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1. HEJX OCBOEHUSA JUCHUIIJIMHBI

Llenstmu ocBoeHMs quCcIUILTHHBI «[IpobaeMbl coBpeMeHHO# KpucTamiorpadum IBIsIOTCS
1) ¢opmupoBanue y cryneHTa-(QpHU3HMKa MPEICTABICHUI O COBPEMEHHOM COCTOSHMU (PU3MKH KOHJIECHCHPO-
BAaHHOT'O COCTOSTHHS,
2) 3HAKOMCTBO C TAKUMH HOBBIMH OOBEKTAMH UCCJICIOBAaHHS KPUCTAUIOTpadUH KaK KBa3HKPUCTAILIBI U UX
MaTeMaTU4YEeCKUMH MOJAESIMU — KBAa3UIIEPHOANIECKUMH Pa30OHEeHUSIMH,
U3y4eHHE OCHOB (PaKTAIbHON T€OMETPUU M €€ NMPUMEHEHUS NMPH ONHCAHUU KOHICHCHPOBAHHOTO CO-
CTOSIHMS BEILIECTBA.

3aga4n AUCHUIIIMHBL:

1. oBnaneHne 3HAHUSAMU:
1) TeopeTH4ecKUX OCHOB HAyKH, TEPMUHOJIOTUHU, UCTOPUH CTAHOBIICHUS,
2) METOJOB dKCIEPHUMEHTAIILHBIX U TEOPETHYCCKUX UCCIICIOBAHUIA,
3) mpeamMera M 00BEKTA MCCICAOBAHUN TAHHOW HAYKH,

2. OBIAJICHHE HABBIKAMHU:
1) peleHHs pacueTHBIX 3aad,
2) paboThl ¢ y4eOHOM U HAyYHOH JTUTEPATYPOIA,
3) oBnaJeHHE YMCHUEM PEUICHUS TBOPUYECKUX M HECTAHIAPTHBIX 3a/1a4.

3)

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumiuna «IIpoGnembl coBpeMeHHOM KpucTamiorpadum OTHOCUTCS K BaApUaTUBHOMN YacTH.
[IpepexBU3UTHl AUCLHUILIUHBL: BBeneHre B 00IIyI0 U SKCIEpUMEHTaNbHYI0 QU3uKy, O01mas u sKcme-
pUMeHTanbHas Qu3nka, MeTonbl MaTeMaTHUecKo (u3nku, [IpakTHKyM MO pemIeHUI0 IIKOJIBHBIX (husnde-
cKuX 3az1a4, Meroauka oOyuenus ¢pusuke, EcrectBeHHOHayuHas kKapTuHa Mupa, OCHOBBI TEOPETUUECKOM Pu-
3UKH, DJEKTpOpaguoTexHuka, Gu3nueckuil SKCepUMeHT B 1ikoje, AcTpoHoMus, CoBpeMEHHbIE TIPOOIEMBI
¢u3uku. HoGeneBckuil acnekrt, Vcnonabp3oBaHue MHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
oOyuennu ¢usuke, Mcropus Gpusrku, OCHOBBI HAyYHO-HCCIIEIOBATEIBCKON AEATEIBHOCTH IO (PU3HUKE.

3. IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA 11O JUCHUIIJIMHE

Kon dhopmupyeMbix koMneTeHIuil | YpoBeHb OCBOE-

HHUS KOMIICTCHIIMH

[Tmanupyemsle pe3yabTaTel 00yUeHHS O AUCITUIIINHE
XapaKTepU3yIOLIKe Tarbl (POPMUPOBAHUSI KOMIIETEH-
1IiH (TTOKa3aTesI OCBOCHHUSI KOMITETSHIINH)

1 2 3

OIIK-3 CriocobeH opraH130BbI- YaCTUYHO 3HaTh:

BaTh COBMECTHYIO M UHJUBHIY-
aNbHYI0 Y4COHYIO U BOCIIHTATEIIb-
HYIO JeSTeIbHOCTh 00yJaroIuxcs,
B TOM YHCJIE C OCOOBIMHU 00pa3oBa-
TENbHBIMH TOTPEOHOCTSAMH, B CO-
OTBETCTBHH C TPEOOBaHUAMU (e-
JiepajibHbIX FOCYAapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHIAPTOB

- ICUXOJIOTHYECKHUE U TIeJarOTHYeCKUe TPUHIIUIIBI Op-
TaHU3aI[UH COBMECTHON M WHAWBHAAYAIEHOW y4eOHOW U
BOCITUTATEIIHHON JIESTEIbHOCTH 00yJalomuxcs / BOCIIH-
TaHHUKOB, B TOM 4YHCJIE C 0COOBIMU 00pa30BaTeIbHBIMU
HOTPEOHOCTSIMHY;

- OCHOBHBIE 3aKOHOMEPHOCTH BO3PACTHOTO Pa3BUTHUS
Ymers:

- BEIOUpPATh GOPMBI, METOBI M CPEICTBA OPTaHU3AINN
COBMECTHOH M MHAWBUAYaIbHONW y4eOHON M BOCTIMTA-
TEIHHOU JACSITENLHOCTH 00YJarOIINUXCsl / BOCTUTAHHU-
KOB, C y4ETOM BO3PACTHBIX OCOOCHHOCTEH, 00pa3oBa-
TENBHBIX ITOTPEOHOCTEH B COOTBETCTBUH C TPEOOBAHMUSI-
MU (hesiepabHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/IapTOB, TPEOOBAHUIMH MHKIIIO3UBHOTO 00pa3oBa-
HUS

Baagern:

- TEXHOJIOTHSIMHM OPTaHU3aI[M1 COBMECTHOMN U UHIUBU-
JTyaJIbHOH yueOHOH M BOCIIMTATENbHOMN eI TeIbHOCTH
oOygaromuxcs / BOCIUTAHHUKOB, B TOM YHCIIE C 0CO-
OBIMH 00pa30BaTEILHBIMU TIOTPEOHOCTSAMH, B COOTBET-
CTBHH C TpeOOBaHUAMH (eeparbHBIX TOCYAaPCTBEH-
HBIX 00pa30BaTEeNbHBIX CTAHIAPTOB, TPEOOBAHISIMH
HMHKITIO3MBHOTO 00pa30BaHus

OITK-8. CiocoGeH ocyniecTBIsATh

HYaCTUYHO

3HaTh:




negaroru4eCKyro AeATeJbHOCTh Ha

OCHOBE CIICIHUAJIbHBIX HAYYHBIX

3HAHUHA

- mpenMeT ¥ 00beKT PU3MKN KaK HaYyKH;

- TEOPETHUYECKHE OCHOBBI UM IIPUPOLY OCHOBHBIX (DHU3H-
YECKUX SBJICHU;

- (hyHIOAMEHTaIbHbBIC MOHATHS, 3aKOHBI M TEOPUH KJIac-
CHYECKOW U COBPEMEHHOI (pr3uKy;

- OCHOBHBIE JOCTHXXEHUS (PU3NUECKOI HAyKH B MIPAKTH-
YECKOM JKU3HU.

YMmern:

- BBIJICTISITH KOHKPETHOE (PU3MUECKOE COJIEPIKAHNE B
MPUKIJIAIHBIX 337]a4ax U UCIO0JIb30BaTh OCHOBHEIE 3aKO-
HBI QU3KKHU B IPO(ECCHOHANBEHON JIESITENbHOCTH;

- IPUMEHSATH (PU3MYECKUE 3aKOHBI JUISl PEILICHNUS MTPaK-
THUYECKHX 3a]1a4.

Baangernb:

- HaBBIKaMU pabOTHI C HAYYHOH JTUTEPATypoOil pa3HOTO
YPOBHS (HAYYHO-TIOMYJIIPHBIC U3aHNUS, IEPHOANIECKHUC
JKypHaJIbl, MOHOTpaduH, yIeOHUKH, CIIPABOYHUKH);
-HaBBIKAMH OLICHKH PE3yJIbTaTOB HAYTHOTO 3KCIIEPHU-
MCHTA WM MCCIICTOBAHUSL.

