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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna @IroOC: OIIK.2 criocoGHOCTH BHISIBISITH €CTECTBEHHOHAYTHYIO CYITHOCTH HPO0./IeM,
BO3HUKAIONINX B X0/1€ NPodeccHoHATbHOI JeITe TbHOCTH, IIPHBJIEKATH 1JI5I HX PelIeHHsI COOTBETCTBYIO I
(pm3nKo-MaTeMaTHYCCKHIl ANNAPAT; ¢ YaCHU CAEOYIOUIUX Pe3VIbMaAmoe 00yYenun:

310. 3HaTb OCHOBHbIE TEPMUHBI M 0603HAYEHUS!, MPUHATBLIE A/ ONMUCAHNS KPUCTANTIMYECKUX CTPYKTYP,
KPUCTaNINYECKME PELLIETKM

39. 3Hatb 3aKOHOMEPHOCTU CTPOEHNA O6paTHOF0 MPOCTPaHCTBA, NOCTPOEHWNE 30HbI EpmnmoeHa

y10. YMeTb BbIGUPaTh U UCMO/L30BATH /15 pacyeTa napaMeTpoB MCC/EAyeMOro 06bEKTa KOHKPETHbIE METOfPI,
CpaBHMBATH Pe3y/bTaTbl PACUETA, MOSTYUYEHHbIE PA3/IMYHBIMI METOLAMU, BbIUUCSATL 3NEKTPOPU3NYECKNE 1
ONTWYECKME XapaKTePUCTUKN TBEPABIX Ten

y11. ¥YMeTb UCMO/b30BaTh OCHOBLI TEOPUM CUMMETPUM TBEPAOTO Tefa At NOCTAaHOBKU U PeLLeHuns 3aaauy
OM1caHMs NPOLIECCOB, NPOUCXOAALLMNX B TBEPbIX TeNaxX

y12. YMeTb NpeacTaBnsTh PesybTaThl PELLEHNS OT/AEMbHbIX 3a4a4, ONCaHNe PacueTHO-TPathueckoro
3aflaHKs B yA06HOI Ans BocnpusTus opme

Komnemenyus @I0C: T1K.1 cnoco6HOCTS MPOBOAATH PI3HKO-MATEMATHYECKOE MO/Ie THPOBAHAE ACCIETYeMbIX
MPOIeccoB HAHOTEXHOIOTHHA W 00HeKTOB HAHO- H MAKPOCHCTEMHOH TeXHIKH ¢ HCIOIb30BAHAEM COBPEMEHHBIX
KOMIILIOTEPHBIX TeXHOJIOTHIl; ¢ uacmu ciedyouiux pe3yabsmamos ooyuenun:

y17. ¥YMeTb COCTaB/AThL afleKBaTHble MOAeNU

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsalmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

CneupanbHble rnasbl Uankn 1

MK.1.y1l7 ¥YMeTb cOCTaBATb afleKBaTHbIe MoAenu

1. YMeTh cocTaBISITh a ICKBaTHBIC MO ICT HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;
CamocTosTeNibHasa paboTa

OIlNMK.2.310 3HaTb OCHOBHble TEPMUHbI U 0603HAYEHUS, MPUHATbIE AN1A ONUcaHUs
KPUCTaIIMYECKUX CTPYKTYP, KPUCTU/IIUYECKUE PELLIETKN

2.Crpoenne pealbHOM CTPYKTYPHI, AeeKTEl Nekumu; MpakKTUYeckme 3aHATUS;
CamocTosTeNbHas paboTa

OrlMK.2.39 3HaTb 3aKOHOMEPHOCTU CTPOEHUSA 06PaTHOro NPOCTPAHCTBA, MOCTPOEHME 30HbI
BpunnoaHa

3.c110cO6HOCTD BBISIBISITH €CTECTBEHHYIO IIPHUPO Y MaTEPHATIOB ﬂe|(|_|'|/]|/|; ﬂpaKqueCKme 3aHATUS;
CamocToaTensHad paborta

OlNK.2.y10 ¥YMeTb BblIOMpaThb 1 UCMO/b30BaTh A1 pacyeTa napameTpoB UCC/1efyeMoro
06beKTa KOHKPETHbIE METOAbI, CpPaBHMBATb pPe3y/ibTaTbl pacyeTa, No/ly4YeHHbIe
pa3IMYHbIMU METOLAMMW, BbIYUCIATL 3M1EKTPOMPUINYECKUNE N ONTUYECKME XapaKTEPUCTUKN
TBEPAbIX Tes

4.YMeTh BEIOHpaTh METOJUKH pacuera Nexumu; MpakTUYeCKme 3aHATUS;
CamocTosaTenbHas paboTa

OrlK.2.yll ¥MeTb UCNO/b30BaTb OCHOBbI TEOPUM CUMMETPUN TBEPAOIro Tena s
NOCTAaHOBKM 1 peLleHns 3aay onncaHns NpoLLEeccoB, NPOUCXOAALLMX B TBEPAbIX Teslax

