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1. HEJIM 1 SAJIAYN JTUCHUITJIMHBbI
1.1. e  AUCUMIUIMHBI.  JaTh  CHUCTEMaTHYECKOE  OIMCAHHE
3aKOHOMEPHOCTEM MAKPOCKOMUYECKUX CBONCTB KPHUCTAIJIOB, CBS3aHHBIX C HX
TOYEYHON CUMMETPHUEH.
1.2. 3agaum 0CBOEHUA IMCUUIIMHBI. U3JI0)KUTh OCHOBHBIC ITPECTABIICHHS
O BJIMSTHUM CUMMETPHUM Ha MAKPOCKOIIMYECKUE CBOMCTBA KPUCTAJIIIOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrmmummaa  «Kpucramnodusuka»  oTHOCHTCS K AWCIUIUIMHAM
o0s3arenpHON yacTu O10ka b1.

3. HIEPEYEHD IVIAHUPYEMBIX PE3YJBTATOB OBYUEHMUS 11O
JUCHUITJIIMHE
[Ipouiecc wu3yuenus nucuurinHbl «Kpucramnodusuka» HampaBieH Ha
dbopMHpoOBaHUE CICAYIOMUX KOMIETEHIUHI:
OIIK-1 - CnocobeH ucmosib3oBaTh (pyHIaMEHTAIbHbIE 3aKOHBI TPUPOIBI U
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYUYHBIX JUCIUIUIMH B MNPOGeCCHOHATBHOU
JEATEIbHOCTH

Pe3ysbTaThl 00yUeHUs, XapaKTepu3ywimue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-1 3HaTh OCHOBHBIE ()yHIaMEHTAJIbHBIC MTOJI0KECHHUS,
MIPUHIMIBI ¥ 3aKOHOMEPHOCTH T€OMETPHUUECKON U
CTPYKTYPHOU KpHCTauIOrpaduu; MPUHITUIIBI
CUMMETPUIHOTO TTOIX0/1a K aHAIN3y (PU3UIECKUX
CBOMCTB TBEPJBIX TEI

YMETb MPOBOJUTH KpUCTAIIOTpaduIeCKil aHaIn3
TBEPJBIX TEJI; UCIIOJIB30BATh CUMMETPUUHBIN IMOJAXO/I,
NPUHIUIIBI CHMMETPUH ISl aHATIM3a (PU3NYECKUX
SABJICHUH, CTPYKTYPHBIX OpPTraHHU3alli1 B
KOHJICHCUPOBAHHBIX Cpelax

BJIAJIETh HaBBIKAMU HCIOJIb30BaHUSI OCHOBHBIX
MOJIOKEHUH ¥ MPUHIIUIIOB KPUCTATUIO(DU3UKH B
ITPAKTUYECKUX MTPUIIOKECHUSIX

4. OB BEM JUCIHUITJINHBbI
OO6m1ast Tpy10€MKOCTh AUCHUILTMHBI «KpucTaniopusnka» cocTapiseT 4 3.e.
Pacnipenenenue Tpy10€MKOCTH JUCHUIUIMHBI 10 BUAAM 3aHITUN
ouHasi popma o0y4eHust

. Bcero | CemecTpbl
Buibl yueO6HOM paboThI HACOB 4
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uucre:
Jlexknuu 36 36
[Tpaktnueckue 3anstus (113) 36 36




CamocrosiTesibHast padoTa 72 72
Bubl mpoMexyTOUHOM aTTecTalluy - 3a4eT ¢ N +
OIICHKOM

OO6mmas TPy 10€MKOCTb:

aKaJICMHUUECKHE Yachl 144 144
3a4.e]1. 4 4

5. COAEP KAHUE JUCHUIIVIMHBI (MOAYJIsA)
5.1 Copep:xkanue pa3gejioB JAUCHUIVIMHBI W pacnpelejieHue

TPYA0EMKOCTH 110 BUAAM 3aHATHHI
o4yHas popma 00yuyeHuUs

Ne
/1
1 CHUMMeTpHs KPUCTAILIOB AHM30TPONUS U CUMMETPHUS KPHCTAJLIIOB.
CTpyKTypa KpHCTajlla U IPOCTPAHCTBEHHAS
peleTka. 3aKoH HOCTOSHCTBA YTIJIOB KPUCTAJLIOB.
dopmyna Byneda-bparra. Meron
KPHUCTAIIOT padIIeCKOr0 HHININPOBAHUS. 3aKOH
nensIx gncelt. Kpucramiorpaguieckue mpoeKIuy. 6 6 12 24
DJIeMEHTHl CHMMETPHH KPUCTAJUTIECKUX
MHOTOTPaHHHUKOB. TeopeMbl 0 COYeTaHNH
onepauuii cummerpuu. Knacesl cummerpuu. Beison
u onucaHue 32 kiaaccoB cUMMeTpun. Dopmbl
KPHCTAIJIOB
2 CuMMeTpus CTPYKTYPEI Pemetku Bpas. DneMeHTsI cHMMETpHN
KPHCTAIJIOB KPHUCTAIUTMIECKUX CTPYKTYp. TeopeMsl o
COYETaHHH OITEpalHii CHMMETPUH CTPYKTYP.
[IpocTpaHCTBEHHBIE IPYNIIBI CHMMETPHHU. 6 6 12 24
Ooparnast perietka. OCHOBHBIE CBEACHHS 00
IKCTIEPIMEHTAIbHOM ONPEETICHUN CTPYKTYPBI
kpucTaiioB. OCHOBHBIE (YOPMYIIBI CTPYKTYpHOH
KpHCTaIorpadun
3 Kpucramtoxumust ATOMHBIE M HOHHBIE paanychl. KoopauHannoHHOE
YHCIIO ¥ KOOPAMHAIIMOHHBIH MHOTOTpaHHUK. Yucno
aTOMOB B sueiixke. OnpeneneHue
CTEeXHOMETPHUYECKO# (hOPMYJIBI BEIECTBA.
Tomnsipu3atiust HOHOB. THITBI CBS3U B CTPYKTYpaXx. 6 6 12 24
IIpenens! ycroitunBoctu cTpykryp. IlnoTnHeimue
YIIaKOBKHU YacTHI] B CTPyKTypax. OCHOBHBIE TUIIBI
ctpykryp. [lomurunms. M3omopdusm. Da3oBbie
nepexoabl. [Tommmopdusm