[IK-9. CnocobeH mpoeKTHpoBaTh
HHAMBHIyaNbHbIe 00pa3oBaTeb-
HBIE MapLIPYTHI 00yYaIOUIUXCS 10
NpenoiaBacMbIM Y4eOHBIM Ipei-

METaM

IIOJIHOC

3HaTh:

- COBpeMeHHI)IC METOAbI [[I/IaI‘HOCTI/IpOBaHI/ISI y‘IeGHLIX
JIOCTIKEHUI 00y4arouxcs, onpeaeneHue mcuxooro-
IeJarortdyeCKux OCHOB UX I/IH}II/IBI/I}IyaHI)HI)IX 06pa3013a—
TEIBHBIX MapUIPYTOB.

YMmerb:

-TIPOBOJINTH THATHOCTUKY YUEOHBIX JOCTIKCHUHN 00Y-
YAIOMIUXCS, BEISBIIATE IICHX0JIOI0-TIEAArOTHUYECKHUE OC-
HOBBI HX HHAMBHUIYaIbHBIX 00Pa30BaTEIHHBIX MapIIpPy-
TOB.

Baaagern:

- CHOCOOHOCTBIO HCTIOIB30BATh PE3YIILTATHl TUATHO-
CTUKHU JOCTHKECHHUN 00yJaroImuXCcs MpU MPOEKTUPOBa-
HUUW X UHAUBUIYAIbHBIX 00pa30BaTEeNbHBIX MapIIPy-
TOB.

4. OBPBEM U CTPYKTYPA JUCIHHUIIJIMHbI

pr,[[OGMKOCTL JUCHUTIIIMHBI COCTABIIACT 3 3aUeTHBIX CAUHMUII, 108 gacos.

Buer yueOHOI pabOTHI,
BKJIFOUYASI CaMOCTOSATEb- O0Bem yqe6H0171 (DOprI TCKY-
a HYIO pa60Ty CTYIAEHTOB pa6OTbI, Ero KOHTPOJIA
3 U TPYAOEMKOCTh (B qacax) C IPMMEHCHUEM YCIIEBAaCMOCTH
No HaumenoBanwue Tem é* % HMHTEPaKTUBHBIX (no Hedenam
. /I_I W/WIA pa3[elioB/TeM “2’ z o o METOIOB cemecmpa),
JVCTIUATUTAHB 3 5 > B (B yacax / %) (hopma mpome-
5 = SE| 52| o KYTOUHOM
T % E E g 3 6 arTecTalnuu
= 28] 8 & (no cemecmpam)
=R
MeTton muCKpeTHO-
0 MOJICITHPOBAHUS
1 | ymakoBok B mome- | 10 | 1-3 4 6 15 5/50
KYJIIPHBIX KpH-
cTajiax
Mogens Ilocnoii-
2 | ROTOPOCTADAT g | 45 | 4 6 15 3/30 PK-1
OmeHuil, yImakoBOK
u rpagon
OnHOMepHBIH KBa-
3 | sukpucrami dubo- | 10 | 6-7 4 8 16 4/33
HAYYH
4 | JIBymepnoe kBazu- | 10 | 8-9 4 8 16 4/33 PK-2




HEepHOANIECKOe
paszbuenue Posu

5 Mo3zauku [Tenpo- 10 10- 2 8 16 5/50 PK-3
y3a 12
. 3AYET C
Bcero 3a 10 cemectp: 18 36 54 21/39 OLIEHKOI
Haynuue B UCHUILIHHE
KII/KP
3AYET C
HWToro mo AUCIUIIIHHE 18 36 54 21/39 OLIEHKOI

Conepmaﬂne JICKIIHNOHHbBIX 3aHATHH 110 ANCIUILIINHE

Tema 1. MeToa AMCKPETHOT0 MOAEJIUPOBAHUA YIIAKOBOK B MOJIEKYJISIPHBIX KPHCTAJJIAX
1. T'eomerpuyeckas U TUCKPETHAsI MOAEIU MOJIEKYJI.
2. Y1nakoBOYHOE ITPOCTPAHCTBO.
3. Kpurepwuii TpaHCISIMOHHON YIaKOBKH MOJMKYOOB.
4. Kpurepuii ynakoBKY 3aJaHHOTO HaOOpa MOJUKYOOB € 3a/laHHBIM KOA((UIIMEHTOM yIIaKOBKH.
5. KoaupoBka ynakoBOK MOJIMMHHO B INIOCKOCTH U MOJUKYOOB B IPOCTPAHTCBE.
6. Anroputmsl epebopa BapMaHTOB yIIaKOBOK MOJUKYOOB.
Tema 2. MoaeJib N0CJI0IHOTO pocTa pa30oMeHunil, yHIaKOBOK U rpa¢os
1. TloHATHe KOOPAMHALUHU B KPUCTAIIIOXUMHH.
2. KoopaunaunoHHble chepbl U KOOpIUHALIMOHHBIE YHCTIA.
3. MHoOTrOrpaHHHK MOCIOHHOTO POCTa.
4. MeTo NOCTPOEHUsI MHOTOI'PAaHHUKA IIOCIOMHOr0 pocTa B NEPUOJUUYECKUX CTPYKTYpPaAX.
5. CHexTpbl MHOTOI'PaHHUKOB.
Tema 3. OnHomepHbIii kKBasuKpucTaaLl @udoHayun
1. Ksasunepuoaunueckoe pazOueHHE — MOJEINb KBa3UKPUCTAILIA.
2. TloctpoeHue 0IHOMEPHOTO KBAa3UKpHUCTAJIa METOAOM MHQISAMH -1 DIALMIH.
3. TlocTpoeHne 0AHOMEPHOTO KBa3UKPHUCTAJIa METOJOM MOJICTAHOBKH.
4. TlocTpoeHne OJHOMEPHOI0 KBa3UKpHCTaIa METOJIOM Cpe3a U MpOoeKLUHU. MoJiebHbIe MHOXKECTBA U
UX MapaMeTpu3alusl.
5. 3o050TO€ CeUYeHHe U nocieoBareabHoCcTh OudoHauyn.
Tema 4. JIByMepHoe KBa3unepuoandeckoe pasouenue Posu
1. ®paxrtan Po3u Ha KOMIUIEKCHOH TJIOCKOCTH.
2. TloctpoeHne AByMEpHOTO KBa3UMIEPHOAMUECKOTO pa3dueHust Po3u Metogom uHISIINN - 1epIsuu.
3. Kgasunepuoauueckoro pazouenue Po3u — MoeIbHOE MHOXKECTBO.
4. Cnalas u cunpHas napameTpu3aluu pazoueHus Posu.
5. O06o06miennsie pazouenus Po3u, mocTpoeHHbIE HA OCHOBE KYOMYECKUX UPPALlMOHATbHOCTEH.
Tema S. Mo3auku Ilenpoysa
1. Mo3auku Ilenpoy3a — KkBa3unepuondeckiue pazoueHus ¢ HeKpUCTAIIOrpahUuecKoil cuMMeTpHEH.

2. Pa3buenue [lenpoy3a Ha poMOBI IBYX COPTOB.



Pa36uenue [lenpoy3a Ha BO3AyIITHBIE 3MEH M HAKOHECYHUKH IPOTHKA.
I'pad BepuuH pazouenus Ilenpoysa kak MOJEIbHOE MHOXKECTBO.

Cnabas v cuibHas mapaMeTpu3aluy BepiuH pazouenus [lenpoysa.

o g > w

[TocnoitHeiil pocT rpada BepmuH pazdouenus [lenpoysa.

Coaeprxkanne NPaKTUYECKUX 3aHATHI 1O JUCHHUILINHE

Tema 1. Meton AUCKPETHOI0 MOAC/INPOBAHUA YIIAKOBOK B MOJICKYJISIPHBIX KPUCTAJJIaxX

3amanue 1. [l OpeaIoKeHHOro MpenoaBaTeIeM MOTUMUHO 1 Kodhduuuenta ynakosku K paccuurars mo-

PAIOK YIAaKOBOYHBIX MpocTpancTB N , HeoOX0AMMBIX Ist epebopa BApMaHTOB TPAHCIIAIMOHHOM YIIAaKOBKH

3TOTO TONMMHUHO C 33JaHHBIM KOA()PHUIIMEHTOM yrakoBKu K .

