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1. lleau ocBOeHUNA TUCHUILIUHBI
[{enpr0 OCBOCHHS TUCIMIUIMHBI SBJISIETCSI GOPMUPOBAHUE Y CTYACHTOB TPEOYEMBbIX KOMIETEHITUN
B 00yacTi PU3MKU KOHIACHCUPOBAHHOTO COCTOSIHUS BEIICCTBA.

2. Mecto qucuMiuinHel B cTpykrype OIl

JucuumiuHa sBiseTcss 00sf3aTeIbHOM Il U3y4deHUs, OTHOCUTCS K 4YacTh 00pazoBaTelbHOU
IIpOrpaMmsbl, OpMUPYEMON ydaCTHUKaMU 00pa30BaTebHbIX OTHOILIEHUH.

CryneHT, NpUCTyNaOUMi K U3yYEHUIO JUCUUIUIMHBI, TOJDKEH 00siaaTh 3HAHUSMH, YMEHUSMU,
HaBbIKaMU, MIOJyYEHHBIMU PaHEE B XOJI€ U3yYEHUS AUCHUIUINH: «Du3nka», « Xumus

JIy1st OCBOCHHMS TAHHOW JUCIUTUTMHBI 00YJarONTUNCs TOJDKEH:

3HaTh: OCHOBBI KypcOB 001el (pU3MKH, CTPOCHUE TBEPABIX U XKHUAKUX TN, OCHOBBI 00IIEH XUMUU
(cTpoeHue aToma, TUIIbI XUMUYECKUX CBsI3€EH)

YMeTh: 10JIb30BaThCid TEOPETUYECKUMHU OCHOBAMH, OCHOBHBIMH NOHSTHUAMM, 3aKOHAMH U
MPUHIHUIAMU (DU3HKH.

Wwmerp: npakTudeckuii onblT/MIMEeTh HaBBIKM: BIAJACHUS MaTEMaTHUYECKUM ammapaToM (QuU3uKu
(BBIUMCIIEHHE MTPOU3BOIHBIX U UHTETPAJIOB, PELIEHHE 0OBIKHOBEHHBIX JUHEUHBIX U TU(depeHIINaIbHBIX
YpaBHEHUH, OTIepalluyl C BEKTOPaMHU U MaTPULIAMH)

VYcmeniHoe 0OCBOEHWE aHHOW MUCHMIUIMHBI Oy/EeT CIOCOOCTBOBATH TOTOBHOCTH CTYIEHTOB K
OCBOEHHIO JUCLMIUINH: «MatepuasnoBeieHue HaHOCTPYKTYPHUPOBAaHHBIX MaTepUajIOBy,
«Hanomatepuansl B 3J€KTpOHUKE», «MeToAbl aHalu3a U KOHTPOJS HAHOCTPYKTYPUPOBAHHBIX
MaTepuanoBy, «PU3HKa )KUJIKUX KPUCTAIOBY», «DHU3uKa MOBEPXHOCTIY.

3. [Inanupyemble pe3yJibTATHI 00yUeHHSs 10 TUCHHIIIHHE
3.1. KomnereHunu, ¢(OPMHPOBAHUI0 KOTOPBIX CHOCOOCTBYeT [AUCUMILUIMHA (CO2NACHO
mampuye coomeemcemeusi kKomnemenyuii u cocmaeasirowux OIl)
[Tpu ocBoeHMM MUCIUIUTHHBI (POPMHUPYIOTCS CIIEAYIONINE KOMIETEHIINH B cooTBeTcTBHH ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKH:
a) yausepcaibHbie (YK):
VK-1. Cnocoben ocywecmensimb nOUCK, KpUMUYECKUll aHaiu3 u cunmes uH@opmayuu,
NPUMEHAMb CUCMEMHBLLI NOOX00 0I5 peuleHUs NOCMABIeHHbIX 3A0ay
0) oomenpodeccuonanpubie (OIIK):
B) npodeccuonanpusie (I1K):
IIK-1.  Cnocoben ocywecmenames npogheccuoOHanbHyI0 0esamenbHOCmb ¢ YYemom 3HAHUL
mMeopemuyecKux u NPUKIAOHbIX OCHO8 MAMEPUANOBEOeHUS, MUKPOMEXAHUKU U CONPOMAma
3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX ¢
UHIUKATOPAMH JTOCTH:KeHHs POPMHUPYeMBbIX KOMIETEHIU
B pe3ynbraTe ocBO€HUS AUCUUILTMHBI O0yJarOUIUICS JOIDKEH:
*3HATBh: TEOPETUUYECKHE OCHOBBI, OCHOBHBIC TOHSTHS TOUYEYHOW M IMPOCTPAHCTBEHHOM
CUMMETPHH, TPYIITBI CAMMETPHH, OCHOBHBIE MMOHSTHS KPUCTAUIOXHUMHHU, TIPUHIAITEI CHMMETPHH,
BUJIBI IE(PEKTOB CTPYKTYPHI PEATBHOTO KPHUCTAIa, METO/IbI KCIIEPUMEHTAILHBIX HCCIICIOBAHHUNA
kpuctammopuzuku; (YK-!), I[IK-1)
®TCOPETUYECKUE OCHOBBI, OCHOBHBIC TMOHSTHS, 3aKOHBl W  MOJENU  (U3HKA
KOH/ICHCUPOBAHHOTO COCTOSIHWSI BEUIECTBA, METOJOB TEOPETHUECKHX M HSKCIEPUMEHTAIHHBIX
UccleI0BaHuM B pU3MKe KOHJEHCUpOBaHHOIO cocTtosiHus Beniectna (I1K-1);
e YMeTh: MOHUMAaTh, M3JIaraTh W KPUTHYECKH aHAIM3UPOBATh 0a30BYI0 (HU3UIECKYIO
unpopmanuio (YK-1);
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®[10JIb30BaThC TEOPETUYECKUMU OCHOBAaMH, OCHOBHBIMHM MOHSTHSIMH, 3aKOHAaMU H
MPUHIMIAMHA KpUCTAJUIorpaduu U KPUCTAIUIO(DU3UKH Ui ONUCAHUS CTPYKTYPbl U CUMMETPUU
¢uznueckux cBoicTB kpuctamuueckux e (I11K-1);