TIpak CPC Bcero,

HanmeHnoBanune tembl CopnepxaHue paszena Jlexn
3aH. yac

4 ®dusnyeckue cBOMCTBA [IpenensHble rpynnsl cMMMETpHH. OCHOBHON
KpHUCTaJJIOB MPHUHIMI CHMMETPUH B KPUCTAIUIOU3HKE.
Vka3zaTenpHble IOBEPXHOCTH. TEH30pHOE ONMCaHNe
(M3UIECKUX CBOHCTB KPUCTAIUIOB.
Kpucramnodusnaeckne cHCTEMBI KOOP/IHHAT.
AntucummMerpusi. CKanspHble QH3HIECKHe
cBoiicTBa. BekTopHbIe CBOMCTBA.
IMuposnexrpuuecknii a3pdext. JuanexTpudeckue
cBoiicTBa. O pU3NUECKUX CBOICTBAX,
OMHUCHIBAEMBIX TEH30POM BTOPOTO paHra.
MarnutHsie cBoiicTBa. TemIonpoBOAHOCTb. 6 6 12 24
JIBoiiHO€E MyuenpenomMiIeHne 1 Mospu3anus cBera
B KpHucTaiwax. OnTHyeckue CBOHCTBA KPUCTAILIOB U
uX npuMeHeHue. MccienoBanue onTU4ecKux
CBOUCTB KPHCTAJUIOB B OJSIPU30BAHHOM CBETE.
Hanpspxenue u geopManiiy B KpUCTAIIIAX.
Tennosoe paciumnpenue. [Ibe303nekTprueckuit
a¢dekt. CerHeTodIeKTPUIECKHEe CBONHCTRA.
OnekrpoonTudeckuit 3hPeKT. YIpyrue cBoicTBa.
[Ise300onTuyeckuii a3 dexr. BzanmHuas cBsA3b
() M3UIECKIX CBONCTB M SIBICHUH B KPHCTAIIAX

5 | dusuka peanbHBIX KPUCTAIIOB Mexannyeckue cBoiictBa. [Tnactuueckas 6 6 12 24




nedopmanus. CiaifHOCTb ¥ TBEPAOCTb. ATOMHBIE
HapyIIeHUs CTPYKTYpbI KpUCTAJLIA.
Knaccugpukanus nedexroB ctpykrypsl. ToueuHbie
nedektrl. Jucnokanuu. J[BUkeHHN TUCTOKALIUH.
OHeprus AUCIOKanud. JIUCIoKayy B HEKOTOPBIX
peanbHBIX KPUCTAUIMIECKUX cTpykTypax. [Tore
HaInpsDKEHHOU TcIoKanuy. MeTobl HaOJo1eHNs
JIICIIOKAIIH

6 Poct xpucramnos 3apoxaeHue KpuctamioB. OCHOBHBIE
HPECTABICHHUS O POCTE KPHCTAILIOB. PaBHOBeCHas
(dopma kpucramioB. PeanbHbie popMbI pocTa

KPHUCTAIOB. Makpockonuueckue neeKThl 6 6 12 24
KPHUCTAIIOB. 3aKOHOMEPHBIE CPOCTKH M ABOHHUKH.
Onwurakcus. KpaTkue cBeneHns o Metoaax
BBIPAIIMBAHNsI KPUCTAJLIOB

HUroro| 36 36 72 144

5.2 IlepeyeHnb J1a60paTOPHBIX PadoT
He mpenycMoTpeHO y4eOHBIM TUIAaHOM

6. MIPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IIJJAHOM OCBOCHHME JUCLUILIMHBI HE
pe1ycCMaTpUBAET BBINOJHEHHUE KypCOBOTO MpoekTa (padoThl) MM KOHTPOJIbHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI IJIs1 IPOBEJAEHUSA
NMPOMEXYTOUHOM ATTECTAIIUUA OBYYAIOLIUXCA 11O
JUCHUITJINMHE

7.1. Onucanue moka3arejieii 1 KpUTepUeB OLEHUBAHHUSI KOMIIETEHIUIA
HA pa3jIMYHBIX 3Tanax ux GopmMupoBaHus, ONMCAHHUE HIKAJ OLlEeHUBAHUSA

7.1.1 Dran Tekymero KOHTPOJIs

Pe3ynprarel TEKylIero KOHTPOJIS 3HAHUKA M MEXCECCUMOHHOW aTTeCTaluu
OLICHUBAIOTCS MO CIEAYIOIIECH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,
Kowme- XapaKTepHsyotme Kpurepun ATTecTOBaH He aTTecToBaH
TEeHIHsI cdopmuposanHoOCTL OIleHUBAHUS
KOMIIETCHIIHH

OIIK-1 3HaTb OCHOBHbIE Tect Bremomnnenue pador | Hebimonnenue
(dhyHIaMEeHTaIbHBIC B CPOK, paboT B CPOK,
MTOJIOKEHHUS, IPUHLIUIIEI U IIPElyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
3aKOHOMEPHOCTHU pabounx B pabouux
reOMETPUYECKOH 1 nporpammax porpammax
CTPYKTYpPHOMU
KpucTauiorpaduu;
TIPUHIIUTIBI
CUMMETPUUHOTO NOAX0AA
K aHAIN3Y (PU3HYECKUX
CBOMCTB TBEPJBIX TEJ
YMETb IPOBOJHUTH Pemmenne cranmapTHBIX Brmonaenue pabor | HeBrmonneHue
KpUCTAUTOTpaQUIecKnid  [IpaKkTHYIeCKUX 3aj1ad B CPOK, paboT B CpOK,
aHaIU3 TBEPIBIX TEIT; MIPEeIyCMOTPEHHBIN B | IpeyCMOTPEHHBIH
WCIIOJIb30BaTh paboumnx B pabounx
CHUMMETPUMHBIN MTOAXO0/, porpaMmmax nporpaMmax
TMPUHIUIIBI CAMMETPUHN OJIs1




opraHuzanuii B
KOH/ICHCHPOBAHHBIX
cpenax

aHanmm3a (PU3MIECKUX
SIBIICHHH, CTPYKTYPHBIX

BJIaZCTh HABBIKAMH

KpPHCTAIUIO(U3UKY B
MIPaKTHYECKUX
TTPUIIOKEHUSIX

KCIIOJIb30BAHUSI OCHOBHBIX
MOJIOKEHUU U MMPUHLIUIIOB

Pemenne npuknagHeIx 3aga4d
B KOHKPETHOM IIPEIMETHON
obnactu

Brimonaenue pabot

Hesrimonuaenne

B CPOK, paboT B CPOK,
IIPElyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
pabounx B pabouux
IporpaMmax IIporpamMmax

