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Choucox AOKYMEHTOB U MaT€pua’jioB

1. IlepeueHp TMIAHUPYEMBIX pE3YJIbTATOB OOY4EHHUS MO JUCIMIUIMHE, COOTHECCHHBIX

CIUTAHUPYEMBIMH PE3yabTaTaMH OCBOCHHS 00pa30BaTeIbHON POTPAMMBI

2. llens ¥ MECTO AUCIUILIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMbl

3. Conepxanue pabouedl mporpamMmbl (00BEM JUCHUIUIMHBI, THIBI W BHUABI Y4eOHBIX

3aHSATHHA, y4eOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON padOThI 00YJatOIUXCsl)

4, q)OHZ[ OLCHOYHBIX CPCACTB 110 JUCHUIIIIMHE

4.1. IlepeueHb KOMNIETEHLIMH C yKa3aHHEM OJTamoB HX (OPMHPOBAHHUS B IpoLECCE
OCBOEHHUSI 00pa3zoBarenbHOM mporpaMMbl. OmnucaHue TMoOKa3aTtenel U KpUTEpUEB
OIICHMBAHMSI KOMIETEHIIMM Ha pa3iMyYHBIX 3Tanax MX(QOpMUPOBaHHSA, ONMUCAHHE MIKa

OLICHMWBAaHUA

4.2. TumoBble KOHTPOJBHBIC 3aJaHUsI WU WHBIE MaTepUajIbl, HEOOXOIUMBIC JIJIsi OT[CHKU
3HAaHWUW, YMEHWW, HABBHIKOB U OMbBITA JIESITEIBHOCTH, XapaKTePU3YIOMIUX JTaIlbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMEL.
Meroandeckue mMaTepHalibl, OTPENSISIONIne MPOIEAyphl OIEHUBAHUS 3HAHUHN, YMEHHUMH,
HAaBBIKOB U  OIbITAa JEATENbHOCTH, XapaKTePU3YIOIIMX ATanbl  (HOPMHUPOBAHUS

KOMIIETEHIINH

4.3. Peiimune-nian oucyuniuHul (npu Heobxooumocmu)

5. YuebHO-MeTomYecKoe U HHGOPMAIIMOHHOE 00ecTIeYeHNE JUCITUTITNHBI

5.1. TlepeyeHb OCHOBHOUM M JOTIOJHHUTEIILHONW Y4EOHOW JUTEPATyphl, HEOOXOIUMOMN ISt

OCBOCHUMA AUCLHHITJINHBI

5.2. Ilepeyens pecypcoB HH(pOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn «MHTepHeT» u

IporpaMMHOI O o6ecnequI/I}1, H€06XOI[I/IMBIX JJIs1 OCBOCHUS JUCHUITIIMHBI

6. MaTepI/IaJILHO-TeXHI/I‘IeCKaH 6333, H606XOI[I/IM8.$I AJI1 OCYIICCTBJICHUS 06pa30BaTeJ'IBHOI‘O

nponecca 1o AMCuUIlInHe

7. Ilpunoxenwue 1

8. Ilpunoxenue 2




1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB 06y'1e}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C

[Ipn wusydenum auCHUIUIMHBI «DU3KMKA pPEATbHBIX KPHUCTALIOB» Yy 0O0Yy4aromerocs J0JDKHbBI

(hopMHPOBATHCS CIEAYIONINE KOMIICTCHIUU:

OIIK-3 - crmocoOHOCTh HCIOJIB30BaTh 0a30BBIE TEOPETHUECKUE 3HAHUS (YHJAaMEHTAJIBHBIX Pa3/iesioB

oOmieli 1 TeopeTHYeCcKOr (PU3UKH s perieHusI Mpo(EeCCUOHATBHBIX 3a1a4

IIK-1 - crmocoOHOCTh HCIIOJIB30BATh CIICIIHATM3UPOBAHHBIC 3HAHUS B 00JacTH (DU3WUKH I OCBOCHHUS

POQHILHBIX GU3NYSCKUX JUCIHILINH.

INIAHUPYEMBIMH pE3yJbTaTaMU OCBOCHUSA 06pa30BaTeJ’[LHOﬁ NnporpaMmmbl

B pesynbpTaTe ocBoeHUs1 00pa3oBaTENBbHON MIPOrpPaMMbl 00YJAIOIITUICS TOJKEH OBJIAJIETh
CIIETYIOIUMU pe3yJIbTaTaMu 00YYEeHHS TI0 TUCIUILIAHE!

Pe3synbrarsl 00yueHus

1

dopmupyemas
KOMIIETEHIIHS (C
yKa3aHUEeM KoJa)

IIpumeyanue

3HaHUs 3uartp Jledexts kpuctamioB | OIIK-3cnocoGHOCTBIO
1 ux Kinaccudukamnus. ToueuyHble | UCIOJIb30BaTh 0a30BbIE
NePEeKThI B KPUCTAIAX U UX TEOPETUUYECCKUE 3HAHMS
knaccugukanus. Jledexror (byH1aMeHTaJIbHbIX
KpuCTauioB o OpeHkerto. paznesnoB odmiel u
Hedexts! mo loTTky; TeopeTndyeckon pusmku
Huddy3us. Camonuddysus. JUTSL pETIeHUS
BaxkaHCHOHHBIN U MEXY3€IbHBIH | MPOECCHOHATBHBIX
MexaHu3Mbl Tuddy3un. JHeprust | 3amgau
akTuBauuu Jlucmoxamnus B
kpuctauiax. Kpaesas
nucinokamnys BuHTOBAS
nuciokamus Bekrop Broprepca
JBoiinukwu. JIBOMHUKOBaHHE.
MexaHu3Mbl JBOMHUKOBAHMSL.
3HaTh OCHOBHBIE [1K-1 cnocoGHOCThIO
MOJIO’KEHHUS B 00J1aCTH HCII0JIb30BATh
(bu3MKY 1715 OCBOCHUS CHelraln3upoBaHHbIC
npOQUIBHBIX IUCHUTUIHH 3HaHUA B 00JaCcTH
3HAaTh ClieUaTU3UPOBAHHbBIC (bu3MKH 151 OCBOCHUS
3HaHUS B 00JIaCTH pOPUITBHBIX
(bu3MKY 1715 OCBOCHUS bu3NYECKUX TUCIUILITAH
npOQUTBHBIX TUCIUILINH.

VYmenus YMeTh: MoOHUMATE, U3J1araTh U OIIK-3c¢crocoOHOCTEIO

KPUTHYECKH aHAIN3HPOBATh
rH(popMaruio 1o GU3NKe peaabHOro
KPHCTAaJIIa; MOJIb30BaThCS
TEOPETUYECKHMMHU OCHOBAMH,
OCHOBHBIMH TTOHSATHAMH, 3aKOHAMU U
MOJETISIMH; IPUMEHSITh TIOTy4EHHbIE
3HaHUS B HAYYHO-
HCCIIEIOBATEIbCKUX PadoTax U B
MIPUKJIAIHBIX 3a]la4ax

UCTIOJIb30BaTh 0a30BbIe
TEOPETHUYECKHE 3HAHUS
(byHIaMEeHTaIbHBIX
pa3zenoB ooIiei u
TEOpeTHUYECKON (PU3NKU
JUTSL peILICHHS
npodeccnoHambHBIX
3a71a4

1HOJ'I)KHI>I COOTBCTCTBOBATH KapTaM KOMIICT CHI.[PIﬁ.




npohecCOoHaTbHON ACATEIHOCTH;

YMeTh peuaTtb CTaHAapTHBIC
CIECLMANN3UPOBAHHBIC 33/1a4d B
¢busnke

[IK-1 cnocoOHOCThIO
UCI0JIb30BATh
CIELUATTU3UPOBAHHBIC
3HaHUsA B 00J1acTH
(bU3UKY UIs1 OCBOCHUS
pO(UITBHBIX
(U3HYECKUX TUCIUILIAH

Brnanenus (HaBbIkU
/ OmBIT
NEeSITEILHOCTH )

MerolaMu  00pa0OTKM W aHaiM3a

JKCIIEPUMEHTAIIbHOU 51
TEOPETUYECKON ¢buznveckoi
uH(popMaIu; COBpPEMEHHOM

TepMHHOJIOFHeﬁ n SHAaHUSIMH 0
CBOICTBaxX pCaIbHBIX KPHUCTAJLJIOB.

OIIK-3cnocobHOCTHIO
UCIIOJIh30BaTh 0a30BbIE
TEOPETUICCKUE 3HAHUS
dbyHIaMEHTAIBHBIX
paszenoB odiei u
TeopeTnyeckon pusmku
JUTSL PETICHHUS

poeCCUOHATBHBIX
3a7a4
Bnanets naBeikamu moctraHoBku | [IK-1 cocoOHOCTBIO
u pELIeHHs | UCTI0JIb30BaTh
CIICIMAIM3UPOBAHHBIX 3a/ad B | CIEIUATU3UPOBAHHBIE

