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1. esn 1 3a1a4M 0CBOEHHS JUCIUILIHHBI
1.1 Ileas ocBOeHUS AU CUHUILIHHBI

Llenb OUCHMIUIMHBL: paCCMOTPEHHE B3aUMOCBS3U CTPYKTYPHI M (DM3MYECKHX CBOWCTB TBEPIBIX
TeN, a TAKKe BAKHEHIIMX (PU3MUECKUX MEXAHU3MOB, ONPEACISAIOIIMX MEXaHUUYECKHE, HIEKTPUUYECKHE,
TEIJIOBBIE W JIPYI'ME CBOWCTBA TBEpIBIX Ted. M3yueHuwe (U3MKKM TBEPAOTO Telna M TBEPAOTEIHHOM
uiekTpoHuKu. ®dusuka TBeproro Tena ABISETCA OAHOM M3 o0sacTell COBpEMEHHOH (U3UKH,
MPEACTABIISIONEH HE TOJIBKO CAMOCTOSTEIbHBIM HAay4YHBIM MHTEPEC, HO U SBIIAIOLICHCS TEOPETUYECKOU
0a30i mnpu pa3paboTKe U HCCIEIOBAaHMM HOBBIX (YHKIHMOHAIBHBIX MaTEpUAIOB, 3JIEMEHTOB
TBEPJOTENBHOM JEKTPOHUKH | T.N. Ha ocHOBe 3HaHWi (hM3MKM TBEPIOTO Tela M APYIHX (PU3MUYECKHX
JUCLIMIUINH U3J1araroTcsi OCHOBHBIE ITPEICTABICHNS COBPEMEHHON TBEPIOTEILHOU 3IIEKTPOHUKH.

1.2 3agauy AMCHUILINHBI

CdopmupoBath y CTYICHTOB MpEACTaBlIeHUs O (hU3HUECKON Mpupone siBieHUd U 3pdexToB B
TBEPABIX TelaX, O pa3HOOOPa3uu (PUINYECKUX CBOMCTB TBEpAbIX Teid. [Ipu 3ToM oOpamaeTcsi BHUMAaHHE
Ha BO3MOXKHOCTH MPAKTHUYECKOTO MPUMEHEHUS Pa3NUYHbIX TBEPAOTENbHBIX MaTepuaioB Oyarogaps HX
(U3HYECKUM CBOMCTBAM B KAUECTBE JICMEHTOB (TIPUOOPOB, YCTPOWCTB) TBEPAOTECILHOMN IJICKTPOHUKH.

1.3  MecTo AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOIi MporpaMMbl

B yueOHblii 1uian moarotoBku cryaeHToB mo crenuansHocTH 03.03.03 Pammodusuka wu
JIEKTPOHUKA BKIIOYEeH Kypc «®usuka TBepnoro tena». Kypc orHocutes k oOuienpodeccHoHalbHbIM
IUCUMIUIMHAM W JaeT HavyalbHbIe 3HAHHWSA O (PU3MKe TBEPHOro Tela W O MpuOOpax MOCTPOCHHBIX C
UCIOJb30BAHUEM SIBJICHUH, IPOUCXOJIALIMX B KOHJEHCHpOBaHHBIX cpenax. Kypc Oasupyercs Ha
O0IIeHayYHOH MOJTrOTOBKE CTYACHTOB MO 00miei ¢u3uke, pacmmpsis U yrayOusis 3HaHHS B 00jacTu
Kpuctamiorpaduu, GU3NKK MOJyINPOBOJIHUKOB U TBEPJOTEIbHOM 3JIEKTPOHUKH.

1.4  TlepeuyeHb IUIAHMPYEMBIX Pe3yJbTATOB O00YYeHHS] MO JMCHMILIMHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bHON MPOrpaMMbl

W3ydenus AuCUMILIMHBI HanpaBiieH Ha opMupoBanue cienyromux komnerenuuii: OIIK 1, TTK-5.

Ne Miexe Copnepxanue ) B pesynbraTe n3ydeHus: yaueOHOM TUCIUIIINHBI
KOMITETeHINH (WITH e€ 00y4JaroIuecst JOKHBI
IL.1. | KOMIETEHIH
YaCTH) 3HATh YMETb BJI/IETh
1. | OIIK-1 CrnocoOHOCTBIO K | 3aKOHBI [IpumensTH ITpakTyeckumu
OBJIa/ICHUIO U3JTy4EeHus, HOJy4YEeHHBIE HaBBIKAMHU
0a30BBIMH 3HAHUSIMH | TIOTJIOIIEHHUS, 3HaHUS st | paboTHI c
B 00JIaCTH | pacTIpOCTpaHEHHW | PELIeHUs ONTUYECKUMHU
MaTeMaTHKH u| s cBeTa U | GU3NIECKUX YCTPOHCTBAMH,
€CTECTBEHHBIX HAyK, | ONHCHIBAIOLIHE 3ajad. 00paboTKH
WX WCTIOJB30BAHUIO B | UX TaHHBIX
npodeccuoHaTbHON MaTeMaTHYeCKue OINTHYECKUX
JEATEIbHOCTH. COOTHOIIICHHUSI, M3MEpeHUH,
€IUHULIBI BBITTOJIHEHUS
U3MEpeHUs pacyeTos,
ONITUYECKUX pemieHus 3a1ad.
BEJIMYHH,
TPUHIIHATIBI
paboTsl
ONITUYECKUX
YCTPOMCTB.




Ne Miexe Conepxanue ) B pesynpraTe nzydeHus yaueOHOM TUCITUIIINHBI
. | kommererpy | KOMICTCHLMH (umm eé oOyuaroluecs T0JKHBI
4acTu) 3HATh YMETb BJIA/IETh
2. I1K-5 CnocoOHOCThIO 3HaTh OCHOBHBIE | YMeTb pabotath | HaBbikamu
BHEIPSTh  TOTOBBIC | (PU3HUECKUE c HOBBIMHU | MOJICTTUPOBAHUS U
Hay4YHbIE Pa3pabOTKHU. | 3aKOHBI U | HAyYHBIMU MPOrHO3UPOBAHUS
COBpEMEHHBIE JTaHHBIMH. CBOWCTB TBEPJIBIX
pOOIEMBI TeJ.
¢buzukn
TBEPJOTO TeA.
2. CTpykTypa U coJep:kaHHe JUCHUILINHBI

2.1 Pacnpenesienue Tpy10€MKOCTH IUCIUILIMHBI 110 BUIaM padoT

O6mast Tpy10éMKOCTh JUCHUIUIMHBI cocTaBisieT 5 3au. en. (180 yacoB), ux pacmpeneneHue o

BUJIaM PabOT IPEACTABICHO B Ta0JIUIIE.

Bun yueOHoit paboThI Bcero CemecTtpsl
4acoB (uacer)
5

KonrakTHas padora, B TOM 4ncIe:
AyIuTOpHBbIE 3aHATHSA (BCEro): 66 66
3aHsaTHA JIEKIIUOHHOTO TUIIA 34 34 - - -
JlaGoparopHble 3aHATUS - - - - -
3aHATHS CEMHUHAPCKOTO THIIA (CEMUHAPBI, TPAKTUYECKHE 30 30 i i i
3aHATHUSA)
HNuast konTakTHasi padora:
Kontpons camocrosarensHoil padotsr (KCP) 8 8
[Tpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM 4HcIe:
Kypcosas paboma - - - - -
IIpopabomxka yuebHoeo (meopemuuecko2o) mamepuaid 39,7 39,7 - - -
Buinonnenue unousuoyanvHuix 3a0anuii (n002omoexa i i i i i
coobweHull, npezenmayuii)
Pegepam - - - - -
[TonroToBka K TEKyIeMy KOHTPOITO 30 30 - - -
KonTpoJis:
IloaroroBka k sK3aMeHy 36 36
OO0mas Tpy10eMKOCTh yac. 180 180 - - -

B TOM 4YMcJIe KOHTAKTHas 74.3 743

pabora

3ay. efl. 5 5




2.2.