7.1.2 ITan mpoMe;KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJISI 3HAHUM OIIEHUBAIOTCS B 4 cemecTpe
JUTsl O9HOM (POPMBI O0YUEHHUS 110 YeThIPeX0aUIbHON CUCTEME:

«OTIHUYHO»,
«XOopoHIo»,

«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHO).

K Pe3yabTaThl 00yueHus, K
OMIIC- XapaKTepHu3ylomue HTEPHUHA
romtn cq)(l))pwp[:) Bayﬂﬂl(l)lc“ OII(I:HI/IBEHI/IH OTJINYHO Xopowo Ynosa. Heynos.
KOMIIETCHIIHH
OIIK-1 |3HaTh OCHOBHBIE Tect Brimonnenue | Beimonnenue | Beinosnnenue B tecte
(byH1aMeHTaIbHbIC tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
MOJIOKEHUS, TIPUHIIMIIBI 100% 90% 80% MIPaBUIBHBIX
Y 3aKOHOMEPHOCTH OTBETOB
FeOMETPUUECKON U
CTPYKTYpHOI
Kpucramiorpaduu,
TIPUHITUITBL
CUMMETPUIHOTO
MOIX0a K aHATTU3Y
(U3NIECKUX CBOWCTB
TBEPABIX TCJI
YMETb MPOBOJUTH Pemienne 3amaun [Iponemonctp | Ilponemonctp | 3amauu He
KpHcTajuiorpapuyeckuii | cCTaHAapTHBIX peLIeHE] B HpOBaH HpOBaH peuIeHbI
aHaJIN3 TBEPABIX TECJI; MMPaKTUYCCKUX IIOJIHOM BeprIf/'I X0 BepHBIFI X0
HCIIOJIb30BAaTh 3a1a4 o0BeMe u peteHus peuieHus B
CUMMETPHUMHBII MOJTY4YEHBI BCEX, HO HE | OOJBIIMHCTBE
MOJTXO/1, TIPUHIIHITEI BEpHbIE MOJIy4EH 3a1a4y
CUMMETPHHU IS OTBETHI BEPHBII OTBET
aHanmm3a (PU3NICCKUX BO BCEX
SIBIICHUI, CTPYKTYPHBIX 3aagax
opraHu3anuii B
KOH/ICHCHPOBAHHBIX
cpenmax
BJIaJETh HaBBIKAMHU Pemenue 3agaun IIpomemonctp | [Ipogemonctp | 3amaum He
WCTIOIH30BAHUS TIPHUKIIATHBIX peIIeHHI B HpOBaH HpOBaH peIIeHBI
OCHOBHBIX IOJIOKEHHUH |3a1a4 B MOJIHOM BEpHBIN XOJT | BEPHBINA X0O[
W IIPUHIATIOB KOHKPETHOM obbemMe u peleHus pelienus B
KpHCTAJUIO(U3UKH B [IPEMETHOMN MOJIyYEHBI BCEX, HO HE | OOJIBLIMHCTBE
MPaKTUYECKUX obnactu BEpHbBIE MOJIY4YEH 3a1a4y
MPUIIOKCHUAX OTBEThI BeprIﬁ OTBET
BO BCEX
3aauax
7.2 IlpumepHbIii mepeYeHb ONEHOYHbIX CpPeACTB  (THUIOBBIE

KOHTPOJIbHBbIE 3aIaHUSl WM HHble MAaTepHuajbl, HEOOXOAUMBbIE IJIs1 OLEHKHU
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeAITEJIbHOCTH)
7.2.1 llpuMepHbBIii epeveHb 3aJaHUH 1JIA MOATOTOBKYU K TECTHPOBAHUIO




1. Ilpu cmewenuu Kpucmania Ha 6eKMop MpPAHCAAYUU

) TpaHU KPUCTAJIIa COBMEIIIAFOTCS,

b) mosBIsSETCS BO3MOXKHOCTH ONPEACIUTh IMPOCTPAHCTBEHHYIO TPYIIITY
CUMMETPHH;

C) KpUCTaJIJI CAMOCOBMEIIIACTCS;

d) Hudero He MPOUCXOMIMT.

2. Omcymemesue 8 moyeyHvlXx pynnax cuMmempuu KpUCmaiiilos ocu nsamozco
nopso0Kka oovacCHAemcs

a) OTCYTCTBHEM B KPUCTAJIJIAX AaTOMHBIX KOH(DUTYPALIUH C OCIMU CUMMETPHUH
5-TO TIOPsJIKA;

b) orcyTcTBHEM TpaHel KPUCTAIUIOB C OCSIMHU S5-TO MOPSJIKA;

C) HaJIMYMEM TIPABHIILHOW OTpaHKH KPUCTAILT,

d) HayIMYMeM MPOCTPAaHCTBEHHOW PEHICTKH.

3. U3 nepeuucnennvix n00OOPOK KIACCO8 CUMMEMPUU.

a) m, 2, 4mm, 32, mmm;

b) 2, 6, 4mm, mm2, 1;

c)3, m, 2/m, 1, mmm;

d) m3, 3, 6m2, 222, 4m

BCE KJIACCHI B IAHHOM MOAOOpPKE TOJBKO MOJIAPHBIC;

BCE KJIACCHI TOJIBKO C EAMHUYHBIMH (0OCOOBIMH) HATIPABICHHUSIMH.

