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(KypcoBOI1 NPOEKT, KypcoBast
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13| Bupg attectauum 3 iC]
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB
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Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
YHuBepcasibHble YK-1 CrnocobeH oCyWecTBASATb MOUCK, KPUTUYECKUIA aHaNN3 U CUHTE3 MH(opMaLnK,
KOMMETEHL MK NPUMEHSTb CUCTEMHbIN MOAXO0/ NS PeLUeHUst NOCTaBNEHHbIX 3aaay

YK-1. 1 3HaeT npuHumnbl c6opa, oT6opa 1 0606LLEHNS MHDOPMaLMN.

2. TpeboBaHnsa HIT'TY K nnaHMpyembIM pesy/ibTaTam 06yyeHUsi, COOTHECEHHbIM C
NHAMKAToPaMu AOCTUXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMWIA POPMbI OpraHm3aLyn

PesynbTartbl 06y4yeHUs 3aHATUN

YK-1. 1 3naer npuHIUIbI cfopa, oT60pa U 0600eHUsT HHPOpMANMH.

3HaeT TeopeTUUecKme OCHOBbI M (h3UYECKIE MPUHLMMBI KpUCTaNIorpagmum Jlekuyu; MpakTuyeckme 3aHATUS;

CamocTosTeNibHas paboTa

IMeeT npeAcTaB/eHne 0 NPUMEHEHUM 3HAHWI O KPUCTANIMYECKOI CTPYKTYpe A
peLleHus MaTepuanoBeyeckyx 3aaay

MpaKTuyeckune 3aHATUS;
CamocTosTenbHasa paboTta

YMeeT peLuath NpakTUYECKMe 3a4a4m KpucTannorpadum, B TOM YMCHe ¢
1CcNo/b30BaHNeM MATEMATMYECKOrO annapara

MpaKTuyeckune 3aHATUS;
CamocTosaTensHas paborta

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/UHBI

Tabnmuya 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
Tembl nekuymn Yacbl |thopme npaxT. OpMbI, uac AOCTMKEHNA YyebHas [eATeNIbHOCTb
noar., vac. ' ' KOMMeTeHUniA

CemecTp: 5

AvpakTryeckas eanHmua: O6LLMe NpeacTaBNeHUS 0 KPUCTa/I/IMUECKOWN CTPYKTYpe

V3yueHne TeopeTMyecKoro
1. MpocTpaHCTBEHHAA pelleTKal 2 0 0 YK-1.1 y P
marepuana
2. HanpasneHusa 1 NaocKocTu 2 0 0 YK-1.1 M3yueHne TeopeTMyecKoro
KPUCTa/IIMYECKON peLLeTKn ' marepuana
3. BbluncneHuns pacctosHuiA
V3yueHne TeopeTMyecKoro
Yr10B MeXay 3/leMeHTamu 2 0 0 YK-1.1
marepuana
peleTkn. ObpaTHas peLueTKa
OnpakTuyeckas eanmHuua; Ctepeorpaduyeckmne npoekumm
4. TTpUHUMMBI NOCTPOEHUS 2 0 0 YK-1.1 V3yueHne TeopeTMyecKoro
cTepeorpanyecknx NpoeKLmi ' martepuana
Jnpaktundeckasa egnHunya: CummeTpus
V3yueHre TeopeTUYeCKoro
5. DnemMeHTbl CUMMETPUN 2 0 0 YK-1.1 y P
martepuana
V3ydeHne TeopeTUYecKoro
6. Onepaymmn CUMMETPUK 2 0 0 YK-1.1 y P
martepuana
7. ToyeyHble rpynnel V3yueHne TeopeTMyecKoro
Py 2 0 0 YK-1.1 y P
CUMMETPUU martepuana
8. MNpocTpaHCcTBeHHbIe rpynMbl 2 0 0 YK-1.1 M3yueHne TeopeTMyecKoro
CUMMeTpUn ' mMaTtepuana
CemecTp: 6

AvpakTunyeckas egnHuua: Kpuctannoxmmus




9. Tunbl cBA3EN.
KpucTannoxummyeckue 2 0 0 YK-1.1 V3yueHne TeopeTMUecKoro
paguycel. KooopAvHaLNOHHbIe ' martepuana
yucna.
o V3yyeHre TeopeTUYeCcKoro
10. MNOTHeMLwmMe YyNakoBKn 2 0 0 YK-1.1 y P
martepuana
11. Cy6CTpyKTYpbI U 2 0 0 YK-1.1 V3yyeHne TeopeTUYecKoro
CBEPXCTPYKTYpbI ' martepuana
12. Kpuctannunyeckne
CTPYKTYpbI M3yuyeHne TeOopeTMyecKoro
pyKTYP 2 0 0 YK-1.1 y P
NHTEPMETANINYECKUX martepuana
COeIVHEeHWI
13. Kasukpuctanimyeckme un 2 0 0 YK-1.1 V3yueHre TeopeTUYeCKoro
amop(Hble CTPYKTYpbl ' martepuana
OnpakTudeckas eamHuua: Kpuctannodusnka
14. OCHOBHbIe NOHATUA 2 0 0 YK-1.1 3yueHne TeopeTMyecKoro
KpUCTaNIIO(PU3NKN ' martepuana
15. AHU30TPOMMA (PU3NYECKNX 2 0 0 YK-1.1 V3yueHne TeopeTMyecKoro
CBOWCTB ' martepuana
V3yyeHre TeopeTUYecKoro
16. XviMmn4yeckasa aHusoTponua | 2 0 0 YK-1.1 y P
martepuana
N3 HuX B NHankaTopsl
Tembl MpaKTAUeckX Yacbl |cbopme npaxT. CbAOK,Tw"'jH:; noctwkerms | YueGHas AeSTENbHOCTb
3aHATUN noar., uac. MBI, H8C- 1 omneTemLumii
CemecTp: 5

AvpakTryeckas eanHmua: O6LLMe NpeacTaBNeHUs 0 KPUCTa/I/IMUECKOWN CTPYKTYpe

1. PellieHuWe 3a7a4 No Teme:

PeLueHue 3aaay,
06CY)KeHME MOJTyYeHHbIX

2 2 1 YK-1.1
MpocTpaHCTBEHHAA peLLeTKa pe3ynbTaTtoBs U
COMNOCTaB/IEHNE C TeopMel
. PelLieHWe 334ay,
2. PelleHue 3a4ay no Teme: 06CVOKAEHME HOMVUEHHbIX
HanpasneHns 1 N1ockocTu 2 2 1 YK-1.1 YA y
- pe3ynbTaToBs n
KPUCTa/IIMYECKON PELLIETKM o
COMOCTaB/IEHNE C TEOPMEN
3. PelueHwue 3a1a4 no Teme: PeluleHwue 3agauy,
BbluncneHns paccTosHuiA 1 2 5 1 VK-1.1 006cyX/aeHVe NonyyYeHHbIX
YrN0B MEX[y 3N1eMeHTaMu ’ pe3ynbTaToB U
peweTkn. ObpaTHas peLueTka COMOCTaB/IEHME C TeOpuel
OnpakTuyeckas eanHuua: Ctepeorpaduyeckmne npoekumm
. PelLeHWe 3a4ay,
4. PellleHKe 3a4a4 Mo Teme: 06CVOKIEHME NOMVUEHHBIX
MpuHUMNBI NOCTPOEHUA 2 2 1 YK-1.1 KA y
o pe3ynbTaTos n
cTepeorpamuecknx NpoeKL i o
COMOCTaB/IEHNE C TEOPMEN
AvpakTuyeckas egnHuua: CuMmMeTpus
PelueHve 3aaay,
5. PelueHne 3aga4 no teme: 2 2 1 VK-1.1 06cyX/aeHVe NonyYeHHbIX
DNeMeHTbI CUMMETPUK ' pe3ynbTaToB n
COMOCTaB/IEHME C TeOpUel
PelLeHue 3aaay,
6. PelueHwne 3a4a4 no Teme: 06CyXXaeHMe NONYYEHHbIX
aa 2 2 1 YK-1.1 KA y

Onepauun cMMMeTPUK

pesynbTaToB M1
COMOCTaB/IEHME C Teopuei




7. PelleHWe 3aay no TeMe:

PelleHwue 3agauy,
006cyX/aeHVe NonyyYeHHbIX

2 2 2 YK-1.1
ToueuHble rpynnbl CUMMETPUM pesynbTaTos U
COMOCTaB/IEHME C TeOpuel
PelleHwe 3a1auy,
8. PelueHue 3a4a4 no Teme: aa
06CY)XeHME MOJTyYeHHbIX
MpocTpaHCTBEHHbIE TPYMMbI 2 2 2 YK-1.1
CUMMETOMN pe3ynbTaTos u
P COMOCTaB/IEHME C TEOpUEW
CemecTp: 6
AvpakTudeckas eguHuua: Kpuctannoxmmus
9. PelleHwue 3a4ay no Teme:
Twunbl cBA3eN Peluerie safad,
) 06CY)KEHME MOJTyYeHHbIX
Kpuctannoxummyeckne 2 2 1 YK-1.1 YA y
pe3ynbTaTos, X
paguycel. KoopanHauMoHHbIe o
COMNOCTAaB/IEHNE C Teopueit
yucna
PeLueHue 3aaay,
10. PewweHue 3a4ay no Teme: 9 9 5 VK-1.1 06cyXaeHVe NonyyYeHHbIX
MNoTHeALWMe yNakoBKM ' pe3ynbTaTos, UX
COMOCTaB/IEHME C TeOpUeW
PelleHwe 3a1ay,
11. PelLieHue 3a4a4 Mo Teme: 06CVIK eHv?ﬁnon YEHHBIX
Cy6CTpyKTYpbI U 2 2 2 YK-1.1 YA y
pe3ynbTaTos, X
CBEPXCTPYKTYpbI o
COMOCTaB/IEHWE C TEOPMEN
12. PewweHue 3aa4y no Teme: PeLLieHWe 3aaau,
Kpuctannuuyeckue CTpykTypbl 2 5 5 VK-1.1 06Cy)XaeHMe MOoJyYeHHbIX
NHTEPMETaTNYECKNX ' pe3ynbTaTos, UX
COeJMHEHNI COMOCTaB/IEHME C TeOpUel
PelleHwe 3aaauy,
13. PeLueHue 3aga4 rno Teme: 06CVK EHV?éqI'IOI'I YeHHbBIX
KBasuKpuctanimyecckme n 2 2 1 YK-1.1 KA y
pe3ynbTaTos, X
amop(Hble CTPYKTYpbl o
COMNOCTAaB/IEHVE C TeOpUei
PeLleHue 3aaad,
14. PellieHKe 334a4 No TemMam 06CVIK eHv?ﬁnon YeHHBIX
[NS CamMOCTOATESIbHOrO 2 2 0 YK-1.1 YA y
e—— pe3ynibTaToB, UX
COMOCTaB/IEHNE C TEOPMEN
AunpakTndeckasa egnHula: Kpuctannogumsnka
PelleHwe 3aaauy,
15. PellleHue 3a4a4y no Teme: 0BeVIK eHI/?éDII'IOI'I YeHHBIX
OCHOBHbIe MOHATUA 2 2 2 YK-1.1 YA y
pe3ynbTaTos, UX
KpUCTaNI0(Pr3NKN o
COMOCTAaB/IEHVE C TeOpUei
PelleHwe 3aay,
16. PeLLeHKe 3a4a4 Mo Teme: 06CVIK eHv?ﬁnon YEHHBIX
AHUN30TPONNA HNU3NYECKNX 2 2 2 YK-1.1 YA y
CBONCTB pe3ynbTaTos, X
COMOCTaBNEeHNE C Teopuel
PelleHwue 3agauy,
17. PelLieHKe 3a4a4 Mo Teme: 2 2 2 YK-1.1 006cyX/aeHVe NonyyYeHHbIX
XumMnyeckas aHU30Tponms ' pe3ynbTaTos, UX
COMOCTaB/IEHME C TeOpuel
N3 HuX B NHankaTopbl
TeMbl Ans Uacb! |topme npaxT. m’%’;;”j”:;i noctwkens | YyebHas fesTeNbHOCTb
CAMOCTOATE/TIbHOIO M3yquMﬂ noAr., vac. ! : KOMI‘IeTEHLU/II'/'I