5. YMeTh HCIIOIb30BaTh OCHOBEI TEOpUH CUMMETPHHN TBEPAOTO TEJIa I IIOCTAHOBKA HEKU'VIVI; npaKqueCKme 3aHATUSA;
W penIeHu 3aJa™ OMUCAHUA IIPONECCOB, MPOUCXOAMMUX B TBEPABIX TeIax CamocToaTenbHas pa60Ta

OlNK.2.y12 ¥YMeTb NpeAcTaBATb pe3y/bTaTbl pelleHns oTAebHbIX 3a4a4y, onucaHue
pacyeTHO-rpaMyecKoro 3afjaHus B yaobHoM ans BOCNpUATUS hopme

6.YMeTh IpeAcTaBIsTh penleHne 3a4ad ,omcaane PI'3 , B Buae rpaduroB Nekuun; TNpakTUYeCKie 3aHATUS;
CamocTtoaTesibHasa paboTa

3. CofiepxkaHuve 1 CTPYKTypa yuebHOM ANCLUNIINHDI




Tabnuua 3.1

CcbINKM Ha
o AKTUBHbIE
Tembl fiekuunmn Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
hopMbl, yac.
06y4eHuns
CemecTp: 3
AunpakTnueckas egnHmua: OCHOBHbIE TEPMUHBI U 0003HAUEHUA KPUCTaNNODU3UKIA, 3NIEMEHTbI
CUMMETPUMN
1. OCHOBHbIe TEPMUHbI,3/1leMEHTbI
CUMMETPUN U UX MaTpuLLb 2 10 1,3,5 nekuums
npescTaBneHns
OnpakTnyeckasn eguHmLa: MaTemaTyecKoe onucaHe KpUCTas1/10B
4. NHpekcbl MunnepallonoxeHuns
KMHEMaTNYeCKoM Teopum
P 2 8 1,3,5  |Mekups
paccesHus .Y paBHeHNs Jlaya n
Bynbha-bperros
AnpakTnyeckas eguHumua: ObpatHas pelleTka, gudpakumns
6. ObpaTHas peLleTKa 0 8 1,3,5 Nekuma

Onpaktudyeckas egnHmua: TeH30pHOe onucaH

ne hr3NYeCKNX CBONCTB

8. TeH30pHOe onucaHme

o 2 4 4,6 nekuuma
(hU3NYECKNX CBOMCTBHAMPSKEHNS
Anaaktunyeckan egnHmnua: PeanbHble KpUcTan bl
10. PeanbHble KpyucTansbl 2 4 2 neKuma
AnpakTnyeckas eguHuua: marpamma paBHOBECHbIX CBOMCTB
11. CBA3b paBHOBECHbIX CBOIACTB,
P 0 2 2,3 nekuwms
o6LLee ypaBHEHME
Tabnuua 3.2
AKTUBHbIE CcbIfIKN Ha
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pesynbTaTthl YuyebHasa gesaTesIbHOCTb
hopMblI, yac.
0byyeHus
CemecTp: 3
AnpakTnyeckas eguHmua: OCHOBHbIE TEPMUHBI U 0603HAYEHNS KPUCTAT/TIOPUINKK, 3N1EMEHTDI
CUMMETPUMN
2. TUNbI KPUCTATUYECKMX
P 0 6 1,4,56 PelueHue 3agau
CTPYKTYP

AnpakTudeckas egnHmua: MaTtemaTmnyeckoe onncaHme KpUcTasioB

5. MHpekcel Munnepa 2 8 3,4,5,6 peLueHve 3a4au
AvpakTnyeckasn egnHuua: ObpaTtHasa peLueTka, andpakumns
7. ObpaTHas peLleTKa 4 2 2 peLleHne 3adad

AvpakTuueckas equHMLAa: TeH30pHOe onrcaH

e (oN3NYECKUX CBOIACTB

9. TeH3op fedopmaiym 4 2 1,34 peLueHue 3adad
Tabnmua 3.3
TeMbl 11 CAMOCTOATENILHOTO | AKTUBHbIE Ceblikn Ha
hopMbl, yac Hacbl | pesynbTathbl YyebHada aesaTeNlbHOCTb
n3yyeHuns , vac. o
CemecTp: 3

Anpaktuyeckad eanHuua: OCHOBHbIe TEPMUHBbI U 0603HauYeHunst KpI/ICTaI'U'IO(*)I/ISI/IKI/I, 3IEMEHTbI

CUMMETPUN




3. paboTa ¢ nmMTepartypoit 0 8 5,6 paboTa ¢ MTepaTypoii

4. CamocTosiTe/lbHasA paboTa 06yyatoLLerocst

CcbInkM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaThbl
BbIMO/IHEHWE [KOHCY/IbTauuun
06yuYeHus
Cewmectp: 3
1 |KOHTp0ﬂbeIe paboThl |3, 5 |5 |O

: dunnmoHoBa H. M. dr3nka KOHAEHCMPOBAHHOIO COCTOSHUA : yuyebHOoe nocobue / H. M. dunnmoHoBa, P.
M. Oukapesa ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupcek, 2016. - 134, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

2 |pr3 13,4,5 |34 5

: dunumoHosa H. N. dur3nKa KOHLEHCUPOBAHHOTO COCTOAHUSA : y4ebHoe nocobue / H. . dunnmoHoBsa, P.
M. Avkapesa ; HoBocKnO. roc. TexH. yH-T. - HoBocnbupck, 2016. - 134, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