4. [IpocmpancmeenHvle 2pynnvl CUMMEmMpUU ONUCLIBAION

a) CHMMETPHIO B3aUMHOT'O PACIIOJIOKEHUS aTOMOB B KPUCTAJLIE;

b) KoOopMHATEI aTOMOB B TPEXMEPHOM ITPOCTPAHCTBE;

C) IPOCTPAHCTBEHHOE Pa3MEIICHUE CTPYKTYPHOTO MOTHBA B 3JIEMEHTapHOMN
sTYeHKe;

d) TOJIBKO TPAHCISAIUOHHBIN TOPSIOK B KPUCTAILIE.

5. Paccmosinus medicoy y3niamu o6pamHoul peuiemku pagHbl

a) 0OpaTHOM BEJIMYHMHE PACCTOSTHUIN MEXKIy aTOMaMH;

b) oOparHOil BeaWuYHMHE PACCTOSHHUNA MEXKIY y3JaMH ITPOCTPAHCTBEHHOM
pEIIeTKH;

C) BEJIMYMHE PACCTOSHHUS MEXKIY Y3JOBBIMHU IJIOCKOCTSAMH, BO3BEJICHHOW B
crernens (-1).

6. [luposnekmpuxu Mo2ym umems moyeynvle 2pynnvl CUMMEmpuu

a) m, 1, 6mm, mm2, 3m, 4;

b) 3, 4/mmm, 2/m, mmm;

¢) m3, m3m, 432;

d) 222, 2, 32, 422.

7. IIpunyun Hetimana noseonsiem

a) OmpeieuTh TOYCUHYIO TPYIIY CUMMETPHUHM KPUCTA/UIa, 3HAs CBOWCTBA
3TOTO KPUCTAILIA,;

b) mo pesynbraTam HM3y4eHHsS U3MEHCHHS (DU3MYCCKUX CBOWCTB B TOJIE
(U3NIECKOTO BO3ICHCTBUS ONMPEACIIATh TOUCUHYIO TPYTIITY CHUMMETPUN KPUCTAILIA;

C) 3Hasi TOYCYHYIO TPYIIY CHMMETPHH KPHUCTAJLIA, OMPEACIIATE CAMMETPHIO
€ro BO3MOJKHBIX (PU3NYCCKUX CBOHCTB.

8. l'uopocmamuuyeckoe dasieHue Moxicem



) MOHU3UTh CHMMETPHIO KpUCTAILIA,

b) mpuBecTH K N3MEHEHHUIO BEJIMYMHBI U HAIIPABJICHUS BEKTOpPA CIIOHTAHHOM
NOJISIPU3ALINY;

C) MOBBICUTh CUMMETPHUIO KPUCTAILIA;

d) He mnpUBOAWT K M3MCHCHHSIM CHMMETPHUH (PU3NYCCKUX CBOMCTB
KPHUCTAJJIOB.

9. Toueunas epynna cummempuu ce2HemodIeKmpudecKol ¢azvl Kpucmaiia
Amm. Kaxue u3 nepeuucieHHbIX MOYEYHBIX SPYNN CUMMEMPUU MOd*Cem UMembp
napasnekmpuyieckas ¢aza 0aHHo2o Kpucmaiia?

a) 4/mm;

b) 43m;

c) m3m;

d) 432;

e) 4.

10. Boonw enagnulx ocell noieso20 meH3opa HanpsHceHull

a) HaIpaBJICHUE JIEHCTBYIOIIEH Ha IJIOMIAKY CHIIBI U HAIIpaBiIeHUE HOPMAIIU
K 9TOM IUIOIIAJIKN COBMNAAIOT;

D) nmeficTByromme Ha TUIONIAJKY CHJIBI COBIAJAIOT C HAMPABICHHEM BIOJb
DTOM IJIOIIAJKHY,

C) NEUCTBYIOT TOJIBKO MAaKCUMAaJIbHBIE CUJIBL;

d) oTCYTCTBYIOT HANIPSDKEHUS PACTSIKCHUS M COKATHSL.

11. Kakou 6uo umeem xapaxmepucmuyeckas no8epxHocms Ko3@ouyuenma
Menio8o20 pacuwiuperusi Kpucmanid, eciu, CO2NACHO CHPABOYHLIM OAHHbIM,
2llagHble INEeKMPONPOBOOHOCMU OAHHO20 KPUCALA COOMHOCAMCS MeHcOy coO0U
KAk o, =a, #a,?

a) OJTHOIIOJIOCTHBIIM TUIIEepPOOIIONT;

b) chepa;

C) DILTUIICOU]T BPALICHHUS;

d) TpexOoCHBI# ITUIICOM/I.

12. Kpucmannvl Kakux u3 nepeyucieHHvix MOYeuyHblX 2PYRNn CUMMempuu
Mo2ym 001a0ams nbe3021eKMpUYecKUMU c8oticmeamu?

a) 2/m;

b) 4m;

C) 222;

d) 6/m;

e) mmm.

13. I'nasHvie ocu meH3opa 31eKkmponpo8oOHOCHU — MO HANPABIeHUsl, 8001b
KOMOPbIX eKMOP NIOMHOCMU MOKA

a) oOpa3yeT ONTHUMAaJIbHBIA Yrojl HAKJIOHA ¢ HAMPaBJICHUEM HaNpsKEHHOCTH
10JIf;

b) nepneHaUKyYISIpEeH BEKTOPY HANPSKSHHOCTH TIOJIS;

C) mapajuiesieH BEKTOPY HampsHKEHHOCTH TOJIS;

d) HMKaK HE CBA3aH C HANPABJICHUEM HANPSKCHHOCTHU TOJISL.

14. Buo mampuywsi nbe3omooynei 3a8ucum om



a) CUMMETPHH KPUCTAJLIIA;

b) pacmonoxeHuss oceil KOOpAMHAT, B KOTOPBIX 3aJaHa MaTpHIla
IIbE30MOYJIEN;

C) XapakTepa MPUIOKEHHOW K KPUCTAJLTy HAarpy3Ku;

d) He 3aBUCHUT OT Yero-auoo.

15. Monoxkpucmann 8 00HOPOOHOM NOJIE HANPSNCEHUS CHCAMUSL 80O0Ib OCU X3
0bOHapyicueaem omaudHble Om HyJis KOMNOHEHmMbl Oehopmayuil &,U &,,. Kakue uz

NepequCIeHHbIX  YIpYyeux Nnooamiusocmell COOMEEMCmEyom npueeoeHHblM
KOMNnOHeHmam oepopmayuii?

a) Sa1;

b) Si3;

C) Sa1;

d) Sss;

e) 822.