¢busuke

3HaHHUA B 00J1aCTH
(bU3MKY TSI OCBOCHHS
poUITBHBIX
(U3HYECKUX TUCIUILIAH




2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOIl MporpaMMbl

Jucuuminza «@u3nKa peajJbHbIX KPHCTANIOB OTHOCUTCS K 8apUAMUEHOL YaCTH.
Jucuunnuna uzydaercs Ha 3 kypce(ax) B 6 cemectpe.
Lenn u3ydeHus: TUCIMILIMHBL: 03HAKOMIICHHE CTYJCHTOB C OCHOBAMHU TEOPUH Je(PEKTOB B KpUCTAIIAX C
MOCJICYIONUM WX MPUMEHCHHEM K HM3YYCHHIO (U3MUYECKUX XapaKTePUCTHK MaTtepuaioB. OCHOBHBIC
3amaun  y9eOHOW IUCHUIUIMHBI — JIaTh MPEJACTaBJICHHS CTPYKTYpPE pPEabHBIX KPHUCTAJLIOB, THUIAX
NePEKTOB KPUCTAIUITMYECKON PEIIeTKH MAaTephualioB, WX B3aUMOJICHCTBUU W BIUSHUU Ha CBOWCTBA
MaTepuasioB. JlehekThl pemeTky, Hen30e)KHO MPUCYTCTBYIOUINE B KPUCTAJIE, ONPEEIISIOT MPAKTHYECKU
Bce (PM3MYECKHE M TEXHOJOTHYECKHE CBOMCTBa MaTepualioB. be3 M0CTaTOYHO TITyOOKOTO MOHWMAaHHS
nedeKTOB CTPYKTYpPhl HEBO3MOXKHO TIOJTHOIIEHHO HCIIOJIB30BaTh CBOMCTBA MaTepuaioB. HW3yduenue
Ne(PEeKTOB KPUCTAININYECKON PEHIeTKH HE0OX0IMMO AJIsl TeX, KTO U3Yy4aeT, pa3pabaThIBaeT U UCHOJb3YET
Marepuaiabl B CaMbIX Pa3HOOOpPA3HBIX OTPACIAX TEXHUKU — B METAJUIOBEICHUM, (PU3UKE U TEXHHKE
MIOJIYIPOBO/IHUKOB, SIJIEPHOM TEXHUKE, KOCMUYECKOM MaTepUaIOBEACHUH U T.JI.
JUJis  OCBOCHHSI JUCIUIUIMHBI HEOOXOJUMBI KOMIICTCHIIMH, CHOPMHUPOBAHHBIE B paMKax H3yUeHUS
CIIEYIOIIMX JAUCLUUIUIMH: Kak MaremaTHueckuil aHanu3, AHaiuTuyeckas reomerpus, Boiciiast anrebpa,
TenszopHblii W BeKTOpHBIM aHanmu3, OOmas ¢usuka, Teopernueckas ¢usuka, Kpucrammorpadus.
KomnbrotepHoe MoaennpoBanue, OCHOBBI COBpEMEHHBIX TexHosioruit, CoBpemenHble npooiembl OKC.
3HaHWS ¥ YMCHHSI, TOJTYYCHHBIC PU U3YUECHUH JUCIUTUINHEI, OyIyT BOCTPEOOBAHBI U B TAJIBHEUIIIEM TTPU
M3YYCHUH TPOQUIBHBIX KYPCOB, TakWxX Kak DuU3KMKa KOHIACHCHPOBAHHOTO COCTOSHHS, DH3UKO-XUMUS
HAaHOCTPYKTYPHPOBAaHHBIX MaTepHajoB, BBeleHWe B MarHeTusM W MarHUTHBIE MaTePHAIbI,
CoBpemeHHble TPOOJIIEMBbl (QU3UKH KOHJEHCHUPOBAHHOTO COCTOsIHUS, DH3MKa MOJYNPOBOJHUKOB U
TURIIEKTPUKOB, Pusnka mpouyHocTH u miactuaHocTH. Komnereniuu OITK-3 (cmocoOHOCTh HCTIOB30BaTh
0a30BbIE TEOPETHYECKUE 3HAHUA (YHIAMEHTAIBHBIX Pa3/Ie]iOB OOIIEH W TEOPETHYCCKON (PU3MUKH ISt
pemenus npogeccuoHanbHbIX 3a1a49) U [1K-1 (crmocoOHOCTE MCIIOB30BaTh CHEIUATU3UPOBAHHBIC 3HAHUS
B oOmactu (u3uKkH 11 OCBOEHUSA TNPOGUIBHBIX (PU3WYECKUX JTUCIUIUIMH) OYyIyT MPOJ0SKaATh
dbopMupoBaHMEe TpU U3YYCHHM BBIIICTIEPEUUCIICHHBIX JUCHUIUIMH, a TaKke B  Ipolecce
MIPOM3BOJICTBEHHBIX MPAKTUK U 3aKPEIUIIThCS B MPEIUIIIOMHON mpakTuke. OKOHYaTeIbHas MpOBEpKa
ypOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIMM MPOUCXOIUT IMPH 3alIUTe BBIMYCKHON KBaIU(UKAIMOHHON
paboTHI.

3. Conep:xanue padoyeil mporpaMMbl (00beM TUCIHMIIMHBI, TUNIBI M BUbI Y4e€OHBIX 3aHATHIA,
yueOHO-MeToauYecKoe odecnevyeHrne caMoCTOSITeIbHOM PadoThI 00y4al0IIUXCs)

Copepxanue paboueil nporpaMmsl npezactasieHo B [Ipunoxennun Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 UM CHUIIJINHE

4, q)OHIl OLHCHOYHBIX CPEACTB M0 NUCIHUIIJIUHE

4.1. IlepeyeHb KOMIETEHLHMH C YKa3aHMeM 3TanoB uUX (opMupoBaHHs B mpouecce
OCBOCHUsSI OOpa3oBaTe/ibHON mnporpammMbl. Onucanue mnokasarejledl W KpUTEpHEB
OLICHUBAHMS KOMIIETEHIMH HAa Pa3jMYHBIX JdTanmax UX (OpMHUPOBaHUs, ONHCAHHE
LIKAaJI OLCHUBAHUSA

Komnereniuun
OIIK-3: cnocoOHOCTh WCIONB30BaTh 0a30BbIE TEOpPETHUECKHE 3HAHHWA (PyHIAMEHTAIBHBIX
pazziesoB oOIel U TEOpEeTUUYECKON (DM3UKHU I perieHus: Mpo(hecCHOHANBHBIX 3a/1a4

Oran [Tnanupyemble pe3yabTaThl Kpurepnu olieHHBaHUs pe3ynbTaToB 00y4YeHUsI
(ypoBeHb) 00yueHus 2 («He 3 4 5
OCBOCHHUS (TIoKa3aTenu TOCTHKEHUS ynoeietBopure | («Ynomnersopure | («Xopomoy») | («OTmuu
KOMIIETEHIIM | 3aJlaHHOTO YPOBHSI OCBOCHHS JILHOY) JILHOY) HO»)
U KOMITCTCHIIUH )
IlepBsiii 3uath: [ledexts kpucramioB u | [lokaseiBaer Nmeer 3HaeT moutH | 3Haer
Tan ux knaccudukaiys. TodeyHbie MOJIHOE 3HAYUTEIbLHBIC BCE, BCE
(ypoBeHb) JIe(eKThl B KPUCTAIIAX U UX HEe3HaHUe mpoOebl B JIOITyCKaeT
kinaccudukarms. Jledekrsr MaTrepualia Wik | 3HaHMSIX, HE3HAYNTEIb
KpHcTasuioB o dpeHkernto. uMeer JIOITyCKaeT HBIE OIINOKH
Hedextsr mo HloTTkw; (parMeHTapHbIC | CYIIECTBEHHBIC B OTBETax
Huddyzusa. Camonuddyzus. 3HAHUSA OLINOKH B
BaxaHCHOHHBIN U HEO OO OTBETax
MEKY3€JIbHBIN MEXaHU3MBbI 4acTH
muddy3un. DHeprus akTUBalMU | MaTepHana,
Jlucnokanust B KpucTasax. JIOITyCKaeT
Kpaesas nmucnokanust Bunrosast | rpyOblie ommoOku
nuciokauus Bekrop broprepca
JIBoitHUKH. JIBOMHUKOBaHUE.
MexaHU3MBbI TBOMHUKOBAHUS.
Bropoii aTan | YMeTh: noOHUMAaTh, U3/1araTh U He ymeer YwMmeer, HO Vmeer, YMmeeT B
(ypoBeHb) KPUTHUYECKH aHAJIU3UPOBATh JIOITyCKaeT JIOITyCKaeT COBEpII
nHpopManuio 1o ¢usuke 3Ha4YUTEIIbHbIE HE3HAUMUTEb | €HCTBE
peanbHOro KpUCTaa; OLINOKH HBIE OIIHOKU
TI0JTb30BATHCS] TEOPETHUECKUMHU
OCHOBaMH, OCHOBHBIMHU
MIOHATHAMH, 3aKOHAMH U
MOJETISIMU; TIPUMEHSTh
MIOTyYeHHBIC 3HAHUS B HAYYHO-
HCCIIEe0BATEIbCKUX paboTax u
B NPUKJIAIHBIX 337a9ax
podeCCHOHATBFHON
JeATENBHOCTH;
Tperuii sTann | Bnagers: meromamu obpaborku | He Bimameer Bnaneer cna6o, Bnaneer, Baaneer
(ypoBenb) ¥ aHaJIu3a SKCIIePUMEHTAIbHON JIOITyCKaeT JIOITyCKaeT B
1 TEOPETHYECKOH (PU3NIECKOI 3HAYNTEIbHBIE HE3HAYHUTENh | COBEPII
nHPOPMAIIIHN; COBPEMEHHOH ommoOKH HBIC OIMOKN | CHCTBE
TEPMHUHOJIOTHEH U 3HAHUSIMHU O
CBOICTBaxX peasbHBIX
KPHCTaJUIOB




IIK-1- crmocoOHOCTh WCMONB30BaTh CHEIUATM3HPOBAHHBIC 3HAHHS B 00NACTH (PU3UKH IS
OCBOCHUS MTPO(DUITBHBIX PU3NICCKUX JUCIIUATIIINH