3 |I'I0,u,r0TOBKa K 3aHATUAM |4, 5 |0 |O

pabota ¢ mTepatypoin: ®dunmmoHosa H. . ®u3nka KOHAEHCMPOBAHHOIO COCTOAHMA : y4ebHOe nocobue /
H. V. dunnmoHoBa, P. M. Aukapesa ; HoBocK6. roc. TexH. yH-T. - HoBocubmpck, 2016. - 134, [2] ¢. : vn.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232229

4 |ﬂ,ononHMTeanaﬂ ydyebHas fedATeNbHOCTb |2, 4,5 |O |O

: ®unumoHosa H. N. dr3nKa KOHLEHCUPOBAHHOTO COCTOAHUSA : y4ebHoe nocobue / H. . dunnmoHosa, P.
M. Avnkapesa ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2016. - 134, [2] c. : ui.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

5 |,C|,OHOJ'IHI/IT6ﬂbHaﬂ ydyebHas AesATeNbHOCTb |1, 3 |0 |O

: dunnmoHoBa H. M. du3nka KOHAEHCMPOBAHHOIO COCTOSHUA : yuyebHOoe nocobue / H. . dunnmoHoBa, P.
M. Ankapesa ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupck, 2016. - 134, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

6 |I‘Io,u,r0TOBKa K atTectauum |2, 4,5,6 |O |O

: dunumoHosa H. N. dur3nKa KOHLEHCUPOBAHHOTO COCTOAHUSA : y4ebHoe nocobue / H. . dunnmoHoBsa, P.
M. OAvkapesa ; HoBocKnO. roc. TexH. yH-T. - HoBocubupck, 2016. - 134, [2] c. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

7 CamMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO

56 8 0
maTepuana

CTy[eHT n3yyaeT Tembl, NpuBeseHHbIe B Tabuue 3.3 : dunumoHosa H. V. dur3mnka KOHLEHCYPOBAHHOTO
COCTOAHMA : y4ebHOe nocobue / H. V. dunumoHosa, P. M. Aunkapesa ; HoBoOcKO. roc. TeXH. yH-T. -
HoBocunbupck, 2016. - 134, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232229

5. TexHonorus obyyeHus

[ns opraHn3aumm 1 KOHTPONA CaMOCTOATE/IbHOM paboThbl 00yYaoLWmMXCcs, a TaKxKe NPOBeAeHNs
KOHCYNbTaUuii NPUMEHSIOTCA MHPOPMALMOHHO-KOMMYHMKALMOHHbIE TeXHoMornu (Tabn. 5.1).

Tabnnua 5.1
[eaTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHO/IOK
MHhopmmpoBaHue e-mail
KOHTpO/b MopTtan HI'TY

Pa3meLLieHne yYeBHbIX

3bC
maTepuanoB




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npumsegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. .
OueHunBaeMble BUAbI LeATeNIbHOCTU 06y4YaroLmXcs 6ann MakcumasibHbI 6asn
Cewmectp: 3
IIpaxmuyeckue sansmus: IlpakTnyeckue 3aHATHS | 17 | 35

KoHTponupytowme MaTepuansl NpuBoAATcs B “®unnmoHosa H. V. ®dusnka KOHAEHCMPOBAHHOMO COCTOSHKS : y4e6Hoe nocobme / H. . dunumoHoBa, P. M. Avkapesa ;
HoBocK6. roc. TexH. yH-T. - Hosocnbumpcek, 2016. - 134, [2] c. : wn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232229"

Koumponvnvie pabomei: KontponsHas pabora | 8 | 15

KoHTponmpytoLme MaTepuans! (CAMCOK BOMPOCOB) NPUBOAATCA B “®unumoHoBsa H. . ®r3nka KOHAEHCHPOBAHHOTO COCTOSHMA : yue6HOoe nocobue / H. U, dunnmoHoBa,
P. M. inkapesa ; HoBOCKG. roc. TexH. YH-T. - HoBocnGupck, 2016. - 134, [2] c. : un.. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib _id=vtls000232229"

PI'3: PI3 | 15 | 30

KoHTponupytoLme MaTepuansl NpuBoAATCS B “®unnmoHosa H. V. ®dusnka KOHAEHCMPOBAHHOMO COCTOSHKS : y4e6Hoe nocobue / H. . dunumoHoBa, P. M. Avikapesa ;
HoBocK6. roc. TexH. yH-T. - Hosocnbupcek, 2016. - 134, [2] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000232229"

Bauem: 3auer | 10 | 20

KoHTponupytoLpe MaTepuans! (CNMCOK BOMPOCOB) NPUBOAATCA B “®unumoHosa H. V. ®r3nka KOHAEHCUPOBAHHOTO COCTOSHMA : yue6HOoe nocobue / H. U, dunnmoHoBa,
P. M. inkapesa ; HoBOCKG. roc. TexH. YH-T. - HoBocnGupck, 2016. - 134, [2] c. : un.. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib _id=vtls000232229"