®[IPOTHO3MPOBATh HA OCHOBE 3HAHUS CHUMMETPUM CTPYKTYphl BEILIECTBA HaJU4He
onpezneneHHbix ¢puznueckux csorcts (YK-1,ITK-1);

®1ICIIOJIb30BaTh ITIOJYYEHHbIE TEOPETHUUECKUE 3HAHMUA JUId aHaiu3a KOHKPETHBIX
kpuctammiorpapuyeckux 3anad( YK-1,I1K-1);.

®10JIb30BaThC TEOPETUYECKUMU OCHOBAaMH, OCHOBHBIMHM MOHSTHSIMM, 3aKOHAaMU H
MoOAENsAMU (PU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUSI BEIIECTBA JJIsi OOBSCHEHUS (PU3NYECKUX
cBoiictB TBepAbIX Tem; (YK-1,I1K-1);

e Umerh mpakTuuyeckuii onbIT/MAIMeTh HABBIKH: BIIAJICHUS METOAaMHU OOpaOOTKU H
aHaJln3a SKCIEPUMEHTAIbHOM U TeopeTudeckoi ¢usnueckoir wuHpopmauuu, rpaduyeckumMu
METO/IaMU U300paxKeHMsI KPUCTAJUIOB, pacyeTa U MOCTPOCHUS KpUCTAIUIOrpaduIecKUX MIPOEKIHMA
KPUCTAJUIOB PA3IU4YHOM CHUMMETPUH, METOAMKOM OIpEAENeHUs IMpPH TMOMOLIM IPOECKIHN
3JIEMEHTOB CUMMETPUU U YIJIOB MEXKIY I'PaHsIMU KPUCTAIUIMUECKUX MHOTOTPAHHUKOB, METOAAMHU
[IPOTHO3UPOBAHUSI CBOWCTB KPHUCTAJUIMYECKUX TEJI HA OCHOBE aHalM3a CUMMETPUHU UX
ctpykTypsl. (YK-1,IIK-1);

METO/IaMU pacueTa napaMeTpoB, XapaKTepU3yIOIUX PU3NUECKHE CBOMCTBA KPUCTAINIMYECKUX Tell,

Ha 6a3ze mojenelt (Gu3uKU KOHIeHCupoBaHHOTo cocTostuus BemecTna (YK-1,I1K-1).

4. O0beM M coepskaHMe U CHUTITHHBI

O6beMm qucuuminHel coctabisger 10 3aueTHbix equnul (360 akageMUYecKUX 4acoB).

4.1. Copepxanne AUCHMILVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIaAMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CEMHMHAPCKOI0 THIIA