3ananue 2. [To popmyne o(N) = z d, mocumTaTh YMCIO IBYMEPHBIX YIIAaKOBOYHBIX IPOCTPAHCTB PACCUH-
N

TaHHOrO B 3a1anuu 2 nopsaka N .

3ananue 3. [locTpouTs Ha KieT4yaTON OyMare Wil B TEKCTOBOM pefaKkTope (parMeHThI BCEX IBYMEPHBIX yra-

KOBOYHBIX IpocTpancTs nopsaka N .

3ananue 4. [IpoBeputh KpUTEpHii TPAHCISIUOHHON YIAKOBKU JIJISl MPEJIOKEHHOTO TIPETo1aBaTesieM MoIH-

MHHO BO BCEX MOCTPOSHHBIX YITAKOBOYHBIX MTPOCTPAHCTBAX.

3ananue 5. J{ns yrakoBOYHBIX MPOCTPAHCTB, B KOTOPBIX KPUTEPUH YITAKOBKH BBIMIOJIHAETCS, IOCTPOUTH

(parMeHThI COOTBETCTBYIOIIUX TPAHCISIIUOHHBIX YITAKOBOK MOJIMMHUHO.

3ananue 6. YKazarh OJIHY U3 2JIEMEHTAPHBIX SYEEK IMOTYYSHHOTO BapHaHTa YIIaKOBKU MOJIUMHHO.

3amanwue 7. [y Kak10ro BapuaHTa yIaKOBKH MOJMMHUHO 3alUCATh KOJI YITAKOBKH.

Tema 2. Mogeusb IlocnoiiHoro pocra pa3oneHuii, ymakoBoxk u rpagos

3ananue 1. J{ns npeqiokeHHOro mpenoaaBareieM Habopa MOJTUMUHO cO31aTh (pailyibl JaHHBIX 71 epedopa
BapUAHTOB TPAHCISIIMOHHOW YIIAKOBKU KaXKIOTO MOJMMHUHO ¢ KodddurenTom yrnakoBku k=1 (Tpancisim-
oHHoro pazouenus). C nomompto nporpammsl Pack Polymino.exe paccuutars 5tu pazouenus. C uCnonb3o-
BaHueM nporpammsl Cod View.exe MOCMOTPETH MOIyUEHHbIE BApUaHThI paz0oreHus. MaTpullbl yIaKOBOYHBIX
HPOCTPAHCTB, KOJIbl MOJYYEHHBIX pa30rMeHnit 1 pparMeHThl caMuX pa30MeHHU BHECTH B OTYET.

3ananue 2. J{ns8 NOJTUMUHO, AJ11 KOTOPOTO TPaHCISALMOHHBIX pa30ueHuil He 0OHapyXeHo, T0100paTh MaKCH-
MaJIbHBIA KO3(pPULIMEHT yITaKOBKHU, IIPU KOTOPOM YIIAaKOBKa 3THUX MOJMMHUHO CyIecTBYeT. Pe3ynbTaT 3aHecTu
B OTYET.

3ananue 3. J{71s KaXK0r0 NOJIMMUHO U3 IPEUIOKEHHOTI0 paHee Habopa co31aTh (aiii JaHHBIX 1)1 nepedopa
BapUAHTOB MEPUOMUYCCKON YIIAKOBKH C KOIPPHUIMESHTOM yIaKOBKH K=1 ¥ YKCIOM TPaHCISIIMOHHO HE3aBH-
cuMbIX omuMuHO Z=2,3,4. C nomorsio nporpamMmel Pack Polymino.exe paccuntars 311 pazouenus. C nc-
nosib30BanueM rnporpammel Cod View.exe moCMOTpeTh MOTydeHHbIE BapHaHThl pazouenus. KomudecTBo mo-
JY4YEHHBIX BApUAHTOB pa30MEeHUH 3aHECTU B TAOJIHUILY.

THomumuHO Z=1 Z=1 Z=1 Z=1

3amanne 4. Co3nath (aiiyn JaHHBIX TS TOWCKA BAPUAHTOB pa30MEHM MIIOKCOCTH HA YE€THIPE MOTUMUHO
npeioxeHHoro Habopa. C momomisto mporpamMmel Pack Polymino.exe paccuntars 3tu pazouenus. C uc-
nosib30BanueM nporpammbl Cod View.exe moCMOTpeTh MOTydeHHbIE BapHaHThl pazouenus. KomudecTBo mo-
JTy4EHHBIX BapUaHTOB pa3OMEHHI 3aHECTH B OTUET.

Tema 3. OnHoMepHBbIi KBa3uKpucTa1 PudoHaY4u

3ananue 1. Jlnsg omHoMepHOro kBazukpucramia @uOoHauyn paccuuTaTh 3HAYCHUS (PYHKLINU CIONKHOCTH JJIs
nepBbix 10 3Hauenwuii N. s aToro y1o0HO MpeacTaBUTh 3TO OAHOMEPHOE pa30HeHne B BUJIE TOCIIEA0BaTENb-
HOCTH, cocTosimeit n3 OykB L u S, v BeImucaTh Bce pa3uvHble TPOHKH OYKB Ju1st N=1, Bce pa3TUYHbIC TSATEPKU
OykB /1 N=2 u Tak ganee. [lonpiTaiiTech yraaate GopmMyity 3aBUCUMOCTH (DYHKIIMU CIIOKHOCTH OT N.
3ananue 2. J{ns yeTbipex 00001IeHHbIX pa3orenuil Po3u nocuntath 3HaueHus: QYHKIIUHU CIOKHOCTH ISl He-



CKOJIBKUX IEPBBIX 3HAYEHUH N, NCIIONB3Ys TOT pakT, uto N-kopona Cr (T, RGB) COJIEPKUT Ipe/ICTaBUTeNeH

BCeX (uryp u3 pazéuenus Posu, KoTophie mopoxaaoT Bee C(N) pasiuuHbIX N-KOpOH CI’n (T) B pas6uenum.
Tema 4. [IByMepHoe KBa3unepuoauveckoe pazonenue Pozu

3ananue 1. J{ns perynspHbix GppakTaiaoB (CMOTPHU MPUIIOKEHHE) pacCUUTaTh (PpakTaabHyto pazMepHocTh D.
Pe3ynbTaThl BHECTH B OTYET.

3amanwue 2. C uCronp30BaHUEM KOMITBIOTEPHOM mporpaMMbl Paport.exe moctpouts (pakran «/Ipakony». Ko-

s dunmenTs! adhGUHHBIX TPeoOpa3oBaHUil BHECTH B Ta0yuMIly ¢ momoiisio kaonku Dracon 1. TTogoGpats
Macitad s ONTUMAIBHOTO pa3mepa uzodpaxenus. [I[ponabnronars, Kak MeHsETCS KapTHUHKA MPU U3MEHe-
HUH BEPOSATHOCTEH MEPBOTr0 M BTOPOTO MPeodpa3zoBaHUi.

3amanwue 3. Mcnonb3ys kHonky Dracon 2 Beectu koddduruenTsr ahhuHHBIX Mpeodpa3oBaHUil BHECTH B Ta0-
JUIY ¥ TIOCTPOuTh dpakTan «[ upisHaa qpakoHoB». I3MEHHUB COOTBETCTBYIOMIHE KOA(D(PUIIMEHTHI, TOCTPOUTH
«upnstaay BonkoBy». KoadduimreHTsl HalTH B TEOPETUUECKON YacTH.

3ananue 4. [loctpouts ppakran «JIucTok manopoTHUKa», BBeas K03 duuneHTs! ahPpuHHBIX mpeodpa3zoBa-
HU# ¢ ToMoIIbI0 KHOTIKK Paporotnik. YBenanuus maciirad, yoeauress B caMmononoouu (pakraia.

