MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepanuu
denepaibHOE rOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO

oOpa3oBaHUs

«KyOaHckuit TOCy1apCTBEHHBIN YHUBEPCUTET
DU3NKO-TEXHUISCKUM (haKyIbTeT

YTBEPX/IAIO:
ITpopexTop 1o yaeOHoi1 padoTe,
Ka4ecTBY 00pazo E}ﬁ}ﬂ — MepBbIH

o

3
Hpope@; 933_.. » 58
: Q' Lo
) S

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

b1.B.03

«®U3UKA TBEPJOI'O TEJIA»

Hanpasnenue noarotoBku

HanpaBnenHocTs (poduiib)

[Iporpamma moaroToBKu
dopma oOyueHus

KBanudukanus (cTeneHb) BbITyCcKa

03.03.03 «Paguoduzuka

Pannodusnaeckue MeToIbI IO 00J1aCTAM
npuMeHeHus (buoduszuka)

AxaneMuyeckast
Ounas

bakanasp

Kpacnonmap 2016



Pabouast mporpamma nuciuminHbl «DU3MKa TBEPAOTO TEJNA» COCTABJICHA B COOTBETCTBHUH
c @enepanbHbIM TOCYJAPCTBEHHBIM  00pa3oBaTEIbHBIM  CTAHJAPTOM  BBICHIETO
obpazoBanust 10 HampaBiaeHuto noaroroBku 03.03.03  Paagwodusuka, mnpoduib
«Pamnoduszndeckre METOIbI 110 00J1acTSIM IpuMeHeHus (Onodu3nka)»

[Iporpammy coctaBui: KaH. pu3.-MaT. HayK, CTApLIKii IpeofaBaTelsb /Ka(i)eﬂpbl/ Gbu3HuKH
U UH(POPMAIIMOHHBIX CUCTEM Ckaueny6 A.B. \ W7z

- U oAnuch

PabGouast mporpamMmma AUCHUIUIMHBI YTBEp)KJIEHA Ha 3acefdaHuu Kadenpsl (U3NKU U
nH(GOPMAIIMOHHBIX chcTeM «23» Mast 2016 1., mporokosn Ne 17.
3aBenyromuii kadeapon (pa3paboTunka) boraros H.M. =&

Pabouass mnporpamma oOCyXaeHa Ha 3aceJaHuu  Kapeapbl paauoPU3UKU U
HaHOTeXHOJOruMu «2» mapta 2016 r., nporokon Ne 9.
3aBenyromuii kadeapoi (BbITycKaromen) KomnbiToB I'.®. e

HOORUCH

VYTBepkaeHa Ha 3acelaHuH y4yeOHO-METOJUYECKOW KOMHUCCHM (PU3MKO-TEXHHUUECKOIO
(bakynbTeTa

«23» mas 2016 r., mpoTokos Ne 5.

[Ipeacenarens YMK ¢axynbrera boraros H.M. =

Penien3eHTsl:
B.A. HcaeB, nokTop ¢u3.-Mat. HayK, 3aBeyrouIuil Kapeapol TeopeTHUEeCKOW (PU3UKU U
KOMIBIOTEPHBIX TEXHOJIOTHH (u3uko-Trexuuueckoro paxynprera ®I'6OY BO «KyoI'Y»

JL.P. I'puropssiH, kauauaaT ¢pus.-Mat. HayK, red. gupektop OO0 HIID «Me3zon»



1. Ilesn u 3a7a4u 0CBOEHMS IV CIIUTITIHHBI
1.1  Ileab ocBOGHHSN AMCIUILIHHBI

Ilenp OUCHMIUIMHBL: PAaCCMOTPEHUE B3aUMOCBSA3M CTPYKTYpPhl M (PM3UYECKUX CBOWCTB TBEPIbIX
TN, a TaKKe BAKHEHIINX (PU3MUECKUX MEXaHU3MOB, ONPEACISAIONINX MEXaHHUYECKHUE, IIEKTPHUECKHE,
TEIUIOBBIE MU JApYrue CBOWCTBA TBEpAbIX Tel. M3ydeHue (u3umku TBeproro Teina U TBEPAOTEIbHOU
aneKTpoHuKH. Dusznka TBepAOro Tena SABISAETCS OJHOW W3  o0nacTel CcoBpeMEHHOW (U3UKH,
IIPEICTABIISIIONIEH HE TOJIBKO CaMOCTOSITENIBbHBIM Hay4YHBI MHTEPEC, HO M SBIAIOLIEHCS TEOPETUYECKOU
0a30if mpu pa3paboTKe ¥ HCCIEJOBAHWU HOBBIX (DYHKIMOHAIBHBIX MAaTEpPHaJOB, AIIEMEHTOB
TBEPJOTENbHOMN 3JIEKTPOHUKM U T.I. Ha ocHOBe 3HaHu# (U3MKHM TBEPAOTo Tena U APYrux (pusnyeckux
JUCLUIIINH U3J1aratoTCsl OCHOBHBIE IIPECTABICHUS COBPEMEHHOM TBEPAOTEIBHOMN 3JIEKTPOHUKH.

1.2 3agauy AUCIUILINHDI

CdopmupoBaTh y CTYACHTOB MPEACTABICHUS O (PUINYCCKOM MpUPOJE siBIeHUN U 3(P(HEKTOB B
TBEPJIBIX TEJax, O pa3HOOOpa3uu (PU3MUECKUX CBOWCTB TBEpABIX Tell. [Ipu 3TOM oOpamiaercss BHUMaHHE
Ha BO3MOYKHOCTH TPAKTHYECKOTO MPUMEHEHUS Pa3IMYHBIX TBEPAOTEILHBIX MAaTCPUAIOB Ojarojaps ux
(bU3NYEeCKUM CBOWCTBAM B KAYECTBE DJIEMEHTOB (ITPHOOPOB, YCTPOICTB) TBEPAOTEILHOM IIEKTPOHUKH.

1.3  MecTo IUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/bHONH MPOrpaMMbl

B yueOnblii 1uian nonaroroBku cryaeHToB mo cneruanbHocTH 03.03.03 Pagmodusuka u
AJIEKTPOHUKA BKIIIOYEH Kypc «Du3mka TBepaoro tena». Kypc oTHocuTcs K 00menpodecCHoHaTbHBIM
JUCIMILUIMHAM M JlaeT HadallbHbIC 3HAHWS O (U3MKE TBEPAOro TeJia U O NpHOOpax MOCTPOSCHHBIX C
WCIIOJIb30BAaHUEM SIBJICHHUW, TPOMCXOMANIMX B KOHJECHCHUPOBAaHHBIX cpemax. Kypc Oasupyercs Ha
OO0IIIeHAyYHO! TMOJTrOTOBKE CTYACHTOB 1O OOMICH (U3WKe, pacuimpsisi W yriayOlsiss 3HaHUS B OOJIACTH
Kpuctaymorpaduu, (PU3UKU MOTYITPOBOIHIUKOB M TBEPAOTEIIBHON IICKTPOHUKH.

14  IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS 1O JUCHHUIINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTaTaMH 0CBOEHUSI 00pa30BaTeIbHO MPOrpPaMMbI

M3yueHust IUCUMIIIIMHBI HanpaBjieH Ha popMupoBanue cienyronmx komnerexiuii: OIIK 1, ITK-5.