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnmua 6.2
Koae! DopMbI KOHTPO/IA
KOMMEeTEH
o PesynbtaTbl 06y4yeHUs
L KoHTp. |3awuTa 3auer
droc pa6. Pr3
OFK.2 310. 3HaTb OCHOBHbIE TEPMUHbI U 0603HAYEHUS, NPUHATLIE 4715 ONUCaHWS +
"= | KPUCTAININYECKNX CTPYKTYP, KPUCTASIINYECKME PELLETKM
39. 3HaTb 3aKOHOMEPHOCTM CTPOEHMS 06PATHOr0 NPOCTPAHCTBA, MOCTPOEHME 30HbI + + +
BpunntosHa
y10. YMeTb BbIOUpaTh 1 UCMNONL30BaTb A1 pacyeTa napameTpoB MUCCedyemMoro
06beKTa KOHKpETHbIE METO/bI, CPaBHUBATL Pe3y/ibTaTbl pacyeTa, NosyyeHHble + +
pasfMYHbIMN METOAAMM, BbIYUCATL 3NEKTPOPU3NYECKINE 1 ONTUYECKME
XapaKTePUCTUKN TBEPAbIX Ten
y11. ¥MeTb UCMOMb30BaTb OCHOBbLI TEOPUN CUMMETPUM TBEPLOIO Tesa A5 NOCTaHOBKU + +
W peLLeHns 3aa4a4 onmcaHns npoLLeccoB, MPOUCXOAALLNX B TBEPAbIX Tenax
y12. YMeTb NPeacTaBaTh pe3y/ibTaTbl PeLleHna OTAe/bHbIX 3a4ad, onucaHmne + +
pacyeTHO-TrpagyecKoro 3agaHmnsa B yA006HOR ans BOCNpUsTMS hopme
MK.1 | yl7. YMeTb cocTaBnsTh afjeKBaTHble MOAEN + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K pa6ouel
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Iuxapesa P. I1. Beenenue B kpucramiodusuxy. M3opanHsie BOIPoCk! | yueOHoe nmocobue / P. I1.
Hukapesa. — 2-e uzn. — Mocksa : @nunra : Hayka, 2007. — 238 c.



2. Uynpynoe E. B. Kpucrammorpadus : yaeGruk ms By3os / E. B. Uynipynos, A. @. Xoxiios, M. A.
®dannee. — Mocksa ;: @usmariur, 2000. — 496 c.

3. baiikos 10. A. ®usuka koHIEeHCUPOBAHHOTO cocTosiHus | yued / FO. A. baiikos. - Mocksa, 2014

4. enone H. B. OcHoBbI (pusuku koHnencupoBanuoro semecrtea / H. B. Jlenmone. - Mocksa, 2011.
-233 ¢. : mm.

5. KpacnormieBues E. A. Crierirnaesr pusuku. Cratuctideckas (U3HUKa PABHOBECHBIX CHCTEM |
[yueGHoe mocobue] / E. A. KpacHonesues. - HoBocubupck, 2014. - 385, [1] ¢.. - Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213264

[lononHnTenbHas nuTepaTypa

1. 'pumuun B. A. Crienrnassl GU3UKA: 3a1a491 ¢ IPUMEPAMH PelIeHul ;| yaeOHoe nocodue / B. A.
I'punuun, P. I1. Tuxapesa, E. A. KpacHomnesues ; HoBocu®6. roc. TexH. yH-T. — HoBoCcHOUpPCK :
Hzn-so HI'TY, 2004. — 103 ¢. : m

2. Mackonbckast M. I1. Kpucraymiorpadust : yaebuoe mocobue mist By3oB / M. I1. Ilackonbckast. —
2-e u3p., nepepad. u gon. — Mocksa : Beicmiast mkona, 1984, —375 c.

VIHTepHeT-pecypcehl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznartensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NPorpammMHoe obecriedeHue

8.1 MeToauyeckoe obecrneyeHme

1. ®umumonora H. Y. @usuka KOHAEHCHPOBAHHOTO COCTOSIHUS | yueOHoe mocobue / H. U.
Ounumonosa, P. I1. {ukapesa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 134, [2] ¢. : uit..
- Pexxum noctyna: http://elibrary .nstu.ru/source?bib_i1d=vtls000232229

2. I'pugunn B. A. Crienrrnassl GU3MKH: 331399 ¢ IPUMEPAMU pelieHu | yaebnoe nmocobue / B. A
I'punuun, P. I1. Tukapesa, E. A. Kpacuonesues ; HoBocu®. roc. TexH. yu-1. - HoBocnbupck, 2004.
- 103 ¢. : un.. - Pexxum noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000028825

8.2 CneumanmsnpoBaHHOe NporpamMmmHoe obecrneyeHue
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHune

KomnbloTepHbIii Knace

Ne HavmeHoBaHWe HasHaueHwne

1 |KomnbtoTepHbIin Knacc (KomnbloTepsl 1Cnonb3yeTcs B y4e6HOM npoLiecce
006befJMHEHDBI B JIOK&UIbHYHO CETb C BbIXO0M B
Internet )

CneumnanbHoe 060py0BaHNe

| No | HanmeHoBaHue HasHauyeHwe




| 1 |K0|\/|r|neKT MYNbTUMEANIAHOTO 060PYA0BaHNSA |YTEHUE NEKLNIA
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O60061meHHas cTpykTypa (oHJa OLEHOYHBIX CPEACTB Mo AucuMiiMHe  CrenuanbHbIe TJIaBbI
¢u3uku 1 npusenena B Tabnure.