3ananue 5. MI3MeHHUB BepOSTHOCTH MEPBBIX JBYX NMPE0Opa30BaHUMN, HCKIIOYUTH U3 CIIHCKA TIEpBOE peodpaso-
BaHue. Hao6opoT, NCKITIOYHB TPEThE U YETBEPTOE NMpeodpa3oBaHue, yOeIUThCs, YTO MepBoe Mpeodpa3oBaHue
OTBEUaeT 3a cre0eb JIMCTKA.

3ananue 6. PaccmoTpeth ppakTaibl, KOTOpPbIE MOMYYAIOTCS C HCIIOIb30BaHHEM BTOPOTO-TPETHETO U BTOPOTO-
YETBEPTOro NnpeoOpa3zoBaHUil.

3aganue 7. O6HyMB K03 durenTs b u C, yOeTuThCs, YTO OHU OTBEYAIOT 33 U3rUO JIHCTA.

3amanue 8. YpaBusB k03(hduieHTs! f TpeThero u 4eTBEPTOro npeodpasoBaHuii, yoeIUThCS, 4TO ITOT KO3 (-

(GUIMEHT OTBEYAET 3a CABUTHU JIHUCTOYKOB BJIOJb CTEOIIS.
Tema 5. Mo3auku I[lenpoysa

3amanue 1. J{i1st npeanioKeHHOH MpernoiaBaresieM MOJIeKYITbl ((aii ¢ paciuperHreM *.iNS) ¢ TOMOIIBIO TPO-
rpaMmMbl APProX.eXe C paccuuTaTh MOIMKYOb ¢ marom anmpokcumanuu $=0.80, 0.60, 0.40 A.

3ananue 2. /g nonuky6a c marom annpokcumanuu $=0.80 A ¢ nomompro nporpammsr Search Pack.exe
IPOU3BECTH PACUET BO3MOXHBIX BAPHAHTOB YIaKOBKHU ¢ Koaddurmentom ymakosku k=0.75, 0.70, 0.75, 0.70,
0.65, 0.60, 0.55, 0.50. B 6;in3u MakcUMaIbHOTO K, TPU KOTOPOM YKCIIO BAPHAHTOB OTJIMYHO OT HYJIS TIPOU3-
BecTH pacueThbl MeHsist K ¢ marom 0.01.

3amanue 3. Mcnonb3ys pe3yabTaThl MPEIbIIYIIEro 3aaHus 000paTh KOAPPHUIMEHT YIaKOBKU K, mpu KOTO-
POM YHCIIO BAPHAHTOB YMAKOBKHU cocTaBsieT nopsiaka 10-20. s atoro K ¢ momormsro mporpamMmbl

Search Pack.exe mpousBecTy pacyeThl BAPHAHTOB YITAKOBKH MOJIMKYOOB ¢ maramu anmpokcumanuu $=0.60,
0.40 A. Ecii uncio BapuaHToB Gy/IeT MEHbIIE WX GOMbIIE YKA3aHHOTO AUANa30Ha OBTOPUTE PACYETHI s
OOJIBIIIEr0 MJIM MEHBIIIETO K, COOTBETCTBEHHO.

3ananue 4. OToOpaTh Ul KaXI0r0 U3 1IaroB almpoKCUMAlMU 110 OJHOMY (ailily ¢ pacmupenueM *.0ut ¢
OOIIMM YHCIIOM BapHaHTOB ynakoBkH mopsiaka 30-50. [t Hux ¢ momonisio nporpammsl Calc_structures.exe
paccuuTaTh MOJEIbHbBIE KPUCTAIUIMYECKHE CTPYKTYpbI. UeThIpe MepBbIX CUMBOJIA B HA3BaHUM (DaliIoB CTPYK-
Typ peKOMEH/IyeTCsl B3STh M3 [Iara anmpoKcuManuu 1 koddduuuenta ynakosku. Hanpumep, s $=0.60 A u
k=0.57 s10 Oyayt tmdper 6057.

3anganue 5. C ucnonp3oBaHreM nporpaMMbl Optim.exe IpON3BECTH YyTOYHEHHE BCEX PACCUNTAHHBIX BapHaH-
TOB KPUCTAJUIMYECKUX CTPYKTYp. Mlcnonbp30BaTh A1 yTOUHEHUs 4 UTepaliy ¢ mapaMeTpaMu 10 YMOJTYaHUIO.
3ananue 6. C momomnibio mporpammsl Comparison.exe MpoBECTH CPaBHEHUE MOTYYEHHBIX MOACIbHBIX KpH-
CTAJUIMYECKUX CTPYKTYP C UCXOAHOM CTPYKTYpOH, U3 KOTOpO Opasiach MOJIEKyJIa JIJIsl pacueTa MmoJIMKyOoB.
OmnpenenuTh KOMMYECTBO TEOPETHUECKH PACCYNTAHHBIX BAPHAHTOB, COOTBETCBYIOIINX PEaTbHON CTPYKTYpeE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NA
B npenogaBanuu quCHUIUIUHEL «/IpoOiembl co8pemeHHOU KpUucmaiiozpaghuuy UCIonb3yrTcsl pa3Ho-
o0Opa3Hbie 00pa3oBaTENbHBIE TEXHOJIOTUN KaK TPAJAUIIMOHHBIC, TaK U C MPUMEHEHHUEM aKTHUBHBIX M MHTEPaK-
THUBHBIX METOJIOB O0YUICHUSI.
AKTHBHBIC U HHTEPAKTUBHBIE METO/II OOYUCHHS:
—  Pasbop koukpemnwvix cumyayuui (mema Nel, mema Ne2, mema Ne5);
—  Ananuz cumyayuti (mema Ne3)
— Tlpumenenue umumayuonnsix mooenei (mema No4).



6. OHEHOYHBIE CPEACTBA JUISA TEKYHIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, MPOMEXYTOYHOM ATTECTALIMU 11O UTOT'AM OCBOEHMUS
JANCHUIIJIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYHEHUE CAMO-

CTOSTEJBbHOM PABOTHI CTYJIEHTOB

Texywuii KOHMPOIL yCNEEAEMOCHmU
Bonpocs! k pedTHHr-KOHTPOJII0 Nel

YKaKHTE, B KAKHX PEIIETKAX [BA YIIIa SBJISIOTCS IPSIMBIMH, @ TPETHH oTirdeH oT 90°?
a) reKcaroHaJIbHOM U MOHOKJIMHHOM;
0) poMOMUYECKOI U MOHOKIMHHOM;
B) TPUTOHAJILHON M POMOUYECKOA;
I') TETParoHaJIbHOU U POMOMUYECKOM.
Ecnu kakas-nmu6o miocKoCTh He MepecekaeT och X, TO ee HHAEKC Musuiepa o 3TO OCH paBeH:
a) HyJIIO;
0) OECKOHEYHOCTH;
B) €JIMHUIIE;
I') HE yKa3bIBaeTCs.
Ecnu BemecTBO MOXKET CYIIECTBOBATH B PA3HBIX KPUCTAUTMIECKUX MOAUDUKALIUAX, TO TIPU 3TOM:
a) MEHSETCs MIIOTHOCTh YIAKOBKH U KOOPJMHAIIMOHHOE YHCIIO;
0) MeHseTCs INIOTHOCTh YIIAKOBKH;
B) MEHSETCS] KOOPAUHAIMOHHOE YUCIIO;
I') HAYEro HE MEHSEeTCs.
Haubonee cnaboii sBisietcs:
a) MOHHAaA CBS3b;
0) KOBaJICHTHAsI CBSI3b;
B) MOJICKYJISIpHAS CBSI3b;
I') METaNIn4ecKas CBA3b.
DHeprus ONTUYECKO BETBU KOJI€OaHUI aTOMOB B PEILLETKE, COCTOSIIEH U3 aTOMOB JIByX COPTOB:
a) Bceraa OoJble SHEPTHH aKyCTUYECKUX KOJIeOaHuii;
0) Bcerja MeHbIIE YIHEPTUU aKYCTUUECKUX KOJICOaHMiA;
B) MOXeET ObITh Kak 0OJIbIIIE, TAK U MEHbIIIE SHEPTHU aKyCTUUYECKUX KoJeOaHMii;
r) GoJiblIe UM paBHA PHEPTHH aKyCTUUYECKHX KOIeOaHUH.
YacToTa kojaeOaHUH IEeNOYKH OJMHAKOBBIX aTOMOB 3aBUCHUT OT BOJIHOBOI'O YHUCIIA!
a) JMHEWHO;
0) CUHYCOHMIaTIbHO;
B) AKCIIOHEHIIMAJILHO;
r) 3TO OoJee CoKHAsL 3aBUCUMOCTb.
[To Mogenu DHHIITEHA TEIIOEMKOCTh BOJIM3U HYJIS 3aBUCUT OT TEMIIEPATYPHI:
a) JTUHENHO;
0) SKCTIOHEHIMATHHO;
B) KyOMYeCKH;
I') HE 3aBHUCHUT.
ITo 3akony J{rononra-IITu TernoemMKocTs BOJIU3U HYJIS 3aBUCUT OT TEMIIEPATyphI:
a) JMHEWHO;
0) SKCIIOHECHITHAIBHO;
B) KyOHMUeCKH;
T') HE 3aBHCHT.
Mogpens Jlebast 1Uist TETIIOEMKOCTH BBEACHA C YIETOM CIICAYIONINX TTPEATOIOKEHHIHA:
a) HETPEePBIBHOCTH CPEbl M UICHTUIHOCTH TPOIOJIEHBIX U TIOTIEPEYHBIX KOJICOaHHIA;
0) MUHUMAJIBHOCTU YHEPTUH CUCTEMBI,
B) CYILIECTBOBaHMs TeMiieparypsl Jlebas;