CTpyKkTypa M CUMIIMHBI

PacnipeencHue BUIOB y4eOHOU paOOThI M UX TPYAOEMKOCTH TI0 pa3JiesiaM IUCIUILTHHBI.
Paznenbl nuctumuinHbl, u3ydaembie B 6 cemectpe (012 cmyodenmog ODO).

KonnuectBo yacos
Ne o AynuropHas CamocrosiTenbHast
auMEHOBAHME Pa3/EIOB
pasznena Bcero paboTta pabota
JI I13 JIP
1 2 3 4 S) 6 7
Kitaccnueckas ®usznka tBEpa0oro
1. Tena 20 6 4 - 10
CuMMeTpHs KpUCTaJUIOB U
2. XHUMHYECKOE B3aUMOIEHUCTBHE 25,7 6 6 - 13,7
aTOMOB
3 Konebanus KpucTanuecKon o4 6 5 i 12
peleTku
n KonebarenbHbie CIEKTPHI 20 4 4 i 12
KpHUCTAJIJIOB
5 ,Z[I/IBJIGKTPI:I‘IGCKI/IC CBOMCTBA 22 6 6 ) 10
TBEPABIX TEJ
6. 30HHas TEOPUS TBEPBIX TEI 24 6 6 - 12
Hmoeo no oucyuniune: 135,7 34 32 - 69,7
2.3  Copaep:xanue pa3ieJioB U CHUIIHHBI
2.3.1 3ausaTud JEKIMOHHOI0 THIIA
No HanmenoBanue Conepasne paszena dopma TeKylero
paszaena KOHTPOJIS
1 2 3 4
TBepnoe teno. Cuibl cBsi3el MEXIy aroMaMu U OtBeTHI HA
MOJIEKYJIaMH. KOHTPOJIbHBIE
K @ Kpucrannuueckas peleTKa. Tumnbt Bompocsl (KB) /
1. flacerieciadt usiia KPUCTATIMYECKHUX PELIETOK. BBITNIOJTHEHHE
TBEPAOrO Tea
PaKTUYECKUX
sanstuit (I13) /
tectupoBanue (1)
Cummerpus Ilonstue rpynnel. IlpencraBiaeHus — rpymin. KB/II3/T
KPHUCTAJJIOB U Henpuonumbie IpeCTaBICHHUS. ['pymmel
2. XUMHYECKOE CUMMETpUN KpucTaJUuioB. TouedHas rpymnmna.
B3aUMOJICHCTBUE I'pynna tpancisauuid. IIpoctpancTBeHHas rpymnmna.
aTOMOB Onepannuy CUMMETPHUN.
AKyCTHYEeCKHE M ONTHYECKHE BETBH KOJeOaHHIA. KB/II3/T
3ona bpunntosna. @yHaaMeHTanbHbIE KOJIeOaHUsL.
Konebanus [TonsiTue 0 poHOHAX.
3. KPHUCTAJUIMYECKON Cummetpust kosieOanuid. TeopeTHKo-TpynmnoBoit
peleTKH ananmu3. [lonarue dakrop-rpynnsl.  PaxTop-
IrpYyNIOBOM aHaNu3 KoJeOaHUN KpHCTaUIMYECKOM
PEIIETKH.
ONEeKTPOHHbIE CBOMCTBa TBEPHABIX TEJ, MOHSITHE KB/II3/T
4 KonebarenbHbie CBOOOJHBIX  DJICKTPOHOB, TOHSATHE OSHEPIUU
" | cHekTphl KpUcTaUIOB | DepMH, TEIUIOEMKOCTh  AJIEKTPOHHOTO  Trasa,
AJIEKTPONPOBOJIHOCTh ~ METAJJIOB,  MarHeTU3M

5




AIIEKTPOHHOTO Ta3a, MOJENb IMOYTH CBOOOJHBIX
9JICKTPOHOB, MOACIb CHUJIBHO CBsI3aHHBIX
aneKTpoHOB. MH]pakpacHoe moromieHue u
KOMOWHAIIMOHHOE PAacCesHUE CBETA.

JusnekTpudeckue
CBOMCTBa TBEPIBIX TEI

JAUDJICKTPUICCKUC CBOMCTBA TBCPABIX TCII,
QJICKTPOHHAasA IIOJApU3alusia, YyHpyrasi HWOHHas
nojsipu3anysda, OpUCHTAOMOHHAA  IMOJIdpU3anusd,
TEIIJIOBasi MOHHAA IIOJIsIpU3alus, TEILIOEMKOCTD
JAUDJICKTPUKOB.

KB/II3/T

30HHAas TEOpUs
TBEPABIX TE

KavecTBenHoe OIHCaHKE BO3HHUKHOBEHUS
SHEPreTHUECKUX 30H. [IpOBOTHUKH, TUINTEKTPUKH,
MOJTYITPOBOJTHUKHU. D deKTHBHAS Macca
AJIEKTPOHOB U JBIPOK.

KB/II3/T

2.3.2 3aHATHA CEMHHAPCKOI0 THIA

HaumenoBaunue
pasznena

Conepskanue pasnena

dopMma TeKylero
KOHTPOJIA

2

3

4

Knaccuueckaa @usuka
TBEPJIOTO Tesa

Beenenue. Ctpykrypa TBepAbIX Ten. Kpuctaisl u
amopQHbIe BELIECTBA. TpaHcasiuoHHas
cumMeTpusi  KpucrauioB.  Pemerka — bpass.
Kpucramnorpadguueckre  cucTeMbl  KOOpAMHAT.
OyHKIUH, OMUCHIBAIOMINE (PU3UUECKUE BEITHMUUHBI
B  kpuctajutle.  OOpaTHas  pemierka.  30Ha
bpummtosna, wunpekcel Mwuuiepa.  Ilonsatue o
PEHTTeHOCTPYKTYpHOM aHaim3e. Teopema bioxa,
npuBejeHne K 30He bpwunosna. Iloacder yucna
COCTOSIHMI B 30He bprintosHa.

OTtBeThI HA
KOHTPOJIbHBIE BOITPOCHI
(KB) /
BBIIIOJIHEHHE
MPAKTUYECKUX 3aHITUI
(T13) /
tectupoBanue (T)

Cummerpust
KPUCTAJIJIOB U
XUMHUYECKOE
B3aUMOJENCTBUE
aTOMOB

MexaToMHOE B3aMMOJIEHCTBUE U OCHOBHBIE THIIBI
CBA3EH B KOHJICHCUPOBaHHBIX cpenax.
DHepreTuyeckue XapaKTepUCTUKU XUMHUYECKOU
aKTUBHOCTH aTOMOB  (IIOTEHIMAl HOHHU3AIHH,
SHEPIUs XUMHUYECKOTO CPOJICTBA,
ANEKTPOOTPHULIATEIBHOCTD). Oo6mas
XapaKTEPUCTUKA cui MEKaTOMHOT'O
B3aUMOJCHUCTBUS. OnemeHTapHas TEOpUs
XUMUYECKHX CHJI CBSI3M B aroMax M MOJIEKYJIaX.
HoHHBIE,  KOBaJEHTHBIE U  MOJICKYJISIPHBIE
KpUCTAJUIBI,  MeTajulbl.  BogopomgHas — CBA3b.
IToreHumanpHas SHEpPrus B3aMMOICHCTBUS aTOMOB
B KOHJICHCHUPOBAaHHOM cpene. OHEprus CBA3M
aTOMOB B TBEPAOM TEJIE U €€ OLCHKA I
Ppa3MAYHBIX THUIIOB CBsI3€EH. [Tocrosannas
MapnenyHnra.