Tabnuua
ITanbl OLEHKH KOMIeTeHIHii
Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitus
Popmupyembre KOMIIeTeH UMt Tembl TeKyuero IIpomeikyTounas
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
OIIK.2 cioco6HOCTH |39. 3HATH Wunexcet Munnepallonoxenust |Kontponbhbie 3auert, Bompockil-33
BBISIBJIATH 3aKOHOMEPHOCTH KHHEMaTHYeCKOH TEOpUH paborts PI'3,
€CTECTBEHHOHAy4YHY |CTpOEHHs 00paTHOTrO |paccesHus .YpaBHeHus Jlays u |paszensl.
10 CYIITHOCTh MIPOCTPAHCTBA, Bynbda-bperros Mnaekcs OOparHas pemeTka
npooiiem, MIOCTPOEHHE 30HBI Musnepa O6parHast penerka
BO3HUKAIOIUX B Bpummoona OCHOBHBIE TEPMHUHBL,AJIEMEHTHI
xoze CHMMETPHHU U MX MaTPHUIIBI
npodeccrnoHanbHOM npeactasieHus: CBs3b
JIeATEeIILHOCTH, PaBHOBECHBIX CBOMCTB, o0Iee
TPUBJICKATh AJISI UX YpaBHEHHE
penIeHus
COOTBETCTBYIOIINI
¢usuko-
MaTeMaTUYECKUN
anmapar
OIIK.2 310. 3Hath ocHOBHBIE |OOpaTHas peleTka PI'3, paznenst 3ayer, Bompochl.1-33
TEPMUHBI U Ob6patHas
0003HaueHHS, peuierka...
MIPUHSTBIE LTS
OTIMCAHUS
KPHCTAJUTHYECKUX
CTPYKTYp,
KpPHCTaJUTHUECKHE
pemeTkn
OIIK.2 y10. Ymers THUIIBI KPUCTAITUIECKUX THIIBI 3auer, Bompockrl-33
BBIOMpATh U CTPYKTYD KPHUCTAJUTMUECKUX
UCIIOJIb30BaTh ISt CTPYKTYp
pacyera napamerpos
HCCIIEYeMOro
00BEeKTa KOHKPETHBIE
METO/Ibl, CPABHUBATH
Ppe3yNbTaThl pacyueTa,
MIOJTyYeHHbIE
Pa3INYHBIMH
METOJIaMH,
BBIYHCIIATH
AIEKTPOPUZNIECKIE
U ONTHYECKHUE
XapaKTePUCTUKU
TBEPbIX TeI
OIIK.2 yl1l. Ymets OcHoOBHBIE TepMHHBLIeMeHTHl  |PI'3, pazaernsr 3ayer, Bonpochi1-33
HCIIOJIb30BaTh CUMMETPHHU M UX MaTpPHIIBI . OcHOBHBIE
OCHOBBI TEOPUH MPEACTaBICHUS TEPMHHBIL,AIIEMEHTBI
CUMMETPHH TBEPJIOTO CUMMETPHH ¥ UX
TeJia JUIsl TOCTAaHOBKH MaTpHIBI
U peleHus 3a1a4 NPE/ICTABIICHUSL.
OIIMCAHUsI POLIECCOB,
TIPOHCXOISIINX B
TBEP/IbIX TeNax




OIIK.2 yl12. Ymets Tuns! KpUCTAIUNINYECKUX PI'3, paznenst 3ayer, Bonpocs11-33

HPENCTaBIATh CTPYKTYP . Tunst
pe3yJIbTaThl PELICHHs KPUCTAJUTNYECKUX
OTZAENBHBIX 337124, CTPYKTYP..
OIMCaHHE PAaCYEeTHO-

rpauIecKoro

3aJaHusl B yJI00HOU
JUISL BOCTIPUSTHS

dopme
[K.1/HAU y17. Ymets OcHoBHBIE TepMUHBLIeMeHTHl  |PI'3, pazaensl 3ayer, Bonpocki1-33
CIIOCOOHOCTB COCTaBIISTh CHUMMETPHHU U MX MaTpPHILIBI . OcHOBHBIE
MPOBOJIUTDH (DU3UKO- |aJeKBATHBIC MOJIENIN |MpPEICTABICHUS TEPMHHBIL,AIIEMEHTEHI
MaTeMaTH4ecKoe CUMMETPHHU H X
MOJCIIUPOBaHUE MaTpPULBI
HCCIIe TyeMBIX HpeCTaBICHUSL.