10.

11.

12.

13.

14.

15.

16.

17.

18.

I') CyLIECTBOBaHUs pacnpeaeneHus bonbimana.
@OHOHBI:
a) ONHUCHIBAIOTCS CTAaTUCTUKON bo3e-DitHiTeiina;
0) SBISIOTCS KOJUIEKTUBHBIMH KOJICOAHUSIMU KPUCTAIITNYECKON PEIIETKH;
B) SIBJISIFOTCS HOCUTEISIMU SHEPTUU;
) SABIISAIOTCS HOCUTEISIMU 3apsijia.
Teopus dpyne-Jlopenua:
a) HENPaBWJIbHO OMUCHIBAET 3aBUCUMOCTbH 3JIEKTPOIIPOBOJHOCTH OT TEMIIEPATYPHI;
0) HeNmpaBWIbHO OMKUCHIBAECT 3aBUCUMOCTD TEILJIONPOBOAHOCTH OT TEMIIEPATYphI;
B) HEMPABWJIHLHO OMUCHIBAET AJIEKTPOHHYIO TEIIOEMKOCTb;
I') HEMPAaBWIBHO OMUCKHIBACT 3aBUCUMOCTb JIEKTPOHHOM TEINIOEMKOCTH OT TEMIIEpaTypHhI.

Bonpochb! K pedTHHI-KOHTPOII0 Ne2

[To 3akony Bunemana-®panna-Jlopenua:
a) OTHOIICHHE MEXY TEIJIO- U 3JEKTPOIPOBOJHOCTHIO MPOMOPLIUOHAIBHO TEMIIEPATYPE;
0) OTHOIIIEHHE MEXTy TEIUIO- M 3JIEKTPOIPOBOTHOCTHIO 0OPATHO MPOIMOPIIMOHATIEHO TEMIIEPATYPE;
B) OTHOIICHHE MEX/Y TEILJIO- U 3JIEKTPOIPOBOJHOCTHIO MPOMOPIMOHAIBHO KBaPATy TEMIIEPATYPhI;
I') OTHOIIEHHE MEXY TEIJIO- M AIEKTPOIIPOBOIHOCTHIO 00PAaTHO MPOTOPIMOHATIBFHO KBAJpaTy TeMIIepa-
TYpBI.
[ToaBr>XHOCTH HOCUTENEH 3apsiaa - 3TO:
a) CKOPOCTh YIOPSIOUYEHHOTO IBHYKEHUSI HOCUTENEH 3apsija B MOJIe eAMHIUYHON HAMPSKEHHOCTH;
0) CKOpOCTh IBHKCHHS HOCUTENEH 3apsiaa B 10JIe eAMHUYHON HAMPSHKEHHOCTH;
B) CKOPOCTH TEILJIOBOTO JBMKEHHSI HOCUTEIEH 3apsiia B MOJie €IMHUYHOM HANPSKEHHOCTH;
I') CKOPOCTH YHOPSIOYEHHOTO JABMKEHUS HOCUTENEH 3apsiia PU €AUHIYHOM COITPOTHBIICHUH.
CrieKTp 3JIeKTpOHA B KPUCTAILIE SIBJISETCS:
a) CILUIOIIHBIM;
0) TMCKPETHBIM;
B) 30HHBIM;
') MOJIOCATHIM.
[IInprHa pa3peieHHON 30HbI B KPUCTAILUIE C POCTOM SHEPTHH:
a) pacTer;
0) yMeHbIIIaeTCs;
B) HE U3MEHSETCS;
I') 30Ha UCYEe3aeT.
D¢ dexTuBHAT Macca HOCUTENEH 3apsa:
a) paBHA UHEPIIMOHHOMN Macce;
0) paBHa rpaBUTAI[MIOHHON Macce;
B) SBJISETCS KOA((UITMEHTOM MPONOPIIMOHATEHOCTH MIPH OMIMCAHUH JIBMYKEHUSI HOCUTEJIS 3apsia B MOJe
KPUCTANTNYECKOM peleTKH;
T') SBJSIETCS TIOCTOSIHHBIM KO09()(DUIIMEHTOM MPOMOPIIHOHAIEHOCTH MPH OMIMCAHUH TBHYKEHUS HOCHTEIISI
3aps/ia B M0JIe KPUCTANTMYECKOM peleTKy.
B cBepxmpoBosIIIEeM COCTOSHUH PaBHO HYIIO:
a) CONPOTHBIICHHE B IPOBOIHHKE;
0) TpOBOAMMOCTH B IPOBOJIHUKE;
B) MarHUTHOE I10JIe BHYTPU MPOBOJHHKA,
I') BCE BBIIIETIEPEUNCIIEHHOE.
ITpu nepexoze u3 CBEPXMPOBOASIIETO COCTOSIHUS B 0OBIYHOE CBOMCTBA IMTPOBOIHUKA MEHSAIOTCS MTHO-

BCHHO!

19.

a) B CBEPXIIPOBOAHMKAX 1 pona;

0) B CBEpXITPOBOJHHUKAX 2 pOJa;

B) BO BCEX CBEPXIPOBOJHHUKAX;

I') HU B OJIHOM U3 MEPEUHUCICHHBIX TUIIOB CBEPXIIPOBOIHUKOB.
I[lepBorii 3akon @uka hopMyaHpyeTcs CISAYIOIINUM 00pa3oM:



20.

21.

22.

23.

24.

a) J = - D(dc/dx);
6) J = D(dc/dx);
B) J = - D(dc/dt);
r) J=- D(dc/dt).
Bropoii 3akon @uka GopMyaupyeTcs CIeAYIONUM 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 cooTBecTBHH ¢ 3aKOHOM I[IOJ'IOHl"a u It TemmoeMKoCTh IpOonmoOpIHOHAJIbHA:
a) 3R;
0) 5R;
B) 2R;
r) 1R;
1) 4R.

Bonpoch! kK pedTHHI-KOHTPOJII0 Ne3
Ha maunoii cxeMme no3uiyeii 3 OTMEUEH:

a) yCUIIUTEIb;
0) pe3oHaTop;
B) MarHur;
I') TeHepaTop;
1) IETEeKTOp.
Ha pucynke nzo0paxena:

a) F-pemerka;
6) R-pemerka;
B) C-peleTka;
r) P-pemierka;
n) |-pemerka.