Ne Minexe Conepxanue ) B pesynbpTaTe nzydeHus: yueOHON AUCIIUTUIMHBI
KOMIIETEHIMH (1h e€ 00yyaromuecs 10JKHbI
IL.I. | KOMIIETEHIUN
YacTH) 3HATh YMETh BJIAJIETh
1. OIlK-1 CriocoGHOCTHIO K | 3aKOHBI [IpumensaTH [IpakTnueckumu
OBJIAZICHUIO U3JIy4eHus, NOJIyYEHHBIE HaBbIKaMU
0a30BbIMU 3HAHUSIMU | OTJIOUICHMS, 3HAHUS Ui | paboThI c
B 00JIacTH | paclIpoOCTpaHEHH | PELIeHUs ONTUYECKUMU
MaTeMaTUKU u|s cBeTa u | husnueckux ycTpoiicTBamu,
€CTECTBEHHBIX HAYyK, | ONMCHIBAIOLINE 3a1a4. 00paboTKH
UX HCIOJb30BAaHUIO B | UX JAHHBIX
npodeccuoHaTbHON MaTeMaTH4ECKHE ONTUYECKUX
NeSITeIbHOCTH. COOTHOILIEHHUS, U3MEpEeHHi,
€IMHULIBI BBITIOJTHEHU S
U3MepeHus pacueros,
ONTUYECKUX pelieHns 3a1ad.
BEJIMYUH,
TIPUHIUITBL
paboTsl
ONTUYECKUX
YCTPOWCTB.




No Uiekc Conepxanue ) B pe3ynbraTe u3zyueHus: yaeOHON AUCHUTIIMHBI
KOMMETeHINH (WH e€ 00yyYaromuecs 10JKHbI
IL.I1. | KOMIICTCHIHH
4acTH) 3HATh yYMETh BJIQJIETh
2. [IK-5 Cnoco6HOCTHIO 3HaTh OCHOBHEIE | YMeTh pabotarh | HaBbikamu
BHEAPSATH  TOTOBBIC | (hU3HYECKHE c HOBBIMH | MOJICTTMPOBAHUS U
Hay4HbIE Pa3padOTKU. | 3aKOHBI U | HAyYHBIMU MIPOTHO3HPOBAHUS
COBpPEMEHHBIC JTAHHBIMU. CBOWCTB TBEPIBIX
poOIEeMBI Tel.
(10537041
TBEPAOTO TeA.
2. CTpyKTypa U coJep:kaHHe TUCHUTLTHHBI

2.1 Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM padoT

OO0mas TpyI0EMKOCTh TUCIHUILIMHBI cocTaBisieT S5 3ad. ea. (180 wacoB), Ux pacrpesesieHue o

BUJaM pabOT NPEACTABICHO B TAOJIUIIE.

Bun yuebnoit pabotsl Bcero CemecTtpbl
4acoB (gacel)
5

KonrakTHas pa6ora, B TOM 4nciie:
AyauTOpHBIE 3aHATHS (BCEro): 66 66
3aHATUA JEKIIMOHHOIO TUIIA 34 34 - - -
JlaGopaTopHble 3aHATHUS - - - - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYCCKHE 30 30 i i i
3aHATHSA)
HNuas koHTaKkTHas1 padora:
KonTtpons camocrositensaoii padotsl (KCP) 8 8
ITpomexyrounas atrectanus (MKP) 0,3 0,3
CamocTosiTeIbHAsi paboTa, B TOM YHcJIe:
Kypcosas paboma - - - - -
IIpopabomxka yuebrnoeo (meopemuueckoeo) mamepuana 39,7 39,7 - - -
Buinonnenue unousudyanvhuix 3adanuti (no02omoexa
Cco0OweHull, npeseHmayuil) i ) ) ] ]
Pegepam - - - - -
[TonroToBKa K TEKyniemMy KOHTPOJIIO 30 30 - - -
KonTpoJis:
ITonroToBka K SK3aMeHy 36 36
OO0mas Tpy10eMKoOCTh Jac. 180 180 - - -

B TOM YHCJI€ KOHTAKTHAs 743 743

padora

3a4. efl. 5 5




2.2.

CTpyKTYpa AMCUUIINHBI

Pacripenenenuie Bu1oB yueOHOH paOOTHI ¥ UX TPYIOEMKOCTH IO pa3jieiaM JTUCITUTUINHBI.
Pazaenbl qucuuruiMHbl, u3ydaembie B 6 cemectpe (0151 cmyoenmog ODO).

KosngectBo yacoB
Ne AynuropHas CamocrosiTenbHast
HaumenoBaHue paznenos
paznena Bcero pabota pabora
JI 113 JIP
1 2 3 4 5 6 7
1 Knaccuueckas ®@usuka TBEpAOTO 20 6 4 i 10
Tesa
CuMMeTpHs KpUCTAIUIOB U
2. XUMHUYECKOE B3aUMOJIEHCTBIE 25,7 6 6 - 13,7
aTOMOB
3 Konebanus kpucTamInaeckou 24 5 6 i 12
pELIeTKH
n KonebarenbHble CIEKTPbI 20 4 4 i 12
KpPHUCTAJJIOB
5 I[I/IBJIeKTpI:I‘IeCKI/Ie CBOMCTBA 29 6 6 i 10
TBEPJIBIX TEJ
6. 30HHAas TEOpUs TBEPIBIX TeI 24 6 6 - 12
Hmoeo no oucyuniune: 135,7 34 32 - 69,7
2.3 Conep:xkanue pa3aesoB JUCHUILIAHBI
2.3.1 3aHsATHA JeKUHOHHOIO THIA
Ne HanmenoBanue Conepxanpe pasena dopMa TeKylero
paszena KOHTPOJIS
1 2 3 4
TBepnoe teno. Cuibl CBA3€H MEXAY aTOMAaMH H OTBeThl Ha
MOJIEKYJIaMH. KOHTPOJIbHBIE
Kpucrannnueckas pelieTKa. Tunst Bornpockl (KB) /
1. Knaccnueckas Pusmka KPUCTAJIIMYECKUX PELIETOK. BBITIOJTHEHUE
TBEPAOro Tela
MPAKTUYECKUX
sanstuii (I13) /
tectupoBanue (T)
Cummerpus Ilonsitne  rpynnel.  IlpeacraBnenus  rpymi. KB/II3/T
KPHUCTAJJIOB U Henpuonumbie Ipe/CTaBICHHUS. ['pynmsl
2. XUMHUYECKOe CUMMETpUN KpHUCTaUI0oB. TodeuHas rpymma.
B3aUMOJICHCTBUE I'pynna tpanciauuit. IIpoctpancTBeHHas rpymmna.
aTOMOB Onepanyy CUMMETPHUH.
AKyCTHYEeCKHE M ONTHYECKHE BETBM KOJeOaHHI. KB/II3/T
3ona bpunntosna. @yHaaMeHTanbHbIE KOJIeOaHMsl.
Konebanus [TonsiTue o poHOHAX.
3. KPUCTaJUIMYECKOU Cummerpust kojeOaHuid. TeopeTHKO-TPYIIOBOM
pELIETKH ananmu3. [lonstue akrop-rpynnsl.  PaxTop-
IrpYyNHOBON aHalu3 KojeOaHUN KpHCTaUINYeCKOM
PEIIETKH.
OJIEKTPOHHBIE CBOWCTBA TBEPABIX TEJ, IOHATHE KB/II3/T
4 KonebarenbHble CBOOOJHBIX  DJICKTPOHOB, TOHSATHE JHEPrUU
" | cnektpsl kpuctaioB | depmMu, TEIIOEMKOCTh  3JEKTPOHHOIO  rasa,
AJIEKTPONPOBOJHOCTh ~ METAJNIOB,  MAarHeTU3M




AIIEKTPOHHOI'O Ta3a, MOJENb MOYTH CBOOOJHBIX
9JICKTPOHOB, MOACIIb CHJIBHO CBsI3aHHBIX
aneKTpoHOB. HMHbpakpacHOe MOTJOLIEHUE U
KOMOWHAIIMOHHOE pacCesHUE CBETA.

JusnekTpudeckue
CBOMCTBA TBEPABIX TEII

JUDJIEKTPUYECKHE  CBOMCTBA  TBEpPABIX  Tell,
JJIEKTPOHHAS IOJSAPU3aLUs, yOpyras HOHHas
noJisipU3anus, OPHUEHTALMOHHAA IOJIAPU3aLIKs,
TEIJIOBasl MOHHAs IOJIpU3aLus, TEIIIOEMKOCTh
JUDJIEKTPUKOB.