TPOIIECCOB
HAHOTEXHOJIOTUHN U
00BEKTOB HAHO- U
MHUKPOCHCTEMHOM
TCXHUKH C
HCII0JIb30BaHUEM
COBPEMECHHBIX
KOMHL}OTCprIX
TEXHOJIOTUH

2. MeToauKa OleHKH 3TanoB (OPpMUPOBAHNSI KOMIIETEHIIMI B paMKaX JHCHUILIHHBI.

[IpomexyTrounass arrecTamus 1O JUCHMIJIMHE TIPOBOJUTCA B 3 cemecTtpe - B Qopme
b hepeHIIMPOBAaHHOTO 3a4yeTa, KOTOPBIM HAampaBlieH Ha OIEHKY C(HOPMHPOBAHHOCTH KOMIIETEHIIUN
OIIK.2, IIK.1/HN.

3ayet mpoBOIUTCS B YCTHOM (opme, 1o Ouieram

Kpome toro, chopMrUpOBaHHOCTh KOMIETEHIMH MPOBEPSETCs MPHU MPOBEAECHUU MEPOIPUATHI TEKYIIETo
KOHTPOJIsSl, yKa3aHHbIX B TaOnuLe pasznena 1.

B 3 cemecTpe o0si3aTenbHBIM 3TANOM TEKYIIEW aTTECTAIlMU SIBISIFOTCS pacueTHO-TpaduyecKoe 3aaHue
(pabota) (PT'3(P)), koutponbHas padorta. TpeboBanusi k BeimoigHeHUto PI3(P), koHTposbHON paboTHI,
COCTaB W MpaBuiia OlleHKH chopmymnupoBansbl B nacropre PI'3(P), koHTponbHON paboTHI.

OO61ure nmpaBuIa BHICTABICHMS OLIEHKH 10 JUCIUILIMHE ONpeAesatoTcs 0alIbHO-PEUTHHIOBOM CUCTEMOH,
NPUBEJCHHON B paboueil mporpaMmme yueOHOHM TUCIUIUIMHBI.

Ha ocHoBanuu npuBeIeHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIUN BBIBOJ O CHOPMHUPOBAHHOCTHU
xomnereniuii OI1K.2, ITK.1/HU, 3a koTOpble OTBEYaeT JUCHUILIMHA, HA Pa3HBIX YPOBHSX.

O0uas xapakTepucTUKA YPOBHEH 0CBOECHHSI KOMIIeTeHIHIA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOEIIbI MOTYT HOCUTH CYILIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii OO0y4deHHs Y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, HO MPOOeIbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HEOoOXOMMbIEe MPAKTUUECKHE HAaBBIKK PabOThI ¢ OCBOEGHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IPEyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUM BBIIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaAMH.



Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE MPAKTHYECKWE HAaBBIKU PaOOTHI C
OCBOCHHBIM MaTepHajoM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
y4eOHbIe 3aJ]aHHs BBINOJHEHBI, KAYECTBO BBITIOJIHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MHHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUN, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponBuHYTHI. YPOBEHD BHIOIHEHUST padOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HEOOXOAMMbIE TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOy4eHHs YydeOHbIC 3amaHUs
BBINIOJTHEHBI, KAYECTBO X BBIOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa nonynpoBogHUKOBBIX IPUOOPOB U MUKPOIIEKTPOHUKU

IHacnopr 3a4era
o auctuiumae «CrienuaibHbie TIaBbl Gu3uku 1», 3 cemectp

1. Meroauka oLeHKH

3ader mpoBOAMTCS B YCTHOH (opme, mo Omneram .buser gopmupyercs mo ciemyromeMmy
NpaBUITy: TMEPBBIA BONPOC BhIOMpaeTCs W3 Juana3oHa BompocoB _ 1-17 | BTopoii Bompoc u3
muana3oHa BompocoB _18-33  (cmmcok BOMPOCOB TpWBENEH HMKE). B xome 9Sk3aMeHa
IperoiaBaresib BIPABE 3a/1aBaTh CTYACHTY JOMOJHUTEIbHbIC BOIIPOCHI U3 00I1Iero nepeyns (1. 4).

Mdopma Guiera st 3auera

HOBOCHBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
daxynpTer POD

Buaer Ne
K 3aueTy 1no agucuuiuinie «CrnenuanbHble riaaBbl Gu3nku 1»

1. Munexcel Muutepa it 0003HaYeHUS TUIOCKOCTEH U HaINpaBlIeHUN
2. Uctounnk ®@panka-Puna
3. IToctpouts oOpatnyto pemerky ans OLK

YTBepxaato: 3aB. kapeapoi nommxkHocTs, DO
(Toamnuck)

(mata)

2. Kpurepun ouenku

* OrtBer Ha Ouier (TecT) /JId 3a4YeTa CUMTACTCS HeY/AO0BJIeTBOPUTEIbHBIM, €CIM CTYIEHT IpHU
OTBET€ Ha BOIPOCHI HE €T ONpEACTICHU OCHOBHBIX IOHSATHH, HE CIIOCOOCH MOKa3aTh
OPUYMHHO-CICICTBEHHbIE  CBA3M  SIBJICHUH, TpH  peIIeHUH  33Ja4d  JIOIyCKaeT
NPUHIUITHATBHBIC OIITMOKH,
OIleHKa cocTaBisieT _ MeHee 10 Gamos.