KB/II3/T

Konebanus
KPUCTaJUIMYECKOU
pelIeTKn

Konebanus xkpucramumyeckol pemeTkud. Tumsl
konebanuid. IlpononbHas BOJIHA B OJHOPOIHOM
crepkae. KomeOaHus TMHEHHOTO MOHOATOMHOTO
Kpuctaiia. JINHEMHBIA KPUCTAILI ¢ IBYMs aTOMaMH
B DJIEMEHTapHOW s4eiike. TeruioBble CBOMCTBA
KpUCTauioB. Mozens DiHIITeHA, Mozenb Jlebas.
Tennosoe pacimpeHue TBEPJBIX TeJ.

KB/II3/T




OxcnepumeHT KarmisiHekoro.

KomnebarenpHubie
CIICKTPBI KPUCTAILJIOB

DNeKTpOHHBIE CBOMCTBA TBEpAbIX Tea. CBOOOTHBIE KB/II3/T
anekTpoHbl. OJHeprus Depmu. TemioeMkocTh
3JIEKTPOHHOTO rasa. DNEeKTPOIPOBOJHOCTh
METaJJIOB. ~ MarHeTusMm  3JIEKTPOHHOTO  Tasa.
Mogens mouTtd CBOOOAHBIX 3JIEKTPOHOB. Moeinb
CHWJIBHO CBSI3aHHBIX 3JeKTpoHOB. I[Ipumecu B
KpUCTaJLIE.

5 JudnexTpudeckue  |JNeKTpOHHAs —MOJspU3anus. YTpyras HOHHAs
CBOMCTBA TBEPABIX TEJ |nojsipusanus. OpHeHTAIIMOHHAS TOJSPU3aIUs.

JusnekTpuueckue  CBOWMCTBA  TBEpPABIX  TeIl. KB/II3/T

Tennopas HOHHAS MoJrsIpu3anus.

30HHAas TEOpUs
TBEPABIX TE

Onruueckue CBOMCTBA JIADJICKTPUYECKUX KB/II3/T
KPUCTAJJIOB. 30HHAsi CTPYKTypa. OJEKTPOHBI U
JOBIpKH. OKCUTOHBI. [lpwHIMO paboThl Jasepa.
I'enepanus Bropbix rapMonukK. [lapamerpudeckas
reHepanus cBera.

2.3.3 JlaGopaTopHble 3aHATHA

JlaGopaTopHbie pabOThI 110 JAHHOMY KYpPCY COIJIaCHO Y4€OHOMY IUIaHY HE MPEyCMOTPEHBI.

2.3.4 TlpukiaaHasi TeMATHKa KYpCOBBIX padoT (IPOEKTOB)

KypcoBble IPOEKTHI HE IPEyCMOTPEHBI.

24  TlepeyeHb YueOHO-METOANYECKOT0 00ecedeHHs /ISl CAMOCTOSITEIbHOI PadoThI
o0y4aromuxcs no JUCIUNIHHE

No By CPC IlepeueHp yueOHO-METOAMUYECKOTO OOECTIEUEHUS TUCIUTIIIMHBI
B T10 BBIMOJIHEHUIO CaMOCTOATENbHOM paboThI
[TpopaboTka .
1 | reoperuueckoro Metoanyeckre peKOMEHIAlUU M0 OpraHu3allui CaMOCTOSTENbHOU paboThI
crynerros, ®I'bOY BO «Kyo6I'V», 2012. - 33 c.
marepuasia
1. Bymenena FO.M. Kak npaBuibHO HanucaTh pedepaT, KypCoBYIO U JIU-
IJIOMHYIO paboThl: YueOHoe rmocobue /iyisi GakanaBpoB [ DIEKTPOHHBIN pecypc]:
yue0. mocodue — DnekTpoH. aaH. — M.: JlamkoB u K, 2016. — 140 c.
https://e.lanbook.com/book/93331.
2 Pegepar
2. Ky3uenos U.H. Pedepatsl, KypcoBbie U TUTUIOMHBIE paboThl. MeToanka
MOATOTOBKM M odopMiieHUs [DNEeKTpOHHBIM pecypc]: yuebd. mocobwe —
OnexTpoH. nad. — M.: Jlamxkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[ToaroroBka Boutersxkannna A.O. JlenoBble M HayyHble NpE3€HTAlMU [DIEKTPOHHBIN
3 Mpe3eHTalUN pecypc]: yuebHoe mocobue — DnekTpoH. AaH. — M., bepaun: dupekr-Meaua,
o TemMe 2016. - 115 c.
pedepata http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

Y4ueOHO-MEeTOANYECKHE MaTepuaibl IS CaMOCTOATEIbHONW padoThl OOYYaIONMMXCS W3 YHucia
WHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbsi (OB3) mpenocraBnsitorcs B opmax,
AaallITUPOBAHHBIX K OTPAaHUYCHHUAM UX 3JOPOBbEA U BOCIIPUATHA I/IHCbOpMaHI/II/IZ

Jlyist u1n ¢ HapyIIeHUSIMU 3PEHHUST:



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 IIeYaTHOM (popMe yBEITMUYCHHBIM MIPUPTOM,

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,

JJist i1 ¢ HApYIICHUSIMA CITyXa!

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO JJOKYMEHTA.

Jlnst M1l ¢ HapyIICHUSIMUA ONIOPHO-JIBUTATEIBHOTO arapara:

— B IIe4aTHOM ¢opme,

— B (hopMe 3IeKTPOHHOTO JJOKYMEHTA,

JlaHHBII TepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaroIuXxcs.

3. Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

B ydeGHOM mpoliecce UCMONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIC (DOPMBI IIPOBEICHUS 3aHSATHI:
JUCKYyCCUs, pa300p KOHKPETHBIX CUTYaIUil, TBOPUECKUE 3aJaHUs, MO3TOBOU LITYPM.

Bonbmias 4acTh JEKIMA M TPAKTHYECKHUE 3aHSATHUS IMPOBOJATCSA C HCIOIH30BAHUEM IOCKH W
CIPaBOYHBIX MaTepuasioB. /(s mpoBeAeHUS MEHbIIeH YacTH JEKUHMOHHBIX 3aHSATUN HUCHOJIb3YHOTCS
MYJIbTUMEANIHBIE CPEICTBA BOCIPOM3BEICHHUSI aKTUBHOTO COJIEPKMMOTO, TMO3BOJISIONIETO CIYIIATEIIO
BOCIPUHUMATh OCOOCHHOCTH HW3Yy4aeMOH Mpodeccuu, 3a4acTyl0 Urparollie pelarllyld poiib B
MMOHMMAHUH B BOCIIPHATHH, a TaK k€ GopMUpOBaHUHU TTPO(HECCHOHATBLHBIX KOMIIETEHIINH. M cnonbs3yroTcs
MPOrpaMMbl MOJENUPOBaHUS (PU3UYECKHX TMPOLECCOB B (PHU3UKE KOHICHCHPOBAHHOTO COCTOSHUS
BEIIECTBA WM IPOTPaMMbl OHJIAWHOBOTO KOHTPOJS 3HAHWH CTYIASHTOB (B TOM YHCJE MPOTPAMMHOE
o0ecrnieueHre AUCTaHIIMOHHOTO O0yUeHus).