Oran (ypoBens) | Ilmanupyemseie Kputepun onieHUBaHUS Pe3yIbTATOB 00yUCHHUS
OCBOCHUS pe3yabTaThl 00 yUCHHUS
KOMIIETEHINU (mokazarenu 2 («He | 3 5
JOCTIDKEHMS 3alaHHOTO | yaoBierBoputenb | («Ynoiersopuren | 4 («Xopomoy) | («Otiam
YPOBHS OCBOCHHUS | HO») BHOY) YHOY)
KOMTIICTCHITHIA)
ITepBsrit otan | 3HaTh: Meroabl aHanu3a | [lokasbiBaeT Nwmeer 3HaeT Moyt 3Haer
(ypoBeHb) CBOWCTB (U3NYECKUX | TONTHOE HE3HAHHE | 3HAYHMTEIILHBIC BCE, BCE
CHCTEM pAa3HOTO YPOBHS | MaTepuana  WIH | IPOOCIThI B JIOITyCKaeT
OpTraHU3aIi. OCHOBHBIC | MMECT 3HAHUSX, HE3HAYUTEIILH
IKCIICPUMCHTAJIBHBIC (hparmeHTapHBIC JIOIyCKaeT bI¢ OIIMOKH B
METOABI  WCCICAOBAHUS | 3HAHHS CYIIIECTBEHHBIC oTBeTax
JneGEeKTOB TBEPAbIX TeJ | HEOONBIIOW YaCcTH | OMIMOKU B OTBETAX
(dhyHIaMeHTaIbHBIC MaTepuaa,
TIOHATHS, TCPMUHOJIOTHUIO | JTOMYCKAET
TEOPHH; rpyObIe OMIMOKH
Bropoii aTan | YMeTh: npuMmeHats | He ymeer Ywmeer, HO | YMmeer, Ywmeer B
(ypoBeHB) 3HaHUS B o0jactu JIOITyCKaeT JIOITyCKaeT COBEpII
KJIACCUYECKOM U 3HAYUTEIIBHBIC HE3HAYUTEJIbH | €HCTBE
KBAaHTOBOM  MEXaHHMKH, OIIHOKHU b€ OIIMOKH
TEPMOTUHAMHKH,
3JIEKTPOMArHeTU3Ma,
ONTUKU JUId  aHaju3a
(bu3nueckux SIBICHUN U
MPOLIECCOB B CIIOXKHBIX
cucTeMax.
Tperunit stan | Biaagers: HaBblkamu | He Biageer Bnageer cnabo, | Buageer, Bianee
(ypoBenb) HCTIOJIb30BaHUSA JIOITyCKaeT JIOITyCKaeT T B
CTeMaTN3UPOBAHHBIX 3HAYUTEIbHBIC HE3HAYMTEJbH | COBEPII
METOJIOB pelIeHHs 3a1au OLINOKH bI€ OIIHOKU €HCTBE
¢buznku u
MEXIUCIUTUTMHAPHBIX
3a/1ad.
KpI/ITepI/ISIMI/I OLICHUBAaHUA OCBOCHUA KOMIIET CHI.[PIIZ SABJIAOTCA 6aJ'IJ'IBI, KOTOPBIC

BBICTABJIAIOTCA IIPEIogaBarcyieM 3a BHObI JACATCIBHOCTH (OI.[GHOLIHBIC CpCI[CTBa) 10 HTOI'aM
HU3YyUCHUA MOI[y.]'ICﬁ (pa3,I[CJ'IOB ,I[I/ICI_II/IHJ'II/IHLI), ICPCUUCIICHHBIC B peﬁTHHF -IIJIaHC




4.2. Tunosblie KOHTPOJIBHBIC 3aJJaHUsI HJIN HHBIC MaTepualbl, H606XOIII/IMLIC JJIA
OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBBIKOB H OIIbITa JCATCJIBHOCTH, XaPAKTCPHU3YIOIIUX
ITaIlbl (l)OpMI/IpOBaHI/lﬂ KOMHeTeHIIl/Iﬁ B Ipouecce O0CBOCHUA 06p330BaTeﬂbH0ﬁ
nmporpaMmmal. MeTO)II/l‘{eCKI/le MaTepuaJibl, onpeae/Jasaiomme npoucaypbl ONCHUBAHUA
3HaHHﬁ, yMeHHﬁ, HaBBIKOB H OIIbITA JC€ATECJIBHOCTH, XAPAKTCPUIYIHOIIUX ITallbl

¢popmupoBanus KoMneTeHUU

Oransl
OCBOCHUA

Pesynbratel 00ydeHus

Kommnerenuus

O1eHOYHBIE
CpencTBa

1-# »ran

SHauus

3HaTh  OCHOBHBIE  TIOHSITHS
peayIbHbIX KpPHUCTAJIJIOB: JedexTsl
KpUCTAJIOB W UX  KJIacCU(UKALHSL.
Toueunbie aedeKTHl B KpHUCTaUIax M HUX
kinaccupukanus. JledekTtbl KpucTamioB
no ®penkemo. Jedexkrsr mo IlorTku;
Huddy3us. Camoauddyzus.
BakaHcrnoHHBIN 51 MEXKY3EIbHBIN
MEXaHU3MBI uppy3un. OHeprus
akTuBauuu. Jlucrmokamus B KpUCTayllax.
Kpaesas UCIOKAIUS Bunrosasa
JUCTTOKAITUSA. Bexkrtop broprepca.
JBoliHHKH. JBoitHUKOBaHUE.
MexaHn3Mbl JBOMHUKOBAHUS.

¢buzuKu

OIIK-3, TIK-1

Tecr,
KOHTPOJIbHAsA
paborta

2-1 ran

VYMmenusa

1. MOHMMATh, U3JIATaTh U KPUTHYECKH
aHaJIM3UPOBaTh HH(pOpMaIHUIo 1Mo HU3NKe
peabHOTO KPHCTalIa; MOJIb30BaThCS
TEOPETHYECKIMH OCHOBaMH, OCHOBHBIMH
TOHSATHUSIMH, 3aKOHAMH U MOJICIISIMH;
IPUMEHSThH MOJyYCHHBIC 3HAHUS B HAYYHO-
UCCIIEIOBATEIILCKUX PadOTaxX U B
NPUKJIAIHBIX 3a/1a49ax MPo(ecCHOHaTBHOM
JeSITEeIbHOCTH,

OIIK-3, TIK-1

Tecr,
KOHTPOJIbHAS
paborta

3-i1 aran

Bnaners
HaBBIKAMH

Baagers meTonamu 0OpaOOTKH U aHAIM3a
9KCIEPUMEHTAJIbHONU U TEOPETHUECKOMN
(buznueckoit HHPpOpMAIIIH; COBPEMEHHOM
TEPMHUHOJIOTHEN U 3HAHUSAMHU O CBOHCTBAX
pealbHbIX KPUCTAIIIOB.

OIIK-3, TIK-1

Tecr,
KOHTPOJIbHAS
paborta




w

oo

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

4.3.  Peumunz-nnan oucyuniunbl
PeﬁTHHF—HHaH JOUCIHUITIINHBI HpeILCTaBJICH B HpI/IHO)KeHI/II/I 2

JK3aMeHANIMOHHbIE ONJIeThI

CtpykTypa 5K3aMEHallMOHHOTO OMIeTa:

bunem cocmoum uz 08yx meopemuueckux 6onpocos.

[IpuMepHbIe BOMPOCHI IS IK3aMeHa:
Beenenue. MneanvHbiec U peanbHble KpUCTALUIBL JeeKThl KPUCTAUIOB M MX KIIACCHU(UKAIHUS.
Toueunsie nedeKThl B KpUCTAIUIAX U UX Kiaccupukamms. JedexTsl kpuctamuioB no OpeHkenro.
Hedexrtsr mo HoTTKM.
Mexy3enbHble aToMbl. Paanannonnsle nedektbl. MckaxeHue KpUCTATUIMUECKON peIIeTKH
BOKPYT neexkToB TepmMoanHaMuka TOUeIHBIX AePeKToB. [10ABMKHOCTh TOUEUHBIX J1e(DEKTOB.
Kommiekcer Toueunsix nedexron. [loBeaeHne BakaHcHil mpu TepMUYECKOit 00paboTKe.
DKCNEPUMEHTAIBHBIE METOJbl WM3YYCHHUS TOUECUYHBIX JC(PEKTOB. ABTOMOHHAS MHUKPOCKOIIHSI.
Ckanupyromuil TyHHeJIbHbINH MuUKpockon. TyHHenbHbINH MUKpockor. KoHIleHTpanus BakaHCui
Y SHEPTHs KX 00pa3oBaHUA. DHEPTHs aKTUBAIIUY MHUTPAIIMHN BaKaHCHH.
Huddysus. Camonnddysus. BakaHCHOHHBIN U MeXY3€TbHBIM MeXaHU3MBbI AU dy3un. DHeprus
aKkTuBauuu camoauddysun.
3akonsl ®uka. YacTHbie cnydau pemenust ypapHenus nuddys3uun. Koaddunuentsr nuddysun.
Bocxopsimas nuddysus. Tepmoauddysus. DnekTpo-nepeHoc.
Teopernueckass MPOYHOCTh KpUCTALIOB. Jucrmokarus B kpuctamuiax. KpaeBas muciokarms.
CkonpxeHnue KkpaeBoi nuciiokanuu. CKOpOCTh ABUKEHUS JTUCTOKALIMH.
[Tepenosizanue kpaeBo aucIOKaMU. BUHTOBas IucIoKarus.
CMmelranHble JUCIOKAIMU U X ABWXKeHue. [Ipu3MaTnyeckrne TUCIOKalnH.
Bexrop broprepca. [110THOCTh AMCIOKALIMIA.
DHeprus auciaokauuil. Cuiibl, I€MCTBYIOIMINE HA JUCIOKALIUIO.
O6pazoBanue mucnokammid. [IpowcxoxkneHue aucmokanuii.PazsMHOXKEHUE IUCIOKAMN MpH
mactuueckoit aedopmanuu. Mcrounnk dpanka-Puma.
Hedexrpl ymakoBku. Yactuunbele nuciokanuu Dpanka. Terpasap Tommcona. BepmimHHbIe
aucinokanuu u auciokanuu Jlomepa-Korrpena.
Jucnokanuu B TBepabIX pactBopax. JucknuHammu. [(uckivHanuu B KOHTUHyyMe. CHCTEMBI
JUCKIMHAUMU. [[ucknuHanuu B penieTke. JIBuKeHue JUCKIMHAIUM.
JBoiitnuku. JIBoliHMKOBaHMEe. MexaHu3Mbl ABOMHHMKOBaHMUSA. CKONbXKECHHE W JBOWHHMKOBAHHE
KaK MEXaHU3MBbI TIACTUYECKON AeopMaIiii.
ManoyrioBsle rpaHullbl 3€peH. BbICOKOyrioBble TpaHulbl 3epeH. ChnenuanbHble U
MIPOU3BOJIbHBIE TPAaHULIbl. 3€PHOTPAHUYHBIE JUCIOKALIUH.
OcHoOBHbIE TapaMeTPbl CTPYKTYPBI MaTepuaia v UX BIMSIHUE Ha CBOMCTBA.
[Topsl B TBepabIx Tenax. [lopuctocts. BiusiHue nopucToCTH Ha CTPYKTYpPY M CBOMCTBA TBEPBIX
TeJ.
Mexanusmsl pazpymenusd. Hapymenus cromnoctu. Kputepun pocra U 3apokJI€HHs TPELIHH.
MexaHu3Mbl 3apOKACHUS TPEUIMH U TTop. MeXaHu3Mbl pOCTa TPEIIHH.
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dopma SK3aMEHAMOHHOTO OHMIIeTa