KB/II3/T

3oHHas Teopus
TBEPIBIX TEI

KauecTBeHHOE OIuCaHue BO3HUKHOBEHUS
SHEpreTH4ecKux 30H. [IpOBOAHMKH, TUATIEKTPHUKH,
MIOJIYTIPOBOJTHUKH. D¢ dexTuBHasK macca
HIICKTPOHOB U JIBIPOK.

KB/II3/T

2.3.2 3aHATHA CEMHHAPCKOI0 THUIA

HanmenoBanue
paszzaena

Cogepxanue pasaena

®dopma TeKyIero
KOHTPOJIA

2

3

4

Knaccuueckas @usuka
TBEPJIOTO TelIa

Beenenue. Ctpykrypa TBepAbIX Ten. Kpuctainsl u
amop¢HbIe BEILIECTBA. TpancnauroHHas
cumMeTpusi  KpucrawioB.  Pemerka  bpaso.
Kpucrannorpadguueckne  cucTeMbl  KOOpPJIUHAT.
@OYHKIMH, ONUCHIBAIOIINE (PU3NYECKUE BEITUUUHBI
B  kpucrawie. OOpartHas  pemerka. 30Ha
bpummtosna, wunpekcel Mwuuiepa.  Ilomatne o
PEHTIeHOCTPYKTypHOM aHanu3e. Teopema bioxa,
npuBeleHue K 30He bpwurosHa. Iloacuer yucna
COCTOSIHMM B 30He bpuiuirosHa.

OTtBeThI HA
KOHTPOJIbBHBIE BOIIPOCHI
(KB)/
BBINIOJIHEHHE
MPAKTUYECKUX 3aHATHI
(I13) /
tectupoBanue (T)

Cummerpus
KpPUCTAJIJIOB U
XUMHUYECKOE
B3aUMOJICIICTBUE
aTOMOB

MexaToMHOE B3aUMOJEHCTBHE U OCHOBHBIE THUIIBI
CBsI3EH B KOHJIEHCUPOBAHHBIX cpenax.
DHEpPreTUYeCKue XapaKTEePUCTHUKH XUMHYECKOU
AKTUBHOCTH aTOMOB  (MOTEHIIMAT HWOHHU3aIIUH,
SHEpTUs XUMHUYECKOTO CPOJCTBA,
AIEKTPOOTPHUIIATEIIHHOCTB ). OO6mmas
XapaKTEePUCTHKA CUI MEKaTOMHOTO
B3aUMO/ICHCTBUSI. DneMeHTapHas TEOpHUsI
XUMUYECKUX CHUJI CBSI3M B aToMax M MOJIEKYJax.
HNoHHbIE,  KOBaJ€HTHbIE U  MOJIEKYJSIPHbIE
KPHUCTAJLIBI, MeETaJlIbI. Bonoponnas CBSI3b.
[loTeHuunanpHas >HEprus B3aUMOJACHCTBUS aTOMOB
B KOHJCHCHUPOBAHHOW cpefe. ODHEpPrusi CBS3U
aTOMOB B TBEPJOM Te€l€ U €€ OLEHKa A
Ppa3TAYHBIX THUIIOB CBsI3€H. [TocrosHuas
MapnenyHnra.

KB/II3/T

Konebanus
KPUCTaJUIMYECKOU
pelIeTKn

Konebanus kpucTtamindeckoil permerku. Turmbl
konebanuii. IlpomonpHas BOMHA B OJHOPOJIHOM
crepxHe. Konebanus ITMHEHHOTO MOHOATOMHOTO
Kpuctaiia. JINHEMHbIA KPUCTAIIT ¢ IBYMSI aTOMaMH
B DJIEMEHTapHOM syelke. TeroBble CBOKCTBA
KpuctaioB. Mojens DiHImTelHA, Moenb [lebast.
TennoBoe pacipeHue TBEPJBIX Tel.

KB/II3/T




OxcnepumeHT KamsiHckoro.

KoneoOarensHble

CIICKTPbI KPUCTAJIJIOB

DJNeKTpOHHBIE CBOICTBA TBepAbIX Ted. CBOOOTHBIE KB/II3/T
aneKkTpoHbl. OHeprus Depmu. TermnoeMKocTh
AJIEKTPOHHOTO rasa. DNEeKTPONPOBOAHOCTh
MeTalyioB. ~ MarHetusM  3JEKTPOHHOTO  Tasa.
Mopgenb 1moYTH CBOOOJHBIX 3JIEKTPOHOB. Mojeinb
CWJIBHO CBSI3aHHBIX 3JeKTpoHOB. I[Ipumecu B
KpUCTaJLIE.

Jusnexktpuueckue  |DNEKTpOHHas MoJsipyu3anusa. YHOpyras HOHHas
CBOMCTBA TBEPABIX TeN |nojspu3anus. OpueHTalMOHHAs — MOJApU3aLus.

JusnekTpuyeckue CBOMCTBA TBEPABIX  TEJL. KB/II3/T

Tennopas noHHas IoJrsIpu3anus.

30HHas TeOpUs
TBEPABIX TE

OnrTuyeckue CBOICTBa JIAATIEKTPUYECKUX KB/II3/T
KpUCTAJIJIOB. 30HHAsi CTPYKTypa. OJIEKTPOHbI U
IbIpKH. OKcuToHbl. [IpuHumMnm paboTsl Jazepa.
I'enepanus BrOpbIX TrapMoHUK. [lapamerpuyeckas
reHepanys CBeTa.

2.3.3 JlabopaTopHble 3aHSITHSI

JlaGopaTopHble pabOoThI 10 JAHHOMY KYpCY COIVIACHO y4eOHOMY IJIaHy HE IIPEeyCMOTPEHBI.

2.3.4 IlpukjaagHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

KypcoBble poeKThl He MPETyCMOTPEHBI.

24 Ilepeyenb y4eOHO-METOAMYECKOr0 o0ecmeYeHUs: AJIsi CAMOCTOSTEIbHON PadoThl
o0yyauuxcst Mo JUCHUIJINHE

No Bux CPC [lepedyeHp yueOHO-METOIMYECKOTO 00ECTICUeHHSI JUCIITUTUTHHEI
j T10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
[TpopaboTka .
1 | reopermueckoro MeTtoanyeckie PEeKOMEHAAWU TI0 OpPTraHW3alli CAMOCTOSTEIHHONH pPabOTHI
MATEpHATA cryaenTos, PI'bOY BO «Ky6I'¥», 2012. - 33 c.
1. bymenesa FO.M. Kak mpaBwibHO HamucaTh pedepar, KypcoByHO U IH-
IJIOMHYIO paboThl: YueOHoe nmocobdue s 6akanaBpoB [DIEKTPOHHBIN pecypc]:
yueb. mocobue — DnekTpoH. 1aH. — M.: Jlamkos u K, 2016. — 140 c.
https://e.lanbook.com/book/93331.
2 Pedepat
2. KysuenoB W.H. Pedepatsi, KypcoBble U TUIIIIOMHBIE paboThl. MeTomauka
MOATOTOBKM #  odopmiieHuss [DIEKTpOHHBIA pecypc]: y4ebd. mocodue —
OnektpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[ToaroroBka Breuterkannaa A.O. JlenoBble W HayudHble TNPE3CHTANUU [ DIEKTPOHHBIH
3 MpEe3eHTalUN pecypc]: yuebHOE mocoOue — DnekTpoH. naH. — M., bepnun: [Jupext-Menua,
o TeMe 2016. - 115 c.
pedepara http://biblioclub.ru/index.php?page=book _view red&book id=446660.

