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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II)IO npenoaaBaHus TUCHHUIIIIMHBI ABJISACTCA 3HAKOMCTBO CTYACHTOB C OCHOBHBIMH INOHATUAMHA U MECTOAaMU
EU'IFOpI/ITMI/I‘-ICCKOI‘/‘I Tononoruu. Pa3sutue Y CTYACHTOB JIOTUYECKOT'0 MBIIIJICHNS, HABBIKOB B YMEHUU UCIIOJIB30BaTh
AJITOPUTMHUYCCKUE MCTOAbI ITPU PEHICHUHN IMMPUKIIAAHBIX 3a1a4, B TOM YHCJIC CBA3aHHBIX C peanmaunel‘/i HpO(bCCCI/IOHaJ'IbHBIX

hyHKITHIHA.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

W3y4yenne 0CHOBHBIX IIOHATHH, PE3yJIbTATOB U METOL0B AJITOPUTMUUYECKON TOIOJIOIMU MAJIbIX PA3MEPHOCTEN CTYAEHTAMU
JIaHHOT'O HAIIPaBJICHUS.

BeipaboTka y CTyIeHTOB YMEHHSI CAMOCTOSITEIIFHO H3ydaTh YIeOHYIO TUTEpaTypy 10 MaTEMaTUKE U €€ IIPUI0KCHUSIM.

Pe3yJ'ILTaTLI O6y‘IeHI/I$I 0 JUCHUINIMHE HAIPaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB, COOTBETCTBYIOIIUX KOMIICTCHIHAM VK-1
n IIK-1:

VYK-1.1. Bemonaser nonck nHGpopManny, orpeaenseT KpUTEepHH CHCTEMHOTO aHaJIN3a ITOCTABICHHBIX 3a1a4

VK-1.2. Vcnonb3yer KpUTHYESCKHUIA aHaIH3, CACTEMaTH3ALUI0 1 0000meHHe HH)OPMALIUH JJIs PEIICHUS TIOCTaBICHHBIX
3amaq

ITK-1.1. OGmagaeT 3HaHUAMH 00 OCHOBHBIX METOJIaX IMPOBEICHUS HAYIHO-HCCICAOBATEIECKHX Pa3paboToK; 0 crocodax
TUTAHUPOBAHMS U OPTaHU3aIUHU HCCIISTOBAHUN

ITK-1.2.[leMOHCTpHpPYET YMEHHS: IIPOBOIUTH IIOKCK, H3yIEeHHE U 0000IIEHIE HayIHOTO OTIBITA B COOTBETCTBYIOMICH 00IacTH
WCCIIEIOBAHUI; OTIPEACIATH LN U 3aJa9H UIAHUPYEMbIX HCCICI0BaHMH U pa3paboTOK; IIPOBOIUTE HCCIIEOBaHHIE,
COCTaBJIATh €r0 ONHUCaHNe, (OPMYIHPOBATH BEIBOBI 110 MOTYIEHHBIM Pe3yIbTaTaM

ITK-1.3. ImMeeT mpakTU4eCcKuii ONBIT (HABBIKN): MPOBEACHNUS HAYIHBIX UCCIICIOBAHUHA B COOTBETCTBHH C IOCTABICHHOM
LEJIbI0; COCTABIIEHHUs OTYETOB 110 TEME U TI0 pe3yAbTaTaM MPOBEICHHBIX HAy4HO-HCCIEI0BAaTENbCKUX Pa3paboToK

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (paszen) OIOI: | K.M.01.J1B.01.01.02

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

W3yyenue qaHHONM NMCUUILIMHBI OIIUPAETCS HA 3HAHUS 110 JIEMEHTapHOM MaTEMaTHKE, IIOJIY4EHHbIE CTyACHTAMU B CpEIHEH
HIKOJIE, a TaKXKe TpeOyeT MpeaBapUTEeNbHbIX 3HAHHN 10 TUCIUIIIHHAM:

Tononorus

Teopus y31oB

Teopus rpynn

2.2 JIucuMnJuHbI M MPAKTHKH, 1JIS KOTOPbIX OCBOEHUE TAHHOW JUCHMILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
npeauiecTByouiee:

HaHHaH JUCHUIITINHA ABJISICTCSA npe/:[meCTBonmeﬁ JUJIA TUCHMILINH

BeruucnurenbHas TOOJIOTHS

Teopus CII0KHOCTH T€OMETPUIECKUX 00BEKTOB (HAYYHBIN CEMHUHAp)