MHMUHOBPHAYKH POCCHUU

OEIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIBHOE YUYPEX/EHHME BBICIIEI'O OBPA3OBAHUA
«bAIIIKNPCKUHU I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

OU3UKO-TEXHUUECKUN UHCTUTYT
KA®EJIPA OBLLEN ®U3UKU

PK3AMEHAIIMOHHBIN BUJIET Ne 1
1o auciuIuinHe Ou3nka peaabHbIX KPUCTAJIIOB
Hanpagnenue 03.03.02du3uka
[Tpoduns Ousznka KOHASHCUPOBAHHOTO COCTOSIHHS BEIECTBA

1. Benenue. UneanbHbie U peanbHble KpUCTAIUIBL. Jle(peKThl KPUCTAIIIIOB M X
ki1accudukamys. TouedHsle AeQEeKThl B KpUCTAIIaX U UX KJIACCU(PUKAILUSL
2. MexanusMmsl pazpymenus. Hapymenus crutomsoct. Kputepuu pocra u
3apOXKJICHUS TPEIIVH.

YTBepkaeHo Ha 3aceanuu Kadenpsl odmen Guznku

3aBeyronuii kadeapoit Banananos M. X.
(moamuchk)

B pamkax UCIIOJb30BAHUS MOJYJIbHO-PSHTUHTOBOW CHUCTEMbl OOYYEHHS U  OICHKH
YCIIEBAEMOCTH CTYJCHTOB HUTOTOBAas OIEHKA 3HAHWH CTYACHTA IO JUCIUILUIMHE MPOHM3BOJUTCS IO
cymMMe 0alUIOB, MOJIyYECHHBIX B paMKax TEKYHIETO M PYOSKHOTO KOHTpOJIA 3HAHWW, YMEHUH H
HABBIKOB B TCUCHHE CEMECTPA, M 0AJIJIOB, MOJTYUYECHHBIX HA 3K3aMCHE.

3a paboTy B cemecTpe CTyIeHT moiydaeT A0 70 OaiioB 3a BHINOJHEHHE 3a/laHUN B paMKax
TEKYyIIEr0 U PYyOEKHOro KOHTPOJS W JONOJHHUTENbHO 10 10 OaysioB 3a pe3yinbTaThl y4acTHs B
OJIMMITUAJIE CTYACHTOB MO oO0mIei ¢usuke. [ gomycka K SK3aMeHY CTYIEHT JOJhKeH HaOpaTh B
cemecTpe He MeHee 35 OaioB.

MaxkcuManbHOE KOJIMYECTBO OalIOB, MOTy4aeMoe CTYACHTOM Ha dk3ameHe, cocTaBisieT 30
0amioB.

[TepeBon onenku u3 100-6a1bHOM B 4eTHIPEXOAIBHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- omiuHO — oT 80 10 110 G6anmos (Bkimtouast 10 MOOMPUTENBHBIX 0aIOB);
- xopo1o — ot 60 10 79 6annos;
- YAOBIIETBOPUTENHHO — OT 45 110 59 6annos;
- HEY/IOBIIETBOPUTEIILHO — MeHee 45 6aoB.

Kpurtepun oneHnBaHus 0TBETA HA JK3aMeHe:
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MakcumanbHas orieHka — 30 6ayuIoB CKIIQABIBACTCS U3 OLIEHKHU 32 OTBET HA TEOPETHUECKHUE
BOMPOCHI Omiiera (JBa BOIPOCa OLIEHUBAIOTCS MaKCUMalIbHO 10 10 0aisioB KaXablil), ¥ OLIEHOK 32
OTBETHI Ha JIOTIOJIHUTEIBHBIE BOIIPOCHI (JIBa BOIIPOCA, OLIEHUBAEMBIX KaX/Iblid B 5 Oasia
MAaKCUMAaJIbHO).

3a oTBeTHI HA BONPOCHI ONJ1eTa BHICTABJISIETCS

- 15-20 6an0B, eciy CTyIEHT Jajl MOJHBIC, Pa3BEPHYTHIE OTBETHI Ha BCE TEOPETUUYCCKUE
BOIIPOCHI OMiIeTa, MPOJeMOHCTPUPOBAI 3HaHHE (HOPMYJ, TEPMHUHOJIOTHH, MOHUMaHUe (PpU3ndecKon
CyTH SIBJIEHUN U SKCIICPUMCHTOB, YMCHHUC IIOCJICAOBATCIBHO W JIOTUYHO OTBCYATH Ha BOIIPOCHL
Ousera B 00beMe PEeKOMEHIOBAHHOW JIUTEPATYPHI.

Crynment 0e3 3aTpyAHEHH OTBETWJI HAa YTOYHSIOIIME BOMPOCH IPEMOAaBaTeNs IO
Martepuagam ousera.

- 10-14 6a/1710B BBICTABIISIETCS CTYJCHTY, €CITH CTYACHT PacKpbUT 0€3 Cephe3HBIX OMMO0K 002
TEOPETUYECKUX BOIPOCa, OAHAKO Mokazaji npobensl B 3HaHUAX 20-25 % oO6bema O6unera. He Ha Bce
YTOYHSIOLIME BOIPOCHI ObUIN JaHbI KOPPEKTHBIE OTBETHI.

- 5-9 GaymIoB BBICTABIIACTCS CTYJCHTY, €CIIM JIaHBI OTBETHI HAa 00a TEOPETUYECKHUX BOIIPOCA B
oobeme 35-50 % ot monHOro oTBeTa. CTYJACHTOM JIOMYIIEHO HECKOJIBKO CYIECTBEHHBIX OMMOOK B
TOJIKOBAHUH OCHOBHBIX HOHS[THI;'I, 3aKOHOB U (bOpMy.]'I, ONMMCAaHUH OCHOBHBIX OKCIICPUMCHTOB.
CTy,}IeHT HC JacT YAOBJIICTBOPUTCIIBHBIX OTBETOB HA YTOUHAIOIIKUE BOIIPOCEHI 11O 6I/IJ'IeTy.

- 1-4 6anna BeICTABISIETCS CTYNICHTY, €CJIA OTBET Ha TEOPETHUYECKHIE BOTIPOCHI
CBHUACTCIIBCTBYCT O HCIIOHMMAHNUU U KpaﬁHe HEITOJIHOM 3HAHUH OCHOBHBIX HOHS[TI/II>'I, 3aKOHOB 1
OKCIICPUMECHTOB, UJIHU IMOJJTHOCTBIO OTCYTCTBYET OTBCT HA OJJUH BOIIPOC U AOIMYIICHBI CCPbE3HBIC
OIMOKH W TIPOOEITHI IIPH OTBETE HAa BTOPOU Borpoc. Ha yrouHstomme BOpock! 1mo Ouiery He
MOJIy4€HBI OTBETHI UM OTBETHI HA HUX B KOPHE OIIMOOYHBI.
3a oTBeT HA JONOJHHUTEIbHBIH BONPOC HA IK3aMeHe BbICTABJISETC:

-5 Gayuta, eciu CTYACHT Jajl UCUCPITBIBAOIIE TIOJTHBIN M MPAaBUIILHBIN OTBET;

- 3 Gayuta, eciii OTBET BEPEH, HO JIaH HE B MMOJTHOM 00beMe YICOHOM MPOTPaMMBI, UM COJEPIKUT
HE3HAYUTENIbHbIE OIINOKH;

- 1 Gayu, ecnv OTBET HaA BOIIPOC JIaH, HO COJCPIKUT CEPHE3HBIC OMMUOKH HIIM OOJIBIITHE TTPOOEITHI B
U3JI0KEHUU;

- 0 6anioB, eciiy CTYJAEHT He OTBETHJI MJIM OTBETUJI B KOPHE HEBEPHO.

TecTbI(BOIIPOCHI)

TecTbl 0 pU3NKe peaIbHLIX KPUCTAJIIOB

1. JedexT KpUCTAIUIMUECKOW  pelIeTKH, NPEACTABISIOMMNA  cOO00HW  Kpaill  JUIIHEeH
MOJIYTNIOCKOCTH, HAa3bIBAETCH. ..

2. Bakancus sBisieTcs 1eeKTOM. . .

3. MaoyrioBbie rpaHHUIIbl 3ePEH SBISIOTCS IEPEKTOM. ..

4. MwuHMManbeHBIH 00BEM KpHUCTAIA, MPH TPAHCIAIUHU (MOCIEAOBATEIHLHOM TMEepEeMEIICHUN)
KOTOPOTO BIOJb KOOPAWHATHBIX OCEH MOXHO BOCIIPOU3BECTH BCIO PEIIETKY, Ha3bIBACTCHL. . .

5. edexrtsl no dpenkento

6. IlmoTHOCTH KpHUCTaIA

7. BBenenwue nedeKTOB B KPUCTAILIT

8. Artom BHEJIPEHUS 3TO:

ATOMBI TPUMECHOTO AJIEMEHTA, HAXOISAIIUECS B MEXKOY3IIUAX KPUCTATUIIMYECKOHN PeIIeTKH;
9. KpaeBble 1ucCIIOKaIMu:
10. K nmoBepXHOCTHBIM Jie(heKTaM OTHOCSTCS:
11. . K roueuyHsIM gedeKkraM OTHOCATCS:
12. . K nuneliHpIM fedeKkTaM OTHOCSATCS:
13. K 00BEeMHBIM nedexram OTHOCATCA:
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14..

