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1. HEJX OCBOEHUSA JUCLHUIIJIMHbI

Llenssmu ocBoeHUs qUCIUILTHHBI «IIpoOIeMbl cOBpeMeHHOI KpucTamiorpadum sBIsSIOTCS
¢dopmupoBaHue y cTyJeHTa-(pU3NKa IPEJCTABICHUNH O COBPEMEHHOM COCTOSIHUM (PU3UKU KOHJICHCHPO-
BAaHHOTO COCTOSTHHS,

3HaKOMCTBO C TAaKUMH HOBBIMH OOBEKTaMH HCCIEIOBaHUS KpUCTALIOrpaduu KaKk KBa3UKPUCTAIIIBI U
UX MaTeMaTUYECKUMHU MOJICIISIMU — KBAa3UIIEPHOANYECKIMHU Pa3OHEeHUSIMHY,

M3yueHHe OCHOB (hpaKTaIbHOW I€OMETPUHU U €€ IPUMEHEHUS MPH ONMUCAHUH KOHJIEHCUPOBAHHOTO CO-
CTOSIHUS BEI[ECTBA.

1)
2)
3)

3amaun TUCIUTUIAHBL

1. omiajcHMUE 3HAHUSIMH:
1) TeopeTH4ecKUX OCHOB HAyKH, TEPMUHOJIOTUHU, UCTOPUH CTAHOBIICHHUS,
2) METOJIOB YKCIIEPUMEHTAILHBIX U TEOPETUUECKUX MCCIICIOBAHUA,
3) npenMera M 00BEKTA UCCIICAOBAHUMN TAHHOW HAYKH,

2. OBJIaJICHHE HABBIKAMHU:
1) peuieHus pacyeTHBIX 3a/ad,
2) paboThl ¢ y4eOHOI U HAYYHOM JTUTEPATYPOid,
3) OBIaJaCHUE YMECHUEM PEIICHUS TBOPUSCKMX M HECTAHAPTHBIX 3a/1au.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumnuna «[Ipobaembl cOBpeMeHHON KpucTaorpagum» OTHOCUTCS » OTHOCUTCSA K 4acTu, popmupye-
MO¥ y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHNA OJIOKA «J{MCIIUTUTHHBI (MOMTYITH)».

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCHUIIJIMHE

[Inanupyemblie pe3ynbTaThl 00YUSHHS IO TUCHUILTHHE, COOTHECEHHBIE C TUIAHUPYEMBIMH PE3yJIbTaTaMU
ocBoerus OITOIT (koMITeTeHIMAMY U UHAMKATOPAMH JTOCTHKEHUS KOMITCTCHIIHH )

dopmupyembie [Tnanupyemsbie pe3yabTaThl O0YUYCHHS MO TUCIUILIUHE, B Haumenosanue orie-
KOMIIETEHLIMH COOTBETCTBHH C MHIUKATOPOM JOCTHYKEHUS KOMIIETSHITUI HOYHOTO CpeJICTBa
(xom, conepkanve | MHIUKATOP JOCTHKEHHS KOM-| Pe3ynbrarel 00y4eHus 110
KOMIICTCHIINH ) METEHIINN THACITUIIIHHE
(K00, codeparcanue UHOUKa-
mopa
I[IK-6. Cmocoben | IIK.6.1. Cnocoben ¢dopmupo- | 3Haer: TecToBbIE BOIIPOCHI
OCYIIECTBJIATh I0O- | BaTb M pPEATM30BBIBATH NPO- | - OoCHOBBI M 3Tanbl nexaro- | [Ipaktuyeckue 3amaun
UCK, KpuTuueckuii | TPAMMBI PasBUTHA YHUBCPCAIL- | rygeckoro  HMpPOEKTHPOBA-
AHATH3 u CHUHTE3 HBIX y‘-Ie6HI)IX JCUCTBUU HUS:
I1K.6.2. JleMOHCTpUpPYET 3HAHHE ’
uHpOpMAIUH, - TPUHIMIIBI TPOSKTUPOBA-
CoJiepKaHusl 00pa3oBaTEIbHBIX
MIPUMEHSTh CHC- N HUS HOBBIX 00pa3oBaTeIb-
" IIPOrpaMM IO CBOEH IHUCLMILIN-
TEMHBIN TOAXOM | o HBIX TIPOTpamMM H pa3padoT-

AJid pelICHUA I10-

[IK.6.3. CmocobeH mpoeKTHpO-

KM HWHHOBAIIMOHHBIX MECTO-

CTAaBIIEHHBIX 33/1a4 | Bath oOpasoBaTelbHEIC Mpo- | JMK OPraHM3aluu 00paso-
rpaMMbl Pa3M4YHBIX YPOBHEH M | BATEJIBHOTO IPOLECCa.
9JeMeHThl  00pa3oBarelbHBIX | YMeerT:

IIporpaMM B CBOEH NpeIMETHOM
obnactu

- OCBamBaTh PECypchl oOpa-
30BaTCIIbHBIX CHUCTEM 158
MIPOEKTUPOBAaTh WX pa3BH-
THE;

- MPOEKTHPOBaTh 00pa3oBa-
TENBHYIO cpemy, oOpa3oBa-
TEJIbHBIC TIPOrPAMMBbI

- IPUMCHATb 3HAHUA IJIA
OpraHu3aInA obpazoBa-
TEJILHOTO IpoLIecca;

- aJIanTupoBaTh COBPEMEH-
HBIC NOCTHMXKCHHUA HAYKH U




HayKOEMKHX TEXHOJOTHH K
00pazoBaTeILHOMY IIPOIIEC-
cy.

Brnaneer:

- METOIMKOM IIegarormuue-
CKOT'O ITPOCKTUPOBAHHUS.

IIK-7. Cnocoben
NPOCKTHPOBATh
WHJIUBUTyaTbHBIC
00pazoBaTeIbHBIC
MapmpyTel  00y-
YAOIUXCS 0 Tpe-
MOJJaBAEMbIM
y4eOHBIM TpeMe-
Tam

IIK.7.1. CoBmecTtHO C 00V
YaOIMUMHCS ONpEeAeTsieT HHA
JMBHTyaTbHBIH 00pa30BaTeIIb
HBII MapLIpyT
[IK.7.2. Omnpenensier coaep-
)KaHne W TpeOOBaHUA K pe-
3yJIbTaTaM  WHIWBUIYaIHHOH
00pa3oBaTeNIbHON TPaeKTOPHH
[IK.7.3. Bnageer wmeTogamu
MPOCKTUPOBAHUS  MHJIMBHYA
QIBHBIX 00pazoBaTeIbHBIX
MapUIpyTOB B CBOEU IIPEeIMETH
HOH o0yacTu ¢ ydeToM oOpa-
30BaTENBHBIX  MOTPEOHOCTEN
00yJarouxcs

3Haer:

- COBpPEMEHHBIE METOJbI
MUATHOCTHPOBAaHUS  y4eO-
HBIX JOCTW)KEHHH 00ydaro-
LIMXCsI, ONpeleNeHne IICH-
XOJIOTO-TIeIar OTHUECKUX
OCHOB MX WHIVBHIYaJIbHBIX
00pa3oBaTeNbHBIX MapIIpy-
TOB.

Ymeer:

-IPOBOJUTH  TUATHOCTHKY
yueOHBIX JOCTIKEHHUH 00Y-
YaIOIINXCS, BBIBIATH IICH-
XOJIOTO-TIeIar OTHYECKHE
OCHOBbBI HUX HWHIUBHUAYAJIb-
HBIX 00pa3oBaTEIbHBIX
MapIIpyToB.

Bunaneer:

- CIIOCOOHOCTBIO HCIIOJNIB30-
BaTh pE3yJbTaThl JHarHo-
CTHUKH JOCTH)KCHUU 00Yy-
YarOIIUXCs TPU TPOEKTUPO-
BaHMU WX WHAWBHIYAIbHBIX
00pa3oBaTeIbHBIX MapIIpy-
TOB.

