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y4pekaeHHe BBICIIEro 00pa30oBaHus
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MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma auctmruirasl "Kpucramiorpadus" mo HanmpaBIeHHIO TOATOTOBKY (cnenuansHoctr) 28.03.02

cTp. 3
"HanoumxkeHnepus'" HampaBieHHOCTH (po¢mtio) Hanorexnonoruu B MatepuanoBeneana ®I'60Y BO «Uen['Yy» p

1. IEJIX OCBOEHUA N CHUIIJINHBI

OcHoBHas nenb AucHuIuIHbl «Kprcramiorpadus» cocTOUT B GOPMUPOBAHKH Y CTYICHTOB MOHSATHIHHOTO armmapara — sS3bIKa
CTPYKTYpHOH KpucTayuiorpaduu, 6€3 3HaHUSI KOTOPOTO MOJArOTOBKA CIIEUATNCTa B chepe COBPEMEHHOTO MaTepHaOBEICHUS
HpeCTaBisieTcs mpodiaeMaTnyHor. OCHOBHBIC 3a1a4 JUCIMILUTUHEI CBOJISITCS:

- K (hOPMUPOBAHUIO CUCTEMBI IOHATHH, TEPMHUHOB, OCHOBHBIX COOTHOIICHHH, IPUMEHSIEMBIX B (pr3uke
KOHJICHCUPOBAaHHOI'O COCTOSIHMS IIPH ONUCAHUU CTPYKTYPBI M CBOMCTB 3THX MaTEpUAJIOB;

- K IPHOOPETEHUIO HABBIKOB B PELIEHUU TUMOBBIX 33/1a4, KaK B paMKaxX KOHTHHYalIbHOTO, TaK U CTPYKTYPHOTO
MOJIXOZ0B;

- K 03HAKOMJICHHIO C COBPEMEHHOH KiaccuduKanueil TpaHCISIUOHHO YIOPSAOYCHHBIX MaTEPHAaJIOB,
Oasupyromielicss Ha MPEICTAaBICHUAX O CHMMETPUH CTPYKTYPHI.

PCSyﬂLTaTLI 06y‘{€HI/IH 0 IMCUUINIMHE HAITpaBJICHbI HA JOCTUKCHUEC NHIAUKATOPOB!:

OIIK-1.1. ucione3yeT MaTeMaTUYECKH anmapatT AJIsl OIUCAHUS, aHAIN3a, TEOPETUIECKOTO U IKCIEPUMEHTAIIBHOTO
UCCIIEIOBAHNS 1 MOJICTUPOBAHUS (PU3HUECKUX U XMMHUIECKUX CUCTEM, SIBICHUH U ITPOLIECCOB

OIIK-1.2. ucnonp3yer (pU3nYecKre 3aKOHBI M IPHHITUIEL B CBOCH MPO(ECCHOHANBHOMN NeITeTbHOCTH

OIIK-1.3. ucnonp3yeT OCHOBHBIE IKCIIEPUMEHTATBHBIE METOIBI OTIpeieNeH s (PU3NKO-XUMHYECKUX CBOMCTB MaTEpUANIOB U
HU3CINI U3 HUX

2. MECTO JUCIIHUITIJIMHBI B CTPYKTYPE OIIOII

Iukn (paznen) OIIOIT: b1.0.10

2.1 TpeGoBaHus K NpeJBAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

MaTtemaTHyecKuM aHaIu3

dusuka

AnreGpa u reoMeTpus

2.2 JIncuMnJIuHbI M NPAKTUKH, 1JIS KOTOPbIX OCBOEHUE TAHHOU JUCHHMILIMHBI (MOAYJIs1) HEO0OX0AUMO KAK
npeauecTpyouiee:

MaTepI/IaJIOBeI[eHI/Ie HaHOMAaTCpUuajI0B U HAHOCUCTEM

MeTtopl TMarHOCTUKK B HAHOTEXHOJIOTHUIX

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAIH3

SHGKTPOHHEIFI " CKaHUpYromas 30HA0Bass MUKPOCKOIIHA

®Da30BbIC PABHOBECHS U CTPYKTYPOOOpa3oBaHUE

BrimonHeHMe 1 3a1UTa BEITYCKHOM KBaTH(UKaINOHHOH paboThI

®Pusnyeckue CBOMCTBA TBEPIbIX Tel

ITpownsBoxacTBEeHHAs NMpaKTHKA (TIPEIIUITIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs MPaKTHKA (HAyYHO-HCCIIEIOBAaTEIbCKas paboTa)

3. KOMIIETEHIIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTLINHBI
(MOAY.JIA)

OIIK-1: Cnioco0eH pemiath 3a1a4u NpodeccuoHAIbHOIl 1esiTeIbHOCTH HAa OCHOBE NMPHMMEHEHHUS eCTEeCTBEHHOHAYYHBIX
U 00IeMHKeHEPHBIX 3HAHUH, METOI0B MATEMATHYECKOI0 AHAJIN3a U MOJEJTUPOBAHUS

3HaTh:

Jus noctmxenust OIIK-1.1: ocHOBHBIE pa3aenbl Kpuctaatorpadui; MeXKIYHAPOIHYIO KIIACCH(DUKAITUIO TPAHCISIIMOHHO-
YHOPAAOYCHHBIX MAaTCpUaAIOB HA OCHOBE COUCTAHUS DJIEMCHTOB

YMmers:

Juns noctrxenns OIIK-1.2: Ha npaxkTuke MPUMEHSATh OCHOBHBIE COOTHOIICHUS CTPYKTYPHOH KpUCTAIIOTrpadhuH, COCTaBISATh
MaTpUYHBIE NPEICTABICHUS JIEMEHTOB CHMMETPUHU TOUEYHBIX TPYII U BBIBOJUTH TOUEYHbIE TPYMITbI CHMMETPHUH;

Baanernb:

Jns noctmxennst OIIK-1.3: s36IKOM CTPYKTYpHOU KpUcTaILIOTrpad iy, HABBIKAMHE PEIICHUS TUIIOBBIX 33144

B pesyibTaTe 0cBOCHHS JUCHMILIUHBI 00yYaIOLIUICS J0JKEH
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3.1 |3nars:

3.1.1

CUMMETPUU

MEKTyHapOIHYIO KJIACCH(PHKAIIIO TPAHCISAIMOHHO YITOPSTOYSHHBIX MaTEpHaIOB HA OCHOBE COYETAHUS
3JIEMEHTOB CHMMETPHH CTPYKTYPHI (KPUCTAIUIMIECKHUX KIACCOB); IPOCTPAHCTBEHHEIE ((heIOPOBCKIE) TPYIIIIBI

3.2 | YMmeTh:

3.2.1

HA MPAKTUKE IPUMEHITH OCHOBHBIE COOTHOILICHUS CTPYKTYPHON KpUCTAIIOTpad Uy, COCTABISTE MATPUIHBIC
NIPECTABJICHUS 2JIEMEHTOB CUMMETPHU TOYEYHBIX IPYIII ¥ BBIBOAUTH TOUECYHBIE IPYIIIIBI CHMMETPHH;

3.3 | Baagers:

33.1

A3BIKOM CTPYKTYPHON KpHCTaIIorpady, HaBBIKAMH PEIICHUS TUIOBBIX 33124

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKocTb 53ET
YacoB 1o yqeOHOMY IUIaHY 180 Bunpl koHTpONIsSL B cemecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3aHATHS : 52 9K3aMEHBI 5
caMocCTosITeNbHas paboTa 88,7
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 55,3
HKP: 3,3

5. CTPYKTYPA U COAEP)KAHME JJUCHUIIVIMHBI (MOYJIA)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kvpc
Pasnen 1. OcHOBBI CTPYKTYpPHO# KpHucTaajiorpaguun

1.1 IloHATHE KPUCTATIINYECKOTO COCTOSHUSL. 5 2 JI1.1 J11.2 J11.3
OO01ue CBOWCTBAa KPUCTAIIIOB JI1.4 JI1.5 J11.6
/JTex/ J1.7J12.1 J12.2
J12.3J12.4 J12.5