Hayuns1ii cemunap

3. KOMIETEHIMY OBYYAIOIIErOCSI, ©OPMUPYEMBIE B PE3Y.JIBTATE OCBOEHHUS JUCLUATLIAHBI
(MOZY.JI)

YK-1: CriocofeH ocymecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 HH(OPMALU, IPUMEHATh CUCTEMHBIH
TIO/IXO/1 /LISl pellleHHus MOCTABJIEHHBIX 32124

3HaTh:

Jns noctmxenust YK-1.1: npuHIUMIBI TOUCKa HHPOpMAIUN

Ymers:

Jlisa noctmxenns YK-1.2: mpoBoIUTh MOMCK, H3ydeHHE W 0000IIEHIe MaTepHIa M0 alTOPUTMHYECKON TOTIOIOTHH

Baanern:

I[J'IH JOCTHIKCHU S VK-1.2: HaBBIKAMH HCITOJIL30BaAHMS KPUTUYCCKOI'0 aHaJIn3a, CUCTECMATU3allnu U O606IH€HI/I$[ I/IH(i)OpMaI_[I/II/I
JUTS pEIICHUS TOCTABJICHHBIX 3a/1a4

© ®I'BOY BO «Henl'V»




B

MUMWHOBPHAYKHN POCCHUU

YUPECKACHUE BBICIICTO O6pa30BaHH§I

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma AUCHUIUINHBI "ANTOPUTMUYECKAst TOTIOJOTHS (HAYYHBIM CeMHHap)" MO HaNpaBICHUIO
noarotoBkH (creruaibHocTH) 02.03.01 "Marematnka 1 KOMIIBIOTEPHBIE HAYKH'" HAIIPAaBIEHHOCTH (TIPOQHITIO)
MaremaTtrndeckie ¥ KOMIBIOTEPHBIE METOBI B (PyHIaMEHTANBHBIX U MPUKIaTHBIX HccnenoBanusiax PT'BOY BO

«Yenl'Y»

crp. 4

IIK-1: CnocodeH npuMeHATH GyHIaAMeHTAIbHbIE 3HAHUS, IOyYeHHbIE B 00JIACTH MATEeMATHYECKHUX H (MJIH)
€CTeCTBEHHbIX HAYK, IIPH IIPOBEJCHUH HAYYHO-HCCIEI0BATEIbCKHX Pa3padoTok

3HaTh:

21.]'[5[ JOCTHIKCHU A IIK-1.1: ocHOBHBIC TMOHATHS, PE3YJIBTATBI U MCTOAbI aHFOpHTMquCKOﬁ TOIIOJIOTHH, 00J1acTh NX
TMPUMEHCHUA

YMmers:

Jis noctmxenus I1K-1.2: mpoBoANTh MOUCK, H3ydeHHE B 0000IIEeHHEe MaTepIIa [0 AITOPUTMUYECKOH TOMOIOTHH

Baanern:

Jns noctmxenust [1K-1.3: HaBpIkamu pemeHust 3a1a4 mpo(ecCHOHAIBHOM 0071acTH, UCTIONB3YA anmnapaT aJrOpUTMHUIECKOH
TOTIOJIOTUH

B pe3yibTaTe 0cBOCHHS JUCHMILINHBI 00yYAIOLIUICS J0JKEH

3.1 |3narn:

3.1.1

OCHOBHBIC TOHATHA, PE3YJIbTAThl U METOABI aHFOpHTMHI{CCKOﬁ TOITIOJIOTHH

3.2 | YMmeTh:

3.2.1

TIPOBOJAUTH IMMOUCK, U3YIYCHUC U 0606HICHI/IG MaTepuia mno aHFOpI/ITMI/I‘IeCKOﬁ TOIIOJIOTHUH

3.3 | Bnagern:

3.3.1

HaBbIKaMHM PCHICHUA 3a1a4 HpO(I)eCCPIOHaJ'ILHOfI o6nacm, HCIT0JIB3Y4 arapar aﬂrOpHTMH‘{CCKOﬁ TOITIO0JIOTHH

4. OFBLEM JUCUUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

23ET

YacoB 1o yueOHOMY IIaHy : 72
B TOM YHCJIC :
ayIUTOPHBIC 3aHITHS 32 3a4eThl 6
camocTosATeNnbHas pabota 36,7

KOHTaKTHas pabota: 35,3

Bune! koHTpONS B cemecTpax:

HKP: 3.3
5. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIIMHBI (MOY.JIS)
Kon HaumeHoBaHue pa3/iejioB H TeM /BU/ 3aHATHSA/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pa3nein 1. Teopusi HOpMaJBLHBIX KPUBBIX U OBEPXHOCTE#