TecToBbIE BOIIPOCHI
IIpakTrueckue 3amnauu

4. OBBEM U CTPYKTYPA JUCIHUII/IMHBI

prI[OCMKOCTB JUCIHUILIMHBI COCTABJIACT 3 3aueTHbIC CAUHMUIIDI, 108 gacos.

TemaTnuyeckuii mjiaaH
(¢opma o0yuenusi — ouHas

KonraktHas paboTa 00y-
JAIOIIUXCS = DopMBbI TEKY-
8 | ¢ memaroruyecknM paboTHH- g IIEro KOHTPOJIs
-
5 KOM 5 yCIIEBAEMOCTH
o
No HaumenoBanue tem % = £ s (no nedenam
2 Q
w W/WJIM pa3fiesioB/TeM | & 3 o ° L gé cemecmpa),
= g
JACTIUTLTHHBI 3| 8 ] .| Z §g - S & dbopwma ipome-
Q o, 3 < v
= S o = 58 |] E ) JKYTOYHOM
T g Ex | 58 (22 2 aTTecTalun
3) EZ o ® )
= 28| 8 = é IR (no cemecmpam)
(=¥ < s
= = © g
Merto AUCKpETHO-
TO MOJEIMPOBAHMS 12
1 | ymakoBok B Mmoie- | 9 14 4 5 2 8
KYJSIPHBIX Kpu-
cTajuiax
Monens ITocnoi-
HOTO pocTa pas-
2 pocta p 9|15 | 4 | 5 2 8 PK-1
OmeHuil, yImakoBOK
u rpagon




OpnHOMepHBIi! KBa-

3 | sukpucrawn ®udo- | 9 16 4 5 2 8
Ha4Yqu
JIBymMepHOE KBa3u-
4 | mepmoamueckoe 9 17 2 5 2 8 PK-2
pa3buenne Po3u
5 xfa“““ Merpo- 1 g | 18 | 2 | 4 2 9 PK-3
Bcero 3a 9 cemectp: 16 24 41 Ik3amen (27)
HToOro nmo AucuuiinHe 16 24 41 Ik3amen (27)

Conepmaﬂne JICKIITMOHHBIX 3aHATHH 11O AUCHHUIIJINHE

Tema 1. MeToa AMCKPETHOr0 MOIEJIMPOBAHNUSA YIIAKOBOK B MOJIEKYJISAPHBIX KPHCTAJLIAX
1. T'eomerpuueckasi U TUCKpETHAsI MOJEIH MOJIEKYII.
2. YmakoBOYHOE IPOCTPAHCTBO.
3. Kpurepuii TpaHCISIMOHHON YIaKOBKU MOJUKYOOB.
4. Kpurepwuii ynmakoBKY 3aJJaHHOTO HaOOpa MOJIUKYOOB € 3aJaHHBIM KOA(PPHUITUESHTOM YIAKOBKH.
5. KoampoBka ynakoBOK MOJUMHUHO B IUIOCKOCTH U MOJIUKYOOB B MIPOCTPAHTCBE.
6. Anroputmsl nepebopa BapUaHTOB YIaKOBOK MOJTHKYOOB.
Tema 2. MoaeJib 0CJIOIHOIO pocTa pa30oueHnii, yNakoBOK U rpagos
1. TlonaTue KOOpPAUHALMY B KPUCTAINIOXUMHUH.
2. Koopaunamnuonssie chepbl U KOOPAUHALMOHHBIE YHCTIA.
3. MHOrorpaHHHK IMOCIOHHOTO POCTA.
4. MeToJ NOCTPOEHUSI MHOTOIPAHHHUKA MTOCJIOHOTO pOCTa B NEPUOJUYECKUX CTPYKTYpaX.
5. CHexTpbl MHOIOI'PAaHHHUKOB.
Tema 3. OnHomepHbIii KBa3uKkpucTana ®udoHayun
1. Kgasunepuoamueckoe pa3doHeHHe — MOJIENIb KBa3UKPUCTAILIA.
ITocTpoeHne oTHOMEPHOTO KBAa3UKPUCTAIJIAa METO0M UHQIIALNY -1 ISALHIH.

2
3. HOCTpOCHI/Ie OJHOMCEPHOTO KBAa3UKpUCTAJLJIa MECTOAOM IMOJACTAHOBKH.
4

HOCTpOCHI/Ie OIHOMCEPHOTO KBa3UKpUCTAJJIa MECTOAOM CpE€3a U IPOCKIHUHU. MoaenbsHbIe MHOKECTBA

U WX TIapaMeTpu3arus.
5. 3oioroe ceuenne U nociaenoBarebHOCT, PruboHaUYH.
Tema 4. /IByMepHOe KBa3zunepuoandeckoe pazouenue Posu

1. ®pakrtan Po3u Ha KOMIIJIEKCHOM MIOCKOCTH.

2. Tloctpoenne TByMEpHOTO KBa3UIIEPHOAMYECKOTO pa3oueHust Po3u Metogom nHIISINN - 1eIsum.

3. Kgazunepuoanueckoro pazouenue Po3u — MoebHOE MHOKECTBO.
4. Cnabas u cuiibHas mapameTpusanuu pazouenus Posu.
5. O06ob6mennble pazdueHus Po3u, mocTpoeHHbIE HA OCHOBE KYOMYECKUX UPPALlMOHATbHOCTEH.

Tema 5. Mo3auku Ilenpoy3a

1. Mo3auku Ilenpoy3a — kBa3unepuoandeckue pazoueHus ¢ HEKpUCTAIIOrpahUIECKON CHMMETPUEH.

2. Pasbuenue [leHpoy3a Ha poMOBI JBYX COPTOB.



Pa36uenne [lenpoy3a Ha BO3AyITHBIE 3MEH U HAKOHEYHUKH JIP OTHKA.
I'pa¢ BepmuH pazduenus Ilenpoysa kak MOJIEIbHOE MHOXECTBO.

Cnabas u cuibHas napaMeTpHu3anuy BepunH pazouenus [lenpoysa.

© g ~ w

[Tocnoituerit poct rpada BepimnH pazouenus [lenpoysa.

Coaepxkanne NPaKTUYECKUX 3aHATHI 1O JUCHHUILINHE

Tema 1. MeTtogn AUCKPETHOTO0 MOAC/IUPOBAHUA YIIAKOBOK B MOJIEKYJIAPHBIX KPUCTAJJIaX

3ananue 1. /I npeioskeHHOro TIperojaBaTeaeM NOIMMIHO 1 Kodd¢uiuenTa ynakosku K paccunTars

HOPSIOK yIakoBOUHKIX IpocTpancTB N |, HE0OXOAUMBIX I EpeGopa BApMAaHTOB TPAHCIIALMOHHOM yIia-

KOBKH 3TOTO TIOJIMMHUHO C 33JaHHBIM KO3 (HIMeHTOM yrakoBKH K .

3amanue 2. [To popmyne o(N) = Z d, mocYMTaTh YKMCIIO IBYMEPHBIX YIIAKOBOYHBIX MPOCTPAHCTB PACCUH-
d[N

TaHHOrO B 3a1anuu 2 nopaaka N .

3ananue 3. [locTpouts Ha KiIeTyaTOl OymMare Ui B TEKCTOBOM peakTope (hparMeHThl BCEX IBYMEPHBIX

YHAaKOBOYHBIX pocTpancTs nopsaka N .

3amanue 4. [IpoBeputh KpUTEpUd TPAHCISIITUOHHON YIIAKOBKH JIJIS MIPEJIOAKEHHOTO TIPETo/1aBaTesieM mo-

JUMUHO BO BCEX MOCTPOCHHBIX YITAKOBOYHBIX MPOCTPAHCTBAX.