15..

16.
17.

18.

19..

20.

21. ..

22
23
24
25
26
27
28
29

30..

31.
32.
33.
34.
35.
36.
37.
38.
39..
40.
41.
42.

43
44
45
46
47

48
49
50
51

KpaeBbl€ U BUHTOBBIE JUCIIOKALUY;

Ecnu artompl pacTBOpUMOro KOMIIOHEHTa B3amemiaroT B y31axX pemeTKH aTOMBbI

KOMIIOHEHTa-pacTBOpUTENS A, To oOpaszyercs:

Ecnu atomel pactBopeHHoro BemectBa C pacronarairorcs MEXIy aToMaMH B

KPUCTAJJIMYECKON pelieTke pacTBopurens A., To oOpa3yercs:

. HeorpanuuenHnsie TBepble pacTBOPHI 3aMELLIEHUS] 00pa3yloTCcs B Ciydae:

. CxonpXeHne B pealbHOM KpUCTAJUIE MPH IIACTUYECKOH aedopMaiiy OCYIIECTBIISICTCS B

pe3yinbTare;

. OTHOMIEHNE 00BEMA BCEX YACTHII, MPUXOAIIUXCA Ha | 2IeMEHTapHYIO SYEHKY, KO BCEMY

00BbeMy JIEMEHTApHOU STYCHKH ITO:

Yucno OmmkallIuX paBHOYAAJIEHHBIX YacTUll (aToMOB) OT Jro0oro aroma B

KPUCTAJTIMYECKON peuiemke 3mo:

. Kakyro rpynny nedekToB npeacTaBisioT co00id MCKaKeHUsI, OXBaThIBAIOIINE 00JacTH B

pamuyce 6 .. 7 mepwoJoB KpucTayuinueckod pemretku?21. Kak HazpiBaeTcsi AedexT,

MPEICTaBISIONINN co00i 00J1acTh MCKaXKEHUN KPUCTAJUIMYECKON peleTKH BAOIb Kpas

AKCTPAIIIOCKOCTH?

MPEACTABISIET CO0OM TepexoaHyr o0nacth B 3 ... 4 mepuoga OT KPUCTATUTMYECKOU
pEUIeTKH OJHOW OPHEHTAIMU K pemieTke Apyrod opueHtanmuu'. O Kakoil CTpyKType HIET
peun?

. IIpu noBeIIEHUH TeMIIepaTypbl KOHIIEHTpAIUs BaKaHCUI

.. KonngecTBo aTOMOB, MPUXOAAIIMXCSA HA OJHY JIEMEHTapHYHO sueliky B OLIK

.. JIBoiiHMKH, KaK 1e(EeKTHl KPHUCTALUTUIECKOTO CTPOSHHS OTHOCSTCS K BUIYZ26..

. ..Kakue u3 ykazaHHbIX Ae(EKTOB OTHOCSTCS K JIMHEHHBIM?

. .Pa3zmectuTe nedekThl B psii B MOpSAIKE BO3PACTAHUS UX pa3MepoB?

.. Kakoit Tunm nehexToB mpUBOAUT TOTBKO K 00pa30BaHUIO BaKAaHCUI B KpUcTasuie?

.. Kakoit Tumm nehexkToB mpUBOAUT K 0Opa30BaHUIO APkl BAKAHCHSI-MEXKI0Y3EIbHBIN aTOM?

.. Kakoit Tumm nepextoB TpeOyeT HATMYUS B KPUCTAIIIIE CTOKOB?

Kaxkoit dopmynoit ommceiBacTCs paBHOBECHas KOHIIEHTparus nedektoB DpeHkens B

kpuctamie (NO-Koau4ecTBO y3710B, Na — KOJIMYECTBO MEXKI0Y3IHil) ?

.Uto Takoe F-uienTp?

Uto Takoe V-uieHTp?

.Uto Ttakoe obmako Korpemna?

.Kak 3anuceiBaercs 1-p1it 3akoH Puka?

. Kak 3anuceiBaercs 2-oii 3akoH @uka?

. Uto Takoe KOH(pUTYpallMOHHAS SHTPOTIHS?

.Uto Ha3biBaeTcs neeKTOM YHaKOBKU?

.Kakue nBuxeHus copepiaeT KpaeBas JuciaoKanus?

.Kakue nBu>xeHus coBeplIaeT BUHTOBAsL JUCIOKAIUs?

Ilpu B3auMoelicTBUM KpPaeBbIX AUCIOKAIIMM Pa3HOTO 3HaKa MOTYT 00pa3oBaThCs:

.B3aumoneiicTBre KpaeBoii JUCIOKAIIMHU C IPUMECHBIMU aTOMaMU 00YCIOBJICHO:

Jucnokanuy B OCHOBHOM BO3HMKAIOT :

. . BCEMU TIepEUnCIEHHBIMU (PAKTOPAMHU

.. JlucnokanvoHHas CTEHKa SIBJISIETCS:

.. B xaxo#i u3 kpucrananueckux cTpykryp Bo3Huk Jedpekt ABABCACACA?

. ..JledexT ynmakoBku ObIBaeT :

.. OHeprus oOpa3oBaHHUs BaKaHCUU JJsl OOJBIIMHCTBA METAJIOB XOPOILIO COTJIacyercs C
TEMIIEpaTypOy UX IUIaBJICHUs TIUT:

.. B uMCTBIX MeTaIax B yCIOBUAX TEIJIOBOTO PABHOBECHUS

. .Bexrop broprepca

. .OHEeprus JUCIOKaluu:

.. Kax 3anmceiBaercs ¢opmyna Ui BBIUMCIEHUs PaBHOBECHOM KOHILIEHTpalMM Jedexra
®penkens?
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52.. . Kak 3amuceiBaeTcst Gopmyna Ajisi BBIYHCICHHS paBHOBECHOW KOHIIGHTpAaLUH AepeKTa
oTTkN?

53. .HaiinuTe npuMepHyI0 BEIMYMHY KPUTHUYECKOT'O CKAJIBIBAIOIIETO HAMPSHKEHUS KpUCTAIlIa

54. . TI10CKOCTh CKOJIBKEHUS JUCIOKAIMK orpenensercs BeipaxkenueM(b-sexrop broprepca; n-
HOpMaJIb K TUNIOCKOCTH; M-OPT HAIPABJICHUS IBWKCHUS JUCIOKALINH):

Onucanue MIKaJIbl OLEHUBAHUA:
B kaxxnom tecte 25 BonpocoB. HyxHO BbIOpaTh NpaBUIIbHBINA OTBET U3 4 OTBETOB
Kpurtepuu onenkn (B 6a/1ax): 1 6ami 3a 1 npaBuiIbHBINA OTBET
Tect cunTaercs npoiIeHHBIM Ha "OTIMYHO", €CJIM IPABWIBHO BBIIIOJIHEHO HE MeHee 75%
3amanuii (Bcero B 1 tecte 50 3amanmuii).
Tect cunTaercs npoiIeHHBIM Ha "XOpOLIO", ecIu MPaBUIILHO BHINIOJHEHO HE MeHee 65%
3alaHuM.
Tect cunTaercs npoiIeHHBIM Ha "yJOBJIETBOPUTEILHO", €CIIU MPABUIBHO BHIIIOJHEHO HE
MmeHee 50% 3agaHuil.
Tect cunTaercs He IPONUAECHHBIM (UM MPOUIEHHBIM Ha HEYAOBIETBOPUTEIBHYIO OTMETKY),
€CJIM TIPaBWIIBHBIX OTBETOB MeHee 50% 3amanuid.

KoHTpoJibHBIE BONIPOCHI VI MUCbMEHHOH padoThl

Onucanune KOHTPOJIBLHOU pabOThI:
3a1aaue cocTouT u3 10 BOIIPOCOB MO KaXA0My pa3aeiry

«Touyeunbie nedeKTbD
1. lenenue nedeKToB KPUCTAIUIMUECKOTO CTPOCHHUS [0 T€OMETPHUUECKUM MPU3HAKAM Ha TOUEUHBIE,
JIMHEWHbIE, TOBEPXHOCTHBIE.
2. OTnnune «peasbHOTO COBEPILIEHHOI0» KPUCTALIA OT «UACAIBHOTO»
3. Bugsl ToueuHbIX 1eeKTOB.
4. KosdduureHT KoMIaKTHOCTH YIAKOBKH, YKa3aTh YeMY OH PaBEH Ui TUITUYHBIX METaNTNYECKIX
pELIETOK.
5. Terpasnpuyeckue U OKTa3ApUUYECKUe MYCTOThI. X pacnonokeHne B peleTkax reKcaroHalbHON
mwiotHoynakoBanHou, 'K, OLIK.
6. OOBSICHUTD, YTO TaKOE «SIIPO AedeKTa» U KaK UCKa)KaeTCs pelIeTKa BOKPYT BAKaHCHH U BOKPYT
MEXKI0Y3€JIbHOTO aTOMA.
7. llosicHuTe, ¢ 4eM CBA3aHa OCHOBHAs JIOJISl JHEPTUU 00pa30BaHUs TOUSUHOTO edeKTa.
8. O0bsacHUTE, TOYeMY U3MEHEHUE CBOOOIHOM SHEPTUU MPU BBEICHUU N —BAKaHCUI B KPUCTAILT
onpenensercs hopmynoit:AF = AU — TAS.
9.00bscHuTE 00pazoBaHue BakaHCUl 10 MexaHu3My LIoTTku, no mexanuzmy OpeHkens.
10. YkaxxuTe, 4TO MOKET SIBUTHCS CTOKAMH TOUYEYHBIX J1e(hEKTOB.
«OCcHOBHBIE BU/IbI TUCTOKALIMNA H UX ABHKECHHE)
1. Yto Takoe skcTpamiockocTsh? Kak oOpasyercs TuHEeNHHbINH AedekT, Ha3pIBaeMblil IMHUEH
IUCIIOKAIUH?
2. Pacckaxkute 0 pacrosoKeHUU aTOMOB B sJIp€ KPaeBOU AUCIOKALIMH.
3. JlaiiTe NOHATHE KPUTUUYECKOTO CKAJIBIBAIOIIETO HAMPSIKEHHUSL.
4. OueHnTe BENMUMHY KPUTHUECKOTO CKaJIBbIBAIOILErO HAIPSDKEHUS 10 10 IUCIOKAIIMOHHONW TEOpUHU
CKOJIb)KEHUS.
5. PaccMoTpuTe MeXaHM3M KOHCEPBATUBHOTO JBIKEHHS (CKOJIBKEHUS )KPAeBOU TUCIOKAIUH.
6. YKaxxuTe pacnoJioKEHUE JIMHUU KPaeBOW JUCIOKAIMK 110 OTHOILIEHHUIO K BEKTOPY KacaTelbHO
HaIpsKEHUS.
7. Ilokaxute Ha PUCYHKE, [10 KAKO! INIOCKOCTH ITPOXOJUT CKOJIBKEHUE KPAeBOU AUCIOKALMH.
8. JlaiiTe onpeaeneHne MeEXaHU3Ma MEPETION3aHNsI KpaeBON JUCIOKAIUH.
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9. O0BsicHUTE BapUAHTHI MOJIOKUTEIBHOTO U OTPULIATEIBHOTO TEPETION3aHNs KpaeBoi
JUCIOKALUY.