CemecTp: 5

AvpakTryeckas eanHmua: O6LLMe NpeacTaBNeHUs 0 KPUCTa/I/IMYECKOW CTPYKTYpe




CamocToATe/IbHOe M3yyeHue
3. OKcnepuMeHTasIbHble 8 0 VK-1.1 Marepuana ¢ nocneayowmm
MEeTO/lbl KpUcTannorpadmm ' 06CyXaeHeM 1
NPUMEHEHNEM Ha NPaKTUKe
Anpaktuyeckasa egnHuya: CummeTpus
CamocTosTesIbHOe U3yyeHne
1. BeKTopb! 1 MaTpULbl B 16 0 yK-1.1 |Marepuanac nocneayowmm
Kpuctanniorpagpum ' 06cyXaeHeM 1
NPUMEHEHNEM Ha NMpaKTuke
CamocToATeNIbHOe M3yYeHue
2. Teopusa rpynn 26 0 yK-1.1 |Marepnana c nocneayiolim
06CyXXAeHNEM U
NPUMEHEHNEM Ha NPaKTUKe
CemecTp: 6
Anaaktudeckasa eanHnua: Kpuctannoxmmms
CamocTosTe/IbHOe U3yyeHne
4. Kpuctannoxmmmsa Kepammnk 23 0 yK-1.1 |MaTepnana c nocneayioLm
06CY)XIEHVEM N PELLEHNEM
3aja4
CamocTosTe/IbHOe M3yYeHue
5. Kpnctannoxunmms 23 0 VK-1.1 Marepuana ¢ nocneayoLwmm
nosMmepoB ' 06CYXXAEHNEM U PELLIEHNEM
3afay
3.1 lNpakTnyeckas NoarotToBkKa
Tabnuua 3.2
No TeMb! 3aHS TV dopmbl opranusaum CopgepXXaHue NpaKTNYecKol NOAroTOBKN
3aHATUIA (BnAbI paboT)
1 PeLueHne 3agay no teme: MNMpoctpaHcTBeHHad |Ip BbINonHseT cneaytoLme BUAbl paboT:
peLueTka peLLieHMe NPaKTUYEeCKMX 3a4a4
2 PewleHve 3agay no Teme: HanpasneHus u Mp BoInonHseT cnegytowyme Bugbl pabor:
NAOCKOCTU KPUCTA/IIMYECKOMN PELLIETKM peLueHre NPaKTUYECKMX 3a4a4
3 PeLueHue 3agay no teme: BoluncrieHus Mp BbINonHAeT cnepytoLme Buibl paboT:
PacCTOAHWUIA 1 YTI0B MEXAY 31eMeHTamm peLLeHre NPaKTUYeCcKMX 3agad
peLleTkun. ObpaTHas peLleTka
4 PeweHve 3agay no teme: MNpuHUMMbI Mp BbINonHAeT cnepytoLme Buibl paboT:
NOCTPOEHWS CTepeorpagimyecKmx NPOoeKLnii peLueHVe NPaKTUYeCKMX 3a4a4
5 PelueHve 3aga4 no Teme: SNeMeHThbI Mp BbInonHseT cnepytoLLme bl paboT:
CUMMETPUM peLueHre NPaKTUYEeCKMX 3a4a4
6 PelueHve 3agay no teme: Onepaumu Mp BbInonHseT cnepytoLLme Buabl pabor:
CUMMETPUM peLueHVe NPaKTUYEeCKMX 3a4a4
7 PelueHne 3agay no Teme: ToyeyHble rpynnel | I1p BbINONHAET cnegytoLme Buibl pabort:
CUMMETPUM peLleHue NPakTUYeCcKmX 3a4a4
8 PelueHve 3agay no Teme: MNMpocTpaHcTBeHHbIE | TP BbINonHseT cnepytoLme Buabl pador:
rpynmbl CUMMETPUN peLleHue NpPakTUYeCcKMX 3334
9 PelueHwe 3aga4 No Teme: TuMbl CBS3EN. Mp BbINonHAeT cneaytoLme Buibl paboT:
KpucTannoxuMmyeckune paguycel.
KoopanHaumnoHHble Ynicna
10 |PewweHwe 3agay no Teme: MnoTHeALWNE Mp BbINonHAeT cneaytoLme Buibl paboT:
yNakoBKu peLleHue NpakTUYecKmX 3a4a4
11  |PewweHne 3agay no Teme: Cy6CTPYKTYpbI U Mp BbINonHseT cneaytoLme BUbl paboT:
CBEPXCTPYKTYpbI peLLeHMe NPaKTUYEeCKMX 3a4ay
12 [PelueHwue 3agay no Teme: Kpucrannudeckme |Ip BoInonHseT cnegytolme Bugbl pabor:
CTPYKTYPbl UHTEPMETANININYECKUX peLLeHre NPaKTUYEeCKKX 3a4au
COoeIMHeHNI
13 | PelueHue 3agay no teme: Mp BbInonHseT cnegytowme Bugbl pabor:
KBasnKpucTaninyecckme n amopgHble peLLeHre NPaKTUYEeCKKX 3a4au
CTPYKTYpbI




14  [PelueHue 3aaa4 no TemMam s Mp BbINonHAET cnepytoLme Buibl pabot:
CamMOoCTOATE/IbHOI0 N3y4YeHuns peLlieHre NPakTUYecKmX 3adau

15 |PeweHve 3agay no Teme: OCHOBHble NOHATUA | TP BbIMonHseT cnepytoLLme Bubl pabor:
KpUCTannothusmkm peLLieHre NPaKTUYecKmX 3adau

16 |PelleHve 3a8a4 no Teme: AHM30TPONUSA Mp BbINonHseT cnepytoLLme Buabl pabor:
(hr3MYECKMX CBOICTB peLleHne NPaKTUYecKMX 3afay

17 |PelueHue 3aga4 no teme: XuMmn4yeckas Mp BbINonHAeT cneaytoLme Bubl paboT:
aHusoTponus peLleHne NPaKTUYecKMX 3afa4

3.2 CamocTosiTeNlbHasA paboTa 0by4yatoLLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uacbl Ha
Ne Bnabl caMocTosATeNbHOW paboThl JOCTVKEeHUA
< |BbINOJIHEHWE |KOHCY/TbTaLnm
KOMTMETEHLMIA
CemecTtp: 5
1 |KOHTp01‘IbeIe paboThl |)/K—1.1 |10 2

. OpraHu3saums camocTosTeNlbHON paboTbl CTYAeHTOB HOBOCMOMPCKOr0 rocyapCTBEHHOIO TEXHUYECKOrO
YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCUO. roc. TexH. yH-T ; [cocT.: FO. B. Hukutun, T. HO.
CypHuHa].- Hosocunbupcek: N3a-8o HITY, 2016.- 19, [1] c. : Tabn.- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

2 |r|0,qFOTOBKa K aTTectauum |YK-1.1 |1O 2

: OpraHu3aums caMoCTOATeNbHOM PaboTbl CTyAeHTOB HOBOCMOGMPCKOro rocyAapCTBEHHOINO TeEXHUYECKOro
YHVBEpPCUTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKOG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa).- Hosocnbupcek: M3a-so HIFTY, 2016.- 19, [1] c. : Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 CamMocTosATe/IbHOE M3yYeHWe TEOPETUYECKOTO
Martepuania

YK-1.1 50 0

CTyfeHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.3 : OpraHusauus camocTosTebHOW paboThbl CTYAEHTOB
HoBOCMGMPCKOTO rocyfapCTBEHHOrO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa].- HoBocnbmpck: 3a-so0 HITY, 2016.-
19, [1] c. : Tabn.- Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

CemecTp: 6

1 | KOHTpOnbHbIe paboThl |)/K—1.1 | 10 2

. OpraHu3aums camocTosTe/lbHON paboTbl CTYAeHTOB HOBOCMOMPCKOr0 rocyapCTBEHHOIO TEXHUYECKOrO
YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCUO. roc. TexH. yH-T ; [cocT.: FO. B. Hukutun, T. HO.
CypHuHa].- Hosocnbupcek: N3a-8o HITY, 2016.- 19, [1] c. : Tabn.- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

2 |r|0,qFOTOBKa K aTTectauum |YK-1.1 |1O 4

: OpraHu3aums caMoCTOATeNbHOM PaboTbl CTy4eHTOB HOBOCMOMPCKOro rocy4apCTBEHHOIO TEXHUYECKOro
YHVBEpPCUTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKOG. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa).- Hosocnbupcek: M3a-so HIFTY, 2016.- 19, [1] c. : Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 CaMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO
Martepmania

YK-1.1 46 0

CTy[eHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.3 : OpraHusaums camocToATelbHOV paboThbl CTYAEHTOB
HoBOCMOGMPCKOTO rocyAapCTBEHHOIO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocmb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa].- HoBocnbmpck: 3a-s0 HITY, 2016.-
19, [1] c. : Tabn.- Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Moptan HI'TY; Cpefaa 3n1eKTpOHHOro oby4veHns HI'TY

4. MpaBuna aTTecTaymmn 06ydatoLLMXCs No AMCLUMNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe Ucnosnb3yeTcs 6anbHO-penTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI JeATENbHOCTM 06y4YatoLLMXCS '%Aaﬁ: MaKcMasbHbIN 6asn

CemecTtp: 5

Konmponvuwvie pabomor: 40 80

3auem: 10 20

CemecTp: 6

Camocmosmenvroe U3y4eHue meopemudeckoco mamepuaid. 0

Koumponvuwvie pabomur: 30 60

Oxzamen: 20 40

B tabnuue 4.2 npeAcTaBneHO COOTBETCTBMUE (HOPM KOHTPONSA 3asBNSEMbIM TPEOOBaHNAM K
pe3ynbTaTam OCBOEHUS AUCLMM/INHBI.

Tabnuua 4.2
Kogpl DopMbl KOHTPOSIA
KOMMeTeH VHanKaTopbl LOCTUXKEHUS KOMMETeHLMI
LWIVI KOHTP. 3aueT |Ok3ameH
pab.
YK-1 |¥YK-11. 3HaeT npuHUmMnbl c6opa, 0T60pa 1 0606LLEHMS UH(OPMALIN. + + +

®OH/ OLIEHOYHbIX CPEACTB MO AMCLMMIHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamme.

5. Jlutepatypa

OcHoBHas mTepaTypa
1. baraes, 1. A. Kpucramnorpadust. MeToas! mpoennpoBanus KPUCTAILIOB : yueOHOoe mocooue / 1.
A. baraes, A. A. baraes, /1. B. Jlazypenko. — HoBocubupck : HI'TY, 2017. — 72 ¢c. — ISBN
978-5-7782-3286-0. — Tekcr : anmekTpoHHEIH // JIaHB : 3MeKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/118087 (nara oopamenns: 09.03.2023). — Pexxum noctyna: mis
aBTOPU3. MOJB30BATEICH.



2. baraes, U. A. Kpucrammnorpadus. DopMbl KpUCTANTHIECKIX MHOTOTPAHHIKOB : y4eOHOe
nocobue / Y. A. Baraes. — HoBocubupck : HI'TY, 2016. — 67 ¢c. — ISBN 978-5-7782-2888-7. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/118481 (mara obpamenus: 09.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

3. baraes, U. A. Kpucramnorpadust. Uanuimposanue rpaneii u pedep KpUCTAILIIOB | yueOHOe
rmocooue / M. A. Baraes, A. A. bBaraes, C. B. Becenos. — Hosocubupck : HI'TY, 2019. — 118 c.
— ISBN 978-5-7782-3870-1. — TekcrT : anmektponHbIii // JIaHb : 371eKTPOHHO-0MOTHOTeYHAsT
cucrema. — URL: https://e.lanbook.com/book/152135 (nara ob6pamenus: 09.03.2023). — Pexxum
JOCTYIIA: ISl aBTOPHU3. TIOJIB30BATENIEH.

4. Bartaes, U. A. Kpucramtorpadusi. O603HaueHre 1 BBIBOJ KJIACCOB CUMMETPHH : yueOHOe
mocodue / U. A. baraes, A. A. bataeB. — Hosocubupck : HI'TY, 2015. — 60 ¢. — ISBN
978-5-7782-2740-8. — Tekcr : 3nmeKkTpoHHBIH // JIaHb : 371eKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/118115 (mata oopamenus: 09.03.2023). — Pexxum poctyma: s
aBTOPU3. MIOJIB30BATEIICH.