[To m3yyaeMoil AMCUUILIMHE CTYAEHTaM MPEJOCTaBISAETCS BO3ZMOKHOCTh OTKPBITO MOJIb30BATHCS
(B TOM umuciie KOMUPOBATh HAa JUYHBIE HOCUTENW HH(OPMAIMH) MOJTOTOBICHHBIMH BEIYIIUM JaHHYIO
JTUCIUILTAHY JIEKTOPOM MaTepuajlaMH B BUJE JJIEKTPOHHOTO KOMITJICKCA COMPOBOKIACHHSI, BKITFOYAFOIIIETO
B ce0s: AIEKTPOHHBIC KOHCTIEKTHI JIEKIUil; 3JIEKTPOHHBIE BAPHAHTHI Y4eOHO-METOAMUECKUX TTOCOOU.

JomonaurenpHas (opma KOHTPOJs d(P(PEKTUBHOCTH YCBOCHHS MaTepuaga W MPHOOpETEHUs
MPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPHITOW WHTEPAKTHBHOW 3alluTe Tab00paToOpHON paboThl Ha
YCTHOM BBICTYIUICHUH TIEpe]] Ay TUTOPUEH COKYPCHUKOB.

ComnpoBOXKJIEHUE CaMOCTOSATEIBHON pPabOThl CTYAEHTOB TaKXKE OPraHW30BaHO B CJEAYIOIIMX
bopmax:

— YCBOCHHE, JONOJHCHHE W BHUKAaHWE B pa3OupaeMble pa3zieiibl JUCHUILINHBI MPU TTOMOIIH
3HAHUW TONy4aeMBIX IO CPEICTBAM H3YYEHHS PEKOMEHIYeMOW JHUTepaTypbl M IMYyTeM IMOATOTOBKHU
JTOKJIa/10B;

— KOHCYJbTAallMM, OpTraHW30BaHHbIE [JJS Pa3bsICHEHHUS MPOOIEMHBIX MOMEHTOB TMpH
CaMOCTOSITCIFHOM HM3yYE€HUW TEeX WM WHBIX acCIeKTOB pa3/iejioB yCBaWBaeMOW WHQOpMAIUU B
JTUCITUTLINHE.

Jis 7y ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMU  37IOPOBBSI  TIPEIYCMOTPEHA OpraHU3aIus
KOHCYJIBTAIMI C UCITOJIb30BAHUEM DJICKTPOHHOW TIOUTHI.

4. OueHo4HbIe CPeACTBA VISl TEKYLEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
arrecraluu.
41  @oHJ OLIeHOYHBIX CPEACTB A/ TeKYIIero KOHTPOJIst

Texymui KOHTpPOJIb: INPOBEPKA IOMAIIHUX 3aJaHUM 10 CEMUHAPCKUM 3aHATUSAM, OTBETHI Ha
BOIIPOCHI IO COOTBETCTBYIOIINM pa3JiejaM U3y4aeMOu TUCIUIUINHBIL.
W TOroBsIii KOHTPOJIb: DK3aMEH.



4.2 @oH/1 OLIEHOYHBIX CPEACTB IS MPOBEIeHUsT MPOMEKYTOUHOM aTTecTaluu.

IMpakTnyeckoe 3ananue Nel
OnpeneanuTs Bee 9JeMeHTHI CHMMeTpHH, NMOpomIeHHbIe: a) ABYM#
IJIOCKOCTAMHA CHMMeTpHH; §) MI0CKOCTBIO CHMMeTpHH 1 neprneHanKyaapHoi
eff 0cbl0 CHMMeTpHH; B) 0CbI0 CHMMeTpHH NopAaka n W npoxonAmieii BIoab
Hee IUI0CKOCTBIO; T') 0ChbI0 CHMMeTpHH NopAaka n U nepneHaIHKyJIApHoil eif
OCBI0 BTOPOT0 TOPANKA; 1) ABYMA NepeceRalomuMIcA ocAMH CHMMeTpHH:
€) YeTHoii HHBepcHOHHOIT 0ChI0 M IJI0CKOCTLIO, MPOXoAlleif BI0JabL Hee.

IpakTnyeckoe 3aganue Ne2
HaiiTi Bce saeMeHTbl cUMMeTpHH ToYeYHoli rpynmel mam.

IIpakTnyeckoe 3aganue Ne3

Horazatb, yto 'llY pemerka He Momer cogepmaTh OAHH aToM Ha
OIHY TOUKY pelueTKH.

IIpakTu4yeckoe 3axanue Ned
Onpeneanrs THn pemers bpass, yaasl kKoropoii obpa3oBaHsbl gerap-
TOBLIMH KoOopaAMHAaTaMU ny, ng, ng B caydae: a) n; anbo see derHsie, Jndo
Bece HeverHble; §) cyMMa n; obsasatenbHO YeTHadA.

IIpakTuyeckoe 3axanue Ned

- Onpeneants cHHroHHIO KpHCTANA0B ToYeUHoit cUMMerpun 23, 32
U mm?2, noaBeprHyThIX AeficTBHIO 01HOOCHOr0 MexaHHYecKoro HanpAmeHHA
BI0JIb KpHcTaaaorpadHieckUX oceil.

IMpakTnyeckoe 3aganue NeS
Haitti yroa Memiy HopMaibio K miockoctd (031) U HanpaiieHHeM
[()10] B TeTparoHailbHOM KpHcTajule ¢ napaMerpaMi sjeMeHTapHoll Aveliki
a=10A,c=9A.

IIpakTnyeckoe 3aganue Ne6
s onpeneieHUA rekcaroHalbHbIX KpUCTALI0B Dojiee yaobHa YeTbl-
pexocHas cHcreMa Muiasiepa—bpasa. [lorazars, 4ro B ccreMe HHaercos hkil
Munaepa-bpass h + k + 1 = 0.

IpakTnyeckoe 3axanue Ne7
Onpeneats npocrpaHcTBeHHOE pacinoomeHe oceif BTOporo mo-

panka B rpynnax P222, P222,, P212412, P212,2;.
IIpakTnyeckoe 3aganue Ne8

orazaTth, YTo 1A BekTopoB TpaHcaaumit npamoii R n oopatHoit G
pemerok BeimoaHAeTcA: R - G = 27 x k, rne & — nesoe Yncio.




IIpakTnyeckoe 3aganue Ne9
[locTponTe 06paTHYIO penierky W HaitTH paaMepbl H hopMy AYeiikn
BurHepa—J3eiitua naa poMbHYeckoil pemersd ¢ BeKTopaMH NpHUMHTHBHBIX
rpaHeaaunit a = 21, b = j, ¢ = 4k.

IIpakTnueckoe 3aganue NelQ
OrpameHite nepporo nopsjika peHTreHOBCKUX ayueill B KyOHYecKoM
EpHcTa/Le HMeer HHY BoaHs! 2,10 A, Haitrn napamerp sauefigil, ecan yrod
CcKOJAbkeHUn pased 10°5H7.

[lpu »sK3aMeHaMOHHON (¢opMe MPOBENCHHUS IPOMEKYTOUHOH AaTTEeCTallud HCIOJIb3yeTCs
nATHOAIIbHASL CUCTEMA OLIEHOK, orpeesieHHas «llonoxeHnem 06 sK3aMeHax U 3aueTax».