3ananue 5. Jlns ynakoBOYHBIX POCTPAHCTB, B KOTOPHIX KPUTEPUI YITaKOBKH BBINOJIHAETCS, IOCTPOUTH

(bparMeHThI COOTBETCTBYIOIINX TPAHCIIMOHHBIX YITAKOBOK TOJIMMHUHO.

3ananue 6. YKa3aTh OJIHY U3 3JIEMEHTAPHBIX STYEEK MOJIYYEHHOTO BAPUAHTA YIIAKOBKH ITOJIMMHUHO.

3ananue 7. Jlns KaXa0ro BapuaHTa yIakoOBKU MOJUMHUHO 3aIIUCaTh KO/ YIIAKOBKHU.

Tema 2. Moaeas IlocaoiiHoro pocra pa3ouenuii, ymakoBok u rpagos

3ananue 1. Jlns npeaioxkeHHOro mpenojaBaTesieM Habopa MOJIMMUHO CO31aTh (ailiibl TaHHBIX AJIS Iepe-
Oopa BapHaHTOB TPAHCIIUOHHON YIIAKOBKH Ka)IOTO TIOJIMMHUHO ¢ KOA(GGHUIIMESHTOM yrakoBku k=1
(TpancnsaunonHoro pazouenus). C momoribio nporpammsl Pack Polymino.exe paccuurtats 3T pa3oueHus.
C ucnonp3oBanueM nporpammel Cod View.exe MocMOTpeTh MMOIY4YEHHbIE BApUAHThI pa30reHus. Matpuiist
YIIaKOBOYHBIX MPOCTPAHCTB, KOJIBI MOJYYECHHBIX pa30reHuii U parMeHThl CaMUX pa30MEeHHii BHECTH B OT-
9er.

3ananue 2. /{1 NOTUMUHO, AJI1 KOTOPOTO TPAHCISALMOHHBIX pa30ueHHi He 0OHApYKEeHO, MTOJ00paTh MaK-
CHUMaJIbHBIN KOA(GUIIMEHT YIAaKOBKH, TPH KOTOPOM YIaKOBKA ATHX MOJUMHHO CYIIECTBYeT. Pe3ynbraT
3aHECTHU B OTYET.

3amanwue 3. [y KaXI0T0 MOJTMMUHO U3 TIPEIJIOKEHHOTO paHee Habopa co3aaTh (haii JaHHBIX AJI repedo-
pa BapHaHTOB MEPUOIMUCCKOM YITAKOBKH ¢ KOI(DPHUIIMESHTOM yIaKOBKH K=1 U 4HCIOM TPaHCIIAIIHOHHO He-
3aBUCHMBIX moymMuHO Z=2,3,4. C momomnisio mporpammel Pack Polymino.exe paccuntars 3TH pa3oueHUs.
C ucnonszoBanueM nporpammbl Cod View.exe MOCMOTPETH MONTy4YeHHbIE BapUaHThI pa3ouenus. Kommnue-
CTBO TOJYYEHHBIX BAPHAHTOB pa30MEHUH 3aHECTH B TAOJUILY.

TTonmumuuo =1 =1 Z=1 Z=1

3ananue 4. Co3aare ¢ailn n1aHHBIX U1 TOWCKA BAPUAHTOB Pa30MEHU TNIOKCOCTH Ha YETHIPE MOIUMHUHO
npenoxeHHoro Habopa. C nomomikto nmporpamMmel Pack Polymino.exe paccunrars 3ti pazouenus. C uc-
nojp30BaHueM nporpammbl Cod View.exe MOCMOTpETh NOJTy4YeHHbIE BapuaHThl pazouenus. KonmdecTBo
MOJIyYE€HHBIX BApHAHTOB pa30UeHni 3aHECTH B OTYET.

Tema 3. OnHomepHbIii KBasuKpucTaLIl PudoHaY4YH

3ananue 1. [nsg ogHOMepHOTO KBa3uKpucTauia @UOOHAYYM pacCUUTATh 3HAUEHUS! PYHKIIUHU CIIOKHOCTH
qutst mepBbIx 10 3HaueHuit N. J{7s 3Toro yao0HO MPEeICTaBUTh 3TO OJJHOMEPHOE pa3OHEeHUE B BUIE TIOCIIE0-
BaTENILHOCTH, cocTosimeil u3 6yks L u S, 1 BemucaTs Bce pa3inyHble Tpoiiku OykB 1t N=1, Bce pa3nuy-



HBIE TSITepKU OyKB 17151 N=2 u Tak jgainee. [lonbiTaiitreck yragars GopMyny 3aBUCUMOCTH (QYHKIIUHU CIOXK-
HOCTH OT N.
3ananue 2. J{ns yeTpipex 00001meHHBIX pa3oueHnii Po3u mocuuTars 3Ha4eHUS PYHKIIUHN CIOKHOCTH IS

HECKOJIBKHX IIEPBBIX 3HAYCHUH N, UCIIOIb3Ys TOT (baKT, 4TO N-KOpOHaA Crn (TRGB) COACPKHUT NPEACTABUTEC-

neii Beex ¢uryp u3 pazouenust Po3u, KoTopsie HOPOXKIAIOT BCE c(n) pa3sIu4YHBIX N-KOPOH CI’n (T) B pas-

OueHuu.
Tema 4. /IByMepHOe KBa3zunepuoandeckoe pazouenue Posu

3ananwue 1. J{ns perynsapHbix GpakTaaoB (CMOTPHU MPUIIOKEHUE) PACCUUTATH (PPaKTAILHYIO Pa3MEPHOCTh
D. Pe3ynbTarhl BHECTH B OTUET.

3ananue 2. C UCIONIB30BaHUEM KOMIIBIOTEPHOU TporpaMMbl Paport.exe moctpouts ppakrai «IpakoHy.
Koadduuments! appuaHbpIx mpeodpazoBaHmii BHECTH B Ta0IHUIy ¢ momouibio kHorku Dracon 1. TTogo6-
patb MacmTal s ONTUMAaJIBHOTO pa3Mepa uzoopakenus. [IpoHabironaTh, Kak MEHSETCSI KAPTHHKA TIPH
W3MEHEHUU BEPOSATHOCTEH MEPBOTO U BTOPOTO MpeoOpa3zoBaHMiA.

3amanue 3. Micnonb3ys kHonky Dracon 2 Beectu koddduitmenTsl ahhUHHBIX MpeoOpa3oBaHUil BHECTH B
TabJMIy U TocTpouTh Pppakran «[ upisiHIa ApakoHOBY. MI3MEHUB COOTBETCTBYOIIHE KOA(D(UIIUEHTHI, TI0-
crpouts «[ upisHAY BOJIKOBY. KO dUIMEeHThI HAaliTH B TEOPETUYECKOI YacTH.

3amanwue 4. [loctpouts pakran «JIMCcTOK manopoTHUKa», BBens K03 duumentsr ahunubix npeodpaszo-
BaHMI C MOMOIIbIO KHOMKK Paporotnik. Yeennuus macintab, yoeautcst B camononoouu hpakraia.
3ananue 5. MI3MeHUB BepOSTHOCTH MEPBBIX JBYX MPEe0Opa30BaHUM, UCKIIIOUUTH U3 CIHCKA IIEPBOE MPE00-
pasoBanue. Hao00poT, HCKITIOYHMB TPEThE M YETBEPTOE MPEOOpa3oBaHme, YOSIUTHCS, YTO IEPBOE Mpeodpa-
30BaHHE OTBEUACT 3a CTEOCIIb JTUCTKA.

3ananue 6. PaccMoTpeTh pakTaibl, KOTOPBIE MOMYYAIOTCS C UCIOIb30BAaHUEM BTOPOTO-TPETHETO U BTOPO-
ro-4eTBEPTOro Mpeodpa3oBaHUM.