JlononHMTeNbHas IMTepaTypa
1. @unaros, C. K. O6mas kpuctamioxumusi: YueOuuk / Gunaros C K., Kpusosuues C.B. -
CII6:CIIoI'Y, 2018. - 276 c.: ISBN 978-5-288-05812-7. - TekcT : anekTponHHbIi. - URL:
https://znanium.com/catalog/product/1001168 (nata oopamenus: 09.03.2023). — Pesxum goctyma:
IO TTOJITHCKE.
2. FOmkoBa, O. B. OcuoBsl kpuctammorpaduu : yueoroe mocobdbue / O. B. FOmkora, A. C.
Hanoneko, A. U. be3pykux. - Kpacuosipck : Cu6. denep. yu-t, 2020. - 324 ¢. - ISBN
978-5-7638-4181-7. - Tekcr : anextponHsrit. - URL: https://znanium.com/catalog/product/1830714
(mata obpamenus: 09.03.2023). — Pesxum AOCTYyIIA: 110 MOAIMCKE.
3. Ceprees, H. A. Kpucrammodusuka : monorpadus / H. A. Ceprees, [I. C. PssOymkun. - Mocksa :
VYuusepcurerckas kuura, 2020. - 160 c¢. - ISBN 978-5-98699-182-5. - TekcT : 3/IeKTPOHHBII. -
URL: https://znanium.com/catalog/product/1212402 (nara oopamenus: 09.03.2023). — Pexxum
JOCTYTIA: TI0 MOATTHUCKE.
4, ®unaros, C. K. O6mas kpucramtoxumust: YueoHuk / @umatos C.K., KpuBosruues C.B. -
CII6:CIIoI'Y, 2018. - 276 c.: ISBN 978-5-288-05812-7. - Tekct : anektponHsiii. - URL:
https://znanium.com/catalog/product/1001 168 (nata obpamenus: 14.03.2023). — Pesxxum moctymna:
IO TIOATTHCKE.

VIHTepHeT-pecypchbl

1. COD. Crystallography Open Database : open-access collection of crystal structures of organic,
inorganic, metal-organic compounds and minerals, excluding biopolymers : [site]. —2022. — URL:
https://www .crystallography.net/cod/— URL: (access data: 25.03.2023). — Text : electronic

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHme, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecneyeHme

1. Opranu3zamus caMOCTOSATEIbHOI paboThI cTyAeHTOB HOBOCHMOMPCKOT0 rocy1apCTBEHHOTO
TEXHUYECKOTO YHHBEPCUTETA : METOAMUECKOe pykoBoacTBo / HoBocub6. roc. TexH. yH-T ; [cocT.: O.

B. Hukutun, T. 0. Cypauna].- HoBocubupck: M3n-so HI'TY, 2016.- 19, [1] c. : Tabn.- Pexxum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
Vcnosnb3oBaHme cnelmanM3vpoBaHHOro NPorpaMMHOro obecrneyeHmns Ans U3yveHUs UCLUUMNINHBI

He TpebyeTcs
6.3 NHhopMaLoHHble TeXHONormm



IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIS B 3N1IEKTPOHHOI MH(OPMAaLIMOHHO-06pa3oBaTeNbHOM cpefbl HITY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

JTabopaTopHbIin CTEHA

No HanmeHoBaHue Ha3HauyeHne

1 |MpoekTtop BENQ PB 6240 BOCNpPOM3BeeHNe y4ebHOro mareprana




DenepanbHOE rOCyapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKUI YHUBEPCUTET»

Kadenpa marepuanoBeeHust B MAIIHHOCTPOCHUN

“YTBEPXIAIO”

JNEKAH MT®
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

OO6o0mieHHass CTpyKTypa (oOHIa OIEHOYHBIX cpeacTB mo aAucuuiuimHe Kpucramiorpadus
npezcrasiena B Tabnuie. COBOKYITHOCTh pe3yJIbTaTOB 00YUYEHHUS 110 JUCIUIUIMHE COOTHECEHA C YPOBHIMHU
c(OpMHUPOBAHHOCTH KOMIETEHIIUNA U COOTHECEHHBIMU C HUMHU MHAMKaTOpamMu. MHAMKATOPBI JOCTUKEHUS
KOMITETEHIINM U3MEPSIEMBI C TIOMOILBIO CPEJICTB TEKYIIEH U MPOMEKYTOYHOM aTTECTALMU 110 JUCUMILINHE

KpI/ICTaJIJIOFpa(l)I/IH.
Tabnuua
JTanbl ONEHKHN Pe3yJILTATOB 00YUeHUsI U
COOTHECEHHBIX ¢ HIMH HHIANKATOPOB
JOCTHKEHUS] KOMIIeTeHI Uit
Meponpusitust
dopmupyemble HNuaukaTtopsl ponp
. Tembl TEeKyIero KOHTPoJist
KOMIIeTeHIIUH KOMIeTeHI Ui IIpome:xxkyToUHAS
(koHTpOJIBbHASN
. aTrecTanus
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
YVK-1 CriocobeH | 1. 3HaeT MpUHIUIBL | AHU30TPOIIHS ¢muueckux | KonrponsHas pabora|3ader, Bompocsl 1-50
OCYIIECTBIIATh cbopa, oTOopa 1 cBoiicte Bekroper u martpuisl B|Nel (5 cemecrtp),|(5 ceMectp).
MOUCK, KPUTHYECKHIl [0000IeHus kpuctayuiorpagun  Berancnenus |3aganus 1 -15. OK3aMeH, Bonpocs! 1-
aHaiM3 W CHHTE3|MH(pOpPMAIUH. paccrosiuuii  u  yriaoB  Mexnay |KoutponbHas paGota|25, 3amaum 1-5 (6
uH(OpMALIUH, snemenTamu pemerku. O6patHas|Ne2 (6 cemecTp),|cemecTp).
MPUMEHSTh pemetka KBasukpucraminueckue [3aganus 1 -15.
CUCTEeMHBIH TOJIXOJ u aMop(QHbIC CTPYKTYPBI
UL pemeHus Kpucrammmaeckne CTPYKTYPBI
MOCTABIICHHBIX 3a7a4 HHTEPMETALUTHIECKUX
coenuHennit  Kpucramnoxumus
KepaMuK Kpucranmoxumus
momuMepoB  HampaBnenus — u
IUIOCKOCTH KPHUCTAJLTHYECKOM

pemetkd Omepanuy CHUMMETPUHI
OcHoBHBIE TIOHSITHS
kpuctamwiopmsuku  [InoTHelmme
ynakoBKY [ [pHHIIUTIBI TOCTPOESHHUSI

cTepeorpadMuecKux  MPOEKIIHi
IpocTpaHcTBEHHAS pemeTka
IpocTpaHCTBEHHBIE TPYIIIIBI
cummMmeTpun Pemenuve 3amad 1o
TEMaM JUIA  CaMOCTOSITENEHOTO
u3ydeHus PemeHuwe 3amad 1o

TeMe: AHHM30TPONHS (PUINIECKUX
cBolicTB Penrenue 3amad mo teme:
Bolunciienus paccTosHUM U yIiioB

MEXIy OJEMEHTAMH PEIIeTKH.
OOpartHast pemerka Permenwue
3ama4 1o Teme:
KBazukpucrannuuecckue 51

aMop(QHBIE CTPYKTypHl Pemienue
3ana4 o teme: Kpucrannuueckue
CTPYKTYpPbl MHTEPMETANIMYECKUX
coequHeHul PemeHwe 3amad 1o
teMe: HampaBieHust U MI0CKOCTH

KpUCTAITUYECKOU peueTku
Pemenne 3amau 1o TeMe:
Omnepanmn cuMMeTpun Pemenne
3aga4u = mo Teme: OCHOBHBIC
TIOHATHS KpHUCTAIO()U3UKH
Pemenne 3amau 1o TeMe:
IInoTHelmue ynakoBku Pemienue
3a7a4 = mo  Teme: [IpuHumibt
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MMOCTPOCHHS CTepeOrpaduIeCKuX
npoekuuii Pemenue 3amay 1o
TeMe: [IpoctpanctBenHas
peuierka Pemienue 3anau no teme:
IIpoctpaHcTBeHHBIE TPYIIIBI
cummMmeTrpund Pemenue 3amayd 1o
TeMe: CyOCTpyKTYpBI u
CBEPXCTPYKTYpHl PemreHne 3amad
o TeMe: Tumer CBsI3EH.
Kpucrannoxumuieckue paanychl.
KoopaunanmonHusie quciia
Pemenue 3a71a4 no TEeME:
ToueuyHble Tpynmbl CUMMETPUH
Pemenue 3a71a4 no TEeME:

Xumuueckas aHMU30TPONUS
Pemenue 3a7a4 o TEME:
DIEeMEHTHI CHMMETpPUHU

CyOCTpYKTYPBI H CBEPXCTPYKTYPBI
Teopuss rpynnm Tumel CBsI3ei.
KpucrammoxuMudeckue paxnychl.

Kooopannanuonssie 4HCIa.
ToueuHsle TpyNmbel CUMMETPHH
XuMuyeckas aHHU30TPOIUL
OKclepuMeHTaIbHbIE METO/IBI
KpHcTajuiorpaduu DJIeMEHTHI
CHMMETPUHU

2. MeToauka olleHKH 3TAIl0OB (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMIi 10 AMCUUILIHHE

PesynbraTel 00yueHHsS MO TUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBIECHHBIMH B IIPOrpamMMme
UH/IMKATOpaMM JIOCTUKEHUS KOMIIETEHLMH INPOBEPSIOTCS INPH MPOBEICHUM MEPONpPUATHH Tekyluen
aTTecTanuu (KOHTPOJIS) B MMPOLIECCE M3YUEHUS TUCIMIUINHBI, YKa3aHHBIX B Ta0Onuie pasnena 1.

B 5 cemectpe 00s3aTenbHBIM JTAalloOM TEKYIIEH aTTECTAIlMU SBJSETCS KOHTPOJbHas pabora.
TpeOGoBaHusl K BBHIMOJTHEHUIO KOHTPOJIBHOW pabOThl, COCTaB U MpaBWiIa OIEHKU CHOPMYIHUPOBAHBI B
MacropTe KOHTPOJIHHOM PaObOTHI.

B 6 cemectpe o0s3aTenbHBIM JTAllOM TEKYIIEH aTTecTallud SBISETCS KOHTPOJIbHas paboTa.
TpebGoBaHMsI K BBINOJIHEHUIO KOHTPOJBHOM pabOThl, COCTaB U MpaBWiIa OLEHKU CHOPMYJIHMPOBAHBI B
MacropTe KOHTPOJIBHOU PaOOTHI.

[TpomexyTouHasi aTTecTalys MO AMCHUIIMHE TIPOBOJIUTCS B 5 cemecTpe - B ¢popMe 3aueTa, B 6
cemecTpe - B (opMe 3K3aMeHa, KOTOpPbI HampaBleH Ha OLEHKY C(HOPMHPOBAHHOCTU pE3yJIbTaTOB
00y4eHus 10 AUCLUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IPOrpaMMe MHAUKATOPAMU JTIOCTHXKEHUS
xomnereHiid YK-1 1 COOTHECEHHBIX ¢ HUMH HHAUKATOPOB. (CM. TabiuIty paszena 1).

3adeTr MpOBOAUTCS B YCTHOM (opme, mo OwmieraMm, coaepxammm 1 Bompoc u 1 3amady. Bompoc
TpeOyeT pa3BepHyTOT0 OTBETA C MOSICHEHUSIMA 1 00OCHOBaHUEM HM3J1araeMoro Marepuana. 3ajada Tpedyer
IMUCHbMEHHOTO pellleHus W oTBeTa. buier dopmupyercs u3 npuBeneHHoro B [lacmopre 3auera crmcka
BOIPOCOB M 33J1a4, MO3BOJSIONINX OLEHUTh PE3yNbTaThl OOyUYEHUS MO AMCIUILTAHE, COOTHECEHHBIE C
YCTaHOBJ'IeHHI)IMI/I B HporpaMMe I/IHI[I/IKaTOpaMI/I JOCTUXCHUSA KOMHCT@HHI/IIZ.