Y4yeOHO-MeTOANYECKHE MaTepuajbl JJIsi CaMOCTOSTEIBHON pPaboThl OOydYaOMIMXCS W3 YHCIIa
WHBAJUJIOB U JIMI[ C OTPaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenoctaBnsitoTcst B Gopmax,
AaalTUPOBAHHBIX K OTPAaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IH(i)OpMaHI/II/IZ

JList TUIL ¢ HapyIICHUSIMH 3PESHUS



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

— B I1e4aTHOM (hopMe YBEIMUYECHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOI' O IOKYMEHTA,

JI1s L ¢ HapyIeHUsAMHU CIlyXa:

— B IIe4aTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUis u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO amapara:

— B miedaTHoi popme,

— B (popMe 3JIEKTPOHHOI'0 IOKYMEHTA,

JlaHHbI 1mepeyeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0y4Jaronmxcs.

3. Oopa3oBaTesibHbIE TEXHOJIOTUH

B y4eOHOM mporecce UCHOIb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI POBEJCHUS 3aHATHIA:
IMCKYCCHSI, pPa300p KOHKPETHBIX CUTYaIUid, TBOPUECKUE 3a1aHUsI, MO3TOBOM HITYpM.

Bonpiiasg yacTh JIeKUMH M NPAKTHUYECKHE 3aHATHS IPOBOJATCS C HCIOJIB30BAaHUEM JIOCKH M
CIIPAaBOYHBIX MAaTCPUAJIOB. I[JI?I IMPOBCACHU A MEHBIIIEH YacTH JICKIITMOHHBIX 3aHATHI HCIIOJIB3YIOTCHA
MYJIbTUMEIUIHbBIE CPEICTBA BOCIPOMU3BEIEHUS AKTUBHOI'O COJEP’KUMOI0, MO3BOJISIOLIETO CIYIIATENIO
BOCIIPUHUMATh OCOOCHHOCTH H3y4aeMoil mpodeccun, 3a4acTyl0 HIpaollfe pelIaoNnlyl0 pojib B
MIOHMMaHHUM U BOCHIPUATHH, a TaK ke GopMUpoBaHUM NMPO(HECCHOHAIBHBIX KoMIieTeHIM. Mcnonb3yroTes
MPOrpaMMbl  MOJCIUPOBAHUS (PU3UYECKHX TIPOIECCOB B (DM3MKE KOHJICHCUPOBAHHOTO COCTOSHHUS
BEIIECTBA M MpPOrpaMMbl OHJIAHHOBOIO KOHTPOJI 3HAHUM CTYIEHTOB (B TOM 4YHCJE MPOrpaMMHOE
o0ecriedeHre TMCTaHIMOHHOTO 00YyUeHHS).

[To u3ydyaemol TUCHMIIIMHE CTYJEHTaM HPEJOCTaBIIAETCS BO3MOXKHOCTh OTKPBITO IOJIb30BaThCA
(B TOM YHMCJIC KOIIMPOBATH HA JIMYHBIC HOCUTCIIU I/IH(I)OpMaIII/II/I) IMOATOTOBJICHHBIMU BCAYIIUM IAHHYIO
JUCLUIUIMHY JEKTOPOM MaTepHajlaMH B BUJIE€ JIEKTPOHHOIO KOMIUIEKCA COITPOBOXKCHHUS, BKIIIOYAIOIIETO
B ce0si: DIIEKTPOHHBIE KOHCTIEKTHI JIEKIIUH; SJIEKTPOHHBIC BAPUAHTHI YI1€OHO-METOAMYECKIX TOCOOUH.

JononuurensbHas (opma KOHTposs 3(PGEKTUBHOCTH YCBOEHHUS MaTepualla M HpUOOpeTeHUs
[IPAKTUYECKUX HABBIKOB 3aKJIKOYAETCS B OTKPHITOW MHTEPAKTUBHOM 3aluTe J1a00paToOpHOl paboThl Ha
YCTHOM BBICTYIIJICHUU IIEpesl ayTUTOPUEN COKYPCHUKOB.

ComnpoBosk/ieHHE CaMOCTOSITENBHOW pPa0OThl CTYIEHTOB TaKKe€ OPraHU30BaHO B CIETYIOLIMX
bopmax:

— YCBOCHHEC, OOIIOJIHCHUC W BHHUKAHHC B pa361/1paeMble pasaciibl AMCHUIUIMHBI TIPpHU ITOMOIIU
3HAHUH TIOJy4aeMBbIX IO CPEACTBAM M3y4YEHHUS PEKOMEHIYEMOW JIMTEpaTyphl W IIyT€M IOArOTOBKU
JOKJIa/10B;

— KOHCYNbTAallUM, OpraHU30BaHHbIE JJs pa3bsCHEHUS TNPOOJIEMHBIX MOMEHTOB IpH
CaMOCTOATCIIBHOM H3Y4YCHHU TEX MWW HWHBIX AaCIICKTOB Pa3aciioB YCBaHBaeMOﬁ HHq)OpMaHHH B
JUCLIUIUINHE.

I[J'ISI Jan ¢ OTrpaHUYCHHBIMHU  BO3MOXHOCTAMHU  3O0POBBA HPCAYCMOTPCHA OpraHu3aluAa
KOHCYJIbTAIMi C NCIIOJIB30BAHUEM DIIEKTPOHHOM TIOYTBHI.

4. OueHo4HbIe CpeACcTBA /IS TeKYIero KOHTPOJISA YCIeBAeMOCTH U POMEeKYTOYHOM
aTTecTaINH.
41  @oHJ OLEHOYHBIX CPEACTB IJIsl TEKYLIEro KOHTPOJIs

Texkymui KOHTpOJIb: IPOBEPKA JOMAIIHUX 3aJaHUN 110 CEMUHAPCKUM 3aHATHUAM, OTBETHI Ha
BOITPOCHI IO COOTBETCTBYIOIIMM pa3JiejaM U3y4aeMOu TUCIUILIAHBI.
W TOroBsIii KOHTPOJIb: DK3aMeEH.



4.2  ®DoHJ OLIEHOYHBIX CPEICTB AJs NPOBeAeHUs MPOMEKYTOUHOI aTTecTalUH.

IpakTHyeckoe 3aganue Nel

Onpegeante Bee 9aeMeHTBLI cHMMeTpHH, NOpomkieHHbIe: a) JIByMA
MJAOCKOCTAMI cHMMeTpHit; §) mIocKkocThbio cCHMMeTpHH W neprneHIHKYIApHoT
eif 0cbl0 CHMMeTPHH; B) 0Cbio CHMMeTpHI NopAIka n W TPOXoIAIel BIoJb
Hee MI0CKOCTBIO; T) 0ChI0 CHMMeTpHH MopAnka n W nepneHIHKyJIApHoil eif
OCBI0 BTOPOTO TMOPANKA; 1) OBYMA NepeceRalomiMAcA ocAMI cHMMeTpHl;
) YeTHoil HHBepcHOHHOI 0ChI0 M MJI0CKOCTHLIO, MPOXoAlleil BIoJab Hee.

IIpakTuyeckoe 3axanue Ne2
Haiiti Bee saeMeHTBI cHMMeTpHH ToUYeYHOH rpynnsl mam.

IIpakTuyeckoe 3axanue Ne3

Horazark, yto I'llY pemerka He Momer comepmaTh oIMH aToM Ha
OIHY TOYRY pelueTki.

IIpakTHyeckoe 3aganue Ned
Onpeneants THn pemersll bpass, yaiael koropoli obpasoBaHbl qerap-
TOBLIMH KOOpAUHATAMH ny, ne, ng B caydae: a) n; alubo sBee YerHsle, JHbo
Bee HevetHwie; 6) cyMMa n; obAazatejbHo YeTHAA.

IpakTHyeckoe 3aganue Ned

OnpeneadTs cMHTOHHIO KpHcTalaoB TodedHoft cHMMerpun 23, 32
W mm2, NoaBeprHyThIX JeffcTBHI0 oqHoOCHOTO MexaHHYeckoro HanmpAmeHHA
BI0JIE KEpHcTajlorpapiecKHX oceli.