3aganue 7. O0nymB K03 durpenTs! b u C, yoeIuThCs, 4TO OHM OTBEYAIOT 3a U3rHO JIHCTA.

3ananue 8. Ypasuss ko3 duients! f TpeThero u 4eTBEpTOro npeodpasoBaHuii, yoeaAuThCS, YTO 3TOT KO-

3¢ GUIMEHT OTBEYAeT 3a CABUTHU JIUCTOYKOB BJIOJIb CTEOIS.
Tema 5. Mo3auku Ilenpoysa

3ananue 1. {715 npeioxkeHHO# mpenoaBareneM Moliekysl ((aiin ¢ pacimperuem *.iNS) ¢ OMOIIBIO
nporpamMmMbl APProX.eXe C paccuuTaTh MonMKyOs! ¢ marom annpokcumanuu $=0.80, 0.60, 0.40 A.
3ananue 2. JIns nonuky6a ¢ marom anmpokcumaruu $=0.80 A ¢ momorsio mporpammer Search Pack.exe
MPOU3BECTH PACUET BO3MOXKHBIX BApUAHTOB YIIaKOBKHU ¢ KoddduirenTom ynakoBku k=0.75, 0.70, 0.75,
0.70, 0.65, 0.60, 0.55, 0.50. B 6;113u MakcUMaJIbHOTO K, IPH KOTOPOM YHCIIO BAPHAHTOB OTIIMYHO OT HYJIS
npou3BecTH pacueThl MeHss K ¢ marom 0.01.

3amanue 3. Mcnonb3ys pe3yabTaThl MPEAbIIYIIEro 3alaHus 0A00paTh KOAPPHUIUEHT YIIaKOBKHU K, mpu
KOTOPOM YHCIIO BAPHAHTOB YIAKOBKHU cocTaBiseT mopsaka 10-20. J{ist aToro K ¢ HOMOIIBIO TPOrpaMMBbl
Search Pack.exe nmpousBecT pacueTsl BApUAHTOB YIAKOBKHU MOJIMKYOOB C IIaraMu armpoKCUMAaIiu
$=0.60, 0.40 A. Ec;u unciio BapuaHToB Gy/IeT MEHbIIE UM OOIbIIE YKa3aHHOTO JUANa30Ha IIOBTOPUTE
pacyeTsl iIs OONBIIEro WM MEHbBIIETo K, COOTBETCTBEHHO.

3ananue 4. OToOpaTh U1 KaXK10T0 U3 1IaroB anmpoKCUMAaIMK 1o oJJHOMY (hailiny ¢ pacuipeHueM *.out ¢
OOIIMM YUCJIOM BapUaHTOB yNakoBkH nopsiaka 30-50. [l HUX ¢ HOMOIIbIO IPOTpaMMBbl
Calc_structures.exe paccuMTaTh MOJEIbHBIE KPUCTAIUIMYECKHE CTPYKTYpBI. UeThIpe MepBbIX CUMBOJIA B
Ha3BaHMHM (DalIOB CTPYKTYpP PEKOMEHIYEeTCsI B3ATh U3 IIara anpoKCUMaluu U K03(pPUIMEeHTa yIIaKOBKH.
Hanpumep, 115 $=0.60 A u k=0.57 sto 6ymyT mudpst 6057.

3ananue 5. C ucnonp3oBaHueM nporpammsl Optim.exe Npon3BEeCTH YTOUHEHUE BCEX PACCUUTAHHBIX BapH-
aHTOB KPUCTAIUTMUECKUX CTPYKTYp. VCIIonb30BaTh Ui yTOUHEHHS 4 UTEpALlUU C TapaMeTpaMH 1o yMOJI-
YaHUIO.

3anganue 6. C noMorsio mporpaMMel Comparison.exe NpoBECTH CpaBHEHHE MOTYYEHHBIX MOJIEIBHBIX KPHU-
CTAUTMYECKUX CTPYKTYP C UCXOTHOW CTPYKTYpPOH, U3 KOTOPOU Opasiack MOJIEKYJIa JIsl pacueTa MOJIMKy0O0B.
OnpenenuTs KOJIMYECTBO TEOPETUYECKU PACCUMTAHHBIX BAPUAHTOB, COOTBETCBYIOIINX PEAIILHON CTPYKTY-

pe.



5. OHEHOYHBIE CPEACTBA JJIs1 TEKYHEI'O KOHTPOJIA YCIIEBAE-

MOCTH, TIPOMEXYTOUYHOM ATTECTAILIMU 11O UTOI'AM OCBOE-

HUA JTNCIHUIIVIMHBI U YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJIbHOM PABOTHI CTYJIEHTOB

5.1. Tekyuuii KOHTPOJIb yCII€eBAEMOCTH
Bonpocs! k pedTHHI-KOHTPOJII0 Nel

1. VYKaxuTe, B KAKMX PEIIeTKaxX JBa YIJIa SBJIAIOTCS IPSIMBIMU, a TPETUN OTIMYEH OT 90%?
a) TeKCaroHAJIbHOW U MOHOKJIMHHOM;
0) poMOMYECKON 1 MOHOKIMHHOM;
B) TPUTOHAJIILHON U POMOUYECKOM;
') TETparoHaJbHOW U POMOMUYECKOM.
2. Ecnu kakas-nu6o miocKoCcTh HE MepecekaeT och X, TO ee HHAEKC Musuiepa o 3Toi ocu paBeH:
a) HYIIIO;
0) OECKOHEYHOCTH;
B) €IIMHUIIC;
I') HE YKa3bIBaeTCA.
3. Ecnu BemecTBo MOXKET CYIIECTBOBATH B PA3HBIX KPHCTALIMYECKAX MOAN(DUKAIIUSAX, TO TIPH STOM:
a) MEHSETCs IIIOTHOCTh YIAKOBKH U KOOPJMHAIIMOHHOE YHCIIO;
0) MEHseTCs IIIOTHOCTh YIIaKOBKH;
B) MEHSETCS KOOPAUHALMOHHOE YUCJIO;
I') HUYEro HE MEHSETCS.
4, Haubonee cnaboii siBisiercs:
a) MOHHAas CBSI3b;
0) KOBAJICHTHAsI CBSI3b;
B) MOJIEKYJISIpHAs CBA3b;
I') MeTaJsIn4yecKas CBS3b.
5. DHeprus ONTHYECKON BETBU KOJIEOaHHUI aTOMOB B pPEIIETKE, COCTOSIIEH U3 aTOMOB JIBYX COpPTOB:
a) Bcer/ia O0Jble SHEPTUH aKyCTUYECKUX KOJIeOaHMiA;
0) Bcerja MEHBIIIE YPHEPTUU aKyCTUUECKUX KOJICOAHMIA;
B) MOXeT ObITh Kak OOJIbIIIE, TAK U MEHbIIIE SHEPIHH aKyCTUUYECKUX KOoJieOaHMii;
r) OoJbllle UM paBHA YHEPIHH aKyCTHUECKHUX KOJeOaHHi.
6. YacToTa Koje0aH1i EeNOYKH OAMHAKOBBIX aTOMOB 3aBUCHUT OT BOJTHOBOTO YHCHIa!
a) JIMHEWHO;
0) CHHYCOHMIaTIbHO;
B) AKCIIOHEHIIMAJIBHO;
r) 9T0 00JIee CIIOKHAs 3aBUCUMOCTb.
7. [To Monenu DiiHIITelHA TEMJIOEMKOCTh BOJIM3U HYJIS 3aBUCUT OT TEMIIEPATYPHI:
a) JTMHEWHO;
0) PKCTIOHEHIINAIIBHO;
B) KyOMYEeCKH;
I') HE 3aBUCHUT.
8. ITo 3akony Jrononra-IITi TermnoeMKocTs BOJIM3U HYJS 3aBUCUT OT TEMIIEPATypHI:
a) JTIMHEWHO;
0) PKCIIOHEHIIMAIIBHO;
B) KyOMUYECKH;
I') HE 3aBUCHUT.
0. Monens [lebast 11t TEMI0EMKOCTH BBEJEHA C YUETOM CIEAYIOUIUX MPEANOI0KEHHN:
a) HEMPEephIBHOCTU CPebl U UACHTUYHOCTHU MPOJIOJIBHBIX U TONEPEUHBIX KOJIEOaHUH;
0) MUHUMAQJIbHOCTH SHEPTUU CUCTEMBI;
B) CyIllecTBOBaHHUs Temrieparypsl Jlebas;
') CylIecTBOBaHUS pacmpenenenus boabimana.