0132 33
1.2 [IpocTpaHcTBEHHAs pelIeTKa. 5 2 JI.1JI1.2 J11.3
[IpaBuna nHAUIIPOBAHUSI. JI1.4 JI1.5 JI1.6
/JTex/ JI1.7J12.1 J12.2
J12.3J12.4 J12.5

212233
1.3 OO6paTHas peleTka u ee cBoicTna. /Jlek/ 5 2 JI1.1 J11.2 J11.3
JI1.4 J11.5 J11.6
J.7J12.1 J12.2
J2.3J12.4 J12.5

212233
1.4 [Tonstue MeTpuuHOro TEH30pa. MeTpudecKuil TEH30p KOBapUAHTHOIO U 5 2 JI1.1 J11.2 J11.3
KOHTpaBapHaHTHOTO IIpeoOpa3oBaHuii /JIex/ JI1.4 JI1.5 JI1.6
JI1.7J12.1 J12.2
JI2.3J12.4 J12.5

31 32 33
1.5 OCHOBHBIE COOTHOIIIEHHUS TEOMETPHUECKON KprucTayuiorpaduu. /Jlex/ 5 4 JI1.1J11.2 J11.3
JI1.4 JI1.5 J11.6
JI1.7J12.1 J12.2
J12.3712.4 J12.5

31 352 33
1.6 [IpocTpancTBeHHas peuieTka. 5 4 JIT.1 JI1.2 JI1.3
[TpaBuina HHAMIIMPOBAHUS HAMPABICHUNA U TUIOCKOCTEH JI1.4 JI1.5 JI1.6
Mp/ J1.7J12.1 J12.2
J12.3J12.4 J12.5

21222354
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1.7 OO6patHas perierka u ee cBoiictsa /I1p/ 5 2 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3J12.4 J12.5
0102233 54

1.8 Mertpuueckuii TEH30p KOBAPUAHTHOIO U KOHTPaBaPHAHTHOIO 5 2 J1.1J11.2J11.3
npeobpazoBanuit /TIp/ JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3J12.4 J12.5
3152 33 54

1.9 OCHOBHBIE COOTHOIICHHUS TeOMETPHUECKOi KprucTamutorpaduu /TIp/ 5 4 JIT.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3712.4 J12.5
31 32 33 54

1.10 | 3akoHBI reoMeTpruecKkoi kpucTayiorpaduu /JIex/ 5 4 JI1.1 J11.2 J11.3
JI1.4 J11.5 J11.6
J1.7J12.1 J12.2
J2.3J12.4 12.5
D152 33 54

1.11 | Crepeorpaduueckoe mpoekrupopanue /I1p/ 5 2 JI1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J2.3J12.4J12.5
013233 54

1.12 | IIpopaboTka Teoperndeckoro Marepuana. [IoAroToBKa K MPaKTHUECKUM 5 15 JI1.1J11.2 J11.3
3ausitusM /Cp/ JI1.4 J11.5 J11.6
J.7J12.1 J12.2
J12.3 J712.4 J12.5
013233 54

1.13  |IloaroroBka K KOHTPOJBEHBIM paboTtam /Cp/ 5 10 JI.1JI1.2 J11.3
JI1.4 J11.5 J11.6
JI1.7)12.1 J12.2
J12.3J12.4 J12.5
3152 33 54

1.14 | 3akon mocrosiHcTBa yriioB (Ctenona-Pome Jlenumns) /Cp/ 5 14 JIT.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3712.4 J12.5
31 32 33 54

1.15 |3akoHn kpatHbIx oTHOIeHHH (I"aromn) /Cp/ 5 20 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3J12.4 J12.5
013233 54

1.16 | Crepeorpaduaeckoe mpoekrupopanue /JIex/ 5 2 JI1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J2.3J12.4J12.5
013233 54

Pazgen 2. Kitaccupukanus KpucTaUIM4eCKHX MATEPUAJIOB 110 UX
CMMMeTPHIIHBIM CBOiCTBAM.