OO6beM MHOW KOHTAKTHOM pabOThl U CaMOCTOSTENIbHOM pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunbl 3ansaTHl, MX @OpMBI TEKYILIETO
n/n Pasnen 00beM (B ak.Jacax, 1Mo KOHTPOJIS
JUCITUTUTUHBI OYHOM/3a04HOM (hopme ycneBaeMocTH (1o
§ 00ydeHHs) OYHOI1/3209HO
e § 3ansTus 3ansTus opme obyuenns)
8 8 JEKIMOH- | CEMHHApPC Dopmer 5
§ = | HOro THIa KOTO, HIPOMEKYTOTHOU
2! NpaKTHYE aTTecTaluu
T CKOTO U
nmabopato
pHOTO
THIIA
1 BBenenue: ocHoBHBIE 3akoHbl |3 | 1,2 |4 4 Jomarusis
Kpuctajorpaguu, NPAKT.3aH. | gpakTH4eckas paboTa
KpucTaJIorpapuieckue Nel c cerkoit Bynbda
MIPOEKIINU
2 CummMmerpus 3 137 |8 10 Jlomarnrssist
KPUCTAJNIMYECKUX NPaKT.3aH. | KOHTpOJbHAsE paboTa
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MHOTOTPaHHUKOB No2 ¢ cerkoii Bynbda
(lockocTH U OCH
CUMMETPHH)
3 Cummerpust  CcTpyktypsl |3 | 8- |6 8 JomMamusist
KpPHUCTAJJIOB 11 NPaKT.3aH. | KOHTpOJbHas paboTa
Ne3 (Pacuer u
4 O06001IeHHass CHMMETPHSL. 3112 |2 ITIOCTPOCHHE
5 [IpenenbHbIe rpynnsl | 3 | 13- | 4 6 THOMO crepeorpadue
CHMMETPHH. OCHOBHOI 14 npaxr.zan. | CKOH IIPOCEKINHU
TIPUHITATT CUMMETPUHN B Kpuctraiia .
kpuctauiopusuke. TeH3opHOE TeKcaroHalbHON
onucaHue (QpU3NYECKHX CBOWCTB CHHIOHIH)
B KpHUCTaJax.
6 Kpucrannoxumus 3 115-14 4
XapaKTEePUCTUKH, THIIBI 16 [PaKT.3aH.
XUMUYECKUX CBsI3Ei B
KpHUCTaJlIax
7 Crpoenue peansHoro |3 |17 |4
KpHUCTaJlja:
8 Poct kpucramios. 3 118 |4
9 KoHTponb Mmony4eHHBIX 3HAHUU 3aueT C  OLEHKOI
1 yMEHUM (6nankoBoe
TECTUPOBAHUE)
UTOI'O 3a CEMEeCTp 36 32
1 Beenenune: KonnmencupoBanuoe | 4 | 1 2 2 Pemenne momamrHmx
COCTOSIHUE BEIIECTBA, OpaKT.3aH | 3aaHuil  (3a7a49u  T10
KJ1accuUKalus TBEPAbIX Tel MPOHJCHHBIM  TEMam
Kypca)
2 [IpuHIHIBL cTpoenus | 4 | 2-4 |2 4
KOHJICHCUPOBAHHBIX CHUCTEM. [PaKT.3aH
bnvokHuii ¥ manbHUN TOPSIOK,
byHKIIHSA paguaIbHOTO
pacnpezeneHus YacTHlII,
010)20500020013§ IJIOTHOM u

BAJICHTHOM YITAKOBOK.

3 Mertamibr: Teopust |4 | 5-7 |6 6
MetaiioB Jlpyne, cBOOOAHBII HpaKT.3aH
AJIEKTPOHHBIN raz depmu
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4 OcHOBBI TEOpUH 4 18 2 2
SHEPTeTUYECKHUX 30H MPaKT.3aH
KPUCTAJIJIOB.

5 [TonynpoBoaHUKH 4 19- |4 6

10 MPaKT.3aH

6 JudnexTpuky, ux cBoiicrea |4 | 11- | 4 4

12 MPaKT.3aH
7 CBepxXmpoBOAUMOCTD 4 113 |2 2
MIPAaKT.3aH

8 MaruutHbie cBoiictBa |4 | 14 | 4 2
TBEPJIBIX TEJ MpPaKT.3aH

9 Jnnamuka 4 115 |2 2
KPUCTAJUIMYECKON PEIIETKH MPaKT.3aH

10 TemnoBsie cBoiictBa |4 | 16 |4 2
mudIiekTpukoB. Mogenu JleOas MPaKT.3aH
1 DUHIITEHHA.

12 MexaHnueckue  CBOMCTBA 16 |2 2
TBEPJIBIX TEJ MPaKT.3aH

11 PaBHOBecue dba3 ul|4 |17 |2
(ha3oBBIC MpEBpaIICHUS

12 KonTtpouss 4

NTOI'O 3a CEMeCTp 38 34

NTOI'O 3a JUCHUILIUHY 74 66

4.2. PazBepHyToO€ OnMcaHNe COAePKAHNS JMCHMILJIMHBI IO pa3aejaM (TeMaMm)
(Vkazviearomes ocnosHvie cooepacamenvbHvle TUHUU KA 020 pazoena, membl, MOOYisl.)
! cemecmp- Cmpykmypa Kpucmaniuueckux mein

1. BBeneHue: KpUCTAIIIMUECKOE COCTOSIHUE, aHU30TPONUS U CUMMETpUsl KpuctaiioB. CTpyKTypa
KpUCTaJlJla ¥ INpPOCTPaHCTBEHHas peuieTka. OCHOBHbBIE 3aKOHBI T'€OMETPUUYECKON KpHucTauiorpaduu:
3aKOHBI IIOCTOSIHCTBA YIJIOB M palMOHANbHbIX HapameTpoB. Kpucramiorpaduyeckue MPOEKIIUU:
cepuueckas, crepeorpadpuieckas, THoMocTepeorpapuieckas, THOMOHUYECKas,, COOTHOLLEHUSI MEXIY
HUMU.