DK3aMeH MMpOBOAUTCA B (I)OpMC MUCBbMCHHOT'O TECTUPOBAHUA. Tect cocroutr wu3 BOIIPOCOB,
IMPUBCACHHBIX B IMAaCIIOPTC 3K3aMCHA, IO3BOJIAIOINNX OLHCHUTL PE3YJIbTaThbl 06yqu1/15[ IO JUCIMIIIINHE,
COOTHECCHHBLIC C YCTAHOBJICHHBIMU B ITPOrpaMMC MHAUKATOpAaMU JOCTUKCHU A KOMHCTCHL{I/Iﬁ

OO6mue npaBuiia BBICTABICHHUS OLEHOK TEKYIEH U MPOMEXYTOUHON aTTecTallly M0 AUCHUIUIMHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe JAUCHUIINHBL.

Ha ocHOBaHMM KpuTEpHUEB, MPUBEACHHBIX B 1. 3, OCYIIECTBIACTCS OIICHKAa YPOBHEH JOCTUTHYTHIX
pe3yanaT0B 06yquH51 10 AUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJICHHBIMI/I B nporpaMMe I/IHI[I/IKaTopaMI/I
nocTkeHus: kommnereHun Y K-1, 3akperieHHbIX 3a TUCIUTUTMHOM.
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3. O0mas xapakTepuCcTHKA YPOBHEH pPe3yJbTaTOB 00yUeHNsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

IpoaBunyTelii. TeopeTnueckoe copepkaHue Kypca 0CBOCHO MOJHOCThIO. CTYJIEHT IEMOHCTPUPYET
CHCTEMaTH4YeCcKoe M IIIyO0OKOe NMOHMMaHHME y4yeOHOro Marepuana M CIOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHUIO 3HAHWK B XOJE JajbHEHIeH ydeOHOW paboThl M MPOdheCcCHOHATHHOU
nesirenbHOCTH. ChopMHpPOBaHBI HEOOXOIMMBIE HABBIKM IMPAKTUYECKOH paboThl. Bee yueOHble 3amanus,
PEelyCMOTPEHHBIE MpOrpaMMol OOydeHUs, BBIIOJIHEHbl KAaueCTBEHHO, Oe3 3amedaHuid. Pesynbrarhl
00y4eHus 110 AUCLHUIIIIMHE, COOTHECEHHBIE C YCTAHOBIEHHBIMU B IIPOrpaMM€E UHIMKATOPAMU JOCTUXKEHUS
KOMIIETEHIIU, OLICHEHbI YUCJIOM 0aJUI0B, BXOSIIUM B TUANA30H MPOJIBUHYTOIO YPOBHSI.

Ba3zoBsiii. TeopeTnueckoe coaepxkanne Kypca 0CBOEHO B 00beMe, HE00X0IMMOM IS TalbHEH e
yueObI U TpoecCUOHaANBbHOMN JiesiTenbHOCTH. HaBbiku npakTrueckoi paboTsl chopMUpOBaHbl HA 0A30BOM
ypoBHE. Bce mpemycMoTpeHHbIe TporpaMMoi o0ydueHHs yaeOHbIC 3a/1aHusl BBITIOJHEHBI ¢ HEOOIBIIUMU
HOrpeHIHOCTAMU. Pe3ynbTarel 00ydeHUs MO AMCLUUIUIMHE, COOTHECEHHBbIE C YCTaHOBJICHHBIMU B
porpaMMe WHAMKATOPaMH JOCTHKEHHUS KOMIETEHINI, OLIEHEHBI YHCIIOM 0aJlIoB B mpeaenax 0a30Boro
YPOBHSIL.

IMoporoBerii. TeopeTudeckoe COJCpKaHWE Kypca OCBOCHO B 00beMe, HEOOXOAMMOM IS
nanbHeneil yueObl U npodeccuoHANbHON J1eaTenbHOCTH. HekoTophle mpakThuyeckre HaBBIKU paOOThI
chopmupoBaHbl ¢ TpoOernamu. YueOHBIC 3aqaHUs, MPEAYCMOTPEHHBIC NPOrpaMMO OOYyYeHHS,
BBITNOJIHSUIUCH C OIIMOKaMU, UCTIPABICHHBIMU 101 PYKOBOJICTBOM IpernoaBaTens. Pe3ynbrarel o0yueHus
o AUCHUIUIMHE, COOTHCECCHHBLIC C YCTAHOBJICHHBIMM B IIPOrpaMMc HHIAUKATOPaAMH JOCTHIKCHUSA
KOMIIETECHIIHI, OLICHEHBI YUCJIOM 0aJUIOB B IIpe/ieax IOPOTrOBOrO YPOBHSI.

Hu:ke moporoBoro. Teopernueckoe copepikaHue Kypca ocBoeHO (parmentapHo. HeoOxommmebie
HABBIKM MPAKTHYECKOH padoThl C(HOPMUPOBAHBI MHMHHUMAIBHO. BONBIIMHCTBO Y4eOHBIX 3aJaHUM,
MPEyCMOTPEHHBIX MPOTrpaMMON OOydYeHWs, HE BBHIMOJIHCHBI. Pe3ynbTrarthl OOy4YeHHS 1O JUCIHILIMHE,
COOTHECEHHbIE C YCTAaHOBJIEHHBIMH B MPOTPAMME€ MHIMKATOPAMHU JOCTUKEHUS KOMIIETEHIINI, OLEHEHBI
YUCJIOM 0aJlJIOB, BXOJSIINX B TUANIA30H HUYKE TTOPOTOBOTO YPOBHSI.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

ITacnopr 3a4era
no qucruruimae «Kpucrammorpadus», 5 cemectp

1. Meroauka oleHKH

3auer mpoBOAUTCS B yCTHOM (opme, mo Omneram. bumer cocrout u3 1 Teopermyeckoro
Borpoca u 1 3aaunt 1 GOpMHUpYETCs 1O CIIEAYIOLIEMY ITPABUITY:
— TIepBBIA BONPOC BHIOMpAeTCs U3 rana3oHa Bonpocos 1-25;
— BTOpOI1 BOIpOC — 3a/1a4a - BEIOMpaeTcs U3 auarnasona 3a1a4 26-50.
Takum 00pa3oM, MPOBEPSIOTCS PE3yJIbTAThI O0YUCHHS 110 JUCIHUILIMHE, COOTHECEHHBIC C
YCTaHOBJICHHBIMH B IIPOTPaMMe WHANKATOPAMH JTOCTHKEHUST KOMIIETEHIIUH.
Ha 3auere mpernonmaBaTenb BIpaBe 3a[aBaTh CTYJCHTY YTOYHSIONIME M JOTOJHUTEIbHbIC
BOIPOCHI U3 00111er0 TiepeyHs (1. 4).

dopma 6Gusera 1yis 3auera

HOBOCUBUPCKUI FTOCY JAPCTBEHHbIN TEXHUYECKWI YHUBEPCUTET
®akynperer MTO

Bujer Ne
K 3auery 1o mucuuiumHe «Kpucrammorpadusy

1. Teopetnueckuii Bompoc.
2. 3anmaya.

YTBepkaaro: 3aB. kadenpoi noJxkHOCTh, DO
(oamnuce)

(mara)

2. Kpurtepumn ouneHku pe3y/bTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OtBer Ha Oujer Juid 3a4yeTa 3aCUMTHIBACTCS Ha NMPOABHHYTOM YpPOBHE, €CIIM CTYIEHT
IPOBOJMUT CPAaBHUTEIbHBIM KOMIJICKCHBIM aHAN3 MaTepuana, BIBIAET NpoOIeMBbl, peaIaraet
MEXaHU3Mbl HMX PEIICHUs, IPEICTaBISAET KOJIMYECTBEHHBIE XapaKTEPUCTUKU OIPEAEIICHHBIX
IPOIIECCOB, MPUBOAUT KOHKPETHBIE MPUMEPHI, HE JOIMYyCKaeT OMIMOOK M CIOCOOeH 000CHOBAThH
BbIOOp Merona pemieHus 3anaud. COBOKYINHOCTb Pe3yJbTaTOB OOyuY€HHUs MO IUCUUIUIMHE U



COOTHECEHHBIX C HHMH WHAMKATOPOB JIOCTIDKCHHS KOMIETCHIMH HE COJCPXKUT IPOOENoB.
YcTaHOBIIEHHBIE B TpOrpaMMe KOMIIETEHIMH c(opMupoBaHbl B MOJHOM oObeme. OreHka
cocrasiusieT om 18 0o 20 6annos.

OtBet Ha OwIIeT 171 3a4eTa 3aCUUTHIBACTCS Ha §230BOM YPOBHE, €CIIM CTYICHT IIPU OTBETE
Ha BONPOCH (HOPMYIHPYET OCHOBHBIC MOHSTHSA, JA€T XapaKTEPHCTHKY IIPOLECCOB, SIBICHUH,
IPOBOJUT aHAJU3 NMPUYMH, YCIOBUHN, CIOCOOEH MPEACTABUTH KOJMUYECTBEHHBIC M Ka4eCTBEHHBIE
XapaKTEPUCTHKH IPOIIECCOB, HE IOMYCKAeT CYHIECTBEHHBIX OINMOOK MpPU DEHICHHH 3aadH.
COBOKYITHOCTB pe3yJIbTAaTOB O0YYEHHUs MO AUCUUILUIMHE U COOTHECEHHBIX C HUMHU MHIUKATOPOB
JOCTHKECHUS KOMITETEHIIHI COJICPKUT HECYIIECTBEHHbIE TPOOEIBI. Y CTAHOBIICHHBIE B IIPOIPaMMe
KOMIIeTeHIIMH c(hOpMHUPOBaHbI Ha 6a30BoM ypoBHe. Ouenka coctasisieT om 15 do 17 bannos.

OrtBer Ha OuJIET [UIS 3a4€Ta 3aCUUTHIBACTCS Ha MOPOT0OBOM YPOBHE, €CIIU CTY/ICHT IIPH OTBETE
Ha BOIIPOCHI JIa€T OIpPEeSICHHE OCHOBHBIX HMOHSATHH, MOXKET IMOKa3aTh NPUYMHHO-CIIECICTBEHHbIC
CBSI3W SBJICHWI, NPU PEIICHWU 3aJaudl JIOMYCKaeT HENPHHIUIHAIBHBIC OIIUOKH, Hampumep,
BbIUUCIUTENbHbIE. COBOKYITHOCTh PE3yJIbTaTOB OOYYEHHS MO AUCHHUILUIMHE U COOTHECEHHBIX C
HUMU WHAWKAaTOPOB JOCTH)KEHUSI KOMIICTEHIMH COJCPXKHUT IpoOenbl. YCTaHOBICHHBIE B
porpaMMe KOMITETeHIIMK C(OPMHUPOBAHBI Ha MOPOroBoM ypoBHe. Orenka cocrasiser om 10 do
13 6annos.

OtBer Ha OWJeT IuIi 3a4eTa CUYMTACTCS HEYAOBJIETBOPUTEJbHBIM (HUXKE MOPOrOBOTO
YPOBHSI), €CJIM CTYJICHT IPU OTBETE Ha BOIPOCHI HE JACT ONpPECTICHUI OCHOBHBIX MOHSTHH, HE
CMOCOOEH MOKa3aTh MPUIMHHO-CJICICTBEHHBIC CBSI3U SIBICHUH, TIPU PEIICHUH 33a4M JIOMyCKaeT
OpUHIUNHAIbHbIEe  OMMOKU. COBOKYNHOCTh pPE3yJbTaTOB OOyYeHHUS MO JAUCLHUILUIMHE U
COOTHECEHHBIX C HHUMH HWHJIWKATOPOB JIOCTMIKCHUS KOMIIETCHIIMA COJEPKUT CYIIECTBEHHBIE
npoOernbl. Y CTaHOBJIGHHBIE B IIPOrpaMMe KOMITETEHIIMH He c(opMupoBaHbl. OLEHKA COCTaBIISET
menee 10 b6annos.