2.1 [ToHsiTHE CUMMETPUU CTPYKTYPHI KPUCTAIIIOB. MaTpHU4HbIe 5 4 JIT.1JI1.2 JI1.3
IIPEJCTaBIECHUS 3JIEMEHTOB CUMMETPUHU JI1.4 JI1.5 JI1.6
J1.7J12.1 J12.2
/JTex/ J12.3712.4 J12.5
31 32 33
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2.2 Teopemsl 0 coueTaHUM 3JIEMEHTOB cuMMeTpul. [lonsaTue 5 2 JI1.1 J11.2 J11.3
KpHUCTaTnueckoro knacca /Jlex/ JI1.4 JI1.5 J11.6
JI1.7J12.1 J12.2
J12.3712.4 J12.5
3132 33
23 BbIBOJ TOUEUHBIX IPYII CUMMETPUU 5 6 J1.1J11.2J11.3
(32 kpucrammmyeckux kKiacca). [[pocTpaHCTBEHHBIE TPYIITBI CAMMETPHH. JI1.4 JI1.5 JI1.6
INonsTHE IPOCTHIX HOPM. JI1.7J12.1 J12.2
/JTex/ J12.3J12.4 J12.5
212233
2.4 MaTpuyHbie IPEICTABICHUS JIEMEHTOB CUMMETPHH KPUCTAIITHYECKUX 5 2 JIT.1JI1.2 JI1.3
KJ1accoB. TeopeMsI 0 codeTaHNH 3JIeMeHTOB cummeTpun /T1p/ JI1.4 JI1.5 JI1.6
JI1.7J12.1 J12.2
JI2.3J12.4 J12.5
210222354
2.5 Kpucranninaeckue K1acchl pa3aIndHbIX CHHTOHUM. /TTp/ 5 2 JIT.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
JI2.3J12.4 J12.5
31 32 33 54
2.6 3akoH (MpaBmII0) CEKTOPUAITLHOTO CTPOEHHsI Kpuctauios /Cp/ 5 14,7 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3712.4 J12.5
013233 54
2.7 PacnpocTpaHeHHOCTb KPUCTAILIOB C Pa3IMYHbIM TUIIOM 5 15 JI1.1J11.2 J11.3
KPHCTAJUTHYECKOM CTPYKTYphI Ha 3emite /Cp/ JI1.4 JI1.5 J11.6
JI1.7J12.1 J12.2
J12.3J12.4 J12.5
01 3233 54
2.8 Kpucrannnueckue cucteMsl U KaTeropuu. [IpaBuiia KpucTaaInaecKon 5 2 JI.1JI1.2 J11.3
YCTaHOBKH B MEXIYHApOIHOH Kinaccudukanuu /Jlex/ JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
J12.3J12.4 J12.5
21222354
2.9 [ToHsiTHE MPOCTPAHCTBEHHBIX TPYII CUMMETPUH. CBSA3b MEXTY 5 2 JIT.1JI1.2 JI1.3
CUMMETPUEHN CTPYKTYpBl KPUCTAJUIOB M CUMMETpPHUEH UX CBOWCTB JI1.4 JI1.5 JI1.6
(mpurnun Heiimana) /JIex/ J1.7712.1 J12.2
J2.3J12.4 J12.5
01022354
Paznen 3. Unast koHTakTHas padora
3.1 WuauBuya bHbIC KOHCYIBTAIINH, TEKYIIHHA KOHTPoJb /MKP/ 5 33 JIL.1JI1.3 JI1.4
JI1.5 J11.6
J1.7J12.1 J12.3

6. POH/J1 OIEHOYHBIX CPEJCTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEACTB

KontponpsHas paboTa, TecT, BOIIPOCH K IK3aMEHY

6.2. TumoBBIe KOHTPOJIbHBIE 3aAaHAS M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

TumnoBsie KOHTPOJIBHBIC 3adaHUs OJIA TeKyHlef/lI aTTCCTalli NPCACTaBJICHBI B (I)OH,I[aX OICHOYHBIX CPEACTB IO JUCHUIIIIMHE

"Kpucrammorpaduns"

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTAlUN

TuroBsie KOHTPOJIBHBIC 3aJaHUS IJIA HpOMe)KyTO‘lHOﬁ aTTCCTalluU IIPCACTAaBJICHBI B (i)OHZ[aX OLCHOYHBIX CPCACTB 110

mqucrumuHe "Kpucrammorpadus"