16. Dhgexm [lokkenvca cocmoum 8

a) Aedopmaliuy KpucTaIa Mo BIMSHUEM BHEIIHETO 3JICKTPUYECKOTO TOJIS;

b) u3aMeHeHMM TeH30pa IMAJICKTPUYECKON MPOHHMIIAEMOCTH KPHUCTaliia B
AIIEKTPUUECKOM II0JIC;

C) W3MCHEHUHW ONTHYECKON WHIAMKATPHUCHI KpUCTAIa TOJ JECHCTBHUEM
AIIEKTPUUECKOTO TIOJIS.

17. Konuyecmeo amomos, npuxoosauuxcs Ha 00OHY d1eMEeHMAaApPHYI0 AYelK) 6
OL/K pewemke:

a) 2;

b) 4;

c) 6.

18. Cymmapnas Onuna 6cex AuUHUU OUCIOKaAyull 6 eouHuye odvema
Hazvleaemcs

) TUIOTHOCTBIO JUCIIOKAIINA;

b) BekTopom Broprepca;

C) UCKKEHUEM PEIICTKH.

19. Paccmosanusa (A, B, C) meacoy yemmpamu Orudsxicaivwux amomos 8
97leMeHmMapHoOU si4elKe Ha3bl8arm

) TUTOTHOCTSIMH YTTaKOBKU;

b) meprogamu perierku;

C) KOOpUHAIIMOHHBIMH YUCIIAMHU.

20. Jlunetinwiii Oeghexm cmpoeHust KpUCMAaiIudeckol peuemsk — dmo

a) IMCIIOKAITUS,

b) Bakancus;

C) rpaHuIia 3epHa.

7.2.2 IlpuMepHbIii NepeyeHb 3aIaHUI 1JIs pellieHUsI CTAHAAPTHBIX 3a/1a4

1. Haiimu cumeon niockocmu, omcexaiowel Ha 0CAX KOOPOUHAm OmpesKu
4a, 3b u 2c.

a) (111);

b) (346);

c) (122);



d) (213).

2. Hatimu cumeon niockocmu, napaiieibhou ocam X u Z u omcekarouell
mpu eOunuywvl Ha ocu Y.

a) (122);

b) (246);

c) (010);

d) (100).

3. Onpedenumv CcumM80]l HANPABIEHUs, HNPOXOOAWE20 Yepe3 HAYAL0
koopournam O u mouxy ¢ koopounamamu (al8, 3b/8, 5¢/8).

a) [001];

b) [121];

c) [531];

d) [135].

4. Onpedenumov cumeon nanpaeienus, npoxoosue2o yepes mouku A (0, b/2,
c/2) u B (a/2, 0, c/2).

a) [110];

b) [010];

c) [001];

d) [011].

5. Hatimu unOeKkcbl 3108020 psaoa, Npoxoosawezo uepes 08a Y3id

kpucmaniuyeckoti pewemru ¢ unoexcavu [[111]] [[f_LlO]]

a) [111];

b) [332];
c) [201];

d) [212].

6. B kpucmannuueckom npocmpancmee 3adan éekmop R = al4 + b/3 + ¢/2,
ede a, b, C — basucnvle 6ekmopvl mpancasyui. Aensemces iu npsamas, napaiienvHas
9MOMY 8eKMOpY, ¥3108bIM psoom? Havmu e2o uHOeKcoi.

a) ABJISICTCS Y3JIOBBIM PSIJIOM € MHeKcamu [346];

b) He sBISIETCA Y3IIOBBIM PSIIOM;

C) SIBIIICTCS Y3JIOBBIM PSZIOM C MHIeKcamu [623];

d) sBasieTCst y370BBIM PSIIOM ¢ HHAEKcaMu [432].

7. Hatimu umnoexcol y310601 niockocmu, npoxooswell uepe3 mpu y3id
kpucmannuvecxkou pewemku [[110]], [[101]] u [[011]].

a) [[100]], [[010]] u [[001]];

b) [[001]], [[101]] u [[100]];

c) [[010]], [[101]] u [[001]];

d) [[100]], [[001]] m [[111]].

8. 3aoan y3noeoiu pso [110]. 3anucamv uHOeKcvl HECKOIbKUX V37108,
JIeACauux Ha NapaileibHoOM Y310680M psaody, npoxoosujem uepes yzen [[100]].

a) [[210]], [[320]];
b) [[122]], [[111]];
¢) [[012]], [[230]];



d) [[102]], [[203]].

9. U3zmepums yeon medxcoy HanpasieHusMu, 3A0aHHbIMU CheputecKumu
Koopounamamu g3 = 76°, p3 = 23°u @4 = 34°, ps = 119°.

a) 101°;

b) 23;

c) 89°%

d) 77°.

10. /lee napvt mouek co cghepuueckumu koopounamamu g1 = 172, py = 46°,
02 = 16° pr = 64°u @3 = 140° p3 = 40°, 4 = 82° ps = 106° coomeemcmeenHo
onpedensiom 0ge oyeu boavuux kpy2os. Havimu yeon mexcoy smumu oyeamu.

a) 90%

b) 77°;

c)31%

d) 56°.

7.2.3 IlpumepHblii epeyeHb 3aJaHU I pellleHusl MPUKJIATHBIX 32124

1. Kpucmann NaCl nomecmunu 6 oonopoonoe snexkmpuueckoe noie, 6eKmop

HanpsijiceHHocmu  komopozo cosnaoaem ¢ Hanpasienuem [ 110 ] Haimu
CUMMEMpPUIo KpUcmaia 8 noie.

a) Dag;

b) T

c) O,

d) Cyy.

2. Kax cnedyem uanpasumv 00HOPOOHOE dleKmpuyeckoe noie, 4mooOwvl
onmu4ecKu 0OHOOCHbIU KpUCmaslll ¢ cummempuet Dy ocmancsi 00HoOCHbIM?

a) BoJib [100];

b) Baoas [010];

¢) Boib [001].