IIpakTH4eckoe 3aganue NeS
Hafit yroa Mesny HopMadbio K miockoetd (031) W HanpasieHHeM
[010] B TerparoHaabHOM EpHcTawie ¢ napaMeTpaMH ieMeHTapHoll AYelirn
a=10A,c=9A.

IIpakTnyeckoe 3aganue Ne6

laaA onpeneneHdA rekcaroHalbHbIX KpHeTallloB Dodee ya00Ha YeThl-
pexocHas ciereMa Miiinepa—bpasa. [lokazath, 4ro B cHeteMe HHiekcoB hkil
Munaepa—bpasa h + k41 = 0.

IIpakTH4eckoe 3aganue Ne7

Onpeneants npoctpaHeTBeHHoe pacnojomeHie ocefi BToporo mo-
pAanka B rpynnax P222, P222,, P2:2,2, P2,2,2,.

IIpakTuyeckoe 3axanue Ne§

Horazath, UTo 144 BerTOpoB TpaHeaAunii npamMoiit R 1 obpatHoii G
pemerok BeimoaHAeTcA: R - G = 27 x k, rne k — 1enoe Yncio.



IIpakTHyeckoe 3aganue Ne9
[locTpolTs 0OpaTHYIO permeTry W HaiiTH pazMepsl H GopMy AYeiikn
Burtepa—3eiitua niaa poMénYeckoii pemersdl ¢ BekTopaMH NpHMHTHBHBEIX
Tpadcaannit a = 21, b = j, ¢ = 4k.

IIpakTnyeckoe 3aganue Nel(
OrpameHie Nepporo MOpAIKa peHTTEHOBCKUX Jay4dell B KyGUYecKoM
EpHeTaLEe IMeer ey soaHiel 2,10 A, Haltry napamerp auefigi, ecan yrodu
CROJIbLHEHHA pased 10°5H7,

[Ipu »o5x3amMeHanMOHHON (opMe TMpOBENEHUS MPOMEKYTOUHOM aTTECTAllUd HCIOIb3yeTCs
nsATHOAITEHASL CUCTEMA OLICHOK, orpesenenHas «Ilonoxkennem 06 sK3aMeHax U 3aueTaxy.

Ouenka "S5" ("ornuuHO") BBICTABIAETCS CTYICHTY, OOHApYXHUBIIEMY BCECTOPOHHEE
CHCTEMAaTU4YeCKOe 3HAaHWE y4eOHO-IPOrPaMMHOTIO MaTepualia, yMEHHE CBOOOJHO  BBIOJIHATH
MPAKTUYECKHE 3aJlaHusl, OCBOMBIIEMY OCHOBHYIO JIMTEpaTypy U 3HAKOMOMY C JOINOJHHUTEIbHOU
JTUTEpaTypoi, pekoMeHaoBaHHOW mporpammoit. "Omenka "5" ("OTAMYHO") BBICTABISETCS CTYACHTaM,
YCBOUBILIUM B3aUMOCBSI3b OCHOBHBIX MOHSATHH AMCHMIUIMHBI B WX 3HAYEHUM Ui TpuoOpeTaemMoint
npodeccuu, MPOSBUBIIEMY TBOPYECKHE CIOCOOHOCTH B NMOHMMAHHWM, W3JI0KECHUU WM HUCIOJIb30BAHUH
y4eOHO-TIPOrpaMMHOT0 MaTepHaia.

Ouenka "4" ("xopomio") BBICTaBISETCSA CTYACHTY, OOHAPY>KUBIIEMY TOJIHOE 3HAHHE Yy4eOHO-
MPOrpaMMHOTO MaTepuala, YCIEUIHO BHIIOJHUBIIEMY MPEIyCMOTPEHHBIE MPOTpaMMON  3aaayu,
YCBOUMBILIEMY OCHOBHYIO PEKOMEHAOBaHHYIO JutTepaTypy. Onenka "4" ("xopomio") BbICTaBIsI€TCA
CTYICHTY, MOKa3aBIlIEeMy CHCTEMaTHYECKHI XapakTep 3HaHUW MO AUCUUIUIMHE M CIOCOOHOMY K HX
CaMOCTOSITETFHOMY TIOTIOJIHEHUIO W OOHOBIICHHMIO B XOJA€ AajbHEWIIeld y4eObl W MpoQecCHOHANTBHOM
NeSITeIbHOCTH.

Onenka "3" ("ynoBiaeTBOpUTENBHO") BBICTABISETCS CTYIEHTY, OOHAapy)XHUBIIEMY 3HaHUE
OCHOBHOTO Y4eOHO-IIPOrpaMMHOT0 MarepHajia B o0beMe, HEOOXOAMMOM [JIsl JanbHelieil yuedbl u
npeacTosiei padboThl 1Mo npodeccuu, CIpaBISIONIEMYCSl C BBIIIOJHEHUEM 3aJlaHuM, IPEyCMOTPEHHbIX
nporpammoii. Omenka "3" ("ymoBineTBOpUTENHHO") BBICTABIIIETCS  CTyJEHTaM, O0JIaJalouuM
HEOOXOJIMMBIMU 3HAHUSIMH, HO JIOIMYCTUBIIMM HETOYHOCTH B OTBETE Ha 3K3aMEHE U NPHU BHIIOJHEHUU
9K3aMEHALIMOHHBIX 3aJaHUH.

Onenka "2"  ("HeyJOBIETBOPUTENIbHO")  BBICTABISETCS  CTYAEHTY, OOHapyXHUBIIEMY
CYIIECTBEHHbIE MPOOETbl B 3HAHUSAX OCHOBHOTO Y4eOHO-NPOrpaMMHOIO MaTepualla, IOMYyCTHBIIEMY
MPUHLIMIINATIbHBIE OIMOKK B BBIOJHEHUU IPETyCMOTPEHHBIX MporpamMMoi 3amanuil. Kak mpaswuiio,
oueHka "2" ("HeyIOBIETBOPUTEIBHO") CTABUTCS CTYyJIEHTaM, KOTOpble HE MOTYT MPOJOJKaTh 00ydYeHue
WM IPUCTYIUTH K IPO(ECCHOHATBHON e TeIbHOCTH 110 OKOHYaHUU By3a 0€3 JOMOJHUTENIbHBIX 3aHITUN
10 COOTBETCTBYIOLIEH TUCIUIUINHE.

OueHouHble cpeAcTBa I MHBAIWIOB W JIUI] C OTPAaHUYEHHBIMM BO3MOXXHOCTSIMHU 3/10POBBS
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIBHBIX ICUXO(PU3NUECKHX OCOOCHHOCTEM.

— NpU HEOOXOJMMOCTHM HHBAIMJIAM M JIMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/0POBBS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IpHU TPOBEACHUM MPOLEAYPbl OLIEHUBAHMS PE3yJbTaTOB OOYYE€HUS WHBAIMWIOB M JIUI[ C
OTpaHUYEHHBIMU BO3MOKHOCTSMHU 3[I0POBBS IPEAYCMATPUBAETCS UCIOIb30BAaHUE TEXHUYECKUX CPEJICTB,
HEOOXOJMMBIX UM B CBSI3U C UX UHAMBHIYaJIbHBIMH OCOOCHHOCTSMU;

— TMpU HEOOXOAMMOCTH AJii OOYy4aroUuIMXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS U
MHBAINJOB MpOIelypa OLEHUBAHUS PE3YJIbTATOB OOYUYEHHs IO JUCIMIUIMHE MOXKET IMPOBOAUTHCS B
HECKOJIBKO 3TaroB.

[Iponienypa oOlEHHMBAaHUS pe3yabTaTOB OOYYEHUS WHBAIMIOB U JIMI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 37I0POBbSI 110 AMCLUHUIUIMHE (MOJYJI0) IPEeIyCMaTPUBAET MpeAoCTaBiIeHre HH(OpMaLuu
B (hopMax, aJJalTUPOBAHHBIX K OTPAaHMUYCHUSAM UX 3/J0POBbS U BOCHPUATHUS MH(DOPMAIIH:

Jlist mun ¢ HapyIIeHUsIMU 3pEHUS:

— B 11e4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,
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— B popMe AIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B miedaTHou opwme,

— B opMe PIIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIMIL C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B IIe4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TepeYeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaroIuXCs.