3. IIkana oueHkKHu

3a4eTr cYMTaeTCs CAAHHBIM, €CJIM CyMMa OalJIoB 110 BCEM 331aHUsIM Ousiera cocTasisier oT 10
1o 20 6amtoB BrIrounTenbHO. Cymma MeHee 10 OamioB mpu3HAETCS HEYAOBJICTBOPUTEIBHBIM
pe3ybTaTOM MPOMEKYTOUHON aTTECTALUU MO TUCIIUIUINHE.

B oOwmieil omeHke Mo IUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHM C
IpaBuJIaMu OAJIbHO-PEUTUHIOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl k 3aueTy no AucuunianHe «Kpucrannorpadus»

bazucHble BEKTOpBI U BEKTOPBI TPAHCIISALMH B KPUCTAIUIMYECKON CTPYKTYpE.
Berancnenue yrioB Mexay IIIOCKOCTAMU M HalIpaBJIEHUSMH.
3aKOH 30H.

Marpwuiia HarpaBIsOMUX KOCHHYCOB.

Pewerku bpase.

OOpaTHas pererka.

Nupexce Mumiepa.

DeMEHTbl CHUMMETPHH KPUCTATUTMYECKUX CTPYKTYP.
KomOunaimu onepanuii CHMMETpHH.

0. Cunronumu.

11. Teopembl B3aUMOJEHUCTBUS 3JIEMEHTOB CHMMETPHHU.

12. Toueunsle rpynnbl CAMMETPUH.

13. MarpuuHoe npezcTaBIeHHe TOYSIHBIX TPYII CHMMETPHH.

14. TInockue rpymnmnbl CAMMETPHH.

15. [IpocTpaHCcTBEHHBIE TPYIITEI CHMMETPHHU.

16. I'enepaTopsl MPOCTPAHCTBEHHBIX TPYII CHMMETPHH.

17. CuMBomIHKa TOUYEUHBIX U IPOCTPAHCTBEHHBIX IPYI CUMMETPHH.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.

Haxoxnenue aTOMHBIX ITO3UIIHHN.

HccnenoBanne KpUCTAIUIMUECKON CTPYKTYPBI C MCIIOIB30BaHUEM PEHTTEHOBCKOM TU(PPaKIIUH.

HccrenoBaHne KpUCTAIUTMYECKON CTPYKTYPBI C UCTIONb30BaHHEM JH(PAKIMH HEUTPOHOB.

HccnenoBanne KPUCTAIMYIECKOM CTPYKTYPBI C UCTIONB30BaHUEM JU(DPAKIMHU IIEKTPOHOB.

OCHOBHBIE TIpaBUJIa TOCTPOCHUSI CTEPEOTPAPHUICSCKON MTPOCKIHH.

OCHOBBI TEOpUU TPYTIIL.

CBolicTBa rpyIil.

ITopokaaromue MaTpuLbl.

[MToctpouts crepeorpaduueckyro mpoekiuio Hopmanei miockoctein {001}, {110}, {111} B

MOHOKJIMHHOM KPHUCTaJIIe C mapamerpamu siueiiku a=2, b=1, c=3 u a=90, =45, y=90.

[ToctpouTth crepeorpaduveckyro MpoeKIuo HopMaien miockocret {100}, {101}, {112} B

MOHOKJIMHHOM KPHCTaJLIe C mapameTpamu sueiiku a=3, b=1, ¢c=2 u a=90, =30, y=90.

[Toctpouts crepeorpaduueckyro npoekuuo HopManen miockocreit {010}, {111}, {211} B

MOHOKJIMHHOM KPHCTaJLIe C mapameTpamu siueiiku a=1, b=2, ¢=3 u a=90, =60, y=90.

[Toctpouts crepeorpaduueckyro nmpoekuuo HopMaien miockocreit {120}, {001}, {111} B

MOHOKJIMHHOM KPHUCTaJIIe C apameTpamu siueiiku a=2, b=3, c=1 u a=90, =45, y=90.

[TocTpouTth crepeorpaduvecKyro MpoeKIuo HopMaien miockocreit {011}, {100}, {001} B

TETParoHaJIbHOM KPUCTaJLIe C napamerpamu sueriku a=b=1, ¢=2 u a=F=y=90.

[ToctpouTth crepeorpaduvecKyro MPOSKIMI0 HopManiel iockocreit {211}, {001}, {011} B

TETParoHAILHOM KpUCTaJLIe ¢ nmapamerpamu sueiiku a=b=1, ¢=3 u a=F=y=90.

[TocTpouTh cTepeorpaduuecKyro MpoeKIuo HopMaiel miockoctedd {111}, {100}, {011} B

TETParoHAILHOM KpUCTaJLIe ¢ mapamerpamu siueiiku a=b=1, ¢=2 u a=F=y=90.

[TocTpouTh cTepeorpaduuecKyro MpoeKIuo HopMaiel miockoctedd {120}, {001}, {111} B

TETParoHaJIbHOM KPUCTAJLIe C mapaMmerpamu sueriku a=b=2, c=1 u a=f=y=90.

[MToctpouts crepeorpaduueckyro mpoekiuio Hopmanei miockocreir {011}, {100}, {001} B

reKCaroHaJIbHOM KpUCTAILIE ¢ mapameTpamu staeiiku a=b=1, c=2 u a=p=90, y=120.

[ToctpouTth crepeorpaduvecKyro MPOSKIMI0 HopMaien miockocreit {211}, {001}, {011} B

reKCaroHaJIbHOM KpUCTAILIE ¢ apameTpamu staeiiku a=hb=1, c=3 u a=p=90, y=120.

[TocTpouTh cTepeorpaduuecKyro MpoeKIuo HopMaiel miockoctedd {111}, {100}, {011} B

reKCaroHAIbHOM KpHCTAJLIE ¢ Tapamerpamu stueiiku a=b=1, ¢=2 u a=p=90, y=120.

[Toctpouts crepeorpaduveckyro MpoeKIuio HopMaien miockocreit {120}, {001}, {111} B

reKCaroHaJIbHOM KpUCTAILIE ¢ TapameTpamu staeiiku a=b=2, c=1 u a=f=y=90.

[ToctpouTh cTepeorpaduyeckyro mpoekuuto HopManeit miockocteit {001}, {110}, {111} B

TPUKJIMHHOM KPHCTAJIIE ¢ MapameTpamu siueiiku a=3, b=1, c=2 u =30, =60, y=45.

[TocTpouTh cTepeorpaduyueckyro mpoekuuo HopManeit miockoctedt {100}, {101}, {112} B

TPHKJIMHHOM KpHUCTAILIE C mapamerpamu stueiiku a=1, b=2, ¢c=3 u a=20, =30, y=70.

[TocTpouTs crepeorpaduueckyro mpoekuuto Hopmaneit miockoctedt {010}, {111}, {211} B

TPHUKJIMHHOM KpHUCTAILIE C mapamerpamu stueiiku a=2, b=1, c=3 u a=45, =80, y=120.

[Toctpouts crepeorpaduveckyro MpoeKIuio HopMaien miockocreit {120}, {001}, {111} B

TPUKJIMHHOM KpHUCTAJLIe ¢ mapamerpamu sueiiku a=2, b=3, c=1 u =30, f=50, y=20.

[ToctpouTh cTepeorpaduyueckyro mpoekuuto HopManeit minockocteit {001}, {110}, {111} B

POMOHYECKOM KpHCTAJLIE C TTapameTpamu staeiiku a=2, b=1, ¢=3 u a=B=y=90.

[Toctpouts crepeorpaduueckyro npoekuuo HopManen miockocreit {100}, {101}, {112} B

POMOMYECKOM KpHUCTaJLIe C mapaMeTpaMu sueiiku a=3, b=1, ¢=2 u a=F=y=90.

[TocTpouTs crepeorpaduueckyro mpoekuuto HopManeit miockoctedt {010}, {111}, {211} B

POMOMYECKOM KpHUCTaJlIe ¢ mapameTpamu saeriku a=1, b=2, ¢=3 u a=F=y=90.

[TocTpouTtsh crepeorpaduueckyro mpoekuuo HopManeil miockoctedt {120}, {001}, {111} B

POMOHMYECKOM KpHCTAILIE C TapameTpamu siaeiiku a=2, b=3, c=1 u a=B=y=90.

[Toctpouts crepeorpaduueckyro npoekuuo HopManen miockocreit {001}, {110}, {111} B

KyOHYEeCKOM KpHCTAILIE C MapameTpaMu siueiiku a=h=c=3 n a=f=y=90.

[Toctpouts crepeorpaduueckyro npoekuuio HopMainein riockocreit {100}, {101}, {112} B
3



KyOHYEeCKOM KpHCTAILIE C MapamMeTpaMu siueiiku a=h=c=2 u a=f=y=90.

48. TlocTpouts crepeorpapuyecKyio mpoeKImo Hopmaiel miockocreid {010}, {111}, {211} B
KyOHYECKOM KpPHCTAILIE C MapameTpaMu siueiiku a=h=c=1,5 u a=B=y=90.

49. TloctpouTth crepeorpaduvecKyro MpOoeKIHo HopMaien miockocreit {120}, {001}, {111} B
KyOMYECKOM KPHCTAILIC C MapameTpaMu siueiiku a=h=c=2,5 u a=B=y=90.

50. IToctpouth crepeorpaduvecKyro MPOSKIMI0 HopMaien rmiockocreit {122}, {011}, {211} B
KyOMYECKOM KPHCTAILIC C MapamMeTpamMu siueiiku a=h=c=3,5 u a=B=y=90.



denepanpHOE TOCYAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

IacopT KOHTPOJILHOM PAdOTHI

no nucuuiuinne «Kpucramiorpadus», 5 cemectp

1. Meroauka oneHKH

Beinonnenne KOHTpoOIbHON paboThl sBiIsieTcs: (HopMoil Tekylel arrecTaunuu (KOHTPOJIs)
10 JUCUMUIUINHE, TPETYyCMOTPEHHON yUeOHBIM IIJIAaHOM.

KonrponbHass paboTa HampaBieHa Ha 3aKpeIUIEHME M IPOBEPKY YPOBHS BIIAJCHUS
y4eOHBIM MAaTE€pHAIOM IO TEOPETUYECKUM TEMaM U TeMaM IPaKTUYECKUX 3aHATHM, a Takxke
(GopMHpOBaHHE HABBIKOB CAaMOCTOSITEJIbHOIO aHaJIM3a IPOLIECCOB M SIBIECHUH, CBA3aHHBIX C
KPUCTAJNTNIECKAM CTpOEHUEM BeniecTBa. KoHTposibHas paboTa MpOBOAUTCS 1O TEMaM:
[TpocTpaHcTBEHHAas! peleTKa.

HamnpagneHuns 1 III0CKOCTH KPUCTAIUINYECKON PEIIETKH.

Beruuciienus paccTosiHUN M yTII0B MEXIY dJIeMeHTaMu pereTku. O6paTHas pelieTka.
[IpuHIMIBI HOCTPOEHUS CTEpEOrpapuUEeCKUX MIPOEKLINH.

OJeMeHThl CUMMETPHUH.

Onepauuy CUMMETPUN.

ToveuyHsle rpynIbl CAMMETPUH.

[IpocTpaHcTBEHHbIE TPYIIIIBI CHMMETPHHU.

Homep MHAMBHIyaqbHOTO 33JaHUs OINpENeseTCs MO0 MOPSIKOBOMY HOMepy (amuiuu
CTyJI€HTa B CIIMCKe rpynnsl. Fi3MeHeHne BapraHTa 3aJaHusl BO3MOYKHO TOJIBKO I10 COTJIACOBaHUIO
C MPENnoAaBaTeNIEM.

KommuectBo 3aganunii 4OCTaTOUHO JUIst 00ECTIEYECHNUS, KaXKI0TO 00YJaIOMIETrocs 3alaHueM
KOHTPOJIbHON paboThl.

Cmpykmypa KOHMpPOJbHOU padomul.

1. VYcnosue 3agaun / TeOpeTUYECKHIA BOTIPOC.
2. Pemenmue.
3. Orger.

VYka3aHHast BbIIIE CTPYKTYpa MOBTOPSETCS JJIsl KaX10r0 BOMpoca.

PexomeHyeTcst u3narate MbICIIU O CYIIECTBY, KPaTKO U JIOTHYHO.