2. CumMerpusi KpUCTANIMYECKUX MHOTOTPAHHUKOB: OIPEICIIEHHE CHUMMETPUH, JIIEMEHTHI
cumMmerpuu. [lpunmun Kropu. Anamutuueckas 3amuch NpeoOpa3oBaHUl CHUMMETpPUU. TeopeMbl O
COUETAaHUM DHJIEMEHTOB cuUMMeTpuu. Kpucramiorpapuyeckue KaTeropud, CHHIOHMM U CHCTEMBI
koopauHaT. Knaccel cummerpuu: oOnive ompeneneHuss U cucTeMbl 0003HaueHH. MexaTyHapoiHbie
cuMBoJIbI ¥ cuMBOJIbI Llenduca. BoiBoa 1 onucanue 32 Kj1accoB CUMMETPHUH.

ToueuHble IpyIIbl CAMMETPHH.

Kpucrannmaeckuit MHororpanuHuk: wunaeanbHas ¢opma. IIpocteie ¢opmel. Pacnpenenenue
pocThIX ¢popM 1o kinaccam. ['onospust u remudapust. KomOuHamu npocteix ¢opM. 3aKOH MOSICOB.

3.. CummMmerpusi CTPYKTyphl KkpucTtaiioB Pemerku bpaBs. DnemMeHTBI  CUMMETpUH
KPUCTALIMYECKUX  CTPYKTYyp. TeopeMbl O COYETaHHU DJJIEMEHTOB CHUMMETPUM  CTPYKTYD.
[IpoctpancTBeHHble rpynbl ciMMeTpun. [IpaBuibHbIE CHCTEMBI TOYEK.

Kpucrannuueckast pemierka: npsiMmple W IUIOCKOCTH perieTkd. CBoiicTBa 1iockocteil. O6parHas
peuierka. OCHOBHBIE CBEICHUS 00 3KCIIEPUMEHTAIBHOM OIPENEICHUN CTPYKTYPhl KPUCTAIIIOB.

4. OOoOueHHas cummeTpus. PacuimpeHue NOHSTHS CHUMMETPHM.: aHTUCUMMETPUS. U 1IBETHAs
CUMMETPUS, CAMMETPHUS N0100MsI, YaCTUYHAsI CUMMETPHS, CTATUCTUYECKAsi CUMMETPHUSI.
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5. Ilpenenbuble rpynnbsl cuMMeTpud. OCHOBHOW HPUHLHUII CUMMETPUU B KPHUCTAUIOPHU3UKE.
TenzopHoe omnucaHue (QU3NYECKUX CBOMCTB B KpUCTalaX. BiusHue CUMMETpUU KPHUCTAJUIMYECKOMN
pelieTk Ha pu3nyeckre CBONCTBA KPUCTAIIOB.

6. Kpucramioxumus: ATOMHbIE W HOHHBIE paauychl. KoopAMHAIIMOHHOE YHCIO H
KOOPJIMHAIMOHHBIM MHOTOTpaHHUK. Yucio aroMoB B sdeiike. OmnpeleneHue CTEXUOMETPUUYECKOU
dbopmynel BemecTBa. IlmoTHelne ymakoBKH YacTWIl. THIBI XMMHYECKHX CBSI3€d B KpHUCTaJIax..
NonHas cBsa3p. Du3nMyeckne OCHOBBI KOBAJEHTHOW CBsA3U. KoBajeHTHas CBI3b B MOJIEKYylax W
Kpuctayax. Meramunueckas cBsi3b. Ban-nep-BaanbcoBa cBs3b. [IpoMexyTouHble TUIIBI CBA3H. DHEPTUS
CBSI3M B KpUCTaJJIaX C MOHHON U BaH-JI€P-BaabCOBOM CBs3bt0. OCHOBHBIE TUIBI CTPYKTYp. [lomuTunus.
N3omopduszm

7.. CrpoeHue peanbHOro Kpucramia: MpeanbHbli u peanbHbl KpucTaul. Knaccudukanus
NeQeKTOB B peaJbHbIX KpucTayiax. ToueuHsle eeKThl aTOMHOM CTPYKTYphl KpucTailia. J(uciokanuu.
3aBUCUMOCTD (PU3HKO-XMMHUYECKHUX CBOMCTB KPUCTAJLJIOB OT PEAJIbHON CTPYKTYPHI.

8. Poct kpucrtamino. OCHOBHBIE TIPEICTABICHUS O POCTE KpuCTauioB. PaBHOBecHast ¢popma pocra
KpuctamuioB. Peanbubie popma pocTa kpuctamioB. Makpockonndeckue aeQexTsl KpuctamioB. CpocTku
U ABOMHMKH. DNUTaKCcHsI. MeTO bl BhIpAIlBAHUS KPUCTAIIIOB.

2 cemecmp —Teopuu usuku KOHOEHCUPOGAHHO20 COCMOAHUA 6euyecmeq, Ceolcmea
KOHOEHCUPOGAHHbIX mel
1. Beenenue: KoHneHCHPOBAaHHOE COCTOSTHUE BEIIECTBA, KIIACCU(PUKALIAS TBEPIBIX TEI.