10.

11.

12.

13.

14.

15.

16.

17.

18.

DOHOHBI:
a) OMHUCHIBAIOTCS CTAaTUCTUKOW bo3e-DifHITelHa;
0) SBISIOTCS KOJUICKTUBHBIMH KOJICOAHUSMH KPUCTAILTMYECKON PEIICTKY;
B) SIBIISIFOTCS HOCHUTEISIMU SHEPIHH;
T) SIBJISIIOTCS HOCUTEJISIMU 3apsia.
Teopus dpyne-Jlopenua:
a) HEMPaBUJIbHO OMKCHIBAECT 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTU OT TEMIIEPATYPHI;
0) HENpPaBUIBLHO OMHUCHIBAET 3aBUCUMOCTH TEIJIONPOBOHOCTH OT TEMIIEPATYPHI;
B) HEMPABHIBHO OMHUCHIBACT JIEKTPOHHYIO TEIIOEMKOCTb;
I') HEMPaBHJIBHO OMHUCHIBAET 3aBUCUMOCTH 3JIEKTPOHHOM TEIJI0EMKOCTH OT TeMIIepaTyphl.

Bonpocel K peiiTUHHT-KOHTPOJII0 No2

ITo 3akony Bunemana-®panna-Jlopenua:
a) OTHOIIEHHE MEX]Y TEIJIO- U 3JIEKTPOIIPOBOJHOCTHIO MTPOIIOPLIUOHAIBEHO TEMIIEPATYPE;
0) OTHOIIEHHE MKy TEIJIO- ¥ AIEKTPOIIPOBOJHOCTHI0 0OPATHO MPOIMOPLIMOHATIEHO TEMIIEPATYPE;
B) OTHOIICHHE MEX]y TEIIO- M 3JIEKTPOIPOBOHOCTHIO MPOIMOPIIMOHAIBHO KBAAPATY TEMIIEPATYPHI,
I') OTHOLICHHE MEXAY TEIUIO- U 3JIEKTPOIPOBOIHOCTHIO OOPAaTHO MPOMOPLMOHAIBHO KBApaTy TeMIIe-
paTypsl.
[TonBU>XKHOCTH HOCUTENEH 3apsiia - 3TO:
a) CKOPOCTbH YIOPSIJIOYEHHOTO ABMKEHUSI HOCUTENICH 3apsijia B MOJie SAMHUYHON HAIIPSKEHHOCTH;
0) CKOPOCTH IBUKEHUSI HOCUTENEH 3apsija B 1M0Jie AMHIUYHON HAMPSKEHHOCTH;
B) CKOPOCTH TEIUIOBOTO JIBIKEHUSI HOCUTENIEH 3apsijia B 10JIe AMHUYHON HANPSIKEHHOCTH;
I') CKOPOCTh YMOPSAIO0UYEHHOTO JIBUYKEHUSI HOCUTENEH 3apsia MPU eIMHUYHOM COTPOTHUBIICHUHU.
CreKTp 2JIEKTPOHA B KPUCTAILIE SIBJISETCA:
a) CILIOIIHBIM;
0) IUCKPETHBIM;
B) 30HHBIM;
I') [0JIOCAThIM.
[Hupuna pa3penieHHON 30HbI B KPUCTAJIE C POCTOM DHEPTHHU:
a) pacTer;
0) yMeHbIIaeTcs;
B) HE U3MEHSETCH;
') 30Ha HCcUYe3aer.
DddexkTBHAsA Macca HOCUTENEH 3apsia:
a) paBHA WHEPIIMOHHOW Macce;
0) paBHa I'paBUTAIIMOHHON Macce;
B) sIBIIsIETCS KOO(PPUIIMEHTOM IPONOPIUOHATFHOCTY IPHU OMMCAHUU JBUKEHHSI HOCUTES 3apsia B
110JI€ KPUCTAJUTMUECKOM PEeIIeTKH;
T) SIBISIETCS MOCTOSIHHBIM KO3 PUIIMEHTOM IPONOPIIMOHATFHOCTH MPU OMMCAHUU ABM)KEHUS HOCHUTE-
JI51 3apsi/ia B M0JI€ KPUCTAJUIMUECKOM PELIeTKH.
B cBepxmpoBosIieM COCTOSHUN PaBHO HYIIO:
a) COMPOTHUBIIEHUE B MPOBOJIHUKE;
0) IPOBOAMMOCTH B TIPOBOJIHUKE;
B) MarHWTHOE T10JI¢ BHYTPH ITPOBOIHHKA;
I') BCE BBILIEIIEPEUHCICHHOE.
[Ipu mepexope u3 CBEPXMPOBOASAIIETO COCTOSHUS B OOBIYHOE CBOMCTBA TPOBOTHUKA MEHSFOTCSI

MI'HOBCHHO:

19.

a) B CBEpXIPOBOAHMKAX | pona;

0) B CBEpPXITPOBOJIHUKAX 2 POJIa;

B) BO BCEX CBEPXIIPOBOJHUKAX;

I') HU B OJTHOM U3 NIEPEUYUCICHHBIX TUIIOB CBEPXIIPOBOJIHUKOB.
[TepBsiit 3akoH PuKa hopMyIupyeTcs cleayomuM 00pa3om:

a) J = - D(dc/dx);



20.

21.

22,

23.

24,

25.

0) J = D(dc/dx);
B) J = - D(dc/dt);
r) J= - D(dc/dt).
Bropoii 3akon ®uka GopMyIupyeTcs CIeIyroIM 00pa3oM:
a) dc/dt = D(d? c/dx?);
6) dc/dt = - D(d?c/dx?);
B) dc/dt = D(dc/dx);
r) dc/dt = -D(dc/dx).
B cootBectBuu ¢ 3akoHOM {rosionra u [ITh TenioeMKoCTh NponopUHOHAIIbHA:
a) 3R;
0) 5R;
B) 2R;
r) 1R;
n) 4R.

Bonpocel K peMTHHT-KOHTPOJII0 Ne3
Ha nannoii cxeme no3umnuei 3 oTMeUeH:

a) YCWJINTEIb;
0) pe3oHaTrop;
B) MarHur;
I') TeHepaTop;
1) JETEKTOp.
Ha pucynke nzobpaxena:

a) F-pemerka;
0) R-pemierka;
B) C-pemierka;
r) P-pemierka;
n) l-pemerka.

Ha pucyHnke u300paskeH pa3pe3 CTpyKTyphI aiMasza

a) HopMaybHO K ceTkam (110);

6) HopManbHO K ceTkam (111);

B) HOpMasbHO K ceTkaM (100).
Ha pucynke nzo0OpaxeHna:



26.

217.

28.

29.

30.

31.

a) F-pemerka;
0) P-pemeTka,
B) C-peleTka;
r) P-pemerka;
n) |-pemerka.