1.1 Ornpenenenue GyHIaMEHTAIBHOTO pelieHus. Jloka3aTeTbCTBO TEOPEMBI O 6 2 JIT.1JI1.2J12.1
CYIIECTBOBAHWY M €MHCTBEHHOCTH (DYHIAMEHTAITBHON CUCTEMBI J2.2
pelIeHuit OTHOPOAHON CHCTEMbI TMHEUHBIX YPaBHEHUH C LIETBIMU
kodpuLmeHTaMHU. ANTOPUTMHUYECKOE TOCTPOEHHE (QYHIaMEHTANbHOM
cUCTeMBbI pereHui. /JIex/

1.2 Orpenenenue v NpuMepbl HOPMAITBHBIX KPUBBIX B TPHAHTYJIMPOBAHHBIX 6 2 JIT.1JI1.2J12.1
noBepxHOCTIX. CrcremMa cooTBeTcTBUS. /JIex/ J12.2

1.3 Jloka3aTenbCTBO TEOPEMbI 0 OMEKTHBHOCTH MHOYKECTBA KIIaCCOB 6 2 JIT.1JI1.2J12.1
HOPMAJIbHBIX TIOBEPXHOCTEN U 1IEJIOUNCIIEHHBIX PELIEHUH CUCTEMBI 2.2
cooTBeTcTBUs. DyHAaMEHTaIbHbIE KPUBBIE U MX aJITOPUTMHUYECKOE
nocTpoenne. ['eomerpruueckoe cymmupoBanue. /JIex/

1.4 Teopus HOPMaIBHBIX KPUBBIX B TOBEPXHOCTSX, Pa30MTHIX Ha 6 2 JI1.1 JI1.2J12.1
pyuku. /Jlex/ 2.2

1.5 Omnpezenenue u NpUMepbl HOPMaJIbHBIX ITOBEPXHOCTEH B 6 2 JI1.1 J11.2J12.1
TPHAHTYJIHPOBAaHHBIX MHOT000Opa3msx. [Iporenypa Hopmamm3ammu /Jlex/ J2.2

1.6 ®yHIaMeHTalIbHBIE TIOBEpXHOCTU. ['eomeTpuueckoe 6 2 JI1.1 JI1.2J12.1
cymmupoBanue. /JIex/ 2.2

1.7 Paszbuenne Maoroo6pasust Ha pydkn. OnpeneneHne u mpuMeps 6 2 JIT.1JI1.2J12.1
HOPMAaJIBHBIX ITOBEPXHOCTEH B MHOT0OOPa3usX, pa3OUTHIX HA PYUKH. 2.2
Cucrema cootBercTBusl. /JIex/
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1.8 [Ipouenypa HopMaIM3aIMi HOPMAJIbHBIX TOBEPXHOCTEH B 6 2 JIT.1JI1.2J12.1
MHOT000pa3usix, pa3dUTHIX Ha pydkH. /Jlex/ 2.2
1.9 Teopust HOpMaJIbHBIX TOBEPXHOCTEH B MHOTOOOpa3UsIX C IPaHUYHBIM 6 2 JI1.1 J11.2J12.1
y3opom. /JIek/ 2.2
1.10 | Teopus HOpMaJBHEIX KPHUBEIX. TeopHs HOpMaIbHEIX MOBepXHOCTEH. /Cp/ 6 12 JI1.1 JI1.2J12.1
2.2
Pazgen 2. Meroa Xakena
2.1 ANTopuTMHUYECKUE BOIIPOCHI TONOIOTUU. MeTo1 HOpManbHbIX 6 2 JI1.1 JI1.2J12.1
noBepxHocTell XakeHa allrOpUTMUYECKOTO PELIEHHsI HEKOTOPBIX 2.2
TOIOJIOTHYECKUX 3aad. /JIex/
2.2 AJNTOPUTM pacrio3HaBaHHs TPHBHAIBHOTO y31a. /JIek/ 6 2 JI1.1 JI1.2J12.1
2.2
23 ANTOpUTM BBIYHCICHUS POIA OKPYKHOCTH Ha Kpae MHOrooOpasus. /JIex/ 6 2 JI1.1 JI1.2J12.1
J12.2
2.4 AJNTOPUTM PACMO3HABAHUS PACHICIIIEMOCTH 3arieruieHus. /Jlex/ 6 2 JIT.1JI1.2J12.1
J12.2
2.5 ANTOPUTM, BEISCHSIOIINH, SIBJISIETCS JIN TAaHHOE MHOTOOOpasue 6 2 JI1.1 JI1.2J12.1
HETIPUBOIUMBIM, TPAHUYHO HEMIPUBOAUMEIM. /JIex/ I2.2
2.6 ANTOpUTM pacro3HaBaHUs, SIBISIETCS JIM JaHHAs IOBEPXHOCTD 6 2 JI.1 J11.2J12.1
HEC)KMMAEMOU M rpaHMYHO HecxknMaeMmon. /JIek/ J2.2
2.7 AJITOPUTM pacro3HaBaHHs TPEXMEPHO# chepsl. /JIek/ 6 2 JI1.1 J11.2J12.1
J12.2
2.8 Merton Xakena. [Ipumepst anroputmoB /Cp/ 6 24,7 JIT.1JI1.2J12.1
J12.2
Pa3gen 3. Mnasi KoHTaKTHas padora
3.1 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 6 3.3 JI1.1 JI1.2J12.1
J12.2