2. IlpuHuunsl cTpoeHUs! KOHIEHCUPOBAHHBIX CUCTEM, BimkHUI U fanbHUN NOPAIOK, PYHKIUS
paauaIbHOTO pacHpeleIeHNs YaCTHIL, IPUHIIMIIBI INIOTHON M BAJIGHTHOM yIIaKOBOK

3. Meramnsl. Teopus meramioB [pyne. Meramisl B npuOIMKeHUH CBOOOJHBIX AJIEKTPOHOB (MOJEIb
Metamia. CBoOoaHbIN 3nekTpoHHBIH ra3 @epmu (COI'®D) B merammax. Pacder xapakTepucTuk
MeTauioB ¢ yaetoMm COI'®D: sHeprust CBs3U, IMEKTPOHHAS TETUNIOEMKOCTb, TETIJIONPOBOIHOCTS ).

4. OCHOBBI TEOpUU DHEPTreTUUYECKUX 30H KpucTamuioB. Monens. Teopema bnoxa. 3oubl bpuiitosHa..
DHepreTuyeckue 30Hbl U MOBEPXHOCTh PepMU B MOJENIU MycTOW pemeTku. [lpunoxeHue 30HHOM
TEOpUU. DIEKTPOIIpoBOAHOCTh Kiaccudukamus TBepabIX TeII.

5. TlonynpoBOAHMKH U JUAJIEKTPUKH, UX cBoiicTBa. [losynpoBoiHuKoBbIe KprucTamibl. COOCTBEHHbBIE
1 HecOoOCTBEHHBIE NOJyNpoBoHUKU. KoHnieHTpanus Hocurenei. P-n nepexon. AusnexkTpuxu.
Knaccudukanus qusnexktpukoB. CBONCTBA AUAIEKTPUKOB: TEOPUH JOKAIBHOTO MO U
noJisipuzyeMoctu. Jusnexrpuyeckas npoHunaeMocts. [TuposnekrpudyectBo. CerHeToneKTpu4ecTBO
(knaccudukanys CETHETOIIEKTPUUECKUX KpUCTaInYecKuX (a3, pa3oBble Mepexo/bl.)
AHTHCErHETONIEKTpUIeCcTBO. [Ib€30311€KTpUYECTBO.

6. CaepxmpoBogumocTtb. CpepxmnpoBojsuiue martepuanbl. Kputuueckas temmneparypa. MarHuTHbIE
CBOMCTBa (KpuTHueckoe noJie). Mukpockonuyeckas Teopus u 3¢pdexkr MeilicHepa. DHepreTudeckas
menb. YpaBHenue JlonmonoB. Teopusi cBepxmpoBoaumoctu bapmuna - Kymepa-Ilpuddepa.
OnHovacTuuHOE TyHHETUpoBaHue. CBEPXITPOBOIHUKH BTOPOTO POJIa.

7.  MarautHble cBOWCTBa TBepAbIX Teil. Jlua- mapa- ¢peppomMarHeTusM. JuamMmaraeTusm.
[Tapamarnerusm. @opmyna JlankeBeHa u 3akoH Kropu. KBanToBas Teopus nmapamarserusma.
[TapamarHuTHas BOCIPUUMYHMBOCTD JIEKTPOHOB IPOBOAUMOCTH. DeppoMarHUTHBIN MOPSJIOK.
MaruutHas cTpyKTypa ¢peppumMarieTukoB. @eppoMarHuTHbIE JOMEHBI.

8. Jlunamuka  KpucTasIMyeckoll  pewmeTkd.  AHanu3  ynpyrux  jaedopmauuil.  DHeprusg
yrnpyrogaegopmupoBaHHoro tena. 3akoH ['yka. Ympyrue BoJiHBI B KpucTayuiax. ['apMoHudeckoe
npubmokenue. ®onon. Umnynsc onona. Heynpyroe paccesinie (OTOHOB, pEeHTI€HOBCKHX JIyueH,
HEeHUTpoHOB Ha (poHOHax. KosebaHus B penieTke U3 OJMHAKOBBIX aTOMOB, B peIIETKe, cojAepKaleit
negexT. AHFapMOHHU3M.

9. . TemnnoBble cBOWCTBA TUAIEKTPUKOB. TEMI0EMKOCTh KpUCTAIIIMYECKON peteTku. Monenu Jlebas u
OliHmTeiiHa. CpaBHEHUE PEUIETOYHON U 3JIEKTPOHHOH Y/IE€IbHBIX TEIIOEMKOCTEH.
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10. MexaHuuyeckue CBOMCTBA TBEPABIX TeJl. YIPYyrue XapakrepucTuku. CBs3b JepopMaliui 1
HaIpsKECHUH.

11. PaBHOBecue ¢a3 u ¢azosie npeBpamieHus. O0mue ycnoBus paBHoBecus (a3. da3zoBbie Mepexoapl
1-ro u 2-ro ponoB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OCHOBHBIE TEXHOJIOTUU: MOJYJIBHOTO O0y4deHMsl, MpoOIeMHOro oOydeHusi, TEXHOJIOrus BbIOOpa,
MH(}OPMaLIMOHHO-KOMMYHUKAIIHOHHBIE.