5. IlepeyeHb 0CHOBHOI M 10NOJTHUTEILHON Y4eOHOI JIUTEpaTyphl, He0OXO0AUMOI /151 0CBOEHMS
AUCHUTIIHHBI
5.1  OcHoBHas JMTEpaTypa

1. [Terpos FO.B. OcHOBBI (hH3HKH KOHACHCUPOBAHHOTO COCTOSHUS: yuyeOHoe nmocooue / 10.B.
ITerpoB. - Hoarompynnsiii: Wurtemnekrt, 2013. - 213 c. - (PwusrexoBckmii ydeOHUK). - ISBN
9785915591102.

2. Mopo3oB A.W. DnemeHThl coBpeMeHHOW ¢u3uku TBepaoro Tena [Tekct]: [yueOHoe
nocooue] / A.1. Mopo3os. - Honronpyausiii: MaTemnexrt, 2015. - 213 c.: wr. - ISBN 9785915591911.

3. [leprament M.M. MeToasl uccienoBaHUil B SKCHEPUMEHTANbHON (u3nke: ydyeOHOe

nocobue ans cryneHToB By3oB / ML.U. Ileprament. - Jonronpynusiii: Uaremnekt, 2010. - 300 c.: ui. -
(dustexoBckuil yueOHUK). - bubnuorp. B koue raas. - ISBN 9785915590266.

52  JlonoJHUTEIbHASI IUTEPATypa

1. Tymaes E.H. Ilpomeccel mepeHoca SHEpruM 3JCKTPOHHOTO  BO30OYXKIEHUS B
KOHJICHCHPOBaHHBIX cpenax: moHorpadus / E.H. Tymae; M-Bo oO6pa3oBanust u Hayku Poc. @enepanum,
Kyb6anckuii roc. yu-T. - Kpacaomap: [KybaHckuii rocynapcTBennslii yausepcurert], 2013. - 226 c.: wi. -
bubnuorp.: c. 207-223. - ISBN 9785820909481.

2. benoycos, IOpuit Muxaiinosuy. 3aiaun o TeopeTnYeckoil Gpusmke: yuedbHoe nocodue Juis
crynentoB By30B / FO.M. benoycos, C.H. Bypmuctpos, A.W. Tepuos. - [lonaronpynusiii: MHTEMIEKT,
2013. - 581 c. - (PusrexoBckuit yueOHUK). - bubauorp.: ¢. 579-581. - ISBN 9785915591348.

3. I'pocbep A.1O. [Tonmumeps! u Ouononumepsl ¢ Touku 3peHus ¢usuku / A.}O. I'pocOGepr,
A.P. Xoxios; niep. ¢ anri. A.A. Asposa. - lonronpynnsiid: Uarennexr, 2010. - 303 c., [12] n. uB. ui.:
wi. - bubmmorp.: ¢. 300-303. - ISBN 9785915590877.

6. IlepeyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « UHTEpHETY,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIUNIMHBI

No Ccblika [losicHenue
BOOK.ru — oanekrponHas Oubnmuoreunas cuctema (OBC)
COBPEMEHHOM yueOHOM 1 Hay4YHOU JUTEpaTypHl.

1. http://www.book.ru bubnmoreka BOOK.ru copepXuT akTyalbHYIO JUTEPATypy IO

BCCM OTpacIsiM 3HaHI/If/'I, KOJUICKIUA MOIOJIHACTCA 3JICKTPOHHBIMU
KHUT'aMU paHbUIC U3 JaHUsA TeYaTHOU BCPCHUH.

AWNOyKC.py — dNeKTpoHHass OMOIMOTeYHasl cucTteMa y4eOHOU u
HAayYHOW JHUTEpaTyphl. B 3JIEKTPOHHYIO KOJUICKIIUIO BKIIFOUCHBI
COBpEMEHHBIE YYEOHUKH M TOCOOWS BEAYIIMX H3AATEeIbCTB
Poccun.

2. http://www.ibooks.ru

3. http://www.sciencedirect.com | ITnardopma ScienceDirect obGecnieunBaeT BCECTOPOHHHI OXBaT
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JUTEpaTypbl U3 BceX o0lacTel HaykH, NMPeroCTaBisisl AOCTYN K
6onee yem 2500 HaumeHoBaHM xypHanoB u 6onee 11000 kaur
13 KOJUIEKIIMM U3JaTeIbCTBA «DIIb3EBUPY.

baza mannbpix Scopus unaekcupyer 6osiee 18 Thic. HAMMEHOBAHUMN
KYpPHAJIOB OT 5 TBIC. MEXKIYHAPOAHBIX HM3IATEIbCTB, BKIIOYAs

4 tp:/Awww.scopus.com 6o1ee 300 poCCHIICKUX KYpPHAIIOB.

Scirus — OecruiaTHasi MOMCKOBasi CUCTEMa JUIsi MOMCKA Hay4YHOM

5. http://www.scirus.com
nH(popMaIuu.

Hayunas  snektponnas  Oubmumoreka (HDOB)  comepxkwur
6. http://www.elibrary.ru [IOJHOTEKCTOBBIC ~ BEPCHH  HAYYHBIX  H3JAHMH  BEIYIIMX
3apyOeKHBIX W OTCUCCTBEHHBIX M3/1aTEIbCTB.

1. MeToauuyecKue YKa3aHusd 1J1d oﬁyqamumxcﬂ 0 OCBOCHHIO TUCHHUILIIMHBI

Ha camocrostensHyto paboTy cryaeHTtoB otBoautcs 50% BpeMeHH OT OOIIeH TPYIOEMKOCTH
TUucHUIUTMHBL. CONMPOBOXKIEHUE CAMOCTOSATEIbHOM paboThl CTYAEHTOB OPraHU30BaHO B CIEAYIOLIUX

dbopmax:
1. BbimosiHeHHE TEOPETHUSCKHX 3aJaHUI 110 H3y4aeMOMY Pa3ieNly AUCIUILIHHBIL.
2. [IpoBepka 3HaHMM CTyJEHTA OCHOBAaHA HAa KOHTPOJBHBIX BONPOCAX, NPUBEICHHBIX B

ONMHMCaHWU PAOOTHI M JIONMOJHUTENBHBIX BONpPOCaX, KAacalolIUXCsl COOTBETCTBYIOUIMX pa3felioB
JNUCIUILINHEI.

3. BelnonHenue 10MalHux 3aJaHui 110 NPAKTUYECKUM 3aHATHAM.

4. VYcBoeHue, 10N0JHEHUE U BHUKAHUE B pa30upaeMble pa3ziesibl JUCHUILUIMHBL IPU OMOIIH
3HAHUHU NIOJIy4aeMBIX I10 CPEICTBAM M3yYEHUS PEKOMEHYEMOH JINTEPATYPHI.

S. KoHcynpranum, opraHu3oBaHHbIE MJIi pa3bACHEHUS MPOOJIEMHBIX MOMEHTOB IIpH

CaMOCTOSITEIFHOM M3yYEHUM TEX WJIM UHBIX AacleKTOB pa3JelioB ycBauBaeMol uHbopManuu B
JUCLIUTUIUHE.

K cpenctBam obOecrieueHnst OCBOCHHSI TUCIUTUIMHBI TAK)KE€ OTHOCUTCS:

— KOHTPOJIBHBIE BOIIPOCHI 110 pa3jiesaM yIeOHOU TUCIUTUIHHEI;

— Habop TeM /sl JOMOIHUTENBHOTO UCCIIEAOBAHUS IO pa3ienaM yueOHOU TUCIUTUINHBI.