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

CpencTBa OLIEHUBAHUSA, UCIOIb3yeMbIE JJIS TEKYIIEr0 KOHTPOJIS:
- IOKJIaJ.

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHUAJIbI 11 TEKy[IIeﬁ aTTeCTallun

CryneHTy npeiaraeTcst pa3oopars OAUH U3 aTOPUTMOB U CIENaTh JOKIaA Ha pa300paHHYIO TEMY.
Tembl [OKTaI0B!

OO AW~

. Teopust HOpMaJIBHBIX TOBEPXHOCTEH B MHOTOOOPA3MsIX C TPAaHHIHBIM Y30POM.
. AJITOpHUTM pacno3HaBaHUS TPUBUAIBHOTO Y37IA.

. ANITOpUTM BBIYKCIIEHHS POJa OKPYKHOCTH Ha Kpae MHOTooOpaszusl.

. AITOpUTM pacIo3HaBaHUs PACIIEIIIEMOCTH 3aLeTICHNUSL.

AJIFOpI/ITM, BBIHCHHIOmHﬁ, SABJIACTCA JIU JaHHOC MHOFOO6pa3I/Ie HECTIPUBOJUMBIM.

. AIITOpHTM, BBICHSIONIUHN, ABIAETCS I JAHHOE MHOT000pa3ye rpaHUYHO HETIPUBOIHMBIM.
. AIITOpHUTM paclo3HaBaHUs, ABISAETCS M AaHHAs MOBEPXHOCTb HEC)KMMAEMOH.

. AlTTOpUTM pacrno3HaBaHUs, SIBJIAETCA JIU JaHHAs IOBEPXHOCTb TPAHUYHO HECKUMAEMOM.

. AJITOpUTM paclo3HaBaHUS TPEXMEPHOH cepsl.

CIHCOK HAYIHBIX ITyOJTHKAIMH s OATOTOBKH JTOKJIama:
1. Matgees, C. B. AnroputMudeckast TONOJIOTHS M KiTaccu(UKAIHs TpeXMEpHBIX MHOT00Opasuii / C. B. MaTsees. — M.
MITHMO, 2007.
2. Jaco, W. An algorithm to decide if a 3-manifold is a Haken manifold / Jaco W., Oertel U. — Topology, 1984, V. 23, Ne 2. P.
195-2009.
3. Matsees, C. B. Anroputm pacno3HaBaHus TpexmepHoi cdepsl (o A. Tommcon) / C. B. Matsees. — MaTtematnaeckuit
coopuuk. 1995. T. 186, Ne 5. C. 69-84.
4. Matsees, C. B. AnropuTMH4eckre 1 KOMITBIOTEpHBIC METOBI B TpeXMepHoit Tomosioruu / C. B. Matsees, A. T. ®omeHko.
— 2-e u3n., nepepad. u gom. — M: Hayka, 1998.*
5. HlyGepT, X. ATroput™ AJs pa3ioKeHus 3aleieHnid Ha mpocthle cnaraemble / X. Lllydbept. — Matematnka: cOOpHUK
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nepeBoJoB. 1966. T. 10. Ne 4. C. 45-78.

6. C.B. MaTBeeB, AIJUTUBHOCTH CIIOKHOCTH M METOJ XaKeHa B TOMOJOTHH TPEXMEPHBIX MHOT000pas3uii // YKpanHCKHii
MaremaTrueckuid xxypHai. 1989. T. 41. Ne 9. C. 1234-1239.

7. C.B. Matgees, E.A. ®omunsx, HopmansHbIE TOBEPXHOCTH B TPEXMEPHBIX MHOT000Opa3msax // Jlokmansr Axanemun Hayk.
2002. T. 384. Ne 6. C. 727-730.

