— s TPOBENCHMS 3aHATHH CEeMHMHApCKOTO THIIA, KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U
MPOMEXKYTOUHON  aTTeCTalluM, BBINOJHEHUS KypCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHeHaTU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHS.

[Tomemienue aJis CaMOCTOSITEILHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CIELHaTU3UPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHUsS K ceTu «MHTepHeT» u
obecrieuenuem noctymna B JUOC.

JleMoHCTpanoHHOE 000pYyJI0BaHHE W Yy4eOHO-HAIJIAJHBIE MOCOOUsS JUIsl 3aHATHHA JIEKIIMOHHOTO
THUIA, 00ECTIeYNBAIOIIUE TEMATUYECKUE WIUTIOCTPALMU: IEPCOHANBHBIN KOMITBIOTEP, IPOEKTOP, IKPAH.
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ABTOp(BI) padoueii mMporpamMMsl AUCHHUILIMHBI: IOIICHT, KaH[.(U3.-MaT. HayK, noleHT [lamkoBa
Tamapa BuktopoBHa

[TporpamMmma paccMOTpeHa W yTBEpKICHA Ha 3acemanuu Kadeapsl QyHIaMEHTAIbHOW (DU3UKH U
HaHoTexHoJoruii 28 aBrycra 2024 r., npotokoi Ne 1
Ipunoxkenne 1. MeTtoanueckue yKka3anus JJist 00y4alOMUXCs M0 OCBOCHHIO TUCHUILTHHBI

Ipuno:xkenne 2. @oH/ OLIEHOYHBIX CPEACTB JIJIs MPOBEIEHUsI MPOMEKYTOUHOMH aTTeCTAIMI
o0yyaromuxcs Mo JUCHHUIIHHE.