Bce conepkanue cocTOUT U3 AeBATHAAUATH MOAYJIel, KaKIbli U3 KOTOPHIX BKJIIOYAeT B cels
JEKUMU U MPaKTUYECKOE 3aHATHE, 3aJaHMsl Ul CAMOCTOSITENIbHOM paldoThl, JOMAalIHHE KOHTPOJIbHbBIE
paloTBhl, 3a/1aHKE 10 BHIMIOJIHEHUIO pedepara.

OcCHOBOH CaMOCTOSITEJIbHOM JESATENIbHOCTH SBJISIETCS BBINOJIHEHHUE JIOMAIIHUX KOHTPOJBHBIX
3aJlaHuil W HamucaHue pedepara Mo oJHOM U3 BbIOpaHHBIX TeM. CTyAeHTaM IMpeaoCTaBiIseTCs] BHIOOP
TEMaTUKU U XapaKTepa BbIIIOJHEHUS MPOEKTa.

N3yuenune kypca CTpOMTCS IO CIEAYIOIIEH CTPATErMM: CTYIEHTHI IOCEHIAI0T BCE ayAUTOPHBIE
3aHATUS (JIEKIUH, MPAKTUYECKHUE), BBINOJHSIIOT BCE TEKYyLIUE JOMAIIHME 3aJaHus, pabdoTaloT Hal
pedepaToM 10 pyKOBOJICTBOM IIPENOIaBATENs Y€PE3 OUHbIE KOHCYJIbTAl[MH

[Ipy npoBeneHUM MPAKTUUYECKUX 3aHATHM HUCIHOJB3YIOTCS CJIEAYIOUIME METOJAbl: METOMbI:
TMCKYyCCHUs, TPYyNIOBasi paboTa, pelieHre CUTyallnOHHbIX 3a/1a4.

OCHOBHBIE TEXHOJIOTHU: MOAYJIBHOTO 00yueHus1, IpoOIeMHOro 00y4yeHHsl, TEXHOJIOTUS BbIOODAa,
HMH(}OPMaLIMOHHO-KOMMYHUKAIIHOHHBIE.

6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOI padoThl 00y4aroLuXcs

CamocrosTenbHas paboTa CTy/IeHTa MIPEANOJIaraeT:

1. BbIIIONIHEHUE AOMAIIHUX KOHTPOJIbHBIX pa60T II0 M3YYCHHBIM Ha IMPAKTHUYCCKUX 3aHATHUAX
TeMaM  (y4eOHO-METOJMYECKHE Pa3pabOTKU MPAKTUYCCKUX 3aHATHH  BBIJAIOTCA B
3JIEKTPOHHOM BHJIE KaXJAOMY CTYJIEHTY);

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JIA TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJIMHE

JloMaliHue KOHTPOJIbHBIE PalbOTHI, MPOBEPSIOMIME TOJTYYEHHBIE YMEHHUS M HaBBIKA DPAaOOTHI C
cetkoil Bynbda mnpu mnocrpoeHun crepeorpapuueckux M THOMOCTEpeorpauueckux mIpoeKUui
KPHUCTaJJIOB, YMEHHUS pacueTa KpucTautorpapuuecKkux mpoeknuid. Kaxkas BHIIOTHEHHAsT KOHTPOJIbHAS
pabora orenuBaetcs ot 5 10 10 GamioB (KOTOPHIE YIYUTHIBAIOTCS MPU BBHICTABIICHUH MUTOTOBOW OIEHKU
Ha 5K3aMeHe). THMoBBIE BapHaHTHl KOHTPOJIBHBIX paboT HaxoxaaTcs B mpwiokenuu K PII B pasgene
«DOoH/1 OLIECHOYHBIX CPEACTBY).

3aueT ¢ OIEHKOW NpoBoAUTCA B Qopme OiiaHKOBOro TtectupoBanus ( TumoBble BapuaHTHI
KOHTPOJIbHBIX paboT Haxoxaarcsa B npuiioxkeHuu K PII B paznene «PoHa OLEHOYHBIX cpeacTB»). Tect

COJIEPXKUT 25 BOMPOCOB, KAXKIBIA U3 KOTOPHIX OLIEHUBACTCS B 5 OAJIOB (TaKUM 00pa3oM MaKCHMaIbHBIN
6amn 125).
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OmneHKa «y0os1emeopumenbHo» CTABUTCS TPHU YCIOBHUU BBITIOIHEHUS JOMAIIHUX paboT (oOmas
cymma 15 6aimoB) u 60 6ayiyioB 32 OTBETHI HA BOMIPOCHI UTOTOBOTO TECTA.

OmneHka «xopouio» CTaBHTCS TIPH YCIOBHU BBITIONHEHUS JOMAIIHHX paboT (oOmas cymma 15
6anoB u BeIie)) u 80-100 6aI0B 32 OTBETHI HA BOPOCHI UTOTOBOTO TECTA.