10. O0BscHUTE, TOYEMY MEPENOJI3aHIE OTHOCAT K MU y3noHHOMY TIpOIIecCy.

«Ynpyrue cBOiMcCTBa JMCI0OKANMM

U MOBEPXHOCTHBIE ie)eKThD)

1. O0bsicHuTE BeMUUMHbI, BXosume B Gopmyny B 2 E b ds(10) [J [J ,u 3anummre, Kakoil oHa
MPUMET BHJI, €CIIH IIPH MAJIBIX CIBUTOBBIX JIe(hopMaIMiX CIIpaBeUIuB 3aKoH [ 'yka.

2. OOBSICHUTE, KaK BBIYMCIUTD SJHEPTHIO KPAEBON AUCIOKAIMHN, CMELIIAaHHON AUCIOKAIHH.

3. YKkaxuTe, OT Y€ro 3aBUCUT SHEPTHUsI TUCIOKALIUH.

4. OOBsICHUTE, YTO TAKOE JIMHEHHOE HATSLKEHUE AUCIOKAINY, [0 Kakoil popmyIie ero
PaccUuTHIBAIOT.

5. O0bsacHUTE, KaK pacCUUTATh SHEPTUIO JIBUXKYIIEHCS BAUHTOBOM TMCIOKAILINY.

6. O0bsicHUTE, TOYEMY AUCIOKALUU SBJISIIOTCS TEPMOIMHAMUYECKH HEPAaBHOBECHBIMU J€(EKTaMU.
7. BoiBenuTe, yeMy paBHa cuila, JeHCTBYIOIIAs HA €IMHUIY JUIMHBI AUCIOKAlMK (A7 KpaeBou
JTUCIIOKAITUN ).

8. Onpenenure HanpspKEHUE, HEOOXOAMMOE JUIsl U3TUOaHUS JIMHUU IUCIOKAIMU B YTy € PaIuycoM
r.

9. PaccMoTpuTe B3auMoieliCTBHE ABYX KPaeBbIX JUCIOKALUNA OJTHOTO 3HAKA, PA3HBIX 3HAKOB,
PacMoJIOKEHHBIX B MapaIeIbHBIX MIIOCKOCTAX CKOJIbKEHHUSI.

10. O6bscHUTE NPUYMHY YCTOMUNBOCTH KOHPUTypaIi, KOTOPYIO Ha3bIBAIOT AMCIOKAIIMOHHOM
CTEHKOM.

«/lucjokanuu B TANMYHBIX METAVINYECKHX CTPYKTYpax.

YacTu4HbIC U PACTAHYTBIE JUCTOKALMI»

1. JlaitTe onpenesieHre BEKTOpa TOKAECTBEHHOW TpaHcisiiuu. [IpuBeauTe npuMepbl BEKTOPOB
TOXXIECTBEHHOU TPAHCIISAIMU B IPOCTON KYOMUECKOH peIeTKe.

2. Onpenenure OTAMYUE EAUHUYHON JTUCITOKAIMU, OJHOW N — KPAaTHOM MOIIHOCTH ¥ YaCTUYHOM.
3. Kak onpeaenuTs NpaBWJIbHOCTh 3aMUCU JUCIOKAIIMOHHBIX PEAKIUi?
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4. Kpurepuiit @panka, €ro npuMeHEHHUE U1l JOKA3aTeIbCTBA HEYCTOMUYUBOCTH MOJTHOM AUCIOKAIIUN
N — KpaTHOM MOLIHOCTH, paciaja ee Ha N —€AMHUYHBIX TUCIOKANUN

5. Ionnbie qucnokanuu B I'IIK-pemeTke. PaccMoTpuTe BEKTOPHI TOXKAECTBEHHON TPAHCIISIIIMY B
anemenTapHoi suerike ['IIK-pemerku. OOBbscHUTE TeOMETPHUIO 00pPa30BaHUs KPACBOUW €TMHUYHOM
JUCIIOKAlMM MUHUMAJIbHOM MOIIHOCTH U €AMHUYHOW BUHTOBOW JUCIIOKALIMH, [IOKAXKUTE PA3HUILY
MEXAY HUMH U JOKQKUTE, YTO B 000UX CIydasiX 3TO JTUHEHHbIE Ae(EKTHI.

6. Ilonubie nucnokanuu B OLIK-pemerke. YkaxuTe, ¢ KAKUMH BEKTOpamMu broprepca BO3MOKHBI
nucnokanuu B OLIK-penierke, M0 KaKUM IJIOCKOCTAM UAET CKOJIbKEHUE U B KAKUX HAIPABIICHUSIX.
Onpenenure eAMHUYHYIO BUHTOBYIO IUCIOKALIHIO.

7. Yactnunble qucnokanuu Hlokmu B OLIK-pemerke. [lokaxkute Ha pUCyHKe pacuienieHue
€AMHUYHON BUHTOBOW JUCJIOKAIIMU Ha JBE YaCTHYHBIE.

[IposepbTe no kpuTeputo OpaHka BO3IMOKHOCTh X 00pa30BaHUS.

8. [lokakuTe CBSA3H MIUPUHBI PACTIHYTHIX AUCIOKAIUI C SHEpruel nedekra ymakoBKH, a TAKKe
BIIMSIHUE JIETUPYIOLIMX 3JIEMEHTOB HAa IMPUHY PACTAHYTBIX AUCIOKAIIUI.

9. INokaxwute, yto Auciokaius OpaHka He UIMEET BOZMOKHOCTH CKONB3UTh. OOBICHUTE
BO3MOXHOCTh 0Opa3oBaHus newin OpaHka 3a CUeT 3aXJIONbIBAHUS BAKAHCHOHHBIX JIUCKOB MPH
3aKalike, a TaKXkKe MpH SASPHOM O0Ty4eHUH METAJUIOB.

«B3aumoaeiicTBre AUCIOKAIUI MeKTY cO00i

U C TOYeYHBbIMHU JedeKTaMm»

1. OObsicHHUTE, TOUEMY 3aTPYIHEHO MOTIEPEYHOE CKOJIBKEHUE PACTSHYTHIX AUCIOKAIUHN TIO
CPaBHEHHIO CO CKOJIbKEHHEM €IMHUYHBIX JUCIOKAIIUN U 9TO HY>KHO, YTOOBI IPOHU30IILIO0
MOINEPEYHOE CKOJIBKEHUE PACTSIHYTHIX TUCIOKAIUH.
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2. Pacckaxkute 0 cTaAusX MOMEPEYHOTO CKOJIBKEHUS PACTSHYTHIX AUCIOKALUH.

3. Jlokakute, 4TO MONEPEYHOE CKOJIBKEHUE 00JIErYaeTcsi C pOCTOM TEMIIEPATYPBHI.

4. TlokaxxuTe, KOI1a CTAaHOBUTCS BO3MOKHBIM I1EPENIOJI3aHUE PACTAHYTHIX

JUCIIOKAIIUN.

5. OOBsICHUTE TIEPECTPOUKY KPUCTATUIMUECKOU PEIICTKU MPU IBOMHUKOBAHUE.

6. [laiite nousTHe NBOMHMKYIOUIEH nuciokanuu. [lokaxuTe, Kak nepeMeraeTcs CKOJIbKEHUEM
JBOVMHUKYIOIIAS AUCIOKALIMS.

7. PacckaxuTe o mpolecce pocta JBOMHUKOBOM 00IaCTH.

8. Ilepeceuenne kpaeBbIX AUcIOKaluil. PaccMoTpuTe nepecedeHne KpaeBbIX TUCIOKALUMT, Y
KOTOPBIX BEKTOPHI broprepca B3auMHO NEpPHEHANKYJIIPHBI U MapaienbHbl. [lokaxuTe pasHuLy u
HaluTe 00IIHe 3aKOHOMEPHOCTH.

9. [lepeceuenue kpaeBoi U BUHTOBOH nuciokanuid. O6paTuTe BHUMAaHUE Ha OPUEHTAINIO
00pa3yIoUXCsl TOPOTOB Ha TUCIOKAIHSIX.

10. Ilepeceyenre BUHTOBBIX AUCIOKAIIMMA

Auddy3us

1. Tuddyzus.
2. Camomuddy3us.

3. BakaHCHOHHBIN ¥ MEXKY3eJIbHBIH MeXaHU3MbI T y3un.
4 DHeprus akTUBAIMKU caMoAu(pPy3uu.

5. 3akonbl Ouka.