B ocBoeHMH THUCHUIIIIMHBI MHBAIMIAMHU U JIMIAMH C OTPAHUYEHHBIMA BO3MOYKHOCTSMU 310POBBSI
0oJbIIOE 3HAYEHUE WMEEeT HWHANBUAYyalbHas ydeOHas paboTa (KOHCYNbTALUK) — JIOTOJHUTEIHHOE
pa3psicHeHUE y4eOHOro MarepHaia.

WNuauBuayaibHble KOHCYJIBTAIMH 110 MIPEIMETY SIBIISIFOTCS BAKHBIM (PaKTOPOM, CIIOCOOCTBYIOIINM
WHJIUBHUIyIU3AIlMA O0YYEHUSI U YCTAHOBJICHUIO BOCIUTATEIHLHOTO KOHTAKTa MEXy MperojaBaTejeM U
00y4aroIuMCcsi THBAIHUIOM WJIH JIUIIOM C OTPAaHHYEHHBIMU BO3MOXHOCTSIMU 37I0POBBSI.

8. Ilepeyenb HHGOPMALIMOHHBIX TEXHOJOTMH, HCI0JIb3yEeMbIX NPH OCYIECTBJICHUH
o0pa3oBaTe/IbHOIO Npouecca Mo AMCUHUILINHE (TIPH HE00X0IUMOCTH)
8.1 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOIO o0ecrneYeHust

1. Hcnonb3oBaHue  pecypcoB  CBOOOJHOrO  JOCTyNa  pecypcoB  MH(pOpPMalMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh «IHTEepHETY.

2. ConmanbHble ceTH MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT.

3. [IporpaMMbl ToI0COBOM M BHIEOCBSI3U MH(OPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON CeTH
«HTepHeTY.

8.2  IlepeyeHb NPOrpaMMHOro odecneyeHust

[TporpammHBIi POAYKT JloroBop/nmuteH3us

Onepanuonnas cucreMa MS Windows | Jlor. Ne 77-AD®/223-®3/2017 ot 03.11.2017
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HHTerpupoBanHoe oducnoe | [or. Ne 77-AD®/223-D3/2017 ot 03.11.2017
npuioxenue MS Office
AntuBupyc  Kaspersky  Endpoint | Koatpakt Ne69-AD®d/223-d3 ot 11.09.2017
Security 10 for Windows
IMIporpamma  Mathcad wu  s3bik | KorTpakt Ne69-AD®D/223-D3 ot 11.09.2017
nporpammupoBanusi C++
9. MarepuaiabHO-TeXHUYECKAsI 0a3a, Heo0Xo uMAasn st OCYIeCTBJIEHHSA
00pa30BaTeIbHOIO Mpolecca Mo TUCHUNIUHE
Howmepa
MartepuaibHO-TeXHHYEeCKOe 00ecredeHne TUCIUILTUHBI U .
Ne Bun pa6or ayJIUTOpHii /
OCHAIIEHHOCTh
KaOMHETOB
JlexuMoHHas ayAUTOPUS, OCHAILIEHHAs [IPE3EHTALlMOHHON 201C, 315C,
TEXHHUKOM: MPOEKTOP, PKPaH, KOMIBIOTEP/HOYTOYK U 312C
1 JlexunoHHBIE COOTBETCTBYIOIINM MPOTPAMMHBIM 00€CIICUCHUEM.
' 3aHATUS Crnennanu3upoBaHHbIE JEMOHCTPAIIMOHHBIE CTEHIbI U
YCTAaHOBKH ISl ICMOHCTPAITUH OIBITOB ¥ (PU3HUECKHUX
SIBJICHUM.
2 CemuHapckue CnenuanbHoe HOMEIIEHHE, OCHAILIEHHOE TOCaT0YHBIMHA 230C, 227C,
' 3aHATUA MecTaMH JUIs y4eOHOil paboThl, Oenast JocKa. 204C, 148C
3 JlaGoparopHbie JlabopaTopus, yKOMIUIEKTOBAaHHAs CIIELUAaTU3UPOBAHHOM 312C, 314C
' 3aHATUS MeOeTbI0 U TEXHHYCCKUMU CPEJICTBAMHU OOYUCHUS.
4, Kypcosoe He npenycmorpeno.
MIPOCKTUPOBAHUE
['pynmossie 201C, 221C
5. | (MHAMBUIYaAIbHBIC) Aynutopus, (kaOuHeT).
KOHCYJbTAIU
Texymnii 204C
6. KOHTPOIL, Aynuropus, (kaOUHET).
MIPOMEKYTOUHAS
aTTecTanus
Kabuner st camocToaTenbHON paboThl, OCHAIIIEHHBII 232C, 203C,
KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MTOAKIIFOUEHUS YuranbHbli
CamocTosiTenbHas .
7. pabota K cetu «MIHTEpHETY», MPOTPaMMON SKPAHHOTO YBEIIMYCHUS 3aI

00€eCIeUeHHBII TOCTYIIOM B JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.
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Penensus
Ha pabodyro y4eOHYI0 IporpamMMy 10 TUCHUILTHHE «DU3KKa TBEPIOTO Teay
JUTS TOATOTOBKH OakanaBpoB mo HampasieHuto 03.03.03 «Pangnoduzukay
(kBaupUKALUSA «OAKAIABPY)

Jucuunnnza «Pu3uka TBEpJOro Tesla» U3ydaercs 6akagaBpaMu BO BTOPOM CEMECTPE YETBEPTOTO
roga oOy4eHHs M TpPEIyCMaTpUBAaeT JICKIMOHHbIE M CEMHHAPCKHE 3aHATHs, MO OKOHYAHHH KOTOPBIX
CHIaeTCsl HK3aMEH.

BuenpeHne BBICOKMX TEXHOJOTMH B HH)KEHEPHYIO IPAKTHKY IPEIIOJaraeT OCHOBATEJIbHOE
3HaKOMCTBO, KaK C KJACCHYECKMMH, TaK M C HOBEHIIMMU METOJaMU U pe3yibTaTaMH (PU3NUECKUX
uccienoBanuil. Pu3nka JaéT HENbHOE NPEACTaBICHUE O (PU3NYECKUX 3aKOHAX OKPYXKAIOLIEr0 MUpa B UX
€IMHCTBE M B3aUMOCBSA3M, BOOpYXaeT OakaJaBpOB HEOOXOJMMBIMM 3HAHMAMU JUI pEIEHHUs HAay4HO-
TEXHUUYECKHUX 3a/ad B TEOPETUYECKMX M MPUKIAIHBIX ACHEKTaX, 3aKjaJbIBA€T OCHOBbI 3HAHUMN JUIS
MOCJIEYIOIEro 00y4eHus: B MarucTparype 1 acCliupaHType.

OO6pa3zoBarenbHble TEXHOJIOTHH XapaKTEPU3YIOTCS HE TOJIBKO OOLIETPUHATHIME (POpMaMH, HO U
BBIIIOJIHEHUEM WHIUBHUIYaJbHbIX NPAKTHUECKUX 3aJaHUM M aKTHBHBIM BOBJICUYEHHEM CTYJIEHTOB B
y4eOHBII TpoIiece, UCIOIb30BAHUEM JICKIIUH C MPOOJIEMHBIM H3JI0KEHUEM, O0CYKIICHHEM CIIOKHBIX U
JMCKYCCHOHHBIX BOIPOCOB U MPOOJIEeM, MPOBEJCHUEM NPEABAPUTEIBHO MOATOTOBIECHHBIX, 00y4aeMbIMH,
U JUAIOTOBbIMM TNPUHLMIAMU OOCYX/IEHHsS BO3HUKAIOIIMX Yy CTYICHTOB 3aTpyAHEHHUH, OTKPBITON
MHTEPaKTUBHOM 3aIUTOMN - BBICTYIUIEHUH NIEPEJ] ayIMTOPHEN COKYPCHUKOB.