Ounenka 5" ("ornmuHo") BBICTABISETCS CTYACHTY, OOHApYXMBIIEMY BCECTOPOHHEE
CHUCTEMaTU4YeCKoe 3HAaHHWE Y4eOHO-NPOrpaMMHOIO Marepuana, YMEHHE CBOOOJHO  BBINOJIHATh
NPAaKTUYECKHE 3aJaHus, OCBOMBIIEMY OCHOBHYIO JIUTEPAaTypy M 3HAKOMOMY C JIOTIOJIHUTEIIbHOU
JTUTEpaTypoil, pekoMeHnoBaHHOW mporpamMmoi. "Ouenka "5" ("OTIMYHO") BBICTABISETCS CTYACHTAM,
YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IOHSATHH JUCIMIUIMHBI B HMX 3HAYCHUU [UIS TPUOOpETaeMoii
npodeccur, MpOsSBUBLIEMY TBOPUYECKHE CHOCOOHOCTH B IOHUMAaHMHU, W3JIOXKEHUHW M MCIIOJIb30BaHUU
y4eOHO-TIPOrPaMMHOT0 MaTepHara.

Ounenka "4" ("xopomio") BBICTABISIETCS CTYICHTY, OOHAPYKHUBIIEMY TIOJHOE 3HAHHE Y4eOHO-
IIPOrpaMMHOI0 MaTepuaja, YCHEIIHO BBIIOJHMBIIEMY IPEIyCMOTPEHHbIE MPOTrpaMMON 3aj1auH,
YCBOMBILIEMY OCHOBHYIO pEKOMEHJOBaHHYIO jauTeparypy. Omnenka "4" ("xopomio") BbICTaBIsieTCA
CTY/EHTY, NOKa3aBIIEMYy CHCTEMATHYECKUH XapakTep 3HAHUN IO JUCLUIUIMHE M CIIOCOOHOMY K MX
CaMOCTOSITETbHOMY TOTIOJIHEHUIO M OOHOBIICHUIO B XOJ€ JaybHEHIel y4eOpl M mpodecCHOHAIBHON
NeSITebHOCTH.

Ounenka "3" ("ymoBieTBOpUTENHHO") BBICTABISAETCS CTYACHTY, OOHapyXHBIIEMY 3HAaHUE
OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 Marepuana B oO0beMe, HeOOXOJUMOM s JAajbHeWed ydeObl u
npeacTosimeil paboTel O MPodeccHu, CIPABISIONIEMYCS C BBHIIIOJHEHUEM 3aJaHHi, MPETyCMOTPEHHBIX
nporpamMmmoii. Omenka "3" ("ymoBneTBOpUTENbHO") BBICTABIAETCS CTyJAEHTaM, O0JIaJalouuM
HEOOXOJMMBIMU 3HAHUSMH, HO JONMYCTHBIIUM HETOYHOCTH B OTBETE HA SK3aMEHE WM TPH BBITIOJHEHUHU
9K3aMEHAIIMOHHBIX 33JaHUH.

Onenka "2"  ("HeylnOBIIETBOPUTEIHHO")  BBICTABISAETCS  CTYAEHTY, OOHapyXHBIIEMY
CYIIECTBEHHBIE IMPOOENTbl B 3HAHUAX OCHOBHOTO Y4E€OHO-NPOTrPaMMHOI0 MaTepuana, IOIYCTUBIIEMY
MPUHIUIHATIBHBIE OMIMOKKA B BBHIOJIHEHUH IPETyCMOTPEHHBIX MporpamMMmoil 3amanuii. Kak mpasuiio,
oueHka "2" ("HeyqOBIETBOPUTEIBHO") CTABUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT MPOJODKATh O0yUYeHHe
WJIA IPUCTYITUTH K MPO(eCCHOHANBHON JeSITeTbHOCTH TT0 OKOHYaHHUHU By3a 0€3 JOTIOTHUTEIbHBIX 3aHITHI
10 COOTBETCTBYIOIEH TUCIUILIIHE.

OrneHouHbIE CpencTBa Ui WHBAIHMIOB M JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(QU3NIECKUX 0COOEHHOCTEM.

— NpU HEOOXOAMMOCTH WHBAJHMIAM M JIAIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS
MIPEOCTABIIAETCS TOTIOJIHUTENILHOE BpeMs JJIs IIOATOTOBKM OTBETA HAa 9K3aMEHE;

— TIpH TIPOBEIECHHH TIPOLEAYPHl OIICHWBAHUS pPE3YyJIbTaTOB OOYYCHHsS WHBAJIHMIOB W JIHMI[ C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI IPEAYCMATPUBAETCS UCIIOIb30BaHUE TEXHUUYECKUX CPEJICTB,
HEOOXOMMBIX M B CBSI3U C X WHIAWBHIYATbHBIMA 0COOCHHOCTSIMH,

— NpH HEOOXOIUMOCTH Uil OOYYaIOUIMXCS C OrpaHHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbS U
WHBAIMIOB TpOIleypa OIEHUBAHUS PE3YJIbTATOB OOYUEHHsS IO IUCIHMILIMHE MOXKET IPOBOJMTHCS B
HECKOJIbKO 3TAaroB.

[lpomiemypa oOIEHWBaHUS pe3yabTATOB OOYYCHHS WHBAJIUIOB W JIAIl C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0OPOBbsSI IO AUCHUIUIMHE (MOAYINIO) MpeaycMaTpuBaeT MpeAoCTaBlIeHHE HHPOPMAIMU
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 370POBbSI M BOCIIPUATHS WH(OPMAIIHH:

Jlnist mur ¢ HapyIeHUs MU 3pEHUS:

— B ieyaTHOU popme yBeTMueHHBIM MIPUGTOM,
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— B )OpMeE DIIEKTPOHHOTO JJOKYMEHTA.

JIyist IvIL ¢ HapyYIICHUSIMU CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO JJOKYMEHTA.

JJist v ¢ HAapYIICHUSIMU OTTOPHO-ABUTaTEIILHOTO arlapara:

— B meuaTHoi opme,

— B (hopMe 3JIeKTPOHHOTO JJOKYMEHTA.

JlaHHBIi TEepedYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBHUCHMOCTH OT KOHTHHICHTA
oOyJaronmxcs.

5. IlepeyeHb OCHOBHOM M IONIOJHUTEIbHON YUeOHOI JIUTEPaTyPbl, HEOOX0AMMOM 1JI 0CBOEHMSI
AUCHMILINHBI
5.1  OcHoBHasi uTEpaTypa

1. [Terpor FO.B. OcHOBBI (hu3uKH KOHIAECHCUPOBAHHOTO COCTOSIHUS: yueOHOe ocodue / FO.B.
[lerpoB. - [Homrompyansiii: Wuatemrexkr, 2013. - 213 c. - (PDusrexoBckuid yueOHHK). - ISBN
9785915591102.

2. Mopo3zoB A.M. DnemeHTsl coBpeMeHHOW ¢u3uku TBepaoro Tena [Tekcr]: [yueOHoe
nocobue] / A.1. Mopo3os. - Honronpyaasiit: Matemnekr, 2015. - 213 ¢.: wi. - ISBN 9785915591911,

3. [TepramenTr M.M. MeToasl wHcClIeIOBaHUN B OKCICPUMCHTAIBHOW (u3uKe: ydeOHOe

nocobue ans ctynaeHToB By30B / ML.U. Ileprament. - Jonronpyausiii: Uarennekr, 2010. - 300 c.: un. -
(DusrexoBckuil yueOHUK). - bubmmorp. B konue rias. - ISBN 9785915590266.