OmneHKa «omauyHo» CTaBUTCSA TPU YCIIOBUHU BBITIOJHEHHUS JOMAIIHUX paboT (obmias cymma 30
6amioB) u 100-125 GanioB 3a OTBETHI Ha BOIIPOCHI UTOTOBOTO TECTA

Texymuid KOHTpOJIb YCHEBAEMOCTH IIO BTOPOMY CEMECTpY HU3Yy4YeHHs Kypca (u3MKu
KOHJICHCUPOBAHHOI'O COCTOSIHMS BEILECTBAa MPOBOAUTCA JBa pa3a B cemecTp. CTyneHTaMm Jarorcs
KOHTPOJIbHBIC pa60TI>I, BK/JIIOUAKOIIME OCHOBHBIC THIIBI 3aJa4 IIO HpOI\/'I)leHHIJM TEMaM. Kaxq[asl
BBINIOJIHEHHAs] KOHTpOJIbHAsE paboTa oleHMBaeTcss Mo MsATHOauibHON wikane. [loigydeHHblE OLIEHKH
YUUTBIBAIOTCA IIPHU BBICTAaBJICHUH UTOTOBOU OLOCHKMN Ha DK3aMCHC. Tumosbie BapHWaHTbl KOHTPOJBbHBIX
pabot HaxoasTcs B ipriioxkeHuu K PI1 B pazaene «DoH]T OIIEHOYHBIX CPEACTBY).

DK3aMeH TpoOBOIUTCA B QopMe cobecenoBaHUsI IO TEOPETUYECKUM BOMPOCaM, a TaKKe
MIPENIoIaraeT pelieHue 3aJaui.

OneHka «yodogremsopumenbHo» CTaBUTCS IPU YCIIOBUU BBIIIOJHEHUS! KOHTPOJIbHBIX paboT (00mas
cymma 6 OaJlJIOB W BBINIC)) M YACTUYHBIX OTBETOB HA MPEIOKEHHBIE BOMPOCHI OMJIETa M YACTUYHOE
pelIeHne 3a/1auu

OneHka «xopouio» CTaBUTCS MPU YCIOBHH BBIIOJHEHHUS KOHTPOJBHBIX padboT (oOmas cymma 8
0aJUIOB U BBIIIE)) U YACTUYHBIX OTBETOB Ha MPEUIOKEHHbIE BOMPOCH OMiIeTa U MPaBUILHOE pPEIICHHE
3aJ1auu, JM00 MOJHOE PACKPBITHE OJHON U3 TeM OUJIeTa W YaCTUYHOE PELIEHHE 3a/1auH.

OneHka «omauuHo» CTaBUTCS MPHU YCIOBUM BBINOJHEHHS KOHTPOJIbHBIX padboT (ob6mas cymma 10
0aJyuI0B), IPABUIILHBIX OTBETOB Ha BOIIPOCHI OMJIeTa U IPAaBUIILHOE PEIlIeHUE 3aaun

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00eceYeHUe TUCIHIIINHbI
OcHosHas yuebHas aumepamypa:

1. YO. K. Eropos-Tucmenko. Kpucramiorpadus u KpucTtasioXuMus : y4eOHUK JUIsl CTYAEHTOB BY30B
/—2-em3n.— M. : K11V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/

2. Hosoceno, K.I. OcHOBbI TeoMeTpuuecKkol KpucTauiorpaguu : yueOHOe mocobue /
K.JI. HoBocenoB ; MunuctepctBo oOpazoBanusi Poccuiickoit ®enepanuu, DenepanpHoe
rocy/lapCTBEHHOE€  aBTOHOMHOE  00pa3oBaTelbHOE  yUYpeXKIEHHEe  BhICIIEro  00pa3oBaHuUs
«HanuoHabHBIN HCCleNOBATENbCKUNA TOMCKHI TOCYJAapCTBEHHBIM YHUBEPCUTET». - TOMCK
N3narensctBo TOMCKOTO MOJUTEXHUYECKOTO yHuUBepcutera, 2015. - 73 c. : wi., T1abn., cxem. -
bubnuorp. B KH. To xKe [DnexTpoHHbIH pecypc]. -

URL: http://biblioclub.ru/index. php"pa,qe book&id=442772

3. baraes, U.A. Kpucramiorpadus: o603HaueHHEe U BBIBOJ KJIACCOB CUMMETPHUH : ydeOHOe mocobdue /
N.A. bataeB, A.A. baraeB ; MuHnucrepctBo oOpa3oBaHusi u Hayku Poccuiickoit ®enepanuu,
HoBocubupckuii rocyiapcTBeHHbIN TexHnyeckuil yauBepeuteT. - HoBocubupcek : HI'TVY, 2015. - 60
c. : wi - bubmmorp. B kH. - ISBN 978-5-7782-2740-8 ; To xe [DneKTpoHHBIH pecypc].
URL: http://biblioclub.ru/index.php?page=book&id=438293