VYuebHast nucrumimHa «®du3uka TBEpAOTO Tena» CTaBUT CBOEH IENbl0 CcHOPMHUPOBATH Y
0akaaBpOB MPEJICTABICHHE 00 OCHOBHBIX SIBJICHUSAX, MOHATHSIX, 3aKOHAX U MeTo/ax (U3NYECKON HayKu
B ()M3MKH TBEPAOTO TeJa, a TAKXKE 1aTh HABBIKU MPAKTHUECKUX PACYETOB M HKCIEPUMEHTAILHON pabOTHI.

Copnepxanne pabodell MporpaMMbl COOTBETCTBYET IOCTaBIEHHOW LieaM. Y4YeOHbI Marepuan
pa3nenéH Ha 7 pa3ienoB, B KOTOPBIX, ONUPAsCh HA dKCIIEpUMEHTANIbHBIE (DAaKThI, OOLIETIPUHATHIE TEOPUU
Y TUIIOTE3bl, U3JI0KEHUE UJET OT MOCTPOEHUS MOJIENIEH 10 UX MAaTeMaTHYECKOTO OMUCAHMSL.

[TonoXUTENbHYI0 COCTABIIAIOLIYI0 JAHHOM Y4eOHOH IporpaMMbl COCTaBJIET  pa3HOOOpasue
IPUMEHSEMbIX NPUEMOB H3YUEHHs Pa3IMYHBIX Pa3JeIOB IUCLMILUIMHBI U KOHTPOJS YCIIEBAEMOCTH.
[Tpuembr 0OyueHHsI BKIIOYAIOT B ce0sl pelIeHHE CTaHMAPTHBIX M HECTAHJAPTHBIX 3a/a4, JOMAIIHUE
3aJJaHUs, PEryJIpHbIE OIPOCHI.

W3 Bcero BBIIIENPUBEICHHOIO CIIEAYeT 3akKiIlO4YeHHe, uTo paldouas mporpamma JUCIUILIAHBI
nosHocThio cooTBeTcTBYeT PI'OC BO 1 oCcHOBHOW 00pa3oBaTeNbHON MporpaMMme IO HaMpPaBICHHIO
noarotoBku 03.03.03 «Pammodusuka», kBanupukanuss OakanaBp U MOXKET ObITh HCIOJb30BaHA B
yuebnoMm mporecce B PI'bOY BO «KybaHckuii rocy1apcTBEHHbBII YHUBEPCUTET.

3aBeayromuii kKadenapoit TeOpeTHIECKON PU3UKU

Y KOMIIBIOTEPHBIX TEXHOJIOTHH

¢uzuxo-rexunyeckoro gaxkynprera GI'bOY BO «Kyol'Y», .
TOKTOp (PU3UKO-MaTEeMaTHYECKUX HayK, podeccop Wllewis< B.A. Ucaes



Penensus
Ha pabodyro y4eOHYI0 IPOrpaMMy IO TUCIHILTHHE «DU3HKa TBEPIOTO Teay
JUTSL TOATOTOBKH OakanaBpoB o HampasieHuto 03.03.03 «Panunoduzukay
(xBanmuukanus «oaxkaiaspy)

Hucnunimna «®u3nka TBEpIOTo Tellay u3ydaercs 0akajiaBpaMy BO BTOPOM CEMECTpPE YETBEPTOTO
roga oOy4eHHs M TpPELyCMaTPUBAET JIGKIIMOHHBIE M CEMHHAPCKHE 3aHATHS, MO0 OKOHYAHMHU KOTOPBIX
C/1aeTcsl IK3aMEH.

Buenpenue BBICOKMX TEXHOJOTMH B HMH)XEHEPHYIO NPAKTUKY IHPEIIOJaraeT OCHOBATEIbHOE
3HAKOMCTBO, KaK C KJACCMUECKHMH, TaK M C HOBEHIIMMU METOJaMU U pe3ylbTaTaMu (HU3MYECKHX
uccnenoBanuii. Pu3nka Jaét HenbHOE NPEACTaBICHNE 0 (PU3UUYECKUX 3aKOHAX OKPYKAIOIIET0 MUpa B UX
€IMHCTBE M B3aMMOCBS3H, BOOpYXkaeT OakalaBpOB HEOOXOJUMBIMU 3HAHHSAMH JI1 PEHICHUS HAy4YHO-
TEXHUUYECKHUX 3a/ad B TEOPETUYECKMX M MPUKIAIHBIX ACHEKTaX, 3aKjaJbIBA€T OCHOBbI 3HAHUMN JUIS
MOCJIEAYIOLIEro O0yUeHuUsl B MarucTparype U acClupaHType.

VYuebnast nucruminHa «®du3nka TBEPAOTO Tena» CTaBUT CBOEH Ienbi0 cHOPMHUPOBATH Y
0axayiaBpoB Ipe/icTaBIeHue 00 OCHOBHBIX SIBJICHUSX, MOHATHIX, 3aKOHAX M METOJaX (PU3MUECKON HayKu
B (pM3MKH TBEPIOTO TENa, a TAK)XKE JaTh HABBIKU MPAKTHUYECKUX PACUETOB U AKCIEPUMEHTAIBHON paboTHI,
U3NIOKEHUE TMPEACTaBICHUII 00 OCHOBHBIX B3aHMMOJCHCTBHUSIX, OTBETCTBEHHBIX 3a (HOpMUpOBaHHE
(bu3NIEeCKUX CBOWCTB TBEPMBIX TeN. B paMKax MUCHUIUIMHBI H3y4alOTCS M PACCUNUTHIBAIOTCS (DPU3HUYECKHE
XapaKTePUCTHUKU  KOHJCHCHPOBAHHOTO  COCTOSIHUSI,  OKCIEPUMEHTAbHbIE  OCHOBBI  (hU3UKHU
KOHJIEHCUPOBaHHOI'O COCTOSIHUSI. WN3yuenne  marepuasia  CONPOBOKIACTCS U3JI0’KEHUEM
COOTBETCTBYIOIIEIO MaTEMaTHYECKOTO armapara.

Conepxanune pabodell MporpaMMbl COOTBETCTBYET ITOCTABJICHHON Ieiau. YYeOHBI MaTtepuan
pa3nenéH Ha 7 pa3fenoB, B KOTOPBIX, ONMUPAsICh HA SKCIIEPUMEHTANIbHBIE (DaKThI, OOLICTIPUHSATHIE TEOPHU
Y TUIIOTE3bl, N3JI0’)KEHUE UJIET OT OCTPOEHUS MOJIENEH 1O UX MAaTEMaTUYECKOr0 OIUCAHUSI.

[TonoXUTENbHYI0 COCTABIAIOIIYIO JAaHHOW y4yeOHOW MHpOrpaMMbl COCTaBISET pa3HOOOpasue
[IPUMEHSIEMbIX TNPUEMOB H3Y4YEHMsI PA3IUYHBIX pPAa3fesioB JUCLUUIUIMHBI M KOHTPOJS YCIEBAEMOCTH.
[Ipuembl oOyueHHs BKJIIOYAIOT B ce0sl pElIEHUE CTAHJAPTHBIX M HECTaHAAPTHBIX 3aad, JOMAIHHE
3aJlaHusl, PEryJIsIPHbBIE OIPOCHI.

W3 Bcero BBIIEIPUBEICHHOTO CIIEAyeT 3akilo4yeHHe, uyTo pabodas mporpamma JUCIHILIAHBI
nosiHocThio cooTBeTcTBYeT PI'OC BO u ocHOBHOI 00pa3oBaTenbHON HporpamMme MO HalpaBlIEHUIO
noarotoBku 03.03.03 «Pamumodusuka», kBanupukamus OakalnaBp U MOXKET OBITh HCIOJIB30BaHA B
yuebHoM mnpouecce B DT'BOY BO «KyOaHckuii rocy1apcTBEHHbI YHUBEPCUTET.

Penensent:
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