5.2  JlonmoJiHMTe/ILHAS JIUTEPATypa

1. Tymaes E.H. [Ilpomeccsl nmnepeHoca SHEpPruuM 3JIEKTPOHHOTO  BO30OYXKICHHS B
KOHJICHCHPOBaHHBIX cpenax: MoHorpadus / E.H. Tymaes; M-Bo oOpa3oBanus u Hayku Poc. denepanun,
Kyb6anckuit roc. yu-T. - Kpacnonap: [Kybanckuii rocynapctBenHsiii yausepcurer], 2013. - 226 c.: ui. -
bubnuorp.: c. 207-223. - ISBN 9785820909481.

2. benoycos, FOpuit MuxaiinoBud. 3ajaun no TeopeTudeckoi Gpusuke: yuebHoe nocodue st
ctynentoB By3oB / FO.M. benoycos, C.H. bypmuctpos, A.U. TepHos. - Jloaronpyaueiii: UHTEIEKT,
2013. - 581 c. - (DusrexoBckuit yaeOHUK). - bubmmorp.: ¢. 579-581. - ISBN 9785915591348.

3. I'pocoep A.YO. ITonumeps! u Ononoaumepsl ¢ Touku 3penust pusuku / A.JO. I'pocOepr,
A.P. Xoxinos; nep. ¢ anri. A.A. Asposa. - Jlonronpynusnii: Maremnekr, 2010. - 303 c., [12] 1. uB. w.:
ui. - bubmuorp.: c. 300-303. - ISBN 9785915590877.

6. Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAMOHHOI ceTu « UHTEepHETY,
HEO0XO0AUMBIX /IJI1 OCBOEHMS TN CIIUTITUHBI

No Ccbuika ITosscuenue
BOOK.ru — »osnektponHas Oubnuotreunas cucrema (3bC)
COBPEMEHHOM yueOHOM 1 HayYHOU JTUTEepaTyphl.

1. http://www.book.ru bubnmnoreka BOOK.ru comepXut axkTyanbHYIO JHTEpaTypy IO

BCEM OTpaciisiM 3HaHHﬁ, KOJUICKIOUSA IMOMOJHACTCA 3JICKTPOHHBIMU
KHUT'aMH PAHbBIIC U3JIaHUA Ie4YaTHOM BCpCHUMH.

AWNOyKC.py — 3J€KTpoHHas OuOIMOTEeYHasi cucTteMa y4eOHOH H
HAY4YHOI JuTeparyphl. B 31€KTPOHHYIO KOJJIEKIHIO BKJIIOYEHBI
COBpPEMCHHBIC y‘—Ie6HI/IKI/I HA ocoous BEAYIINX HU3OaTCIbLCTB
Poccun.

2. http://www.ibooks.ru

3. http://www.sciencedirect.com | IInardopma ScienceDirect obecnieunBaeT BCECTOPOHHHH OXBaT
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http://www.book.ru/
http://www.ibooks.ru/
http://www.sciencedirect.com/

JUTEPATyphl U3 BCEeX OOJacTeil HayKW, MPEeIOCTaBIAs TOCTYH K
6onee uem 2500 HanmeHoBaHu# xypHanoB u 6onee 11000 kuur
U3 KOJUICKIIMHU U3AaTENILCTBA «DIIb3EBUPY.

baza nannbix Scopus uHaekcupyer 6onee 18 ThiC. HAUMEHOBAHUIMA
JKYPHAJIOB OT 5 THIC. MEXJYHApOJIHBIX HW3/IaTEIbCTB, BKJIIOYAs

4 http:/fwww.scopus.com 6ostee 300 poCCUICKUX KYPHAJIOB.

Scirus — OecruiaTHas MOMCKOBAsi CHCTEMA JJIA ITOHUCKa HaquOﬁ

5. http://www.scirus.com
uHpOpMaLUH.

Hayunast  smektpoHHass  Oubnmuoreka (HOB)  comepxkur
6. http://www.elibrary.ru MOJHOTEKCTOBBIE ~ BEPCHHM  HAYYHBIX  H3JaHUH  BEIYIIMX
3ap}I6€)KHBIX 1 OTCUCCTBCHHBIX U31AaTCIILCTB.

7. MeToauyeckue yKa3aHUus I 00y4al0MIMXCH 10 OCBOCHHUIO THCIHILIAHBI

Ha camocrostensayto paboTy cTyneHToB oTBomuTcs 50% BpeMeHH OT OOIIEH TPYTO0SMKOCTH
TucHUIUIMHBL.  COMpPOBOXKIEHHUE CaMOCTOSITENIbHOM paboThl CTYACHTOB OPraHM30BAaHO B CIEIYIOIIMX
dbopmax:

1. BrinonHenue TeopeTHYeCKUX 3aJaHui TI0 U3y4aeMOMY pa3ieny AUCIUTIINHBL.

2. [IpoBepka 3HaHMII CTyIE€HTa OCHOBaHAa Ha KOHTPOJIBHBIX BOINPOCAX, MPUBEICHHBIX B
omucaHUu pabOThl W JOMOJHUTEIBHBIX BOIPOCAX, KaCAIOUIUXCS COOTBETCTBYIOIIMX Pa3ieiioB
JTUCIUTIAHBL.

3. BrinosiHeHUE AOMAITHUX 33IaHUI 10 MPAKTUYECKUM 3aHATHSIM.

4. YcBoeHue, A0MONHEHNE U BHUKAHUE B pa3OupaeMble pa3zielibl JUCIUILUIMHBI IPH TOMOIIN
3HAHUM MMOJY4aEMBbIX O CPEICTBAM U3YyUYCHUSI PEKOMEHIYEMOM JINTEPATYpPHI.

5. Koncynbpranumy, opraHu30OBaHHBIE [UIS Pa3bSICHEHUS MPOOJIEMHBIX MOMEHTOB MpU

CaMOCTOSITEIbBHOM M3YyYEHUU TE€X WIM HHBIX acHeKTOB pa3/ieJioOB YCBauBaeMoll HHQoOpManuu B
JUCLIUILINHE.

K cpencrBam obecrnieueHusi 0CBOEHUS AUCHUIIIMHBI TAK)KE OTHOCUTCSL:

— KOHTPOJIbHBIE BONIPOCHI IO pazjiesiaM Y4eOHO! TUCIUIUTIHBI;

— Habop TeM JUIsl JOMIOJHUTEIBHOTO UCCIIE0BAaHUS 110 pa3zenaM yueOHOH TUCIIUITIIMHEI.

B ocBoeHHMM TUCHHIIIMHBI MHBAIUAAMU U JIMLIAMH ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMHU 30POBbS
Oonpllloe 3HAYEHME MMEeT WHAMBUIyallbHAs ydeOHas paboTa (KOHCYJIbTAallMM) — JIOMOJHUTEIBHOE
pazbsicHeHue yueOHOro MarepHaia.

NuauBuayaibHble KOHCYJIbTAIIMH 110 MIPEIMETY SIBIISIFOTCS BaXKHBIM (DAKTOPOM, CITIOCOOCTBYIOIIUM
WHAMBUyAIN3aluu O0Y4YEeHUsI U YCTaHOBIIEHUIO BOCIUTATEIBHOTO KOHTAKTa MEXJy IMperojiaBaTelieM U
00yyaroIuMcsi THBAJIMJIOM WJIH JIULIOM C OTPaHMYEHHBIMHA BO3MOKHOCTSIMU 37J0POBbSI.