6. YacTHbIE ciTydau pelieHus: ypaBHeHUs 1 dy3um.

7. Koappurmentsr quddy3un.

8. Bocxomsimmas muddyzusi.

9. Tepmoauddy3usi.

10. DnexTpomnepeHoc.

Kpurtepuu oneHkH nMucbMeHHOi#T padoThl (B 0aJL1ax):
Jaetcs 1 6amn 3a 1 mpaBUIILHBIN OTBET
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5.Y4eOHO-MeTOAUYECKOE U YUeOHO-MeTOAMYeCKoe U HH(POPMALMOHHOE
odecneyeHune AUCHUILINHBI

5.1. IlepeyeHb OCHOBHOM M JONOJTHUTEILHON Y4eOHOM JIMTepPaTypbl, HEOOXOAUMOM IS
OCBOCHUS IMCUHUIIHHBI

OcHoBHas JuTEpaTYypAa:
1. ITaBnos I1.B., XoxnoB A.®. ®uszuka tBepaoro tena. M.: Beicur. mik.; 2000. —494 ¢. — 2 3k3.;
[TaBnos, I1. B. ®u3uka TBepaoro Tena : y4. mocodue st By30B 1o crelt."duzuka" / I1. B. I1aBios,
A. @©. Xoxa0B .— M. : Bricmas mkoia, 1985 .— 384c. -8 k3.
2. Emudanos I'.11. ®usuka tBepmoro tena : yued. mocodbue / I'. . Enudanos .— 3-e, ncnp. —CII6.
: Jlanb, 2010 .— 288 ¢. — 60 3Kk3.
3. Maryxun B.JI.. ®usuka tBepaoro tena : yued. mocobue / B. JI. Maryxun, B. JI. EpmakoB .—
CIIb. ; M. ; Kpacnonap : Jlans, 2010 .— 224 c.

JonosiHuTEIbHAS TUTEpPATYpA:
4. Amkpodt H., Mepmun H. / H. Amixpodt, H. Mepmun; nep. A.C. Muxaiinosa; nox pen. M.U.
Karanosa. ®u3uka tBepaoro tena.(t.2) M: Mup, 1979, 422 c. — 4 sk3.
5. 3amaum mo ¢usuke TBepaoro tena / mox pea.l’. k. lommemura; mep. ¢ anri. mox pea. A. A.
I'yceBa, M. I1. [Ilackonbckoit .— M. : Hayka, 1976 .— 431 c.
6. Ilerpor O.B.. OcHOBBI GHU3WMKK KOHJCHCHPOBAHHOTO COCTOsSHUS : ydeb. mocobume / 1O. B.
[TerpoB .— Hosronpynusiii : Matennekr, 2013 .— 213 c.
7. Mepep, Xenemyt. Iuddy3us B TBepAbIX Tenax : mep. ¢ anrid. / X. Mepep .— JloaronpyaHelii :
Wnarennekr, 2011 .— 536 c. -4 5k3
8. Xnanos, I'epman CrenanoBud. Jleknuu mo (u3uKe TBEPIOTO Tela : MPUHIMIBI CTPOCHUS,
peanbHas CTpyKTypa, ¢azoBbie npeBpamieHus / I'. C. Xnanos, A. I'. Xyamkya .— M. : MI'Y, 1988
—229c. : - 4 3K3.
9. Anukuna B. U. OcnoBbl kpucramiorpadud u Ae(PeKTbl KpPUCTALIUYECKOIO CTPOEHUs
[DnexTponHbIii pecypc] : yueb. mocodue / B. M. Anukuna, A. C. Camaposa ; Cubupckuii denep.
yH-T .— KpacHosapck : Cubupckwit ¢emep. yn-t, 2011 — 146 c. — JlocTtynm K TEKCTY
AJIEKTPOHHOTO M3/IaHUsI BOBMOXKEH Yepe3 DNEeKTPOHHO-OMOIUOTEUHYIO CUCTEMY «Y HUBEPCUTETCKAs
oubmmoreka online» .— <URL:http://biblioclub.ru/index.php?page=book&id=229366&sr=1>.

5.2. Ilepeuenbp  pecypcoB  HHGPOPMAIHOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«/lHTepHeT» M MNPOrpaMMHOr0 o0ecrmeYeHUsi, He00XOAUMBIX Uil OCBOCHHS
AUCHMILIAHBI

A). Pecypcsl UHTEpHET.

Cornacao ®I'OC7.3.4. OGyuaromumcst 10JKeH ObITh oOecreueH A0CTyN (yIaJeHHBIH JOCTyN), B
TOM 4YHCIIE B Cllydyae NMPUMEHEHUS 3JIEKTPOHHOro OOYy4eHHUs, AMCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH, K COBPEMEHHBIM MpOo(ecCHOHANbHBIM 0a3aM JaHHBIX M HH(POPMALUOHHBIM
CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpeAessiercs B pabdo4yux MporpaMMmax AWCHUILUINH
(MomyIeit) U MOJUIeKHUT €XKEeroJHOMY 0OHOBIICHHUIO

1. DnextponHas 6ubnuoreyHas cuctema. b bamlV. — CoOcTBeHHas 3JIeKTpoHHas OMOIHOTEKa
y4eOHBIX M HayYHBIX OJIEKTPOHHBIX M3JaHUH, KOTOpas BKIIOYAEeT H3JaHUS IperojaBaTeseit
bamlV. ABTopH30BaHHBIN JOCTYN HO Mapojiro U3 000 Touku cetn MHTepHer. Perucrpauus B
bubmuoreke baml'V, npanpHedmmii poctynm U3 Jm000H  Touku ceth  MHTepHeT. —
https://elib.bashedu.ru/
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2. DnekTpoHHast OMOIMOTeYHAs cucTeMa . Y HUBEPCUTETCKasi OMOIMOTEKa OHJIAIH.

— [onHoTtekcToBas b/l yueOHBIX U HAYYHBIX AIEKTPOHHBIX U3/1aHUH. ABTOPHU30BAHHBINA JOCTYII MO
napoio u3 0ol Touku cetu MutepHer. Permcrpamus B bubmmortexe baml'V, manpHeimunii
noctyn u3 ioboi Touku cetr MuTtepuer. —https://biblioclub.ru/

3. DnekTponHas OubiMoTeuHas cucreMa m3narenbcra Jlanb. — IlomHoTekcToBast B/l yaeOHBIX U
Hay4YHBIX AJIEKTPOHHBIX W3JaHUN. ABTOPU30BAaHHBIM JOCTYH IO Mapoi0 U3 JII0OOM TOUYKU CETH
Wnurepner. Peructpauus B bubnuorexke baml'V, nanphedmmuii noctyn u3 000 TOUKHM ceTH
Wnrepuer. — https://e.lanbook.com/

4. DOnextpoHHbli Katanor bubnnoreku bamlV — CrnpaBoyHO-IOMCKOBBIN annapar OMOJIUOTEKH.
Bxiogaer B ce0si cuCTeMy KarajoroB W KapTOTEK, CIPaBOYHO-OMOmmorpaduyeckwii GoHI. —
http://www.bashlib.ru/catalogi/

B)

DJIEKTPOHHbIE pecypchl (IONO0JHEHHEe CIMCKA JINTepPaTyphbl)

5.2. IlepeyeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH «HHTepHer» M
NPOrpaMMHOI0 obecrne4eHHs1, He0OXOAUMBIX /15l OCBOCHHMS IMCIUIIIHHBI

1.YueGHubie mocobusi, pusndeckuii mpakTukyM, aemoHncrpainuu. Kadenpa obmeit pusuku pusdaxa
MI'Y um. M.B. Jlomonocoga:http://genphys.phys.msu.ru

2.®dusukam - mpernogaBaTelsam u cTyaenTam:http://teachmen.csu.ru

3. ®dusznueckas sHOMKIONENU B 5S-tu Tomax:http://www.elmagn.chalmers.se

4. DnexTponHas oubmmoreunas cucrema «9b baml Vy» — https://elib.bashedu.ru/

5. DmnektpoHHas OWOMMOTEYHass CHCTeMa «YHHUBEPCUTETCKas OWMONMMOTEeKa OHJAWH» —
https://biblioclub.ru/
6.DnekTpoHHas OMOIMOTeYHass cucTeMa u3aTenbeTBa «Jlanby — https://e.lanbook.com/
7.2nexTpoHHbIH Katanor bubmuorekn baml'y — http://www.bashlib.ru/catalogi/
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6.MaTepna.m,H0-Texnnqecxaﬂ 6333, H606X0)II/IMaﬂ AJISL OCYHIECTBJICHUSA

06p330B3TeJII>HOF0 npouecca mo 1MCHUIIJIMHE

HanmenoBanue Bupn 3anstui HaumenoBanue 060pynoBanus,
CHeIMaTU3UPOBAHHBIX MIPOTrPaMMHOTO 00€CTICUeHUS
ayJMTOpUi, KAOMHETOB,
naboparopuii
1 2 3
yuebnaa ayoumopusa oaa | Jlexuuu, Hocka, men, cOopHUKH 3a1a4y, MynbTuMenna-
npogedenus  3aHAMUI | IPAKTUIECCKHUE MIPOEKTOP
CEMUHAPCKO20 muna; | 3aHATUA 1. Windows 8 Russian; Windows Professional
aymutopun Ne 322 mim Ne 8 Russian Upgrade.
324 wnmu Ne 318 (pusmar I'paxxnancko-npaBoBoii jorosop Ne 104 ot 17
KOpPIYC) utons 2013 r.
Cpok nmuIeH3uN —0eCCPOIHO
2. Microsoft Office Standart 2013 Russian,
I'paxxnancko-mpaBoBoit forosop Ne 114 ot 12
HOs10ps 2014 1.
CpoKk JTUIIeH3UH —0eCCPOYHO
Yuranenbiid 3a1 Nel CamocrosiTenbHas Hayunbrit n yueOHbIN (oHA, HAydHAS
(rmaBHBIN KOpMTyC, 1 pabota nepuoauka, [1K (Mono010K) - 3 mrr, Wi-Fi
ATaXK) JOCTYTI JUISI MOOUJTBHBIX YCTPOMCTB,
HeorpannyeHHbli n1octyn Kk ObC u B/I;
KOJIMYECTBO MOCAJOYHBIX MECT — /0.
YuranbHblid 3a1 Ne2 CamocrosiTenbHas Hayunbrii 1 yueOHbIN (oHA, HaydHAS
(xopnyc ¢uszmara, 2 pabota nepuoanka, Wi-Fi moctym m1st MOOMITBHBIX
ATaXK) YCTPOMCTB, HEOTpaHUUeHHBIN 1ocTyn K ObC n
bJ1; xoanyecTBO mmocamouHbix MecT — 50.
YuranbHblii 3a1 Ned CamocrosiTenbHas Hayunbiii 1 yueOHBIN (oHA, HAydHAS
(kopmyc 6uodaxa, 4 pabota MepPHO/IMKa, HEOTpaHUYCHHBINH JocTyn K DbC
ITaXK) u bJl; xomuyecTBO mocamouHbIXx MecT — 60.
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEN ITPOI'PAMMBbBI