Ha pucynke n3o0paxeH pa3pe3 CTPyKTYphI ajmasa

a) HopMasbHO K ceTkaM (110);
0) HopManbHO K ceTkaM (111);
B) HOpMasbHO K ceTkaM (100).



25.

26.

27.

28.

29.

30.

31.

Ha pucynke nzo0paxena:

a) F-pemerka;
0) P-peerka;
B) C-pemieTka;
r) P-peuierka;
n) |-pemerka.

Ha maunoii cxeme nmo3uiueii 4 otMeueH:

a) YCWIHTEIb;
0) pe3zoHarop;
B) MarHur;
r') reHepaTop;
1) IETEKTOp.
[[Iupuna 3anpenieHHOM 30HbI B KPUCTAILIE C POCTOM SHEPTUH:
a) 30HA UCUE3acT;
0) yMeHbIIIaeTCs;
B) pacTeT;
I') HE U3MEHSETCS.
Ha pucynke nzo0paxeH neQext:

a) o [oTkwu;
0) npumecy;
B) 1o dpeHkento.
Koadduuuent rermnonpooanoctu B CU nmeeT pazMepHOCTb:
a) Jix/(MK);
0) B1/(MK);
B) B1/(xrK).
B ypaBHeHuu xonebaHusi OJJHOPOAHOM CTPYHBI YaCTOTa KOJI€OAaHUH 3aBUCUT OT BOJIHOBOT'O YHCIIA:
a) JMHEWHO;
0) CHHYCOMAAJTIBHO;
B) SKCIIOHECHIIMAIHHO;
T') HE 3aBHCHUT.
['mpoMarHUTHOE OTHOIICHUE JIEKTPOHA 0KA3aJI0Ch B JBa pa3a 0OJIbIIIe pAaCCUNTAHHOTO H3-3:
a) omMOKHU B pacyerax;
0) MOTrPeNIHOCTH U3MEPEHUN;



B) CYIIECTBOBAHUS CIIMHA;
I') CYIIECTBOBaHHS MarHUTHOTO MOMEHTA 3JICKTPOHA.

Hpomeofcymowaﬂ ammecmayus no umozam OC60€EHUA ducuunﬂuﬂbz (361’{8}’}1 C OueHKOﬁ)

Bomnpocs! Kk 3a4eTy ¢ OLIEeHKOM

JluckpeTHas MOJIENIb MOJIEKYJIbl — HOJIUKYO (TOJMMHUHO B IBYMEPHOM CITy4ae).
ANIMpPOKCUMAIINS MOJIEKYJT TUCKPETHBIMU MOJIECTISIMHU.

YnakoBO4YHOE MPOCTPAaHCTBO. [IpruMeps! yIakoBOYHBIX MTPOCTPAHCTB.

Kputepuii TpaHCISIIMOHHON YIAKOBKU MOJIMKYOOB. AJrOpUTM Iepedopa TPAaHCISAIIMOHHBIX YIAaKOBOK.
Kputepwnii neproanveckoil ymakoBKH HECKOJIBKUX MOJIMKYOOB.

Koauposka pa3zbuenuii mpocTpaHCTBA Ha MOJIUKYOBI.

AKCHOMBI MOJIEJIH TTOCJIOMHOTO POCTa.

AJTOPUTM MOCTPOCHUSI MHOTOTPAaHHUKA TIOCIOWHOTO POCTa MEPUOTUYECKUX CTPYKTYP.
CriekTpbl MHOTOTPAaHHUKOB POCTA PEATbHBIX KPUCTAJUIMYECKUX CTPYKTYP.

0. ®pakTanbHbIi XapakTep NPUPOTHBIX OOHEKTOB.

1. KoHcTpyKTHBHBIE (hpaKTabl.

12. Cummetpusi camornonooust ppakTaos.

13. 3mes [Nocniepa. ITapamokce INocmiepa.

14. dpakTanbHas pa3MEPHOCTD.

15. Cuexunka Koxa. Pazouenue miockoctu Ha (pakransl Koxa.

16. Cnyuaiinsie hpakransl. Anredpandeckue Gppakraibl.

17. ®paxranst XKronana u Manaensopora.

18. 3onotoe ceuenue. OqHOMEpHBIH kBazukpucTaa Gudonauyu.

19. KBaszukpucram ®@uOoHaYuu KaK MOAECITHHOE MHOKECTBO.

20. KBaszunepuoauueckoe pazdouenue Po3u — nBymepHbIil aHaior kBasukpucramia GudboHauyu.
21. TapameTpu3zaius IByMEpHOTO KBa3UIIEPUOANIECKOTO pazouenus Po3u.

22. TlocnoiHbIii pocT AByMEPHOTO KBa3UIIEPHOANUECKOro pa3ouenus Posu.

23. O6o00meHHbIe pa3oueHus Po3u.

24. PaznoBuaHoct Mo3auk [lenpoysa.

25. Mo3zauku [1eHpoy3a kak MOJIeIbHbIE MHOXKECTBA.

26. ITocnoitHblit pocT rpanui Mo3auku [lenpoysa.

RBOoo~NO~WNE

Opranunsanus 1 y4e0HO-MeTOAHYECKOe o0ecredeHHe
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

ITpuBoaMTCS XapaKkTepUCTHKA BCEX BHUAOB U (POPM CaMOCTOSTEIbHOM PabOThl CTYAEHTOB, BKIIOUAs
TEKYIYIO U TBOPUECKYIO/HCCIEI0BATENbCKYIO AEATENBHOCTD CTYJECHTOB:
Texymas CPC, HanpaBieHHas Ha yriyOJeHHe U 3aKpeIUIeHne 3HAaHUH ~ CTY/I€HTa, pa3BUTHE MPAKTUYECKUX
YMEHUH BKIIFOYAET:
- paboTy € JIEKIIMOHHBIM MaTepUAJIOM, IOUCK U 0030p JTUTEPATyphl U JIEKTPOHHBIX UCTOUHUKOB
uH(pOpMalluy N0 MHAMBUAYAJIbHO 33JJaHHOM Ipobieme Kypca,
- BBITTOJIHEHUE JJOMAIIIHUX 3aJJaHUH, KOHTPOJIbHBIX padoT,
- - U3yY€HHUE TeM, BEHIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TPOPabOTKY,
- IOATOTOBKY K IPAKTUYECKUM U CEMUHAPCKHUM 3aHSITHSIM;
- IOJITOTOBKA K KOHTPOJIbHON paboTe, K 3a4eTy, IK3aMEHY.
TBopueckasi npo0/1eMHO-OPHEHTHPOBAaHHAasE caMocTosiTenbHas padora (TCP), opueHTupoBaHHas Ha
pa3BUTHE  UHTEIJICKTyaJlbHBIX  YMEHHUH,  KOMIUIEKCA  YHUBEpCAJbHBIX  (OOIIEKYIbTYpHBIX) U
npo¢eCCHOHATBHBIX KOMIETEHIIMH, MOBBIILIEHHE TBOPUYECKOTO MOTEHIIMAA CTYIEHTOB BKIIIOYAET CIEAYIOIUe
BUJIBI pabOT 10 OCHOBHBIM TIpobiieMaM Kypca:
- IOUCK, aHAJIN3, CTPYKTYPUPOBAHUE U MTpEe3eHTalUsl WH(POpMAIINY,
- aHaJIM3 HAYYHBIX ITYOJIMKALUN [0 3apaHee OIpe/ieJIEHHON MpernojaBaTesieM TEME;
- aHaNu3 CTAaTUCTUYECKUX M (aKTHUUECKWX MaTepuajoB MO 33JaHHOW TeMe, IPOBEJIEHUE pPacueToB,
COCTaBJICHUE CXEM M MOJEJIEN HAa OCHOBE CTATUCTHUECKUX MaTepHaJIOB.



ConepxaHue caMOCTOATEIbHOM Pad0ThI CTYAEHTOB MO IMCUMUILINHE
TeMBI JOMAIIHUX 3aJaHMI:

1.
2.
3.

o o

8.
9.

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

Y11akoBOUYHBIE IPOCTPAHCTBA HA IUVIOCKOCTH.