8. IMepeuens UHGOPMAIIMOHHBIX TEXHOJIOTHHA, HCMOJIb3yeMBbIX MPH OCYIIECTBIEHUH
o0pa3oBaTe/IbHOIO Npolecca Mo AMCUHUILINHE (TIPH He00X0IUMOCTH)
8.1 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecreYyeHHs

1. Hcnons3oBanne  pecypcoB  CBOOOJHOTO  JIOCTyNa  pPecypcoB  HMH(POPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHOMN ceTn «HTepHeT».

2. CormanbHble ceTH HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTu «IHTepHeT».

3. [IporpaMMbI TOJOCOBOM W BHUAEOCBS3H WH(MOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
«HTEpHETY.

8.2  IlepeyeHb MPOrPaMMHOIO o0ecnevyeHus

[IporpaMMHBII IPOAYKT JloroBop/nuueH3us

Onepanuonnas cucrema MS Windows | [lor. Ne 77-AD®/223-33/2017 ot 03.11.2017
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http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru/

HNHTerpupoBanHoe oducHoe | [lor. Ne 77-ADD/223-D3/2017 ot 03.11.2017
npuioxenne MS Office
AntuBupyc  Kaspersky  Endpoint | Kontpakt Ne69-AD®/223-D3 ot 11.09.2017
Security 10 for Windows
[Mporpamma  Mathcad u  s3bik | KortpakT Ne69-ADD/223-d3 ot 11.09.2017
nporpammupoBanust C++
9. MarepuajibHO-TeXHHYEeCKAasi 0a3a, HeoOXoauMAas Jif) §: OCYIIeCTBJICHUS
00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIHHE
Homepa
MatepuaabHO-TEXHHUECKOE 00eCTIeueHUE JTUCIUTUTMHBI 1 .
Ne Bung pabot ayauropuit /
OCHAIIIEHHOCTh
KaOWHETOB
JlekunMoHHas ayIuTOpUs, OCHAILICHHAs MPE3ECHTALIMOHHON 201C, 315C,
TEXHUKOMW: MPOEKTOP, IKpPaH, KOMIIBIOTEP/HOYTOYK U 312C
1 JIeKInoHHBIE COOTBETCTBYIOIIUM IPOTPAMMHBIM 00ECIICUCHHEM.
' 3aHATUS Crenuann3upoBaHHbIC JEMOHCTPAIIMOHHBIE CTCHIBI U
YCTAaHOBKH JJIsI IEMOHCTPAIIUH ONBITOB U (PU3NICCKUX
SIBJICHUM.
2 CemuHapckue CrenmaiabHOE ITOMEIISHNE, OCHAIIEHHOE IMO0CaI0YHBIMH 230C, 227C,
) 3aHATUSA MecTaMHu Jyisl yaeOHOo# paboThl, 6enast 1ocKa. 204C, 148C
3 JlaGopaTopHbie JlaGopaTopusi, yKOMIIJIEKTOBaHHAs CHEIUATU3UPOBAHHOMN 312C, 314C
' 3aHATUA MeOeNbI0 M TEXHHUYECKUMHU CPeACTBAaMH O0yYeHHUS.
4, Kypcosoe He npenycmoTtpeno.
MIPOEKTUPOBAHHE
['pynnoBsie 201C, 221C
5. | (MHOUBHUIyaJIbHBIC) Aynutopus, (kabuHer).
KOHCYJbTaIl[u1
Texymnii 204C
6. KOHTPOITb, Aynutopus, (kaOuHer).
IPOMEKYTOUHAS
aTTecTanus
Kabunet nis caMmocToaTenbHo paboThl, OCHAIIICHHBIT 232C, 203C,
C KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJAKIFOUEHUS YuTanpHbIN
aMOCTOSATENbHAS .
7. pabota K cetu «MHTEepHET», MPOrpaMMOi SKPAaHHOTO YBETUYCHUS U 3ai
00eCIeYeHHBIH JIOCTYIIOM B JICKTPOHHYIO
WH(POPMaAIIMOHHO-00Pa30BaATEHHYIO CPEy YHUBEPCUTETA.
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Penenzus
Ha pabouyro y4eOHYIO IPOTrpaMMy IO TUCIHILIHHE «DU3nKa TBEPAOTO TeIa
JUTSI IOATOTOBKH OakanaBpoB 1o HampasieHuto 03.03.03 «Pamgunoduzukar
(kBanmuukanus «oaxaiaspy)

Jucnuminza «®@u3nka TBEpIOro Tejla» U3ydaercs: OakajzaBpaMy BO BTOPOM CEMECTPE YETBEPTOTO
roga oOy4eHHs M IpeLyCMaTpUBaeT JIEKIIMOHHbIE M CEMHHAPCKUE 3aHATHUS, N0 OKOHYAHUHU KOTOPBIX
CIIaeTCs DK3aMEH.

BHenpeHne BBICOKMX TEXHOJIOTMH B HMHXKCHEPHYIO IPAKTHKY IPEAIOJaracT OCHOBATEIbHOE
3HAaKOMCTBO, KaK C KJIACCHUECKHUMH, TaK M C HOBEHIIMMH METOJaMU U pPE3ylbTaTaMH (PU3HMUECKUX
uccienoBanuii. Pusnka naét neabHOe MPEICTaBICHUE O (PU3MUECKUX 3aKOHAX OKPYXKAIOIIEro MUpa B UX
€IMHCTBE M B3aMMOCBS3H, BOOpYXaeT OakalaBpOB HEOOXOTUMBIMHU 3HAHHMSIMHU JUISL PEHICHUS HAYYHO-
TEXHUYECKHUX 3alad B TEOPETUYECKUX U IPHUKIAJHBIX acCleKTax, 3aKJIaJblBacT OCHOBBI 3HAHWM I
MOCJIEAYIOLEr0 O0yUEHUsl B MarucTparype U acliupaHType.

OO0pa3zoBarenbHble TEXHOJOTHMH XapaKTEpU3YIOTCS HE TOJbKO OOIICNPUHATBIMU (OPMAMHU, HO U
BBIIIOJIHCHUEM WHJMBUAYAIbHBIX IPAKTUYECKMX 3aJaHUN M AaKTUBHBIM BOBJICUCHHEM CTYJICHTOB B
y4eOHBIH Ipoliecc, UCHOIb30BAHUEM JICKIUM € MPOOJIEMHBIM M3JI0KEHUEM, 00CYKJICHUEM CIIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB H ITPOOJIEM, ITPOBEACHUEM MIPEIBAPUTEIHHO MOITOTOBICHHBIX, 00y4aeMbIMH,
U JMAJIOTOBBIMM HPUHUUIAMU OOCYKJIEHHs BO3HHUKAIOIIMX Yy CTYACHTOB 3aTpyAHEHUH, OTKPBITOM
MHTEPAKTUBHOM 3aIUTOM - BBICTYIUICHUH IIEPE] Ay IUTOPUEN COKYPCHHUKOB.

Vuebnas pucuuminHa «®du3uka TBEpAOro Tejla» CTaBUT CBOEH Lenblo copMUpOBaTh Y
0akaaBpOB IMPEJCTaBICHIE 00 OCHOBHBIX SBJICHHUSAX, MOHATHUX, 3aKOHAX M METOJaX (PM3MUECKON HAYKH
B (PM3UKU TBEPOTO TEJNA, a TAK)KE AaTh HABBIKY MPAKTHUYECKUX PACUETOB U HKCIIEPUMEHTAIBHON paboThI.