3. Kpucmann NaCl nomecmunu 6 oonopoonoe snekmpuueckoe noue, 6eKmop
HAanNpsIJICeHHOCMU  KOMopo20 Ccosnadaem ¢ HAanpasieHuem OCU 4emeepmozo
nopsioka. Hatimu cummempuro kpucmania 6 noJe.

a) Dan;

b) Cai;

c) Cy;

d) Cyy.

4. Onpedenums cummempuro Kpucmaiia keapya (moueynas cpynna Ds3) 6
noJjie 00HOOCHO20 MEXAHUYECKO20 CHCAMUSL, NPUTLOHCEHHO20 800JIb HANPABNEHUSL OCU
8MOp020 NOPAOKA.

a) Cy;

b) Cz;

c) Cs;

d) C..

5. Onpedenumv cummempuio Kpucmaniia ¢ moueuyHou epynnou Dy, 6
OOHOPOOHOM  MACHUMHOM  NOje,  B030€lUcmeyrulemM 8  HANnpasieHuu
NepNeHOUKYIAPHO OCU YemB8epmo2o NopsoKd.



a) Dy;

b) Cy;

C) Dan;

d) Ca.

6. Onpeoderumsv cummempuro MOHOKpUCMALLA mumanama Oapus 6
cecHemodIeKmpu4ecKkoll aze, eciu 6eKmop CHOHMAHHOU NOJIAPUIAYUYU HANPABIEH
soonw [100]. I pynna cummempuu BaTiO3 ¢ napasrexkmpuueckoii gpaze Oy,

3.) C4v;

b) C2v;

C) Dap;

d) Dyg.

7. Boonv kakux kpucmannoepaguueckux Hanpasienuil (yKazamo uHOeKcol)
00HOOCHOE MeXaHUYecKkoe pACMmANCeHUe He MeHsem CUMMempUulo KpUCmaios
mempazoHaIbHOU U 2eKCACOHANbHOU CUHSOHULL!

a) [120];

b) [100];

c) [001];

d) [010].

8. B kpucmannax kaxux mempazoHANbHbIX MOYEYHBIX SPYNN CUMMempuu
npUnodiCceHue 0OHOPOOHO20 INeKMPUUecKo2o Nojisl 100020 HANpAaeieHus (8 mom
yucne [001]) npusooum K uzMeHeHuro cuMMempuu ONnMmu4ecKou UHOUKAMPUCHL

(Dooh)?

a) Ss= 4;Dy- 42m;
b) Cs=4; Dy=422;
c) Cs=m; Cy,=2/m;

d) C3i: 3, D3: 32.

9. Kakue u3 00HOOCH®IX Kpucmainog He OYOym UMEHAMb CUMMEMPUIO
onmuuecKkou UH@UKClmpUCbl npu 6HeCeHuU ux 6 OOHOPOdHOQ JJleKnipuvecKkoe noiie,
HanpdaejleHHoe no ocu 8vlcuieco n0pﬂdKCl?

a) O=432; Ty- 43m;
b) Cen=6/m; Dg= 622;
c) Cs=m; T-23;

d) Ss= 4; D= 42m.

10. Bozmooicen u nvezoaghghexm 6 kpucmanne ¢ cummempueil D3 = 32 npu
scecmoponnem cocamuu? B kakom nanpasnenuu ciedyem coCuMams KpUCMAnl,
umooOblL UMesl Mecmo nve3odggexm?

a) Her; [100], [210];

b) Ha;

c¢) Her; [111], [123];

d) Her; [110], [346].

7.2.4 IlpumepHbIii epeYyeHb BOMPOCOB /1JIsl MOJATOTOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHBIM TIAaHOM



7.2.5 IlpumepHbIii MepeyeHb 32IaHUI JIA MOATOTOBKH K IK3aMeHY

1. Ilpocmpancmeennas peuiemka, 0cobeHHOCMU ee CIMPOEHUS.

2. OcobeHHocmu KpUCcmaniuiecKux euecms.

3. Memoowl evipawuearus KpUCmaios.

4. Henenus, conposodicoaiowue Kpucmaniuzayuio.

5. 3akonvl kpucmannozpaghuu.

6. Kpucmannoepaguueckue npoexyuu.

7. Dnemenmul cumMmempuu KpUCMaiiuyeckux MHO202PaHHUKOS.

8. Teopemwvl 0 couemanuu onepayuil cumMmempuu.

9. Knaccwt cummempuu. Obwue onpedeierus u cucmemvbl 0003HAUEHUL.

10. Bv1600 u onucanue 32 K1accos cummempuu.

11. Dopmuvl kpucmannos.

12. Pewwemxu bpaso.

13. Dnemenmol cummempuu KpUCmMAaiIudecKkux CmpyKmyp.

14. Teopemvl 0 couemaHnuu onepayuii CUMMEMpPUU CMPYKMyp.

15. Ilpocmpancmeennvie epynnwvt CUMMEMPUU.

16. Bzaumooeiicmsue wacmuy 8 Kpucmainie.

17. Tunvl xXumuueckux cesazetl 8 KpUcmaiiax.

18. Ilpeodenvt ycmotivueocmu cmpykmyp.

19. [Inomneuwiue wapogvie ynakoeKu.

20. Cnocobvl uzobpadicenusi Kpucmaiiuveckux cmpykmyp. Momugwi
CMPYKMYp.

21. Uzomopgusm.

22. lonumopghusm.