6.4. Kputepuu ouneHUBaHUSs
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Kpurepun orieHuBaHUS 10 OATBHON CHCTEME TIPECTaBICHHI B (POHIaX OIEHOYHBIX CPEACTB MO AUCIIUIIINHE
"Kpucrannorpagpus"

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI1.1 |bataeB 1. A, bataeB | Kpucrammorpadus: o603HaueHIE U BBIBOJ KJIACCOB CHMMETPHH: HoBocubupck : OBC
A A ydaeOHOe mocodue HoBocubupckuit
(https://biblioclub.ru/index.php?page=book&id=438293) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHUTET,
2015
JI1.2 | Ymanckuii 4. C., Kpucrannorpadusi, peHTreHorpadus U 31eKTpOHHAs Mockga :
Ckaxos 10. A, MHKPOCKOTIINS: YIeOHHUK JUIS BY30B Merannyprus,
WBanoB A. H., 1982
Pacropryes JI. H.
JI1.3 |baraes U. A., bataeB | Kpucramtorpadus: MHIUIMPOBAHUE TpaHeit U pedep HoBocubupck : 9bC
A. A., Beceno C. B. | kpuctamios: yaeOHOe mocooue HoBocubupcknit
(https://biblioclub.ru/index.php?page=book&id=576130) TOCYIapCTBEHHBI
1 TEeXHUYECKUH
YHUBEPCHUTET,
2019
JI1.4 | Todmenern P. JI., Kpucramnorpadus: mororpadus MuHck : OBC
AnuncoBud A. T'. (https://biblioclub.ru/index.php?page=book&id=576475) Benapyckas
HaByka, 2019
JI1.5 | barae U.A., bataeB | Kpucrammorpadus. O603Ha4eHUE U BBIBOJ KilaccoB cuMMeTpuu: | HoBocuOupck : 9bC
AA. yaebHOe mmocooue HoBocubunpckmii
(https://znanium.com/catalog/document?id=396045) rOCYJapCTBEHHBI
1 TEXHUYECKUU
YHUBEPCHUTET
(HI'TY), 2018
JI1.6 |bataeB N.A., baraes |Kpucrammorpadus. @opMsl KpUCTAIINIECKIX MHOTOTpaHHUKOB: | HoBocHOuUpCK : 3BC
AA ydaebHOe mocodue HoBocubupckuit
(https://znanium.com/catalog/document?id=396046) rOCYIapCTBEHHBI
¥ TeXHUYECKUU
YHUBEPCUTET
(HI'TY), 2018
JI1.7 | Jleonrok H. U., Kpucramnorpadus: 3apoxaeHue, pocT 1 MOphOJIOTHS Mocksa : FOpaiir, 9bC
Konopynuna E. B, KPHUCTAJUIOB: YIeOHHK JJISI BY30B 2025
Bonkosa E. A, (https://urait.ru/bcode/563109)
Mansnes B. B.
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 |Kemnu A., I'poc I'., | Kpucrammorpadus u 1edexTsl B KpUCTA/UIAX: HAydHAs Mocksa : Mup, 9bC
[Hackonsckuit M. I1. | muteparypa 1974
(https://biblioclub.ru/index.php?page=book&id=447893)
JI2.2 | EropoB-Tucmenko Kpucramnorpadus u kxpucramioxumus: yaeOHUK IS By30B Mocksa: KAV,
10. K., Ypycos B. C. [2010]
JI2.3 | 3aranbckas 0. T'., I'eomerpudeckas Kpuctammiorpadus: yaeOHoe mocodue mis Mockaa :
JIutBunckas I'. I1., BY30B WznarenscTBO
Benos H. B. MI'Y, 1973
JI2.4 | Kutrens Y., I'yce Beenenue B pu3MKy TBEpAOTO TENa Mocksa:
A A dusmatrus, 1963
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.5 | ackombekast M. I1. | Kpucrammorpadwus: yaeOHOE TocOOHE ISt BTY30B Mocksa :
Bricmas mikona,
1984