TUCIMIUTAHBI «DU3WKa peallbHBIX KPUCTAIUIOB» Ha 6 cemecTp

OYHas
Buja pa6orsl O0beM TUCUMTTHHBI
O6mas Tpynoemkocts aucuuruinasl (3ET / gacoB) 2[72
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy C IMPEIo/aBaTesiem: 37,2
JIEKIAHA 18
MIPAKTUYECKUX/ CEMHUHAPCKUX 18

71a00paTOPHBIX

Jpyrux (rpynmnoBasi, ”HIMBUyalbHAasi KOHCYJIbTALlUS U MHBIE BUJIbI
y4eOHOM 1eATeNbHOCTH, ITpeaycMaTpUBarolue padoTy

obOyvaromuxcsi ¢ npenogasatenem) (OKP) 1,2
VY4eOHBIX 4acOB Ha CaMOCTOSITEIBHYIO padoTy oOyuatomuxcs (CP)
BKJIIOYAsi TOJATOTOBKY K 9K3aMEHY/3a4eTy 9
VY4eOHBIX 4YacOB Ha MOJTOTOBKY K
sKk3ameny/3auety/muddepenimpoannomy 3adery (Kontpoin 25,8

®dopma(bl) KOHTPOJIS:
JK3aMeH 6 ceMecTp

20




dopma u3ydeHuss MaTepuasos:
JIEKLIMH, IPAKTUYECKUE

OcHoOBHAA U

®opma TeKyniero

JIOTIOJTHUTEIIbHAS KOHTPOJIS
3aHATHUS, CEMUHAPCKUE
No SaHATHS, NABOPATOPHBIC JaUTEparypa, 3amanus 1o } yCIIEBaEMOCTH
i Tema u conepxanue pABOTEL CAMOCTONTENbHAT peKOMeHayeMasl | CaMOCTOSTEIIbHOU (KOJIJIOKBUYMBI,
paGoTa H TPYI0EMKOCTb (B CTyICHTaM paboTe CTyAeHTOB |KOHTPOJIbHBIE pabOTHI,
aacax) (HOMEpa u3 KOMIIbIOTEPHBIEC TECThI
JIK [IIP/CEM[ JIP | CP cmmcka) HTIL)
1 2 3 4 5 6 7 8 9
1. NneanpHbie 1 peanabHble KpUCTAILIBL. [ledekTl 2 1 1,2 3,4 TectupoBanue
KpUCTAJIJIOB U UX Kiaccuukanusa. Touednble 1eeKTbl
B KpUCTaJJIaX U ux kiaccupukanus. Jlegextst
kpuctayioB o ®Openkento. Jledexrs! no HloTTky.
2. Mexy3enbHble aTOMbl. PagnannoHHbie 1eeKThl. 2 2 1 Pemenue 3amau
HckaxxeHne KpUCTaININYECKON PEIETKH BOKPYT
nedekroB. TepMoarHAMUKA TOYCUHBIX JIE(DEKTOB. 1,2 3,4
Murpanus BakaHcuii Murpanus Mexxy3elIbHbIX aTOMOB.
Murpaiusi IpUMECHbBIX aTOMOB.
3. |Kommekchl ToueyHsix aedextoB. [loBenenne BakaHCUi 2 19 34 TectupoBanue
MIpU TEPMHUYECKOM 00padoTke 3akanka. OTKHUT. ’ ’
4. DKCIepuMEHTAIbHBIE METOAbI U3yYEHUSI TOUEUHBIX 2 1 TectupoBanue
negexToB. ABTOMOHHAsI MUKpOCKOMHsl. CKaHUPYIOLTUI KOHTpOJIbHAs paboTa
TYHHEJIBHBI MUKPOCKOT. MHUKPOCKOT aTOMHBIX CHJL. 1, 3,4
KoHuenTpanus BakaHCUN U SHEPTHUsS UX 00pa30BaHUS.
DHeprus akKTUBALIMKU MUTPAIIUU BaKaHCUI
Monayis 11.
5 Huddysus. Camonuddysus. BakancnoHHbIN 1 2 2 1 Pemenue 3amau
MEXY3eJIbHBIH MeXaHu3Mbl Ju(Py3un. DHeprus 1.2 3,4
aKTHBAIMK caMoqupdy3un
6 | 3axonsl ®uka. YacTHbIE Cllydan pelIeHUs YpaBHEHUS 2 19 34 TectupoBanue
mddysun. Kosppunmentsr muddysuun " ’
7 | Teoperuueckasi HPOYHOCTh KPUCTAILIIOB JlucioKaiys B 2 1 1,2 TectupoBanue
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kpucramax. Kpaesas nucnokanus. CKoIbKeHHE
KpaeBoil auciaokanuu. CKOpOCTh ABHXKEHUS
JMCIOKALUU

[Tepenoiizanue kpaeBou auciaokanuu. BuntoBas
JMCIIOKAIUs

1,2

3,4

TectupoBanue

CMmeniaHHbIe TUCTOKAIIMHU U UX JABUKEHUE.
ITpuzmarnyeckne TUCIOKAINN

1,2

3,4

TectupoBanue

10

Bexrop broprepca. [InoTHOCTE qucnokanui.

1.2

3.4

TectupoBanue

11

O6pazoBanue qucnokarnuii. [Ipoucxoxaenue
Jucnokaui Pa3MHOKEHUE UCIOKAUN TPU
wiactuyeckoil neopmanuu. Mcrounnk ®panka-Puna.

1.2

3. 64

Pemrenue 3agau

12

O6pazoBanue qucnokarnuii. [Ipoucxoxaenue
nucnokaruii Pa3MHOKEeHUE TUCTOKALMEI TPU
mactTudeckoi aepopmannn. Mcrounnk Opanka-Puna.

1,2

3.4

Pemrenue 3agau

13

JBoitnuku. JIBoiiHMKOBaHue. MeXaHHU3MBbl
nBOMHNKOBaHUS. CKOJIEXEHUE U JBOMHUKOBAHUE KaK
MEXaHU3MBbI ITACTUYECKON AeOopMaIInH. .

1,2

3.4

TectupoBanue

14

MauoyrioBble rpaHuilbl 3epeH. BoicokoyrioBbie
rpaHulibl 3epeH. CrenualibHble U TPOU3BOJIbHbIC
IpaHULbl. 3epHOTPAaHUYHBIEC TUCIOKALUN

1.2

3.4

TectupoBanue

15

OCHOBHBIC napaMeTpbl CTPYKTYPhI MaT€pHraia U UX
BJIMSIHUE HA CBOMCTBA.

1.8

1,2

3.94

TectupoBanue

16

ITopsl B TBEpABIX Tenax. [lopucrocts. Bnusiaue
MIOPUCTOCTU HA CTPYKTYPY U CBOMCTBA TBEPJBIX TEI.
Mexann3msl paspyuieHus. HapyleHus CruionHocCTu.

Kpurepuu pocra u 3apoxaenus TpemuH. MexaHu3Mbl
3apOKJICHUS TPELIUH U Nop. MexaHu3Mbl poCTa TPELIUH

1.2

13,4

TectupoBanue,
KOHTpOJIbHAs paboTa

Bcero gacos:

18

18

34.8

OKP

1.2

NTOI'O

72
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[Tpunoxxenue Ne 2
PeliTUHI — IJIaH JHCHUTIJIHHBI

du3rKa peanbHbIX KPUCTAIIOB
Hamnpagnenue 03.03.02.dusznka
Kypc 3, cemectp 6

Buabl yyedHoii aeareabHocTH | bamn 3a Yucio baniner
CTYJACHTOB KOHKPETHOE | 3aJlaHHil MunuManbsblid | MakCUMaJIbHBIN
3a/1laHue 3a
CEMECTp

MonayJs 1 35
Texkymmii KOHTPOJIb
1. Pemrenue 3amau 1 5 0 3)
2. TecTOBBIN KOHTPOJIb 0,5 20 0 10
3. [TuceMenHBIN OMpoc. .. 1 5 0 5
Py0e:kHblii KOHTPOJIb
1. [TucbMeHHast KOHTPOJIbHAS 3 5 0 15
pabota

Monayas 2 35
Texymmii KOHTPOJIb
1. Pemenue 3amaq 1 5 0 5
2. TecToBBIN KOHTPOJIb 0,5 20 0 10
3. [lucemenHsIit ompoc. .. 1 5 0 5
Py0e:xHblil KOHTPOJIb
1. IlucekmenHast KOHTPOJIbHAS 3 5 0 15
paborta

IoompuresbHbIE 0AJIIbI
1. Crygenyeckas oumIuana | | 10
ITocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 0011eH CYMMbI HA0OPaHHBIX 02J1710B)
1. Ilocemenne TEKIIMOHHBIX 0 -6
3aHATUI
2. Tlocemienue NpakTUYECKUX 0 -10
(ceMuHapCKHUX, JJAOOPATOPHBIX
3aHATHUI)
HUTOroBblii KOHTPOJIb

DKk3ameH 0 30
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