23. Ilpeoenvuvle epynnvi cummempuu.

24. OcHo8HOU NpuHyuUn cumMmempuu 6 Kpucmaiiogusuxe. YxazamenvHvle
HOBEPXHOCMIU.

25.  TeHnzopnoe  onucaumue  @usuyeckux  C80UCME  KPUCMAIIOS.
Kpucmannoepaghuueckue cucmemwvr koopounam.

26. Aumucummempusi.

27. Ckansaphvie guzuveckue ceolucmaa.

28. Bexmopmnvle ceoiicmaa. [luposnekmpuueckuii 2¢pgpexm.

29. Vnpyeue ceoucmea Kpucmaios.

30. Teepoocmsb Kpucmannos.

31. Cnaunocme.

32. DnekmpuuecKkue c80UCMEA KPUCMALLOS.

33. Dnexmpomexanuueckue c8oUCMBA KPUCMANIO8.

34. Macnumnoule ceoticmea Kpucmaiios.

35. Tennonposoornocmeo.

36. Tennosoe pacuupenue.

37. Cecnemosnekmpuueckue c80UCMBA KPUCMAILILOS.

38. Onmuxa kpucmannos.

39. Dnexkmpoonmuueckuti 3¢pgexm.

40. Ilvezoonmuueckuti 3¢hghexm.

41. Bzaumnas cesa3v puzuueckux ceouUcme u A61eHUl 8 KpUCMaiax.



42. Amomuvle Hapywenus cmpykmypwvl Kkpucmauiia. Kiaccugurkayus
Ooeghekmos cmpyKmypeol.

43. Toueunvle degpexmoi.

44. Jlucnokayuu.

7.2.6. MeToauka BBICTABJIEHUS] OIEHKH TIPU  NPOBeJAEHUH
NMPOMEKYTOYHOM aTTeCTAUM

IK3ameH npoBoOUMCs N0 mecm-OuUnemam, Kaxcowlil U3 KOMOPbIX COOEPHCUM
10 sonpocos u 3adauy. Kaoxcowvui npasunvhvili omeem HA 80NpoC 6 mecme
oyenusaemcss 1 6annom, 3adaua oyenusaemcs ¢ 10 oannos (5 dannos seproe
peuwenue u 5 6ann0s 3a eepHulli omeen). MaxkcumaivbHoe KOIU4ecmeo HaOPaAHHbLIX
oannos — 20.

1. Oyenka «HeyoosniemseopumenbHoy CMABUMcsl 6 ciyyae, eciu CmyoeHm
Habpan menee 6 6anno8.

2. Oyenka «Yooenemeopumenvnoy cmagumcs 8 ciydae, eciu CMyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouwoy cmasumcs 8 ciyuae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmasumcs, eciu cmyoewm Habpar om 16 oo 20
oannos.

7.2.7 I1acnopT OLIEHOYHBIX MaTEePHAJIOB
Kon
Kontpoaupyemsie pazaensl (TEMbI) . HaumenoBanue
Ne n/mt KOHTPOJIHPYEeMOn
TVCTIATUTHHBI OLICHOYHOT'O Cpe/CTBa
KOMITETEHIINU
1 CHUMMETpHS KPUCTAIIOB OIIK-1 Tect
2 CumMmetpusi cTpyKTyphl kpuctasioB  [OITK-1 Tect
3 Kpucrannoxumus OIlK-1 Tect
4 dusnueckue cpoiicTBa Kpuctauo  [OITK-1 Tect
B @du3nKa peabHbIX KPUCTAIIOB OI1K-1 Tect
6 PocTt kpucramion OI1K-1 Tect

7.3. MeToauyeckue MaTepUAJIbl, ONpeAesIIOIINe  NPOUETYPhI
OIleHMBAHUSA 3HAHUI, YMEHHU, HABBIKOB H (MJIH) ONBITA AeATEJTbHOCTH

TectTupoBanue oOCymIeCTBISECTCS, JUOO TMPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMBI TECTUPOBAHUs, JHOO C HMCIOJIB30BAHMEM BBIIAHHBIX TECT-33aJIaHUN Ha
oymaxxauom Hocutene. Bpems TtectupoBanusi 30 MuH. 3aTeéM OCYIICCTBIISIETCS
POBEpKa TECTa SK3aMEHATOPOM M BBICTABISIETCS OIICHKA COTJIACHO METOINKU
BBICTaBJICHUS OIICHKHU TIPH MPOBEJCHUN TPOMEKYTOUHOM aTTECTAIINH.

Pemenne cTaHmapTHBIX 3a1ad  OCYIICCTBISICTCS, JUOO TIPH TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUS, INOO C HCIIOIH30BAHUEM BBTAHHBIX 3a/1a4
Ha OymaxkHoM HocuTene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCA
NpOBEpPKa pEIICHUs 3aJad SK3aMEHATOPOM M BBICTABISETCS OIEHKA, COTJIACHO
METOJIUKHY BBICTABIICHUS OIICHKH MPH MPOBEACHUN MTPOMEKYTOYHOH aTTeCTaINH.

Pemenne mnpukinagHBIX 3amad  OCYIIECTBISIETCS, JMOO TMPH TIOMOIIH
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHSL, JINOO C UCTIOIB30BAHNUEM BBIJAHHBIX 337249
Ha OymakHoM Hocutene. Bpems pemenns 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pEIICHHs 3a/ad 5K3aMEHATOPOM U BBICTABIIAETCS OIICHKA, COTJIACHO
METOJIMKHU BHICTABJICHUS OLICHKHU TIPH MPOBEACHUH MPOMEKYTOYHOM aTTECTAIIUU.



8 YYUEBHO METOJANYECKOE U THOOPMALIMOHHOE
OBECIIEYEHUE JUCHHUIIJINHDBI)

8.1 Ilepeuenb Yy4yeOHOIl JUTEPATYpbl, HEOOXOAUMOI ISl OCBOEHUS
AUCIHUTIIMHBI

1. Cepeees H. A. Kpucmannogpusuka: monoepagus / H. A. Cepeees, JI. C.
Paoywrun. — M: Ynusepcumemckas knuea, 2016. — 160 c.

2. bBepounckuti B. JI. Kpucmannogusuka: yuebHoe nocobue 0ns
camocmosimenvHou pabomor / B. JI. Bepoumckuu, O. H. Kamuvicuna, A. I.
Yemesepukosa. — Openoype: Openbypeckuii 20CyO0apCmeeHHblll YHUgepcumen,
2016. — 104 c.

3. Ilepenomosa H. B. Kpucmannoguzuka: co. 3aoau ¢ pewenusmu / H. B.
llepenomosa, M. M. Tacuesa; noo peo. 0. H. Ilapxomenko. — 6-eu30., nepepab. u
oon. —M.: U30. [Jom MUCuC, 2013.— 408 c.