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTn "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHH0-0nbmnoTeunas cuctema (ObC) / nzgarensctBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTckas OMONIroTeka OHIAWH [ DNEeKTPOHHBIH pecypc] : anekTpoHHo-0ubmmoteunas cuctema (95C) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/

93 |Opaiit [DnexkTponHsIi pecypc] : anekTpoHHO-0nbnuoTeunas cucreMma (ObC) / uzpatensctBo FOpaiit. URL:
https://urait.ru

94 | eLIBRARY.RU [3nekTpoHHbIH pecypc] : anekTponHas onbmmoreka / Hayd. sanektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyenune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMALNOHHO-CIIPABOYHBIE CHCTEMBI

1. DnexkTpoHHBIH KaTajor HaydHoU 6ubmuorexu YenlV [DnekTpoHHBIH pecype] : 6a3a qannbix / YensO. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTuAMCIUILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommanus Thomson Reuters. — Pexxum goctyma:
Juis 3aperucTpup. nonb3oparenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum goctyna: mis
3apeructpup. nosup3osarenei YenlV. — Teker : 3eKTPOHHBIN.

5. Springer Link : [caifr]. — URL: http://link.springer.com/ — SI3. anrsn. — PexwuM nocTymna: Ui 3aperucTpup. MOJIb30BaTenei
YenlV. — TekcT : 21eKTPOHHBI.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOY JIS)

OcBoeHHUE AUCIUTIUIHHBI OCYIIECTBISIETCS B Y4eOHOH ayUTOPHUH IIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecin
3aHATUS BEAYTCA I MOTOKA CTYJCHTOB, TO IUCIMILUIMHA BEJETCS B ICKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyCa,
paccuntanHoii Ha 100 cTyneHTOB.

JI7is yCremHoro 0CBOCHUS TUCIMIUIMHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYAbTUMEIUHHBIM KOMIUIEKCOM U KpaHOM
JUTSL IEMOHCTpPAIMH CIaiI0OBBIX TPE3CHTAIH.

Hcnonb3ytoTes 2JIeKTPOHHBIA YHTATBHBIN 3a)1 HayaHoU Oubmuoteku Yenl'V (aymutopus 206) u yaeOHas 1abopaTtopus
BBIUHUCIIUTENBHOH (Gr3nKy Kadenpsl TeopeTndeckoit Gu3uku (ayauropus 222) [uIs cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAII[CHHBIE IePCOHAIBHBIMI KOMITBIOTEpaMU, MyIbTUMEUHHON anmapaTypoil. B aynmuropusix obecreueH OCTyI K
Pa3IMYHON CIPAaBOYHON JIUTEPATYPE, SHIMKIIONEUSIM, OnOIMorpadMueckuM 1 MOJTHOTEKCTOBBIM 0a3aM JJaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

U3yuenne aucnummuabl «Kpucramiorpadusy npennonaract HaTMYKe Y CTYICHTOB ONPEACIICHHOW MaTeMaTHYeCKON
MMOATOTOBKH, B YACTHOCTH YMEHHE OTIEPUPOBATH BEKTOPHBIMH U CKAJSIPHBIMH BETUYMHAMU, UMETh MPECTABICHUS O
MaTpUYHOM MCUYHMCIIEHUH, BKIIOYAsl ONlepaliiy ¢ MaTpuliamu. B 3Toil cBA3U pekoMeH 1yeTcs MOBTOPUTh YKa3aHHBIE Pa3/iesibl
U3 KYPCOB « AHAIMTUYECKOU TeOMEeTpUN» U «JIMHEHHOM anreOphDy.
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IIpn n3yd9eHnH TEOpeTHYecKOro MaTepHana Ha JEKIUAX CIeAyeT OBITh MpeAeNbHO coOpaHHBIM. B ciydae
HEMOHUMAaHUS JIEKTOPa XKeJIaTelnbHO BEPHYTHCS K pa3leny, KOTOPBIN TpedyeT JONOIHUTENFHOTO PACCMOTPEHUS U aHAIN3A.
JKenaTtenpHO moOcIe MPOCTYIIMBAHMS JICKIIUH B TOT XK€ JICHb B JOMAITHUX YCIOBUSX, JINOO B YUTAIBHOM 3aJIe IIOBTOPUTH
MIPOHJICHHBIN MaTepHral ¢ pa300poM co/iepKaHHI HOBBIX IOHATHI U ONPENIeNICHHH, a TaKkKe MOTyIeHHBIX TEOPETHIECKIX
cooTHomreHnH. Takas cucremMHast paboTa MO3BOJISIET MOATATHO OCBANBATh IIPOTPAMMHBIA MaTEpHAl B ONIPEACICHHON
cucTeMe U ONaronpusTCTBYET €ro 3allOMUHAHUIO.