Conepxanue pabodeld TporpaMMbl COOTBETCTBYET TOCTaBICHHOW IIeNd. YUeOHBIH Marepual
pa3zenéH Ha 7 pa3JesioB, B KOTOPBIX, ONMUPAACh HA SKCIIEPUMEHTANIbHbIE (DAKThI, OOIIENPUHATHIE TEOPHH
Y TUIIOTE3BI, N3JI0KEHUE UIET OT IOCTPOEHUS MOJEIIEH O UX MaTEMAaTUYECKOIO OITUCAHUS.

[To10’)KUTENBHYIO COCTABJISIONIYI0 JIaHHOM Yy4eOHOM IporpaMMbl COCTaBJISIET pa3HOoOpasue
IIPUMEHSEMbIX NPUEMOB M3Y4YCHHUS Pa3IMYHBIX pa3[elIoB AUCLMIUIMHBI U KOHTPOJISI YCIIEBA€MOCTH.
[Ipuembl 0OyueHHs BKJIIOYAIOT B ceOs pelIeHHe CTaHAAPTHBIX M HECTaHJAPTHBIX 3a/ay, JOMalllHHE
3a/1aHusl, PEryIAPHBIE OIIPOCHI.

W3 Bcero BBIIIENPUBENECHHOTO CIEAYET 3aKJIIOYeHHe, 4To pabodas mporpaMmma JUCHUILUIMHBI
nosHocThio cooTBeTcTBYeT PI'OC BO M 0OCHOBHOM 00pa3oBaTesbHOM MporpamMMe IO HarpaBJIEHUIO
nonrotoBku 03.03.03 «Pammodusukay, kBamudukanms OakamaBp M MOXKET OBITh HCIIOJB30BaHa B
yuebHoM mpornecce B PI'BOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET».

3aBeyromuii Kadeapoit TeOpeTHIECKON GU3HKU

Y KOMIIBIOTEPHBIX TEXHOJIOTHI

¢usuko-rexunyeckoro paxynprera PI'BOY BO «Kyol'Y», o :

JOKTOp (PU3UKO-MAaTEeMaTHUYECKUX HAYK, Ipodeccop // «.«%  B.A.Hcaes

NOAINHCH



Penenzus
Ha pabouyro y4eOHYIO IPOTrpaMMy IO TUCIHILIHHE «DU3nKa TBEPAOTO TeIa
JUTSI IOATOTOBKH OakanaBpoB 1o HampasieHuto 03.03.03 «Pamgunoduzukar
(xBanmuuKanus «oaxkaiaspy)

Juctummaa «Du3nka TBEPIOTo Tella» H3ydaeTcsl OaKaaaBpaMu BO BTOPOM CEMECTPE YETBEPTOTO
rojga OOy4YeHHs] W TPEIyCMaTPHBAET JICKIMOHHBIC W CEMHHAPCKHUE 3aHATHS, [0 OKOHYAHHUU KOTOPBIX
cIaeTcs DK3aMEH.

Brenpenrne BBICOKMX TEXHOJIOTUH B HMHXEHEPHYIO MPAKTUKY MPEANOIaraeT OCHOBATEIbHOE
3HAKOMCTBO, KaK C KIJIACCUYECKMMH, TaK W C HOBEUIIMMH METOJAMU U pe3yJbTaTaMu (DU3UIECKHX
uccienoBanuii. ®usuka MaT 1EeNbHOE MPEACTaBICHHE 0 (U3MYSCKUX 3aKOHAX OKPY)KAMOIIEro MHpa B UX
€IMHCTBE W B3aMMOCBS3H, BOOPYXaeT OakaliaBpOB HEOOXOIUMBIMH 3HAHUSMHU JUIsI PEIICHUS HAy4YHO-
TEXHUYECKHX 3aJ1ad B TEOPETHYCCKUX W MPHUKIATHBIX AaClEKTax, 3aKJIaJblBaeT OCHOBBI 3HAHWH IS
MOCIIEAYIOMIETO O0yUEHUSI B MATUCTPATYPE U aCIIUPAHTYPeE.

YuyeOHas gucruiuinHa «®u3uka TBEpAOro Tella» CTABUT CBOCH IICNIbI0 CHOPMHUPOBATH Y
0aKaJIaBpoB IMPEICTAaBICHUE 00 OCHOBHBIX SIBJICHHSIX, MIOHATHUSIX, 3aKOHAX U METOAaX (U3MUYECKON HAyKU
B (PM3UKH TBEPAOIO Teja, a TAKXKE JIaTh HABBIKU MIPAKTHYCCKHUX PACUYCTOB M IKCICPUMEHTAIBHON PabOTHI,
W3JIO)KEHUE TIPEJCTAaBIICHUH 00 OCHOBHBIX B3aWMOJCHCTBHSX, OTBETCTBEHHBIX 3a (HOPMHUPOBAHUC
(GU3NYECKUX CBOMCTB TBEPMBIX TEN. B paMkax MUCIMILIMHBI U3y4YarOTCS U PACCUUTHIBAIOTCS (DU3NYCCKHE
XapaKTePUCTHKU  KOHJCHCUPOBAHHOTO  COCTOSIHUS,  OJKCIIGPUMCHTAJIbHBIE  OCHOBBI  (DH3UKH
KOHJICHCHPOBAHHOI'O COCTOSIHHSL. Nzyuenue MaTepuaia COINPOBOXKIACTCS U3JI0)KEHHEM
COOTBETCTBYIOIIETO MATEMATHYECKOTO armapara.

Cognepxanue pabouell HporpaMMbl COOTBETCTBYET MOCTaBICHHOW IeNu. Y4eOHbI Marepual
pa3nenéH Ha 7 pa3ienioB, B KOTOPBIX, OMMUPAsSCh HA IKCIIEPUMEHTAIbHBIC (PAKTHI, OOIICTIPHHSITHIC TEOPUN
1 THITOTE3bI, U3JI0KEHUE HIET OT IOCTPOCHHUS MOJICIICH 10 HX MAaTEMAaTHYCCKOrO OIUCAHUS.

[ToNOXUTEIBHYIO COCTABJISIIOIIYIO JIAHHOW Y4YeOHOW MporpaMMmbl COCTAaBJISIET pPa3HOOOpasue
MPUMCHSIEMBIX TMPUEMOB HM3YUYCHHS Pa3IMIHBIX Pa3JEOB JWCIHUILUIMHBI U KOHTPOJISI YCIIEBAEMOCTH.
[Tpuembl 0OyueHHsS] BKJIFOYAIOT B CceOs PEUICHWE CTAHJAPTHBIX M HECTAHIAPTHBIX 3ajad, JOMAIHHUE
3aJIaHusl, PErYJISIPHBIC OITPOCHL.

W3 Bcero BBIIEIPUBEICHHOTO CIEAYeT 3akKIoYeHHe, 4To pabodas mporpaMma JIUCIUTUTHMHBI
nosiHocThio cooTBeTcTBYeT PI'OC BO u ocHOBHOHM 00pa3oBaTenbHOM MpOrpaMMe IO HAaNpaBICHUIO
noarotoBku 03.03.03 «Pammodusuka», kBanudukanus OakagaBp M MOXKET OBITh HCIOIB30BaHA B
yuebnoM mporiecce B DI'BOY BO «KybaHckuii rocy1apcTBEHHBIN YHUBEPCUTETY.

Peniensenr:
KaHIuaaT (hu3.-MaT. HayK,
nupexktop OO0 HIID “Me3on”

JI.P. I'puropssin