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOTO Mpolecca MO0 IMCHUILIMHE, BKJIKYAs
nepeyeHb  JIMIEH3MOHHOTO NPOrPAMMHOr0  obOecledyeHHusi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH «HTEepHET», COBPEMEHHBIX
npogeccCHOHAIBHBIX 023 JaAHHBIX U HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Office Word 2013/2007, Microsoft Office Excel 2013/2007,
Microsoft Office Power Point 2013/2007, Windows Professional 8.1 (7 u 8), Adobe
Acrobat Reader, Mozilla Firefox.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1

OCYHWECTBJIEHUS OBPA30OBATEJIBHOI'O ITPOLECCA

1. Hdemoncmpayuonnvle 00pazyvl KpUcmaiios Kaibyumd, Keapud,
cecHemosoll conu, ghaoopuma u op.

2. Mooenu kpucmannuueckux pewemox OLK, T'IIK, IT1Y, CsCl,
chanepuma, ewopyuma, epaguma, Kpucmobanuma, pymuia, ¢aroopuma,
neposckuma u op.

3. Cemkxu Bymwga, cemxu bonovipesa, cmanoapmuvie NpoOeKyUuu,
CNpABoOYHas aumepamypa no Qu3u4ecKum c8oUCmMeam KpUCmaios.

10. METOAUYECKHUE YKA3AHUA JIJ51 OBYUAIOIIIUXCA IO
OCBOEHUMIO JUCHHUIIJIMHBI MO4Y JIs)

[To mucuumnmae «Kpucrammopusuka» 4YUTAIOTCS JEKIUH, HTPOBOAATCA
NPAKTUYECKUE 3AHATHS.

OcCHOBOI M3y4YeHMs] JUCLUIUIMHBI SIBISIFOTCA JIEKIMH, Ha KOTOPBIX
U3JIararoTcs HauboJee CylIeCTBEHHbIE U TPYAHbIE BOIPOCHI, @ TAKXKE BOIIPOCHI, HE
Halle/lne OTPAaKEHUs B yUeOHOU JIUTepaType.

[IpakTrueckue 3aHATHS HANpaBieHbl HA NPUOOPETEHHE NPAKTUYECKUX
HABBIKOB pacyeTa M3 pa3iuyHbIX pa3fenoB aucuuiiuHbl «Kpucramnoduszukay.
3aHATHS IPOBOJATCS] MYTEM PEIICHUS] KOHKPETHBIX 3a7a4 B ay AUTOPUH.

Bun yueOHbIX

. JleATenbHOCTh CTyICHTA
3aHATUN

Jlexmms Hanucanne KOHCIIEKTa JEKIMI: KPATKO, CXEMaTUYHO, MOCIIEI0OBATEIBHO




(¢uKcupoBaTh OCHOBHBIE IIOJIOKEHUS, BBIBOJABI,  (OPMYJIHUPOBKH,
00001IeHNs; TTOMEUaTh Ba)KHBIC MBICIH, BBIACIATH KIIOUEBHIC CIIOBA,
TepMuHBI. [IpoBepka TEpMHUHOB, MOHATHI C MOMOIIBIO SHIIUKIIONEINM,
CJIOBapei, CIPAaBOYHUKOB C BBIHUCHIBAHUEM TOJKOBAHUM B TETPA[lb.
O6o03HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOpPbIE BbI3bIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMou mauteparype. Ecmmu
CaMOCTOSITENIbHO HE yJaeTcsi pa3o0paTbcs B MaTepuale, HeoOXO0IuMOo
chopMyIHpOBaTH BONPOC M 337aTh IMPENOAABATEN0 HA JIEKIUN WX Ha
NPAKTHYECKOM 3aHSTHH.

IIpakTHueckoe
3aHATHE

KoncnektupoBanue peKOMEH1yeMbIX HCTOUHHKOB. PaboTa ¢ KoHCTIeKTOM
JEKUUH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IIPOCMOTP
pexomeHayemoi iureparypsl. [IpociaymmBanue ayino- U BUaeo3anucen
[0 3aJaHHOW TeMe, BBINOJIHEHUE pPacYeTHO-rpaUUecKuX 3aJaHui,
pelIeHne 3a1a4 110 AJIFOPUTMY.

CamocTosTenpHas
pabota

CamocrostenbHas pa0oTa CTYIEHTOB CIIOCOOCTBYET IIyOOKOMY
YCBOEHHUS y4eOHOr0 MaTepHasa U pa3BUTHIO HABBIKOB CaMO0Opa30BaHusl.
CamocrosTenbHas paboTa MpeanoaaraeT ciaelyolue COCTaBISIOINE:

- paboTa ¢ TeKCTaMM: yueOHHUKaMH, CIIPaBOYHUKAMHU, OTOJHUTEIbHOM
JUTEPATYPOH, a TaKXkKe MPOpPadOTKa KOHCIIEKTOB JICKIH;

- BBIIIOJIHEHHUE JIOMAILIHUX 3a/IaHui ¥ pacyeToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIBHOTO N3YUEHUS;

- ydqactue B paboTe CTyI€eHYECKMX HAyYHBIX KOH(PEpEeHUUH, OJTUMIIHAL;

- IOATOTOBKA K IPOMEKYTOYHOMN aTTECTallMU.

ITonroroBka K
IIPOMEKYTOUHOU
aTTecTaluu

T'oToBUTBHCH K HpOMC)KYTO‘IHOﬁ aTTeCTaluu CICAyEeT CUCTEMAaTHYCCKU, B
TCUYCHUC BCCTO CEMCCTpA. HNuTencuBHas IOATOTOBKA JOJIXKHA HAYAThCA HE
mO3JHEC, 4YCM 3a MCECAL-IIoJITOpa a0 HpOMe)KYTOQHOﬁ aTTecTanuu.
I[aHHLIC nepea 3a4etomMm C OI.IGHKOﬁ TpU JOHSA B(I)(I)CKTI/IBHCG BCETO
HCIIOJIB30BATh JJIA MTOBTOPCHUA U CUCTEMATHU3allu MaTCpHrajia.




JIMCT PETUCTPALIMU U3MEHEHUI

Ne
/o

[lepeueHb BHOCUMBIX U3MEHEHUH

JlaTa BHECEeHUs
W3MEHCHM I

IHonnuce
3aBEyIOIIETO
Kadeaponu,
OTBETCTBEHHOM 32
peanu3anuio OITOIT