Ha mannoii cxeme nosunueii 4 oTMeueH:

a) YCUJIUTEIb;
0) pe3oHaTop;
B) MarHur;
I') reHeparop;
1) IETEKTOp.
IupuHa 3anperieHHoN 30HbI B KPUCTAILIE C POCTOM SHEPTHUU:
a) 30HA UCYE3AET;
0) yMeHbLIaeTcs;
B) pacTeT;
T') HE U3MEHsEeTCS.
Ha pucynke nzobpaxen negexr:

a) no loTku;
0) npumecu;
B) 110 DpeHKelto.
Koad¢unuent rermnonposogHoctu B CU umeet pazMepHOCTS:
a) Jhx/(MK);
6) Bt/(MK);
B) B1/(krK).
B ypaBHeHHH kose6aHusT OJJHOPOAHOM CTPYHBI YaCTOTa KOJIeOaHUI 3aBHCUT OT BOJTHOBOTO YHCJIA:
a) JTMHEWHO;
0) CHHYCOWIAJIbHO;
B) DKCIOHEHIIMAJIBHO;
I') HE 3aBUCHUT.
['mpoMaruuTHOE OTHOILIEHHE HJIEKTPOHA OKA3aJI0Ch B J[Ba pa3a 0oJIbIlIe PACCUUTAHHOTO U3-3a!
a) olIMOKMU B pacyeTax;
0) MOrpernHoCTH U3MEPEHU;
B) CYILECTBOBAHUS CIIHHA;



I') CYIIECTBOBAHUS MAarHUTHOI'O MOMEHTA JIEKTPOHA.
5.2. IlpomeskyTO4HAsA aTTECTALMS

Bomnpocel k 3a4eTy ¢ OLEeHKOM

JlMcKpeTHas MOJIeIb MOJIEKYJIbl — HOJIUKYO (ITOJMMHUHO B IBYMEPHOM CIIy4ae).
AnmpoKkcHuManus MOJIEKYJ JUCKPETHBIMU MOJAETISIMH.

VYnakoBo4Hoe IpocTpaHcTBO. [IprMepsl yakoOBOYHBIX IPOCTPAHCTB.

Kputepuii TpaHCIALMOHHON YIIaKOBKU MOJIUKYOOB. AJTOpUTM mepebopa TPaHCISAIMOHHBIX YITaKOBOK.
Kpurepuii neprnonnveckoil yrmakoBKM HECKOJIbKUX MOJUKYOOB.

KoaupoBka pa3z0oueHwmii mpocTpaHCcTBa Ha TIOTUKYOHI.

AKCHOMBI MOJIENIH OCTIOHHOTO POCTA.

ANTOpPUTM MOCTPOCHHUS MHOTOTPAaHHHKA MTOCIOWHOTO POCTA MEPUOTUIECKUX CTPYKTYP.
CrieKkTpbl MHOTOTPAHHUKOB POCTa PEATIbHBIX KPUCTAIUINYECKUX CTPYKTYP.

0. ®paxTanpHBIN XapaKTep MPUPOTHBIX OOBEKTOB.

1. KoHCcTpyKTHBHBIE (hpaKTabI.

12. CummeTtpust camorogo0ust ppakTaios.

13. 3mes ['ocnepa. [Tapagokc N'ocnepa.

14. ®paxranbHasg pa3MEpPHOCTb.

15. Cuexxunka Koxa. Pazouenue mnockoctu Ha ppakranbsl Koxa.

16. Cnyuaiinsie ¢pakransl. Anredpandeckue ppakTaibl.

17. ®pakrans XKronua u ManaensOpora.

18. 3omoToe ceuenne. OTHOMEPHBIH KBasUKpucTauT PuboHaYYH.

19. KBazuxpuctamn @ruOoHaYUN KaK MOJEIbHOE MHOXKECTBO.

20. KBazunepuoauueckoe pazouenune Po3u — 1BymepHBbIi aHaor kBazukpucraia GudoHaqyqn.
21. [TapameTpu3zanus AByMEpHOTO KBa3UIepHoAnYecKoro pa3ouenus Posu.

22. TlocnoWHBINA POCT IBYMEPHOTO KBa3UIIEPHOIUIECKOTO pa3doueHus Posu.

23. O600mmeHHbIe pa3oueHus Posu.

24. PaznoBuaHOCTH Mo3auk [leHpoysa.

25. Mo3zauku [leHpoy3a Kak MOJIe/IbHbIE MHOXECTBA.

26. ITocnoluseiii poct rpanui Mo3anku [leHpoysa.

RROOoNoO O R~LNE

5.3. CamocTosiTe/IbHAsI padoTa 00y4ar0IIerocs

Opranuszanus 1 y4eOHO-MeTOAMYeCKoe oDecreyeHne
CaMOCTOSITEIbHOM Pa0oThI CTYICHTOB

[TpuBOaMTCS XapaKTepUCTHKa BCEX BHUIOB U (POPM CaMOCTOATEIbHONW pabOThI CTYIEHTOB, BKIIIOUAs
TEKYILYIO U TBOPUECKYIO/UCCIIEI0BATENbCKYIO AEATENbHOCTD CTYICHTOB!
Texymasa CPC, HanpaBiieHHas Ha YIiyOJeHUE U 3aKpelyieHUe 3HaHUM  CTy/IeHTa, pa3BUTHE
MIPAKTUYECKUX YMEHUH BKIIIOUAET:
- paboTYy C JIEKIIMOHHBIM MaTE€PHUAIIOM, TOMCK M 0030p JIUTEPATYpPHI U SJIEKTPOHHBIX UCTOUYHUKOB
uHbOpMaIUY 0 MHIMBUAYABLHO 33JJaHHOH MpobiiemMe Kypca,
- BBITIOJTHEHWE JOMAIITHUX 33JIaHUH, KOHTPOJIBHBIX padoT,
- - U3y4YEHHUE TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO TPOPAOOTKY,
- IOATOTOBKY K NPAaKTHYCCKHUM U CCMHUHAPCKUM 3aHATHAM,
- TOJITOTOBKA K KOHTPOJILHON paboTe, K 3a4eTy, IK3aMeHY.
TBopuyeckasi npo0JieMHO-OpHEHTHPOBAHHAs camMocTosiTelbHast padora (TCP), opueHTHpoBaHHas Ha
pa3BUTHE  HMHTEIUICKTYalbHbIX  YMEHHMH, KOMIUIEKCA  YHHMBEPCAJIbHBIX  (OOIEKYIbTYPHBIX) U
HpO(beCCI/IOHaJ'H)HI)IX KOMHeTeHHHfI, IMOBBIIICHHUEC TBOPUYCCKOro IMOTCHOMATIa CTYACHTOB BKJIHOYACT
ClIeyIoIIMe BUIbI paboT 10 OCHOBHBIM Ipo0iieMaM Kypca:
- TIOUCK, aHAJIU3, CTPYKTYPUPOBAHUE U TIpe3eHTalus WH(OpMaIuu,
- aHaJIM3 HAY4YHBIX MYOJIMKALMH [0 3apaHee ONpeIeIeHHON IPernoaaBaTeieM TEME;
- aHaJIM3 CTAaTHCTUYECKUX M (PAaKTHYECKMX MaTepuajoB MO 3aJaHHOM TeMe, NMPOBEJCHHE pPACUYETOB,
COCTaBJIEHHE CXEM U MOJIEJICH Ha OCHOBE CTATUCTUUYECKUX MaTepPHAJIOB.



Conep:kanue caMOCTOSATEIbHON PAa00THI CTYJAEHTOB MO AN CHUIINHE
TeMbl JOMANTHUX 3aIaAHUI:

1.
2.
3.

o o

©

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

Y11akoBOYHBIE IPOCTPAHCTBA HA TUIOCKOCTH.

Kpurepuii TpaHCIISILIMOHHON YIIAKOBKY IOJIMMHUHO

Ilepe6op Bcex BO3ZMOXKHBIX TPAHCISALMOHHBIX YIIAKOBOK 3alaHHOIO MOJIMMHHO C 33JJaHHBIM KO-
3¢ (HUIMEHTOM YITAaKOBKH.