K mpaxTHdeckuM 3aHATHIM CIEAYeT TOTOBHUTHCS TakXkKe 3a01arOBPEMEHHO, TIOBTOPSIS TCOPETHICCKUN MaTepHal K
Kax/0# ouepenHoit Teme. [Ipn 3TOM menecooOpa3Ho MPOPENINBaTh T€ 3aaHMs, KOTOPHIE JIEKTOP AaeT Ha CAMOCTOSTEIBHYIO
npopaboTKy. 3aAa4un, KOTOPbIe BEIHOCATCS Ha MPAKTUUECKUE 3aHATHSI KeJIaTelbHO MPOPELINBaTh B MoJHOM o0beme. Ecin
KaKHe-TO U3 HUX HE YCIEIH PELIMTh Ha 3aHATHSX, UX LeJ1ecO00pa3HO pelinTh [10CIe 3aHATHIH caMocTosATenbHO. [Ipu
BO3HMKAIOIIMX BOTIPOCAX IO aJITOPHTMY PEIISHHUS, THN00 BEIBOAY KaKMX-THOO TEOPETHUECKUX COOTHOIICHHUH ClleyeT
00paTuThCs 32 KOHCYIbTAIMel JIN00 HEMOCPECTBEHHO K MPEMOAaBaTeIto (BO3MOXKHO 110 3JIEKTPOHHOM 1ouTe, skype), 1160
K COKYPCHUKY.

IIpu moaroToBke K SK3aMeHy IIeIecO00pa3HO OYepeHON JIeHb HaYWHATH C IIOBTOPSHUS MaTepuala, IpOHIeHHOTO
B TIPEBITYIINHA J€Hb, ¥ JINIIb 3aTeM MEPEXOAUTh K HOBOMY MaTepraiy. JKemaTensHo Bech epedeHb BOIPOCOB K 3K3aMEHY
pa3dUTh Ha KOJIMYECTBO AHEH MOATOTOBKH, OCTaBHB MOCIEIHUI AeHb B pe3epBe. Bompockl, HesCHbIE 11 HOHUMAaHUS,
HE00X0AMMO 00sI3aTeNTFHO 3aIUCHIBATh, YTOOBI 3aTEM 33/1aTh UX IPEIIOJABATEI0 Ha KOHCYIbTAIHH.

B ciyqae npuMeneHus Tpu 00ydeHHH AUCIUTUTMHEL SJIEKTPOHHOTO 00YYEHUS, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJArOIMUXCSI U IPEHOAAaBATENsI OCYIIECTBISIETCS B PEKIME PEATbHOTO BPeMEHH (OHIANH-IEeKIUN
(BeOMHApHI), YaThl, BUACO-KOHGEPEHIIUHU | AP.) WIN OTIOKEHHOTO BpEMEHH (CHCTeMa JUCTAaHIIMOHHOTO 00y4yeHus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JIP.).

ITpu 0Oyderny nHI C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3/J0POBBSI JJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHbIE
oOpa3oBaTeNnbHbIE TEXHOJIOTHH MPEAYCMATPUBAIOT BO3MOKHOCTh NpHeMa-nepeaadyd HHGOpMAIMK B TOCTYMHBIX AJISI HUX
dbopmax.