Kputepuit TpaHCASAUIMOHHON YITAKOBKHU MOJIMMUHO

[Tepebop Bcex BO3ZMOXKHBIX TPAHCISIIMOHHBIX YIAKOBOK 33/IaHHOTO TMOJIMMUHO C 33JaHHBIM KO3 (]-
(ULMEHTOM YIaKOBKH.

ITepeGop Bcex BO3MOXHBIX NEPUOJANYECKUX YIAKOBOK JBYX IOJIMMMHO, CBSI3aHHBIX LIEHTPOM HH-
BEPCUHU.

CocraBieHne Koaa NepuoJuiecKoro pa3soMeHus III0CKOCTH Ha MOJIMMHUHO.

Boccranosnenue pa3oueHus iI0CKOCTH Ha MOJUMMHO 110 KOy YIIaKOBOKH.

[TocnoiHBI PpOCT MEPHOANYECKOTO pa30MEeHUs TNIOCKOCTH Ha MOTUMHHO. DOpMUPOBaHUE MHOTO-
YroJIbHUKA ITOCIOMHOT0 POCTa.

[TocTpoeHre MHOTOYTrOJIbHUKA IIOCIOMHOTO POCTa METOJIOM «GBE3IBIN.

AHaiu3 creKTpa MHOIOIPaHHUKOB POCTa OPraHMUECKOr0 PeaIbHOI0 MOJIEKYJIIPHOI'O KpHCTala.
[TocTpoeHne KOHCTPYKTUBHBIX (ppakTanoB. PacueTr ¢pakranbHOM pa3sMepHOCTH.

AHanu3 npupoaHbIX (PPAKTATBHBIX 00BEKTOB.

HccnenoBanue ¢paxrano XKioiama ¢ moMOIIbI0 KOMIBIOTEPHOW IPOTPaMMBI.

CKOpoCTb OCTIOHHOTO POCTa OJHOMEPHOr0 KBazukpucraiia PudoHayyu.

KoopanHanmoHHbIe yiciia KBa3UIIEPUOINIECKOro pa3douenus Posu.

MHOroyroiasHMK OCIOHHOr0 PocTa JBYMEPHOI'0 KBAa3UIIEPUOIMUECKOT0 pazouenus Posu.
[Toctpoenne mo3auk [leHpoy3a ¢ MOMOIIBIO CIIEHATIBHON TPOTPaMMBI.

KonTpoJbs camocrosiTe/ibHOMH padoThl
OneHka pe3yabTaTOB CAaMOCTOSTEIbHONM pabOThl OpraHM3yeTcs Kak €AMHCTBO JBYX (OpM:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI Ipenozaasatenei. OueHKa pe3ysbTaTOB CaMOCTOSITENBHONW paboThI
OpraHu3yeTcs CIEAYIOIIUM 00pa3oM:
® KOHTPOJIbHBIE BOTIPOCHI, 337[aBa€MbI€ TIPY BBIITOJHEHUHN U 3aIUTax JJAOOPaTOPHBIX padoT;

KOHTPOJIbHBIE BOIPOCHI, 331aBacMbl€ IPU MPOBEJCHUH PAKTUYECKUX 3aHITUH,
BOIPOCHI JUII CAMOKOHTPOJIS;

BOIIPOCHI TECTUPOBAHUM;

BBINOJIHEHUE JOMAIIIHUX padoT;

BBITIOJTHEHUE CAMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT

BOIIPOCHI, BBIHOCUMBIE Ha K3aMEH.

pedepar ¢ r5ieMeHTaMH MPOEKTUPOBAHNS,

JIOKJIa/1bl Ha KOH(EepeHII-He1eNsX.

OLICHKa KaueCTBa OCBOCHUA AUCHHUIUIMHBI IMPOU3BOAUTCA IO PE3YyJIbTaTaM CIICAYIOIINUX KOHTPOJIMPYHOIIUX

MEPONPHUSATHI:
KonTposmpywomme MeponpusaTHs Pe3ynbTaThl 00y4eHHUsi 0 JUCHUIIIHHE
CamocrosTenbHble pabOThl HAa MPAKTUYECKUX 3aHATHIX 3HaHuEe OCHOBHBIX (hOpMYJ U ompezese-
HUI
KoHTtposnbHble paOoThl Ha TPAKTUYECKUX 3aHATUAX YMeHHE CaMOCTOATEIbHO HAXOOUTh pe-

[I€HNE TOCTABJIICHHOM 3a/1a4uu

Yuyactue CTYACHTOB B Hay‘lHOﬁ AUCKYCCHU TIO IOATOTOB- OBJ'IaJICHI/IC OIIBITOM aHaJIu3a I/IH(I)OpMa-
JICHHBIM M MMPEACTABJIICHHBIM IIPE3CHTAIUAM, pe(bepaTaM BO | HTUOHHBIX UCTOYHHKOB,

BpeMsl MPOBEICHUS KOH(DepeHII-He1enu BBICTYIUICHUN C JIOKJaJaMU U Y4acTus B
JINCKYCCHUSX;
paslienieHuss HAy4YHOTO UM HEHAay4HOro
3HAHUS;

BrimonHenue u 3amuTa HHAUBUIYaTbHBIX 3a1aHUI 3HaHHE OCHOBHBIX (OPMYT U OIperaerne-

HUW. YMeHHEe CaMOCTOSITEILHO HAaXOIUTh
peLIeHNE NOCTaBJICHHOW 3a1a4u

TectupoBanue 3HaHUE OCHOBHBIX (POPMYII U OIpeserne-

HUM. YMEHHE CaMOCTOSTEIbHO HaXOOUTh




\ pelIeHne NOCTaBJICHHOW 3a1a4u

KoHTpoIs CO CTOPOHBI IIpenoaaBaTesns 1 CAMOKOHTPOJIb OCYLIECTBIISICTCS B COOTBETCTBUU C PEHTHHT-TUIAHOM
JTUCLUTUIMHBL, BO BpeMs IIPAKTHYECKUX M Ja00paTOPHBIX 3aHATHIA,

@®oHJ OLIEHOYHBIX CPEACTB Uil MPOBEACHUS ATTECTALMU YPOBHS CHOPMUPOBAHHOCTH KOMIIETECHINH
00y4aromuxcs Mo JUCUUIUIHHE 0()OPMIIIETCS OTACIBHBIM JTOKYMEHTOM.

7. YYEBHO-METO/IUYECKOE U UTH®OPMAILINOHHOE OBECIIEYEHHUE

JTUCLHUATIUHBI
7.1. KHuHroodoecmne4eHHOCTDL
HammenoBanue nutepaTypsl: aBTop, Ton KHUT'OOBECIIEUEHHOCTbD
HA3BAFHC, BIL MSMARMA, MHATCNRCT™ | M3MA- T e eTBO SK3eMIUIApoB | Haimdue B S1eKTpOHHO
BO HUSA .
W3IaHAN B OMOIHOTEKE ounonmorexke Biul'Y
Bal'V B cooTrBeTcTBHU C
®dI'oC BO
1 2 3 4

OcHoBHast TuTepaTypa

1. Kpucrammuzauus sneprona- | 2012
CBIIICHHBIX COCIMHEHUH U3 PACTBO-
PoB [DneKTpoHHBIN pecypc] : yueo-
Hoe mocobue / B.A. AxMeaniuna, prbookshop.ru/47656
B.41. Bazoros. - Ka3zans : U3naTens-
ctBo KHUTYVY. - 124 c. - ISBN 978-
5-7882-1249-4.

2. VnuButenbHBIC HAaHOCTPYK- | 2015
TypHI [DnekTpoHHEIH pecype] / K.
Heddeiic, C. Heddeiic. - M. : BU- iprbookshop.ru/33636
HOM. - 209 c.