Ilepe6op Bcex BO3MOXKHBIX MNEPUOJUUECKUX YHNAKOBOK JBYX IOJUMHMHO, CBS3aHHBIX LEHTPOM
HUHBEPCHH.

CocraBieHune Kojia NepuoANYECKOro pa30MeHMsl INIOCKOCTH Ha OJIMMHUHO.

Boccranosnenne pa3oueHus MI0CKOCTH Ha MOJUMHHO 10 KOy YITaKOBOKH.

ITocnoiiHbIl POCT NEPUOJNUECKOr0 pa30MEeHUs IIIOCKOCTU Ha NOJMMHUHO. POpMUpPOBAHUE MHO-
rOYrOJIbHHUKA IIOCIOMHOIO pOCTa.

ITocTpoeHre MHOTOYTOJIbHUKA ITOCIOMHOIO POCTa METOIOM «3BE3bD».

AHanu3 cneKTpa MHOTOTPAHHUKOB POCTa OPraHMYECKOI'0 pPeajbHOI0 MOJIEKYJISIPHOTO KpUCTal-
na.

[TocTpoeHne KOHCTPYKTUBHBIX (PpakTasioB. Pacuer ¢ppakranbHOI pa3MepHOCTH.

AHanu3 npupoaHbIX (paKkTaIbHBIX 00BEKTOB.

HccnenoBanue ¢paxranos XKroima ¢ MOMOIIBI0 KOMIBIOTEPHONW MTPOTPaAMMBI.

CKOpOCTb MOCIOWHOTO POCTa OJTHOMEPHOT0 KBazukpucrania PuboHayyu.

Koopaunaiuonsele ynciia KBa3suepuoanyecKkoro pazouenus Posu.

MHOroyrojapHHUK IMOCIOMHOr0 pocTa JByMEPHOI'0 KBA3UIIEPUOINIECKOro pazdouenus Posu.
[Toctpoenune mo3auk [leHpoy3a ¢ MOMOLIBIO CIIEHHATIBHON TPOrPaMMBbI.

KonTpoJs camocTosiTe/IbHOM padoThI
OneHka pe3yslbTaTOB CAaMOCTOSITEIbHOM paOOThl OpraHu3yercss Kak €IUHCTBO JABYX (opM:
CaMOKOHTPOJIb ¥ KOHTPOJIb CO CTOPOHBI Ipenozaasateneid. OLeHKa pe3ynbTaTOB CaMOCTOSTEIbHON PaboThI
OpPraHU3yeTcs CIeNYIOIIUM 00pazoM:
® KOHTPOJIbHBIC BOIIPOCHI, 33/1aBaeMbI€ TIPU BBHIITOJHEHNUH U 3aIIUTaxX JIAOOPATOPHBIX padoT;

KOHTPOJIbHBIE BOIIPOCHI, 33/1aBa€MbIE NPU MPOBEACHUH MTPAKTUUECKUX 3aHATUH,
BOIIPOCHI JJI1 CAMOKOHTPOJIS;

BOITPOCHI TECTUPOBAHMIA;

BBINOJIHEHUE JJOMAIIHUX paloT;

BBITMIOJTHEHHE CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT

BOIIPOCHI, BBIHOCUMBIE Ha IK3aMEH.

pedepar ¢ anemMeHTamMu MPOEKTHPOBAHMUS;

JIOKJIa/1bl Ha KOH(epeHII-HeAemsIX.

OI_[CHKa KaueCTBa OCBOCHUA NUCHUIUIMHBI IIPOU3BOAUTCA MO PE3YyJibTaTaM CICAYIOMUX KOHTPOJIUPYIOHIUX

MEPONPHUATHI:
KonTpo/mpyrwmue MeponpusaTus PesynbTaThl 00y4eHHsI 110 AU CHMILIMHE
CamocrosTenbHble padOThl HAa MPAKTUYECKUX 3aHATHIX 3HaHUEe OCHOBHBIX (OPMYN U Ompejere-
HHI
KonTtposnbHble paboThl Ha IPAKTUYECKUX 3aHATUAX YMeHHE CaMOCTOSTENbHO HAXOOUTh pe-

IIIEHHE ITOCTaBJICHHON 3aJauu

Yyactue CTYACHTOB B Hay‘{HOﬁ JAUCKYCCHU 110 MOATOTOB- OBJ'IaI[eHI/Ie OIIBITOM aHaJInu3a HH(bOpMa-
JICHHBIM W MPEACTABJICHHBIM IIPE3CHTAUAM, pe(bepaTaM BO | TMOHHBIX HCTOYHHUKOB,

BpeMs pOBeACHUS KOH(epeHII-HeIenH BBICTYIUICHHI C JIOKJIaJaMU U Y4acTus B
JTUCKYCCHSX;
paszieneHus HAy4yHOTO W HEHAy4YHOTO
3HAHUS;

BrimonHenue u 3amuTa MHAUNBUIYaTbHBIX 3a/1aHUI 3HaHUE OCHOBHBIX (POPMYJ U OIpeaene-

HUH. YMEHUE CaMOCTOSTEILHO HAaXOIUTh
peLIeHNE TOCTAaBJICHHOW 3a1a4u




TectupoBanue 3HaHUEe OCHOBHBIX (DOpMYJT M ompexerne-
HUH. YMEHUE CaMOCTOSITEILHO HAaXOJUTh
penieHue NOoCTaBIeHHON 3a1aun

KoHTposib cO CTOpOHBI mpenojaBarenss U CaMOKOHTPOJIb OCYILIECTBIISIETCS B COOTBETCTBUU C PEUTHHI-
IUTAHOM JMCLUUIUIMHBL, BO BpeMs IPAKTUYECKUX U JTA00OPATOPHBIX 3aHITHH,

@®onp oueHouHbx MaTepuanoB (POM) st mpoBeneHUs aTTECTallUd YPOBHS COPMUPOBAHHOCTH
KOMIIETEHIMI 00y4JarommXxcs 1Mo TUCIUILTMHE 0(hOpMIISIETCS! OTAETBHBIM IOKYMEHTOM.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYE-
HUE JUCIIUIIJIMHbI

6.1. KHuroodecmne4eHHOCThH

HammeHnoBanme muTepaTyphl: aBTOp, lox KHUT'OOBECIHEYEHHOCTbD
Ha3BaHUC, BUI U3AaHU, U31AaTCIIbCT- usaa-

BO HUs
OcHOBHas uTeparypa

Hanuaue B anexTponHoM karanore ObC

1. Kpucrammusanus sHeprona- | 2012 prbookshop.ru/47656
CBIIIEHHBIX COCANHEHUI U3 PacTBO-
poB [DneKTpoHHLIH pecypce] : yueb-
Hoe rocobue / B.A. AxmeninHa,
B.41. basoros. - Kazans : U3natens-
ctBo KHUTY. - 124 c. - ISBN 978-
5-7882-1249-4.

2. YnauBuTenbHble HAHOCTPYK- | 2015 iprbookshop.ru/33636
TypHI [DmekTpoHHEI pecype] / K.
Heddeiic, C. Aeddetic. - M. : BU-

HOM. - 209 c.
3. ISBN 978-5-9963-2501-6
4. Ilepemer I'.T". Teomerpuue- | 2013 iprbookshop.ru/37071

CKHUe npeoOpa3oBaHus U ppaKTalb-
Hasi TeoMeTpust [ DJIeKTPOHHBIN pe-
cypc]: yueonux/ Hlepemer I'.I'.—
DJIEeKTPOH. TEKCTOBBIE JJAHHBIC.—
ITepmb: [lepmckuii rocygapcTBeH-
HBII T'yMaHUTapHO-TIeJarormdecKuit
yauBepcuteT.— 188 C.