Tpebosanus k opopmnenuro:

KonTtposnbHast paboTa BeIIOIHSAETCS Ha OT/IENbHBIX IMcTax. Ha mepBom nucte He06X01uMo
ykazatb @MO u HOMep Ipymmbl, a Takke HOMep BapuaHTa. Hymepanus cTpaHUI] CKBO3Hasl.
KonTponbHast pabora nomkHa OBITh OTpPElNaKTHPOBAaHA, HE COJEPXKATh Opdorpaguueckux u
CHUHTAaKCUYECKHX.

KonTponbHast pabota mpenocraBisieTcsl il MNPOBEPKU cpa3y mocie BbinojHeHus. Ilo
pe3yJIbTaTaM CTYJIEHTY BBICTABIISIETCS OLICHKA B COOTBETCTBUM C KPUTEPUSMH, IPUBEACHHBIMU B
. 2 Hacrosuiero [lacmopra.
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2. Kpurtepumn ouneHku pe3y/bTaToOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

KonTtponbHast pa®oTa BbIIOJHEHAa Ha NPOJABMHYTOM YpOBHE, €CIIM BCE 3a/aHud
BBITIOJIHEHBI BEPHO, ITPUBE/ICHBI NTOJIHBIE PEIICHUS M JaHbl YETKHE OTBETHI. AHAIM3 KaXI0T0 U3
3aJJaHUNl KOHTPOJBHOW pabOThl CBUJIETEIHCTBYET O TOM, YTO COBOKYITHOCTH PE3yJIbTaTOB €€
BBITNIOJTHEHUSI M1 COOTHECEHHBIX C HUMM MHJMKATOPOB JOCTHUKEHHUS KOMIETEHIIMH HE COACPKUT
npoOesioB. 3akperyieHHble 3a KOHTPOJBbHOM padoToN KOMMETeHUUH c(OpMHpPOBaHBl Ha



MPOJIBUHYTOM ypoBHe. O1ieHka coctaisetr om 67 0o 80 bannos.

KonTponpHast paboTa BbIIOJIHEHA HAa 0a30BOM YpOBHE, eciu paboTa COAEPIKHUT
€/IMHUYHbIC HE MPUHIUIAATBHBIC OITMOKHA. AHAIN3 KaXIOT0 U3 33JaHUi KOHTPOJIBHOU pabOThI
CBHUJIETEJILCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTATOB €€ BBHIMOJIHEHUS M COOTHECEHHBIX C
HUMH HWHIMKATOPOB JIOCTMKCHHS KOMIICTCHIIMH COJIEP)KUT HECYIIECTBEHHBIC MPOOEIIBI.
3akperuieHHbIE 32 KOHTPOJIbHOW paboToil koMmnereHIun chopMupoBaHbsl Ha 0a30BOM ypOBHE.
Ouenka cocrasiisieT om 53 0o 66 6annos.

KontponbHast paboTa BbINONHEHA HA MOPOrOBOM YPOBHE, €clM paboTa COACPKUT
NPUHIUIHATIBHBIC OMIMOKYW, MO0 YacTh 3aJaHHil BBIOJIHEHA HE BEPHO. AHAIN3 KAKIOTO W3
3aJaHUii KOHTPOJIBHOM PabOTHI CBHIETENBCTBYET O TOM, YTO COBOKYIHOCTH PE3yJIbTAaTOB €€
BBITIOJIHEHUSI ¥ COOTHECEHHBIX C HUMH HHIMKATOPOB JIOCTHIXKCHHS KOMIICTCHIIMH COJEPIKUT
npo6ebl. 3aKperuieHHbIE 32 KOHTPOJIBHOM paboTol KOMITETeHIINU C(HhOPMUPOBAHBI HA IOPOTOBOM
ypoBHe. Onenka cocrasisieT om 40 0o 52 bannos.

KonrponbHast pabota cunTtaercs He BBINOJHEHHOM, eciu padoTa COAECPKUT OObIIOE
KOJINYECTBO MPHUHIUITUAIBHBIX OMIMOOK, JHOO0 OOJbINas 4acTh 3a/JaHUI BBIIIOJHEHAa HEBEPHO.
AHaIIN3 KaXJ0r0 U3 33/1aHUH KOHTPOJIBHON PabOThl CBUJETEIBCTBYET O TOM, YTO COBOKYITHOCTb
pE3yJIbTATOB €€ BHIMOJIHEHUS M COOTHECCHHBIX C HUMU WHIMKATOPOB JIOCTH)KCHUSI KOMITCTECHIIUIA
HE COJICPKUT MHOXKECTBO CYIIECTBEHHBIX MPOOETOB. 3aKperyIeHHbIE 32 KOHTPOJIBHON paboToi
KoMmmeTeHIu He chopmupoBanbl. Ouenka cocrasisieT om 0 do 39 6annos.

3. IIkaaa oueHKH

KonrposibHast pabora kak ¢opma TeKylied arrectaiu (KOHTPOJS) MO TUCLHUILIUHE
CUMTACTCSI YCHCLIHO BBIMOJIHCHHON, €CIM CyMMa IOJyYCHHBIX OA/IOB MO BCEM €€ 3aJaHHsIM
cocraisier oT 40 10 80 GaymIoB BKIIIOYHUTEIHHO.

B oOmeli omeHke IO MUCHUIUIMHE Oa/llbl 3a BBINOJHEHHE KOHTPOJBHON pabOThI
VYHUTHIBAIOTCS B COOTBETCTBHHM C MPaBWIAMH Oa/UTbHO-PEHTUHTOBON CHCTEMBbl W TaOJHICH
COOTBETCTBUS OAJJIOB, TPAIUIIMOHHONW OlleHKH U OykBeHHOU oreHKH ECTS, ycTaHOBIICHHBIMU B
HITY.

4. TlpumepHBbIii NepevyeHb 3aJaHUH KOHTPOJIbHOI padoThl

N306pa3uth mnockocts (111) B kyOndeckom KpucTaie.

3anucatb cuMBOJI TNIOCKOCTH (111) B 4eTbIpeXOCHON CUCTEME KOOpIUHAT.
N306pa3uTth miockocts (111) B rekcaroHalbHOM KpUCTAJLIE.

K kako#f CHHTOHHH OTHOCHTCSI KpHCTAIII, UMEIOIUi popmyiry cummeTpun: LsPC?
Kakue anemMeHTsl CUMMETpUHN UMeET KpucTaiul, oTHocamuicsa Kk TT'C mm27?
N300pa3uth Ha cTepeorpapuueckux MpOeKIUaX JIEMEHTbl CAMMETpUH: 1)
KOOP/IMHATHBIE IIIOCKOCTH CUMMETPUH, 2) BEPTUKAIBHYIO OCh CUMMETPUHU TPETHETO MOPSIKA.

ok wdE

7. N300pa3uth Ha cTepeorpa@uueckoil IpOeKIUH NOBOPOT MPOEKLUHU TNIOCKOCTH BOKPYT
TOPU30HTAIILHOM OCH CUMMETPUH 2 TIOPsIJIKa.

8. Ompenenuts TI'C o mpoekiuu ee 3JeMEHTOB CHUMMETPHH.

9. OnpenenuTts MEMEHThI CHMMETPHH 110 X cUMBonam: 42, T.

10.  3ammcare MaTpuIly TpaHchoOpMaIUK IS SIEMEHTa CHMMETPUH 2y .

11.  TImockocTh OTCEKAET Ha OCAX KOOPAMHAT OTPE3KH 5, 3, 8 COOTBETCTBEHHO B ITapaMeTpax
AJNIEeMEHTapHOU sSTUekH a, b, ¢. OnpeaenuTs nHAEKCH Mujiepa Takux MI0CKOCTEH.

12. Haiit uHI€KCHI y3710BOM IIIOCKOCTH, MPOXOAIIEH yepe3 3 y3ia KpUCTaNIMYECKON
pemerku: [[110]], [[101]], [[011]].

13.  Hansi rpanu (320) u (110). Haittu cumBoa pedpa, o KOTOPOMY OHU MIEPECEKAIOTCS.
14. Janbr cuMBoJIBI aTOMHBIX psasioB [320] u [110]. Haittu rpans MeXay HUMH.

15.  Ompenenuts [1I'C o n300pa’keHUI0 KPUCTAIITUYECKON CTPYKTYPHI.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

IMacnopr 3x3amMeHa

no qucruruimHe «Kpucrammorpadus», 6 cemectp

1. Meroauka oLeHKHA

DK3aMeH MPOBOAUTCS B (POPME MUCHMEHHOTO TECTUPOBAHUS ¢ HCIIOJIB30BAHUEM DJIEKTPOHHOM
uHbopMannoHHO-00pa3oBarenbHoi cpena HI'TY (http:// www.nstu.ru/sveden/eos).

TecToBBIE 3a1aHKsT OXBATHIBAIOT BCE COJIEPIKAHNE TUCIUIUINHBI «KpucTamtorpadus.

Tect cocrout m3 25 BONPOCOB Pa3IMYHOrO BHMIA M 5 3a1a4 W IO3BOJSIET HPOBEPHUTH
pe3yibTaThl OOydYeHMs IO JUCHHUILIMHE, COOTHECEHHBIE C YCTaHOBJIEHHBIMH B IIPOrpamMMe
WHIMKATOPAMHU JOCTHXKEHHST KOMITETEHIIH.

2. Kpurtepun ouneHKu pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHUs KOMIIeTeHI Ui

BeimosnHeHre TecTa 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIU CTYACHT MPABHILHO
OTBETHJ HAa BCE BONPOCHI TECTA, 3HAET OMNPEACICHHUS BCEX IOHATHH, MPOJEMOHCTPHPOBAI
CIOCOOHOCTh  0€30IMO0YHO yCTaHABIMBATH ITOCIICOBATEIBHOCTh M COOTBETCTBHE MEKIY
IpOIECCAMH M SIBJICHUSMH, BBIABIATH NPOOJEMBI, IpeajiaraTh MEXaHH3Mbl HX PELICHHS,
Hpe[[CTaBJIHeT KOJIMYCCTBCHHBIC U KAYUCCTBCHHBIC XapaKTepI/ICTI/IKI/I OHpeI[CJIeHHI)IX HpOHeCCOB " HC
JIOITYCKAaeT OMIMOOK IMPH pelieHnuH 3aa4. COBOKYITHOCTb PE3yJIbTaTOB O0YYCHHSI 10 JUCIUILIMHE
U COOTHCCCHHBLIX C HUMH I/IHI[I/IKaTOpOB JTOCTHUIKXCHUA KOMHeTeHHI/Iﬁ HC COIIep)KI/IT HpO6eJIOB.
YCTaHOBJIGHHBIE B MPOrpaMMe KOMIIETCHIIMH Cc(HOpMUPOBaHBI B MOJHOM oObeMme. OreHKa
coctaBisieT om 35 0o 40 bannos.

BeimonHeHrE TecTa 3aCUMTHIBACTCS HA 6230BOM YPOBHE, €CITH CTY/ICHT NMPABUIBHO OTBETUII
Ha %3 BOITPOCOB TECTA, 3HAET ONPE/ICICHUS OCHOBHBIX MOHATHHA, TPOEMOHCTPHUPOBAIT CITOCOOHOCTD
yCTaHABIIMBATh TIOCIICAOBATEIBHOCTh M COOTBETCTBUE MEXKIy TIPOIECCAMU U  SIBICHUSMH,
HpaBI/IJ'[I)HO xapaKTepI/ByeT npoueccm, SIBJICHHUS, HEC I[OHYCKaCT CYHIGCTBGHHI)IX OIIII/I6OK HpI/I
pemiernn 3a1a4. COBOKYITHOCTh PE3yJIbTaTOB 00yUESHHSI TIO TUCIUILTHHE U COOTHECEHHBIX C HUMH
I/IHI[I/IKaTOpOB JOCTUIKCHUA KOMHGTGHHI/Iﬁ COI[Cp)KI/IT HCCYHICCTBCHHBIC HpO6€HI)I.
YCTaHOBJIGHHBIE B TMPOrpaMMe KOMIETCHIIMU CHOPMHpPOBaHbI Ha 0a30BOM ypoBHe. OIeHKa
cocrasisgeT om 34 0o 27 6annos.