3. ISBN 978-5-9963-2501-6

4. Illepemer I'.I". 'eomerpuue- | 2013
CKHe Tpeo0pa3oBaHus U (ppaKTaib-
Hasi TeoOMeTpus [ DIeKTPOHHBIN pe-
cypce]: yuebnux/ lllepemer I'.I'.— iprbookshop.ru/37071
DNEKTPOH. TEKCTOBbIE TaHHBIE.—
Ilepmp: Ilepmckuii rocyaapcTBeH-
HBII T'yMaHNUTapHO-TIeIarOrMYEeCKN i
yHuBepcuteT.— 188 C.

JlonostHUTEBHAS INTEPATYPA

1. Manees, Auapeit Bmagmvu- | 2011
poBud. Mojenp MocinoiHOro pocra
pa3OueHunii, ynakoBok u rpadoB :
MoHorpadust / A. B. Manees, A. B. 5
Iyror ; Ba['Y .— Bal'Y.— 107 c. :
wi., Taba. — bubmumorp.: ¢. 100-107
.— ISBN 978-5-8311-0546-9.

2. PentrenoctpykrypHblii ana- | 2010
U3 BENIIeCTB [DJEKTPOHHBIA pe-
cypc]: MeToAnMYecKHe yKa3aHUs K http://www.iprbookshop.ru
naboparoproii pabore/ 1.A. Kosa- : /é2926 :
JICHKO [U Jp.].— DIEKTPOH. TEKCTO- -
Bele naHHbIe.— Jlumenk: JIumenkui

rocy/AapCTBEHHBIN TEXHUYECKHUI
yHausepcuret, 9bC ACB.— 24 c.

anoi'm ;iiﬁiﬂ?g ;?IZI:;]\T:_HG' 2009 http://www.studentlibrary.
P o ru/book/ISBN9785986721
LBETHOTO CHIPBS [ DIEKTPOHHBIN pe- 514 html

cypce] : YuebHoe nocodue 11 By30B
/ Epmonios B.A., Jlynaes B.A., Mo-



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

ceiikun B.B.; ITox pen. B.A. Epmo-
JoBa. - M: M3gaTensctBO MOCKOB-
CKOT'0 TOCYIapCTBEHHOTO TOPHOTO
yausepcureta, 2009. - SBN 978-5-
98672-151-4

7.2. llepuoguyeckue U3IaHus
«3emJis U BceneHnHas». M.: Hayka,
«ITpupoma» M.: Uzn. PAH;
«®Du3zuka B mkone» M.: llIkonbHas npecca;
«Ycnexu pusznuecknx Hayk» M.: U3n. PAH;
«Dusuka» M.: IlepBoe ceHTSIOpsI.

7.3. UaTepHeT-pecypchbl
CourseLab 2.7;

1. TIporpamma mepebopa BapuaHTOB NEPUOTUUECKUX YIAKOBOK MOJMMHUHO B IIOCKOCTH. ABTOp: MaieeB
A.B. CBuaerenbcTBo 0 rocyaapcTBeHHOM peructpaunu nporpammsl ains OBM Ne 2013619301 (nara
roc. peructparuu 01.10.2013).

2. Tlporpamma nepebopa BapHaHTOB MEPHOJUUECKHUX YITAKOBOK MOJUIE€KCOB B MNIOCKOCTH. ABTOpP: MarneeB
A.B. CBuaerenbcTBo 0 rocyaapcTBeHHOM peructpauuu nporpammsl ains OBM Ne 2014661669 (nara
roc. peructpanuu 11.11.2014).

3. Ilporpamma nmoctpoeHus U uccienoBanus 00600meHHbIx Gpakranos Po3u. ABropel: Manees A.B., Illy-
ToB A.B. CBHIETEIHCTBO O TOCYAAPCTBEHHOM peructpanuu nporpammsel s 9BM Ne 2015662240 (na-
Ta roc. peructpauuu 19.11.2015).

4. IlporpaMMHBIM KOMIIJIEKC /AJIsi UCCIIEJOBAHUS KOOPJIMHALMOHHBIX OKPY)KEHMH B MOJEIU MOCIONHOTrO
pocta rpados cBszHocTU. ABTOphl: ManeeB A.B., XKypasnes B.I'., lllyroB A.B., Pay B.I'. CBunerenn-
CTBO O TOCyJapCTBEHHOU peructpanuu nporpammbl 11 9BM Ne 2013619399 (nata roc. perucrpanuu
03.10.2013).

5. IlporpamMmHbIN KOMIUIEKC Ul IOCTPOEHUS U HccaenoBanus Mo3auk Ilenpoysa. ABropel: Manees A.B.,
ITerpocsan XK. /1., [llyroB A.B. CBuzaeTensCcTBO 0 rOCy1apCTBEHHON perucTpanyy nporpammsl Uit OBM
Ne 2014618215 (nata roc. peructpanuu 13.08.2014).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

JIns peanu3anuy JaHHOW TUCIUTUTMHBI UMEIOTCS CTICIHAIbHbIC TIOMEIICHUS IS IPOBEIICHUS 3aHSI-
TUH IeKYUOHHO20 MUNA, 3aHAMU NPAKMULECKO20 MUNA, 2PYNNOBbIX U UHOUBUOVATIbHBIX KOHCYIbMAYUll, me-
Kyue2o KOHMPOIs U NPOMENCYMOUHOU ammecmayuu, a maxice nomeweHus 0 cCamoCmosamenibHou pabomal.
[IpakTryeckue paboThl MpoBOJATCS B AyauT. 121-7.
[lepedyeHpb UCTIOIB3YEMOT0 JIMIIEH3NOHHOTO TPOrpaMMHOTO obecnieuenus: Jlutiensuu va Microsoft Win-
dows/Office: Microsoft Open License 49487346



Pabouyto nporpammy cocraBmil (/%/%‘// 3aB. kadenpoit A.B. Masicen

Penensenr /é/‘ jupexktop MAO COIII Ne2 A.B. Besisinnna

[Iporpamma paccmoTrpeHa 1 o100peHa Ha 3aceiannu Kadeapbl 001IeH ¥ TeOpeTHYECKOH hU3nKH
[Iporokos Ne or Z4. of 19

roja /
3apejyrouni kadeapoi £ ;')é/’( /// A.B. Masees

Pabouas 1porpaMMa paccMOTpeHa M 0J1I00peHa Ha 3ace/laHuM yueOHO-METOAMUYCCKOH KOMUCCHH HallpaB-
sienust 44.03.05 — Ileparornueckoe obpasoBaHue

[Iporokos Ne A oT jL’)L’)tf 19 rojaa

IIpesncenareins KOMMCCHH

M.B. ApramonoBa




JIMCT NEPEYTBEPK/JIEHMUS
PABOYEI MPOTPAMMBI JUCHUTIJIMHBI (MOLYJIST)

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJT

[Iporokoin 3acenanus kapeapsl No oT roaa

3aBenyromuii kKageapoit

PaGouas nmporpamma ogobpeHa Ha Y4eOHBIN TOJT

[Iporokoi 3acenanus kapeapbr No OT roaa

3aBenyromuii kageapoit

Pabouyas nporpamma ogoOpeHa Ha y4eOHBIN ToJ

[Iporokoi 3acenanus kapeapsr No oT rojaa

3aBenyrommii kKageapoi




JIMCT PETUCTPAIIMM U3MEHEHUM
B pab0YyI0 MPOrpaMMy JUCITUTUTHHBI
«lIpobremvl cospemennoll Kpucmanioepaguuy»
o0OpasoBarenbHON MporpaMMbl HanpasieHus moarotoBku 44.03.05 — Ilenarornyeckoe oOpazoBaHre, HaNpaBJICH-

HOCTb: @usuxa. Mamemamuxa (baxaraspuam)

Howmep Brecensr n3MeHEHUS B YaCTH/pa3ieibl Ucnonuurensb OcHoBanme
U3MCHECHHUS paboyeii mporpaMmbl OUO (HOMep ¥ Aarta pacropsiau-
TEIBHOTO TOKYMEHTa O BHE-

CEHUU U3MCHCHHS)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3aceqaHuu Kadeapsl ooweli u meopemuieckou Guuxu, IpoTo-
konNe or_ . 201 r.
3aB. kadenpoi /

Toonuce DPUO