JlononuurensHast tuTeparypa

1. Manees, Auapeit Bmaguvu- | 2011
poBud. Mozenb NOCIOMHOTO pocTa
pa3bueHmii, ymakoBOK H rpados :
moHorpadus / A. B. Manees, A. B. https://docviewer.yandex.ru/view/682558610
lyroB ; BnI'Y .— Bal'Y.— 107 c. :
Wi, Tabn. — bubnuorp.: ¢. 100-107
.— ISBN 978-5-8311-0546-9.

2. PentrenoctpykrypHblii aHa- | 2010
U3 BEIIECTB [DJEKTPOHHBIA pe-
cypc]: MeToanuecKHe yKazaHHs K
naboparoproir padore/ M.A. Koa- http://www.iprbookshop.ru/22926
JIEHKO [U Jp.].— DIEKTPOH. TEKCTO-
Bele naHHble.— Jlumenk: JInmenkui
roCYAapCTBEHHBIN TEXHUYECKUI
yuusepcuret, 95C ACB.— 24 c.

3. "Kpucramiorpadus, muHe- 2009
paJIOTHs ¥ TeOJIOTHSI KAMHECaMO-
IIBETHOTO CBHIPBS [ DIEKTPOHHBIN pe-
cypc] : YuebHoe mocobue st By30B
/ Epmonos B.A., Jlynaes B.A., Mo-
ceiikan B.B.; ITox pen. B.A. Epmo-

http://www.studentlibrary.ru/book/ISBN9785986721514
.html



http://www.iprbookshop.ru/22926
http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.studentlibrary.ru/book/ISBN9785986721514.html

JioBa. - M: M3nateabcTBO MOCKOB-
CKOTO TOCYJIapCTBEHHOTO TOPHOTO
yauBepcureta, 2009. - SBN 978-5-
98672-151-4

6.2. Ilepuoauyeckue U3IaHuUsI
«3emJis 1 BceneHnHas». M.: Hayka,
«Ipupona» M.: U3n. PAH;
«®Duzuka B mkone» M.: [lIkonbHas npecca;
«Ycnexu pusnuecknx Hayk» M.: U3n. PAH;
«Duzukay» M.: [lepBoe ceHTSOpA.

6.3. UuTepHeT-pecypchbl
CourseLab 2.7;

1. TIporpamma mepebopa BapHaHTOB NEPUOAMUECKUX YIIAKOBOK IMOJIMMHUHO B IJIOCKOCTH. ABTOp: Maue-
eB A.B. CBuaeTenbCcTBO O TOCYIapCTBEHHOM peructpanuu nporpammel ais 9BM Ne 2013619301
(mara roc. peructpanuu 01.10.2013).

2. Tlporpamma nepebopa BapHAHTOB IMEPUOTUICCKUX YITAKOBOK IOJUTEKCOB B TUIOCKOCTH. ABTOp: Ma-
neeB A.B. CBHIETENHCTBO O TOCYAapCTBEHHON perucTpanuu nporpamMmsl 1t 9BM Ne 2014661669
(mara roc. peructpanuu 11.11.2014).

3. Ilporpamma mocTtpoeHust U HcciaeaoBaHus 00o0meHHbIX (pakTanoB Po3u. ABropel: Manees A.B.,
[IytoB A.B. CBuaerenbCTBO O TOCYJAapCTBEHHOM peructpauuu mnporpammbl st OBM  Ne
2015662240 (nata roc. peructparuu 19.11.2015).

4. TlporpaMMHBIN KOMIUIEKC JJIS UCCIIEIOBAHUS KOOPIUHAIIMOHHBIX OKPYKEHHI B MOJIEIHN MTOCIOHHOTO
pocta rpadoB cBsizHocTH. ABTOphl: ManeeB A.B., Kypasnes B.I'., lllyroB A.B., Pay B.I'. Cune-
TEJIBCTBO O TOCYIAapCTBEHHOU peructpanuu nporpammsl s 9BM Ne 2013619399 (mara roc. peru-
ctpauuu 03.10.2013).

5. Ilporpammublii KOMIUIEKC JUIsl TIOCTPOEHUS M HccienoBaHus Mo3auk llenpoysa. ABtopsl: Maiees
A.B., Ilerpocsan XK./., llytoB A.B. CBUETENBCTBO O rOCYIapCTBEHHON PErMCTPALMK MPOrPAMMBbI
st OBM Ne 2014618215 (nara roc. peructparuu 13.08.2014).

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHbI

Jis peanu3anuu JaHHOW AUCIUTLTAHBI IMEIOTCS CTIEIMATbHBIC TOMEIICHUS JIJISl TIPOBEICHHS 3a-
HATHH JEKIIMOHHOT'O TUIIA, 3aHATUH MPAKTUYECKOTO TUIA, TPYNIOBBIX U MHIUBHUYaIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTECTAIlNH, a TAK)KEe TOMEIICHUS JIJIsl CAMOCTOSTEIBHOM paboThI.
[TpakTyeckue paboThl mpoBOAATCS B AyauT. 121-7.

[TepedeHb UCTIONB3YEMOT0 JIMIIEH3NOHHOTO ITPOrpaMMHOTO obecnieuenus: Jlutensuu va Microsoft Win-
dows/Office: Microsoft Open License 49487346



PaGouyio IporpaMMmy coctaBHI 7%_»-/ npodeccop kapeapsr EMOUUT K.A. ITorexun

Peuensent
(npexncrasurens paboTonarens) samecTurens AMpeKTOpa
MAOY «COIL Ne 25 ., Bragumupay

aBnunckas T.1O. :%_/%

ITporpamma PaccMoTpena u on106pena Ha 3aceranuu Kadeape OMOuMT
ITporokon Ne 11 or 30.08.2021 roga

i ail
3aBeayrommii Kadeapoii i {) (ﬁ »/ Z 0.10. EpceeBa

Paboyas [IporpamMma paccMoTpena u omobpeHa Ha 3ag@nanuu Y4eOHO-METOMYECKOH KOMHCCHH

Hanpasnerus 44.03.05 — INenaroruyeckoe o6 a30B
Ilporokon Ne 1 or 31.08 2021 rozaa

[Ipencenarens komuccuu Apramonosa M.B.. qupekrop [TH




JIMCT NEPEYTBEPKJIEHMS
PABOYEI MPOTPAMMBI JUCHUTIJIMHBI (MOLYJIST)

Pabouast mporpamMmma ogoOpeHa Ha y4eOHBIHN TO/

[Tporokon 3acenanus kapeapsr Ne oT roaa

3aBenyromnuii kageapoit

Pabouas mporpamma ogoOpeHa Ha y4eOHBIN TOJT

[Ipotokon 3acenanust kapeaps Ne oT rojaa

3aBenyrouiuii kadeapoit

Pabouast nporpamMmma ogoOpeHa Ha y4eOHBIN TOJ

[Ipotokon 3acenanus kapeaps Ne oT rojaa

3aBeyronuit kadeapoit




JIMCT PETUCTPAIIMM U3MEHEHUM
B pab0uyI0 MPOrpaMMy JUCITUTUTHHBI
«lIpobremvl cospemennoll Kpucmaiiocpaguu»
00pa3zoBaTebHON pOorpaMMbl HanpasiaeHus ToAroToBkH 44.03.05 — [lexarornueckoe obpazoBanue, HalpaB-

JEHHOCTh: Pusura. Mamemamuka (baxkanaspuam)

Howmep Buecensr n3MeHEHUS B YaCTH/pa3ieibl Ucnonuurensb OcHoBaHUe
M3MEHEHUS paboyeii mporpaMMbI OUO (HOMEDp M jarta pacropsiau-
TEIBHOTO JOKYMEHTa O BHE-

CEHHUY N3MCHCHWSI)

PaGouas nmporpamma paccMoTpeHa u 0100peHa Ha 3aceqannu Kadeapsl oowell u meopemuieckou Quuxu, mpo-
Tokoa Ne ot . 201 r.
3aB. kadeapoii /

Tloonuce QUO