BeImonHeHne TecTa 3acYMTHIBACTCS HAa TMOPOTOBOM YPOBHE, €CIIM CTYACHT IPaBUILHO
OTBETHJI OT %2 J10 %5 BOIIPOCOB TECTA, 3HACT OPE/ICICHIS OCHOBHBIX ITOHATHH, IPOICMOHCTPHPOBAT
CIMIOCOOHOCTh YCTAHABJIMBATh IOCIIEIOBATEILHOCTh M COOTBETCTBHE MEXIY IMpOIeccaMu U
SABJICHUSMU, HpI/I peHIeHI/II/I 3a}1aq110HyCKaeT HerI/IHHI/IHI/IaHBHBIe OHII/I6KI/I, HaanMep,
BbIUUCIUTENbHBIE. COBOKYITHOCTh PE3YJIbTATOB OOYYCHHS TIO JUCIUILUINHE U COOTHECCHHBIX C
HAMH WHJWAKATOPOB JIOCTHIKEHHWS KOMIIETCHIIMM COJEPKUT TMPOOENbl. YCTaHOBIICHHBIE B
nporpaMMe KOMIIeTEeHIMH c(hOpMUPOBaHBI Ha MTOPOroBOM ypoBHe. OI1leHKa cocTaBisieT om 26 00
20 6annos.

BeinmonHeHne TecTa CUMTAETCS HEYAOBJIETBOPUTEIbHBIM, €CIH CTYJICHT TMPABHIBLHO
OTBETHJI MEHEe YeM Ha TIOJIOBHHY BOIPOCOB TECTa, HE 3HAET OMNPEACICHHHA IMOHATHHA, HE
MIPOJIEMOHCTPUPOBAJT CITIOCOOHOCTh YCTaHABIMBAThH TOCIICAOBATEIBHOCTh U COOTBETCTBUE MEXKITY
HpOHeCC&MI/I U ABJICHUAMU, HpI/I peHIeHI/II/I 3aga4 )IOHYCKaeT HpI/IHHI/IHI/IaJ'H)HI)Ie OI]_H/I6KI/I.
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COBOKYIHOCTbH PE3yJIbTAaTOB OOY4YEHHUS MO JUCHUUIUIMHE U COOTHECEHHBIX C HUMHU MHJIUKATOPOB
JOCTHKEHUSI KOMIIETEHLIMH COAEPIKUT CYIIECTBEHHBIC MPOOEIbl. Y CTaHOBIECHHBIE B IPOrpaMMe
KOMIeTeHIIMH He chopMupoBanbl. OlLieHKa cOCTaBIseT merHee 20) bannos.

3. IlIkana oneHKH

DK3aMeH CUMTAeTCsl CIaHHBIM, €CJIM CyMMa 0aJlIoB MO BCEM 3aJjaHUsIM OUJIeTa COCTABIISIET OT
20 o 40 6amnoB BrrountensHO. Cymma menee 20 0amioB mpU3HAETCS HEYJIOBICTBOPUTEIBHBIM
pe3yJIbTaTOM MMPOMEKYTOYHON aTTeCTAllMU O JUCLUILTUHE.

B oOmeil omneHke MO [AUCHUIUIMHE OSK3aMEHALMOHHBIE Oalbl yYUTHIBAIOTCS B
COOTBETCTBUU C IIPaBUIIAMH OAJIIbHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBJIEHHBIMU B HI'TY.

4. TlpumepHbIii TeCT AJIsl DK3aMEHA

VY1Bepxnaro:
3aB. kadenpoii 0)4(0)
« » 20 1.

Tect

no qucuutumne «Kpucrammorpadus»
1. K xakoil CHHTOHMM OTHOCHTCS 3J€MEHTapHas sueiika:

a*a
a=b=c; a=B=y=90
a. TerparonanbHas.
b. Ky6uueckas.
C. TpuxnuuHas.
d. TpuronanpHas.
2. Ha3Barp yka3zaHHbIE TUIOCKOCTH KpUCTaJLIA:

HH\ i ‘

o

/

Orteer: (122), (002), (010)
3. HasBarb yka3aHHbBIC HAPaBICHUS KPUCTAJLIA:

Oreet: [100], [110], [101]
4. Yemy paBHO KOOPAWHAIMOHHOE YUCIO MbIbsika (V rpymma):

2



w 1

d.
b.
C.
d. 12.
5. B mpornecce pocta kprucrania Hanboiee akTHBHO PACTyT IIOCKOCTH:
a. C HanbobIIeH PETUKYISPHON MIIOTHOCTHIO.
b. C HaumeHbIel PETHKYJISIPHON MIOTHOCTHIO.
c. Hawubonee mioTHOyNaKOBaHHBIE.
d. Bce miockocTH KprcTalia pacTyT ¢ OMHAKOBOW CKOPOCTHIO.
6. K kakoii CHHTOHMH OTHOCHUTCSI KPUCTAILI, UMEIOIIUi Gpopmyiry cummeTpun: L33P?
a. TerparonanbHas
b. Tpuxiunuas
C. TpuronaabHas
d. TexcaroHaibHast
7. OmnpenenuTh TOYCUHYIO TPYIIY CHMMETPHU:

a. 32
b. 432
c. 3m
d. 23
8. Koadduumenr 3amnonHenus npocToil KyOM4eCKO! pelieTku aToMaMu:
a. 0,34
b. 0,52
c. 0,68
d. 0,74
9. HawuGomnee muroTHOYNmaKoBaHHOW TUTOCKOCTHIO it OLIK pemeTku sBisieTcs:
a. (110)
b. (111)
c. (211)
d. (001)

10. OcHoBHoI cuctemoii ckonbxkenus B ['TIK pererke siBisiercs:
a. (111)[110]
b. (110)[110]
c. (111)[111]
d. (110)[111]
11. bnvxHUI OPSIIOK XapaKTePU3yeTcs TEM, UTO:
a. CpenHue cMeIIeHHUs aTOMOB IO OTHOIIEHHUIO K UAC€aTbHBIM chepaM CHUKAIOTCS C
YBEIMUEHUEM paJNyca KOOPAUHAIIMOHHON Chepbl
b. Cpennme cmeleHHs aTOMOB 10 OTHOIIEHHIO K MIeAJTbHBIM c)epaM pacTyT C
YBeJIHYEeHUEM Paanyca KOOPAUHANMOHHOM cepbl

3



12.

13.

14.

15.

16.

17.

18.

19.

€. CpenHue cMelIeHHs aTOMOB 10 OTHOILIEHHUIO K HIealbHBIM cepaM He 3aBUCST OT
paanyca KOOpIWHAIMOHHOUN Cepbl
d. CwMeleHus aTOMOB HE TIPOUCXOTUT
Temneparypa KypHakoBa — 3T0 TeMIieparypa, Ipu KOTOPOM:
a. Ilpoucxoaut pacmnan TBEpAOro pacTBopa
b. Teepablii pacTBOP MOJTHOCTHIO PA3yHOPAT0UNBAETCS
c. PactBOopuMOCTh KOMIIOHEHTa A B KoMIoHeHTe B paBHa 0
d. Temmneparypa dopmupoBanus o-(as3sl
CBepXCTpyKTypaMu Ha3bIBAIOTCS:
a. o-dasbl
b. YnopsiioueHHble TBepaAbIe PACTBOPBI
C. DIIEKTPOHHBIE COCTUHEHUS
d. ®a3bl JlaBeca
ComoctaBUTh MaTPUILy U CUMBOJI OIEpaTopa;

-1 0 O 01 0 -1 0 O 1 0 0
a0 -1 0 bh. 0 0 1 c.o 0 -1 do -1 0
0 0 1 1 0 0 0 1 0 0 0 1
1.my
2. 3111
3.2,
4. 4y

OrBer: a—-3,b-2,c-4,d-1
DHeprusi IOHHOU CBSI3H:

a. 10* JIxx/monb

b. 108 JIzx/mouan

c. 10° Ix/monb

d. 107 JIx/momns
YciioBue oTpaskeHHsI AIEKTPOHA OT PA3IMYHBIX TUIOCKOCTEH KPUCTALNTUYECKOW PEIIeTKH
OTIpeNIeNISAeTC:

a. Oynxkuumeit pactpenencuus Pepmu-upaxa: f(e)=1/[exp((e-e4)/KT)+1]

b. YpaBuennem Byabga-Bperra: 2dSinf=ni

L_h (2% % Y _
C. VYpauenueM llpenunrepa: - (axz + 3y + 622) + Uy =Ey
d. Tpunnunom HeompeneneHHocTH I elizenbepra: |Ax + Ap = §|

®a3bl BHEIPEHHs 00pa3yIOTCs IPU B3aUMOJICHCTBHUH:
a. JIByX mepexoJHbIX METaJIOB
b. JIByx METasIOB U3 OJHOM IPYIIIBI IEPUOTAUECKON CUCTEMBI
c. Ilpu B3aumopeiicrBuu nepexoannix merauion ¢ C, N, H, O
d. Tlpu B3ammomeiicTBHH MeTa/uIOB Tpymsl CU ¢ rajoreHaMu

Kakoii mopsi/1ok BeJTHUHHBI MEKATOMHOTO PACCTOSHUS B KPUCTAILIAX METAJLIOB:
a. 10"m

b. 10°wm
c. 100 m
d. 1012y

Kakas kpucrannuueckas CTpyKTypa He OTHOcHTCs K da3zam FOm-Pozepu:
4



a. Pemerka tuma B-Mn (cmoknas kyomueckas ¢ 20 aromamMud B 3JI€MEHTapHOU
sTuciike)
B-U (TeTparoHajbHas pelieTka, KOOPAMHANMOHHOE YHCI0 - 30)

C. Pemerka y-daser B cucreme Cu-Zn (kyOuueckas pemierka ¢ 52 aroMamMH Ha
AIIEMEHTAPHYIO STYCHKY)
d. Pemerka &-pasel B cucteme Cu-Zn (rekcaroHaibHas KOMIIAKTHAS PEIIETKA)
20. DnexTpoHHas KOHIIEHTpAIUs — 3TO:
a. OtHouIeHHe aTOMHOM MaccChl K YUCITY AJIEKTPOHOB
b. OTHoOuUIeHNe YHCJIa BAJIGHTHBIX 2JIeKTPOHOB K YHCJY AaTOMOB
C. OTHOLICHHE YNCIIa HEUTPOHOB B SPE K YUCITY JICKTPOHOB
d. OtHomeHne 00LIEro YUCiia AIMEKTPOHOB K YUCITY BAJICHTHBIX DJICKTPOHOB
21. ITycToThl KaKOTO THIAa 00ECIIEYNBAIOT MAaKCUMaJIbHYI0 KoMmakTHOocTh OLIK pemerku npu
peanu3any MPUHLIMIOA IJIOTHOW YMNAKOBKM B CTPYKTYpax MHTEPMETAJUIMYECKHX
COCTUHEHUN:
a. Oxradapuueckue
b. Terpadapuueckue
c. Opropombuueckue
d. TerparonanbHbIC
22. Kakoe KOOpIMHAIMOHHOE YUCIIO HE THUIIMYHO Ui KOOPAWHAIIMOHHBIX MHOTOTPaHHUKOB

Kacnepa:
a. 8
b. 12
c. 14
d. 16

23. Jlausl uHAeKcH miockocty (145) rexcaroHansHoro kpucraaia. Kakue MHaeKCHl OyaeT
UMETh 3Ta IUIOCKOCTh B YETHIPEXOCHOW CHCTEME KOOPIUHAT?

a. (1456)
b. (1235)
c. (1415)
d. (4135)

24. ®opMHpOBaHUE HEIMPEPBIBHBIX PAJAOB TBEPABIX PACTBOPOB BO3MOYKHO TOJBKO MEXIY
MeTaJulaMu:
a. C onMHAKOBOIl KPHCTAIMYECKON PELICTKOM.
b. HcneiThiBatommmu noauMopQHbIC TPEeBpaIICHHS.
C. Omnoro nepuoja.
d. C oaMHaKOBBIMH MarHUTHBIMH CBOWCTBAMHU.
25. OnpenenuTs NPOCTPAHCTBEHHYIO TPYIITY CHMMETPHUU:

a=5997 A R
b=5997A KR e
c=5997 A v
a =90
B =90
vy =90



OtBer: FM-3m

3aoauu
1.