4. B.A.Maryxun, B.JI. EpmakoB ®@u3uka TBepaoro tena. M. uza-so Jlans. 2010

I''1.Enudanos ®usuka tBeproro rena. M. U3n-so Jlans. 2010

6. T'ompmane B. A., ®u3uka KOHASHCUPOBAHHOTO COCTOSTHUS [ DnekTponnbid pecypc]| / B. A. lN'onbnaane,
JL C. [TuHuyk. - MuHck: Bbenopycckas HaykKa, 20009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309

7. bacanaeB, FO.M. Kpucramtodpusuka u kpuctamoxumus : yuedHoe mocoodme / HO.M. bacanaes ;
MunuctepctBo oOpa3zoBanusi U Hayku Poccuiickoit deneparuu, denepaibHOE TOCYIAPCTBEHHOE

9]
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Oro/pKeTHOe  00pa3oBaTENbHOE  YUPEXKJEHHE  BBICHIET0  MPOECCHOHATBHOIO  OOpa3oBaHMs
«KemepoBckuii rocynapcTBEeHHbIM yHHBepcuTeT». - KemepoBo : KeMepoBCkuii rocyaapCTBEHHBII
yauBepcurer, 2014. - 403 c. : un - bubGmuorp. B kH. - ISBN 978-5-8353-1712-7 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278304
Hononnumenvnas yuebnas iumepamypa.
1. M.IIL.IHackonbckas. Kpucrammorpadus : ydge6HOE mocodue yisi CTyIeHTOB BTy30B / .— W3m. 2-e,
nepepad. u gon .— M. : Beiciias mkouna, 1984 .— 375 c.
2. CospemenHnas kpucramwiorpagus. T.1-4. Ilog pea. b.K.Baitnmreitna. M.: Hayka. 1979
3. M. II. lackonbckast Kpucramnel /.— WU3a. 2-e, ucnp .— M. : Hayka, I'naBHas pegakuus ¢puzuxo-
MaTeMaTH4ecKo aurepatypsl, 1985 .— 207 c.
4. DnemeHThl QU3NKK TBEPHOTO Tena : yuyeOHoe mocobme / coct. B.S. Ueuyes, C.B. Buxynos, .M.
J3t0. - HoBocubupck : HoBocubupckuii rocyaapcTBeHHbIN arpapHbiii yausepeutet, 2012. - 160 c. ;
To xe [Dnexrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230498
5. T'yproB, B.A. ®usuka TBepAoro Tena Jyid HHXEHEpoB : ydeOHoe mnocobue / B.A.['ypros,
P.H. Ocaynenko ; Hayu. pen. JI.A. Anemuna. - 2-e u3f., ucup. u gon. - Mocksa : Texnocdepa, 2012.
- 560 c. - (Mup ¢usuku u texuukn). - ISBN 978-5-94836-327-1 ; To xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233466
6. T'.A.MuponoBa KonneHcupoBanHoe coctosHue BemniecTBa. OT CTPYKTYpHBIX €AMHHUII IO >KUBOM
matepuu. M., U3n-so MI'Y. T.1-2 2006
7. JmdnekTpuyueckue KpUCTauibl : cuMmmeTpus W (usnueckue coiictBa / B. A. Cammiep, H. B.
Cunopos, M. H. Ilanataukos ; Poccuiickas Axanemust Hayk ; Konbckuit HaydHbINA HEHTP ; TIOJ Pe.
B. T. KanunnukoBa .— Amnatutsl : Konbsckuit Hayunsiit nentp PAH, 2010 Y. 1 .— 2010 .— 201 c
— ISBN 978-5-91137-118-0.
Pecypchl nH(pOpMAIMOHHO-TEIIEKOMMYHHKAIIMOHHOW ceTh «HTepHeT»:
Cucrema »5IeKTPOHHOM TOJAEPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHUCTEMBI:

OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru

OnexrponHas 6ubmmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslil katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cucteMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUHN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu W TEXHUYECKUMHU CpEACTBAMU OOY4EHMs, CIyXKallUMH JJIs [PEeJIOCTaBJICHUS YyueOHOMU
uHpopmanuy O0JBIION ayUTOPHUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBINOJHEHHS KypPCOBBIX paboT  (IIPOGKTOB) C  KOMIUIEKTOM
CHelHaTM3UPOBAHHON yuyeOHON MeOenu U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUS.

JlaGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJICKTOM CHEIUaTU3UPOBAHHON
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CHEIHaIn3UpOBAaHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenuem noctymna B SUOC.
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JleMoHCTpalMOHHOE 00OpyIOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCreUYrBaIOIINE TEMATHUYECKUE NIUTIOCTPALIMU: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH

ABTOp(bI) padoueil NporpaMMbl IMCUMILIMHBI: 00YeHm, KAHOUOam Qu3.mam. HayK, OOYeHm
Ilawxkoea T.B

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoToxosa Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanucey)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moamnuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

IIpunoxenue 1. MeToguueckne yKazaHusi Ajsi 00y4ar0IUXCs 0 OCBOEHHIO U CUMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /sl MPOBEIEHUsSI IPOMEKYTOUHOM aTTecTAlNU
00y4aroIuXcs Mo JUCUMILIIHHE.