Peanmsamust qUCIUIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00y4eHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUY «I10JI0kKEHHS O pearn3anuy OCHOBHBIX U JOMOTHUTEIBHBIX 00Pa30BaTEIbHBIX
MPOTrpaMM C MPUMEHEHUEM HIIEKTPOHHOTO 00yUeHUs U AUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH B (enepanbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeIFHOM YUPEKICHUH BEICIIETO 00pa3oBaHms «eIsIOMHCKUH rocynapCcTBEHHbINA
yHHBepcHUTeTY, «I10707KeHNs 0 TOpsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpamMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHUS B OPTaHU3AIMAK, OCYIIECTBISIOMIX
00pazoBaTENBHYIO ACATEIEHOCTD, YICOHBIX MIPEAMETOB, KYPCOB, AUCIUILTHH (MOIYIICH), IPAaKTHK, TOTMOTHUTEIBHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON HH(POpMaImonHo-00pa3oBatenbHOl cpenst T BOY BO
«Uenl'Y». B uckmoanTenpHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3anuy 00pa30BaTeNbHON IESTETLHOCTH C
npumerenueM 20, IOT MOryT mpUMEHSITh KOMIIOHEHTHI, HE BXOAALINE B IEPEUEeHb 3JIEKTPOHHON HHPOPMALIMOHHO-
00pazoBaTeNbHO CpebI.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JTUCIIMITJINHBI OBYYAIOHNIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 310POBbSA

OcBoeHHME JAWCUWIUIMHBI HMHBAIWAAMH M JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCA C
WCIIOJIb30BaHUEM CIEIUAITBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM IO OOYYEHHIO WHBAIMIOB M JIHMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydarorierocst (MOOWIbHBIE CHENHANbHBIE TEXHUYECKHE CPeICTBA IS JIMI[ C HAPYIICHUAMH 3PEHUS U C
HapyIICHUEM CITyXa, ACCUCTUBHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH ).

[Ipu HEOOXOMUMOCTH /sl OOYJAIOIIMXCS C HAPYIICHUSMH 3pEHUS Ha pabOYMX MeCTax JUIsl MPOBENCHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCs CIELMAIBHOE IPOrpaMMHOE obecreyeHrne (ImporpaMma pedeBOil HaBHUTaLUH,
peyeBbIe CHHTE3aTOPBI, DKPAHHBIE JTYIIbI).

B yueOHble aymauTOopum oOecreynBaeTcsi OECHpENsATCTBEHHBIH JOCTYyHn il OOyJalomuXcs C WHBATHIHOCTBIO U C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0pOBbs. B Kakmoil ayauropuu, rae oOydaloTcs WHBANUABI U JIMIA C OTPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3JIOPOBbS, TPEAYCMATPUBACTCS COOTBETCTBYIOIIEE KOJMYECTBO MECT /I OOY4YaloIIMXCHd C  Y4ETOM
HapPYIICHUH UX 37I0POBBSI.

Jis OCBOGHUS JVCIUIUTUHBI WHBAIUIAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBS MPENOCTABISIETCS] JOCTYIT K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMC B HaydHoll Oubnmorexke Yenl'VY, ¢ MOMOIIBIO CHENMAJIbHBIX TEXHHUUYECKHX CPENCTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB K AJIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIe HayaHOU OnbmmoTekn Yenl'Y win 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKue MaTepHaibl Uil OOYJarolIMXCS M3 YHCIa WHBAJIMIOB M JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbS MPEIOCTABISAIOTCS B (opMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIIPHUSTHS
nHpoOpManuy.

Jis MHBANHMIOB WM JIUII C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OCBOCHWE JHMCIUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTHIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.
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IMpn mpoBepeHWM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO M C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[J0pPOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIEHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHJUBHUIYalbHBIX OCOOEHHOCTEH MHCTPYKIIMU O MOPSJKE MPOBENECHHUs MIPOMEXKYTOUYHON aTTECTAllMH, OLICHOYHBIX CPEJICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiins, ¢
HCIIONIb30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYphl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIKUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHWE IpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3I0POBbsl IIPEIOCTABIIAETCA NONOJHUTEIBHOE BpEMs AJI IOATOTOBKM OTBETA HA 3aJaHus,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB O0YUEHNsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.
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[Ipencenarens YdeHoro coBera
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ABTOD (COCTaBUTEIIH) M. B. MattonrHa
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