Hanbl rpanu (101) u (211). Haiiti cumBon pedpa, o KOTOpOMY OHH ITEPECEKAOTCSL.
Orteert: (-111)

HaiiTi uncio aToMoB B 2JIeMEHTApHOI siueiKe Kausl, eclii AJIMHA CBSI3U MEX]Ty aTOMaMHU
paBHa 5,33 A. IInotHocTh Kamus paBHa 0,856 r/cm®.

OrtBer: 2

Haiiaure pe3ynbTupYIOIIYIO ONEpaluio CHMMETPHH MIPHU MOCIEI0BATEIbHOM
BBITOJIHEHUH CIIETYIOINX CHMMETPUYECKHUX MPEOOpazoBaHMiA: Mx X 21.

OTtBeT: Ny

Jlutuii KpucTayM3yeTcsi B KyOM4ecKoi CHHIOHUY € TIPOCTPAHCTBEHHOM rpymnmnoi Im3m.
DneMeHTapHas siueiika umeet napametp a = 3,509 A u copepxut 2 aroma. Cuuras, 4To
JaHHAasi CTPYKTYpa XOPOILIO OMUCHIBACTCS MPUHIMIIOM TUIOTHOW YITaKOBKH, BHIYUCIUTh
KpaT4ailIie pacCTOSHUS MEXIY aTOMaMU JIUTHUS.

OTteer: 3,039 A

Haiitu cpenumii 06wem TBepmoro pactBopa CrsMo (mapamerpsr pemerku Cr m Mo
cocraBisitotT 2,885 u 3,147 A COOTBETCTBEHHO).

OtBet: 25,98 A3



denepanpHOE TOCYAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

IacopT KOHTPOJILHOM PAdOTHI

no nucuuiuinne «Kpucramiorpadus», 6 cemectp

1. Meroauka oneHKH

Beinonnenne KOHTpoOIbHON paboThl sBiIsieTcs: (HopMoil Tekylel arrecTaunuu (KOHTPOJIs)
10 JUCUMUIUINHE, TPETYyCMOTPEHHON yUeOHBIM IIJIAaHOM.

KonrponbHass paboTa HampaBieHa Ha 3aKpeIUIEHME M IPOBEPKY YPOBHS BIIAJCHUS
y4eOHBIM MAaTE€pHAIOM IO TEOPETUYECKUM TEMaM U TeMaM IPaKTUYECKUX 3aHATHM, a Takxke
(opMHpOBaHHE HABBIKOB CAMOCTOSITEJIBHOIO aHalM3a MPOLIECCOB M SBJICHUM, CBA3aHHBIX C
KPUCTANTMIECKAM CTpOEHUEM BeriecTBa. KoHTposbHas paboTa MpOBOIUTCS MO TEMaM:

Tuns! cazeil. Kpucrannoxumudeckue paguycsl. KoopauHalnnoHHble yucia.
[ImoTHeNmME yIIaKOBKHU.

CyOCTpyKTYpBl M CBEPXCTPYKTYPBHI.

Kpucrannuyeckue cTpyKTypbl HHTEPMETANINYECKUX COEITMHEHUI.
KBa3zukpucramuimyeckue 1 aMop(HbIe CTPYKTYPBI.

OcHOBHBIE IOHATHS KPUCTALIO(PU3UKH.

Anuzutponus (pU3NYECKUX CBOMCTB.

AHN30TpOINUS XMMHUUYECKHUX CBOUCTB.

Homep MHAMBHIyaqbHOTO 33JaHUs OINpENeseTCs MO0 MOPSIKOBOMY HOMepy (amuiuu
CTyJI€HTa B CIIMCKe rpynnsl. Fi3MeHeHne BapraHTa 3aJaHusl BO3MOYKHO TOJIBKO I10 COTJIACOBaHUIO
C MPENnoAaBaTeNIEM.

KomnyectBo 3aganuii 4OCTaTOUHO U 0O0ECIIEUEeHUS, KaXKIOTO 00YJarOIIEerocs 3aaHueM
KOHTPOJIbHON paboThl.

Cmpykmypa KOHMpPOJbHOU padomul.

1. VYcnosue 3agaun / TeOpeTUYECKUA BOTIPOC.
2. Pemenmue.
3. Orger.

VYka3aHHast BbIIIE CTPYKTYpa MOBTOPSETCS ISl KaX/0r0 BOMpOca.

PexomeHyeTcst u3narate MbICIIU O CYIIECTBY, KPaTKO U JIOTHYHO.

Tpebosanus k opopmaenuio:

KonTtposnbHast paboTa BBIOIHSAETCS Ha OT/IENbHBIX THcTaX. Ha nepBoM Jincte He0OX0MMO
ykazatb @MO u HOMep Ipymmbl, a Takke HOMep BapuaHTa. Hymepanus cTpaHUI] CKBO3Hasl.
KonTponbHast pabora nomkHa OBITh OTpPElNaKTHPOBAaHA, HE COJEPXKATh Opdorpaguueckux u
CHUHTAaKCUYECKHX.

KonTponbHast pabota mpenocraBisieTcsl i NPOBEPKU cpa3y mocie BbinojgHeHus. Ilo
pe3yJbTaTaM CTYACHTY BBICTAaBIISIETCS OLIEHKA B COOTBETCTBHM C KPUTEPUSMH, IPUBEICHHBIMU B
. 2 Hacrosiero [lacmopra.

NN E

2. Kpurtepumn ouneHku pe3y/bTaToOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

KonTponbHast paGoTa BbIIOJHEHAa HAa NPOJABMHYTOM YpOBHE, €CIIM BCE 3a/laHus
BBITIOJIHEHBI BEPHO, ITPUBE/ICHBI MTOJIHBIE PEIIEHUS M JaHbl YETKHE OTBETHI. AHAIM3 KaXI0T0 U3
3aJJaHUNl KOHTPOJBHOW pabOThl CBUIETEILCTBYET O TOM, YTO COBOKYIHOCTh PE€3YJbTaTOB €€
BBITNIOJTHEHUSI M1 COOTHECEHHBIX C HUMM MHJMKATOPOB JOCTHUKEHHUS KOMIETEHIIMH HE COACPKUT
npoOesioB. 3akperyieHHble 3a KOHTPOJBHOM padoTON KoMMeTeHUuu c(hOopMHUpPOBaHbI Ha



MpoJIBUHYTOM ypoBHe. OnieHka cocraiser om 50 do 60 bannos.

KonrponbHast pabora BbIIOJHEHa Ha 0a30BOM ypoBHE, eciu padoTa COAEPIKUT
€MHUYHBIC HE MPUHIMIHUAIbHBIC OIINOKH. AHAINU3 KaKJOro U3 3aJaHiil KOHTPOJIBHON paboThI
CBHUJIETEJILCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTATOB €€ BBHIMOJIHEHUS M COOTHECEHHBIX C
HUMHU UHAMKATOPOB JIOCTHIKEHUSI KOMIIETEHIIMM COJEPKUT HECYUIECTBEHHbIE MPOOEIBI.
3akperuieHHbIE 32 KOHTPOJIbHOW paboToil kommnereHun chopMupoBaHbsl Ha 0a30BOM ypOBHE.
Ouenka cocrasisieT om 40 0o 50 6annos.

KontponbHast paboTa BbINONHEHA HA MOPOrOBOM YPOBHE, €ciM paboTa COAEPKUT
MPUHLIMIIAATIbHBIE OIIMOKH, JIMOO YacTh 3aJaHMUN BHIIOJHEHA HE BEpHO. AHAIM3 KaXIOro U3
3aJJaHUii KOHTPOJIBHOM pPabOThl CBHIETEIBCTBYET O TOM, YTO COBOKYITHOCTH PE3YyJbTATOB €€
BBIMIOJTHEHUSI M COOTHECEHHBIX C HUMHU WHAMKATOPOB JOCTHKEHUS KOMIIETEHIIMH COIEPKUT
npo6ebl. 3aKperuieHHbIE 32 KOHTPOJIBHOM pab0TON KOMITETEeHIIMU C(hOPMHUPOBAHBI HA TOPOTOBOM
ypoBHe. Onenka coctapisieT om 30 0o 40 bannos.

KonrponbHast pabora cunuTaercs He BBINOJHEHHOMH, eciu padoTa COACPKHUT OONIBIIOE
KOJIMYECTBO MPUHIUIHAIBHBIX OMIMOOK, JIMOO OoJblIas 4acTh 3aJaHUM BBINOJHEHAa HEBEPHO.
AHaIN3 KaXJ0T0 U3 3a/laHUil KOHTPOJIBHOM paObOThl CBUAETENBCTBYET O TOM, YTO COBOKYITHOCTb
pE3yJIbTATOB €€ BBIOJIHEHUS U COOTHECEHHBIX C HUMH MHIUKATOPOB JOCTUKEHHS KOMIIETSHIIUN
HE COJICPKUT MHOXKECTBO CYIIECTBEHHBIX MPOOEIOB. 3aKpEIUICHHBIE 32 KOHTPOJIBHON paboTon
KoMIeTeHIH He chopMupoBanbl. OneHka coctapisieT om () 0o 29 6annos.

3. kajaa oueHKH

KontposibHast pabora kak ¢opma TeKyineld arrecTald (KOHTPOJA) IO JUCHHUILUIMHE
CUHMTACTCSl YCIICUTHO BBIMIOJHEHHOMW, €CIIM CyMMa IIOJIyYCHHBIX OAJUIOB IO BCEM €€ 3aJaHUsIM
cocrasiisteT oT 30 10 60 0aJUI0B BKIFOYUTEIIHHO.

B oOmeil oueHke Mo AMCUUIUIMHE Oajllbl 3a BBIIOJHEHUE KOHTPOJBHOU paboThI
YUUTBIBAIOTCS B COOTBETCTBUM C IpaBUJIaMHM OaJUIbHO-PEHTHHIOBOM CHUCTEMbl M TaOiHLei
COOTBETCTBHUS OAJIOB, TPAAUIIMOHHON OleHKH M OykBeHHOW omneHkn ECTS, ycraHoBIeHHBIMH B
HI'TY.

4. IlpumepHBbIii IepevyeHb 3a/IaHNi (BAPHAHTOB) KOHTPOJILHOMH padoThI

=

Pasnenuts Ha MeTasuisl 1 xitacca u metauisl 2 xitacca: Mn, Si, Co, Ni, Al.

Uto Takoe JanbHUN U OMMKHUN TTOPSATIOK?

3. DnekTtpoHHas KoHIeHTpalus coenuuenust AlFe cocrapnser... . Kpucranmnueckas
CTPYKTypa 3TOTO COETUHEHUS - B-TIaTyHb.

4. Kakue KOOpIUHAIMOHHBIC YHCIIa XapaKTEPHBI IS TUIOTHBIX YITAKOBOK, PEaTU3yeMbIX B
MHTEPMETATUIHBIX COSTMHEHUSX ?

5. VYka3zaTh NpaBHILHYIO ITOCIICIOBATEILHOCTE CMEHBI (Da3 B 3aBUCUMOCTH OT AJICKTPOHHOU

KoHIeHTpanuu: R-, P-, 1, 6, .

Urto takoe da3za BHenpenus? [IpuBectu mpuMepsl.

Kakwue rpynmnel MeTamioB 00pa3yroTt 6-hassl? [IpuBectu mpumMepsi.

Kakoii mapaMeTp HCIONB3YIOT JIJIS XapaKTESPUCTUKU PACIIONIOKCHHSI aTOMOB B paciuiaBe?

PaccuutaTh paanyc oKTanopsl B pemerke Hukens (a = 3,524 A).

10. Yro Takoe aHTU(A3HBIC TOMCHBI?

11. Yro Ha3wIBatOT cBepXCTpyKTypamu? [IpuBectu mpuMepsl.

12. B yem coctouT npuHnun Heiimana?

13. Yro Takoe KOOpAUHAIIMOHHBIX TOJIUAIPBI, IPUBECTH PUMEPHI CTPYKTYP.

14. B yem 3akmouaercs npuHiun Kropu?

15. ComoctaBuTh PUTYpHI TPABJICHUS C OPUEHTAIIMEH MTOBEPXHOCTH KPUCTAILIA.

N