* Ortser Ha OwieT (TecT) IS 3a4eTa 3aCYMTHIBACTCS Ha MOPOTrOBOM YPOBHE, €CIIH CTYACHT NpH
OTBETE€ Ha BOIPOCHI JIAET OIPEICTICHHE OCHOBHBIX TOHSTHH, MOMKET IOKa3aTh MPHUYUHHO-
CJICZICTBEHHBIE CBSI3U SIBJICHUHN, NpPHU pEIICHUH 3a/aud JONMYyCKAaeT HEeNpPUHIMUIIHAIbHBIC
OIINOKH, Harpumep, BBIYUCITUTEIILHBIC,
orenka coctanisietr 10-12_ 6annos.

* OrtBer Ha O6user (TecT) /Ui 3ayera OWJIEeT 3aCUMTHIBAETCSl Ha 0A30BOM YpOBHE, €CIIU CTYJIEHT
Ipy OTBETE Ha BOIPOCHI (HOPMYIHPYET OCHOBHBIE MOHATHS, 3aKOHBI, JAET XapPaKTEPUCTUKY



MPOLIECCOB, SIBIICHUH, TPOBOAUT AaHAIW3 TMPUYHH, YCIOBUH, MOXET TMPEACTaBUTh
KaueCTBCHHBIC XapPAKTEPUCTUKH IPOIECCOB, HE JOIMYCKAaeT OIMMMOOK MpH PEIICHUU 3aJ1ayH,
oreHka coctasisier _13-17__ Gamos.

* OrtBer Ha Owrer (TecT) I 3a4eTa OWJIET 3aCUMTHIBACTCS HAa MPOJABHHYTOM YPOBHE, €CIH
CTYJICHT TPU OTBETEC HAa BOMPOCHI MPOBOJUT CPABHUTEIBHBIA aHAIU3 MOIXO]OB, MPOBOIUT
KOMITJICKCHBIN aHaJIu3, BBIABIISET MPOOJIEMBI, TpeajaraeT MEXaHU3Mbl PEIICHHUS, CIOCOOCH
MPEICTABUTh KOJMYECTBCHHBIC XAPAKTCPUCTHKH OMPEICICHHBIX TPOIECCOB, TMPHUBOIUT
KOHKPETHBIE MPUMEPHI U3 MPAKTHKHU, HE JOMYCKAaeT OMMOOK M CIIOCOOEH 000CHOBATh BHIOOD
METOo/ia pereHus 3a/1a4H,
orieHka coctapisieT _18-20 b6annos.

. HIxana oneHKH

3auer cuMTaeTcs CAaHHBIM, €CJIM CyMMa OaslyIoB IO BCEM 3aaHKsM OHJIeTa OCTABIIICT HE MEHEe
_10__ 6amnoB (3 _20__ BO3MOXKHBIX).

B 00meit orieHKe 1o MUCHUILTMHE OayljIbl 32 3a4€T YUUTHIBAIOTCS B COOTBETCTBUU C IIPaBUIIAMHU
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, IPUBEICHHBIMU B pabo4eil mporpaMMe TUCIUILTAHEI.
3. Bompocsl k 3auety no aucuumninHe «CrnennanabHble TIaBel pusuku 1»

1.Cnenuduueckre TepMUHBI AJIs1 OMUCAHUS KPUCTALIMYECKUX CTPYKTYP
2.251eMeHTbl CUMMETPUN

3.Unnexkcel Muiiepa

4.VIHzieKchl y3710B M HaIllpaBIeHUH

5.CUMBOJIBI IJIOCKOCTEN

6.0OCHOBHbBIE T€OMETPUYECKNE COOTHOLICHUS
7.0cobeHHOCTH 0003HaYEeHUs TeKCarOHAJIBHBIX KPUCTAJIOB
8.00paTHas peuieTka

9.Bekrop obpatHoii perterku . [Toctpoenue.

10.3ona bpusirosHa [yt penieTky TUIa aaMasa
11.JIudpakuus B KpUCTAIMYECKUX CTPYKTYpax
12.YcnoBust BO3HUKHOBEHUS AU pakinu
13.KnHemaTnueckasi Teopusl paccessHUs

14.Ycnosus Jlayn

15.YpaBuenue Bynbda- bparra

16.ITopsinok oTpaskeHus

17.CBs13p Mexy ypaBHeHUEM Bynbda- bparra u ycnosusmu Jlays
18 .OcHOBHBIE BUIEI CBA3H

19.11noTHeNMINE YTAKOBKHU YacTHL] B CTPYKTYpE
20.OcHOBHBIE TUIIBI CTPYKTYP

21.Jlonutunusm ,u30Moppu3M, MOJIUMOpPPU3M
22.0pueHTalus METOJIOM CBETOBBIX (QUTYD

23 Knaccuduxanus aedexkron

24. Toyeunsle n1eEKTHI.

25.JIunensle nepeKTh

26.Ucrounnk Ppanka-Prua

27.JlucnoKauy B pa3IuyHbIX TUIIAX CTPYKTYP

28.Ten30psl BToporo panra. TeH30p MeXaHU4YeCKOTO HarpsokeHus . TeH3op qegopmanuu
29. Metoa npsiMoii MpOBEPKH

30.TeH30psl TPETHETO paHTa

31Ten3opsl ueTBepToro panra. 3akoH ['yka

32 3akoH mpeoOpa3oBaHUs TEH30POB

33 B3aumHas cBsI3b (PU3NYECKUX CBOMCTB KpUCTAJIIA



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET
Kadenpa nonynpoBogHUKOBBIX IPUOOPOB U MUKPOIIEKTPOHUKU

IMacnopT KOHTPOJILHOM PAdOTHI

no qucruruimae «Crenrnassl Gu3nku 1», 3 cemectp

1. MeToauka OEeHKH

KonTponbHas paboTta mpoBOIUTCS 1O TeMe (TeMaM) 3JIEMEHThI CHMMETPHUH U UHICKCHI

Musnepa, BKJIIO4YaeT S 3a1annii. BoInoaHseTcs MMCbMEHHO.

Kpurepun onenkn

Kaxxnoe 3aanne KOHTPOJIBHON pabOTHI OIICHUBAETCS B COOTBETCTBHUH C MPUBEACHHBIMU
HUKE KPUTEPUSIMHU.

PaGoTa BbINIOJIHEHA HAa MOPOrOBOM YPOBHE, €CIIM BBINOJHEHO TpU 3anaHus. OleHKa
COCTaBJIsIeT MeHee 8 0asioB.

PaGoTa BbImoiHEHa Ha ©a30BOM YPOBHE, €CIIM BBITIOJIHEHO 4eThipe 3amaHus. OreHka
coctaBiser 8 -12  Gamios.

PaGoTa cuMTaeTcs BBHINOJHEHHONH HA NMPOJABHHYTOM YPOBHE, €CJIHM BBIIIOJIHEHO BCE.
Ornenka cocraBnsier13-15  6amnos.

2. HlxaJjaa oueHKn

B o0mieil oueHke no JUCHUIUIMHE Oayabl 3a KOHTPOJBbHYIO pabOTy YUYUTBIBAIOTCS B
COOTBETCTBUHM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBI, NPHUBEAECHHBIMU B paboueit
porpaMMme JAUCLHUIIIUHBIL.

IIpumep BapraHTa KOHTPOJILHOM PadoOTHI

CocraBuTh MaTpuly npejacrasieHus Juist miockoctu (101)

CocTaBuTh MaTpuIy U1l OCH CHMMETPHUH YETBEPTOTO MOPAKA

Haiitu rpanu u peGpa o6pasiia mpssMOYyroJIbHOTO ceueHus Jyisi Harpasienus [111]
HaiiTn nuHuIo nepeceyenus 3aJaHHbIX IUIOCKOCTEN

Haiitu yron mexnay (111) u (100)

agrONEW



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa nonynpoBogHUKOBBIX IPUOOPOB U MUKPOITEKTPOHUKU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)
o auctuiumae «Crenriasel Gu3uku 1», 3 cemecTp
1. Meroauka oueHKH

B pamkax PI'3 cryaeHThl MOJDKHBI pemUTh 7 3aJaHWi, BBIMOJIHUTH HEOOXOIUMBIN
rpaduvecKuil MaTepua

OO6s3aTenbHble CTPYKTYpHBIE YacTu PI'3
1 Pemrenue 3amanuii

2 I'padmueckuii marepua.

OrieHrBacMBbIE TTO3ULIAH:

2. Kpurepun ouenku

* PaGoTa cumTaeTCcs BBIMOJIHEHHOW HA MOPOroBOM YpoBHE, eciau yactu PI'3(P) BwImoiTHEHBI
(dbopMalIbHO:, OIICHKA COCTaBJIsIET _MeHee 15 Gaios.

» PaGoTa cunTaeTcs BBHIOJIHEHHOW Ha 0a30BOM ypOBHE, pab0Ta BBIIIOJIHEHA B TIOJIHOM O0BEME,
HO €CTh HETOYHOCTH, OLIEHKA cocTaBisieT 15-25  Gamios.

* PaboTa cumTaeTcs BBIMOJHEHHOH HAa NMPOABHHYTOM YpPOBHE, €CIM paboTa BBINIOJHEHA B
MIOJIHOM 00BbeMe, O(OpMJICHA B COOTBETCTBUHU C TPEOOBAHMIMH OIlCHKA cocraBisger26- 30
0auIoB.

3. IIkaJja oueHku

B o0meii onenke no aucruminuHe 6amsl 3a PI'3(P) yunteiBatoTcs B COOTBETCTBUHU € IIPAaBUIAMU
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIIINHBL.

4. TlpuMmepHblii nepeyens 3ananuii PI'3(P)

1.M1300pa3uTh 3J1eMEHTApHYIO STYEHKY 3a/JaHHOTO KpHCTallia
2.YKka3aTh BCE 3JIEMEHTHl CHMMETPUHI

3.CocTaBUTh MaTPHIIbI IPEICTABICHUS ISl HUX
4.IToctpouTs 30Hy bpriirosHa 1S peleTKky THIA aaMasa
5.ITocTtpouTh 0OpaTHYIO PEIIETKY.

6.IIpoBectu npsmyro npoepky Merogom Oymu

7.0Hpe,Z[CJ'II/ITB 3aJIaHHBIN MOAYJIb B HOBOM CHCTEME KOOpAUHAT