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUSI JJIsI IIPOMEKYTOYHOI aTTeCTANN

Bompoce! k 3auety

1. Ompenenenne GhyHIaMEHTAIBHOTO pEHIeHHs. J|0Ka3aTeIbCTBO TEOPEMBI O CYIIECTBOBAHHIH M €IHHCTBEHHOCTH
(hyHIaMeHTaIbHOM CUCTEMBI pellleHUI OJHOPOJHON CUCTEMBI INHEHHBIX YPaBHEHUH ¢ HenbIMu Koddduiuenramu.

2. Ompezenenye U MpUMeEPbl HOPMAIbHBIX KPUBBIX B TPUAHTYIUPOBAHHBIX MOBEPXHOCTAX. CHCTEMAa COOTBETCTBHS.

3. Jloka3aTensCTBO TEOPEMBI O OMEKTHBHOCTH MHOYKECTBA KJIACCOB HOPMAJIBHBIX TIOBEPXHOCTEH 1 IIEIIOYNCICHHBIX PEIIeHUH
cucTeMBI cOOTBeTCTBUS. DyHTaMeHTaNnbHbIC KPUBBIE H MX aJITOPUTMHUYECKOE OCTpoeHHe. ['eoMeTprieckoe CyMMIPOBaHHE.
4. Teopusi HOpMaNIbHBIX KPUBBIX B TOBEPXHOCTSIX, PA30UTHIX HA PYUKH.

5. OnpeneneHue U MpUMepHl HOPMAJIBHBIX TOBEPXHOCTEH B TPHAHTYITMPOBAHHBIX MHOTOOOPA3HIX.

6. IIporeypa HOpMaIH3aIUy TOBEPXHOCTEH B TPHAHTYIMPOBAHHEIX MHOTOOOPA3HAX.

7. ®yHIaMeHTallbHbIe TOBEPXHOCTH B TPUAHTYIHPOBAHHBIX MHOTOOOPA3UsX.

8. 'eomeTpryeckoe CyMMHUPOBaHUE B TPHAHTYIIMPOBAHHBIX MHOTOOOpa3HsX.

9. Pa3buenne MEHOrooOpasus Ha pyduku. OnpeneneHne 1 IpruMepsl HOPMAIbHBIX IOBEPXHOCTEH B MHOTOO0Pa3MsX, pa3OUTHIX
Ha pydkn. CHcTeMa COOTBETCTBHS.

10. IIpouenypa HOpMaIU3alKU HOPMAJIbHBIX TIOBEPXHOCTEH B MHOTOOOpa3usIX, Pa30UTHIX Ha PYUKH.

11. l'eoMeTpryeckoe CyMMHPOBaHHE HOPMAJIbHBIX TOBEPXHOCTEH B MHOTO0OPa3HsX, pa30UTHIX Ha PYJKH.

12. Teopust HOpMaIBHBIX TOBEPXHOCTEH B MHOTOOOPA3HIX C TPAHUYHBIM Y30POM.

13. MeTtox HOpMaNbHBIX OBEpXHOCTEll XaKkeHa alrOPUTMHIECKOTO PEIeHHsT HEKOTOPBIX TOMOIOTHUECKUX 3a/aY.

14. AnropuT™ pacrio3HaBaHUs TPUBHAIBHOTO Y3J1a.

15. AstropuT™ BEIYHCIIEHHS PoJia OKPY)KHOCTH Ha Kpae MHOT00Opa3Hsl.

16. AIropuT™ pacno3HaBaHUsl PaCICIUISIEMOCTH 3aIleTUICHHSL.

17. AnroputM™, BBICHSIONIHUHN, ABIAETCS JIU JAHHOE MHOT00Opa3ye HEMPHBOAUMBIM, TPAHUYHO HETPHBOIUMBIM.

18. AsropuT™ pacrio3HaBaHUs, SBISCTCS JIH JaHHAS TIOBEPXHOCTh HEC)KIMASMOM M TPAHUIHO HEC)KUMAaEMO1.

19. AropuT™, BBISICHSIOIINH, SIBJSIETCS T JAHHOE MHOTO00Opa3re MHOrooOpasruemM XakeHa.

20. ATropuT™ pacno3HaBaHUs TPEXMEPHOH chephl.

6.4. Kputepun oueHuBaHus

BannpHO-pedTHHIOBas cucTeMa OLEHKH 3HAHUM CTY[eHTa 110 IUCIUIUIMHE BHICTPaUBaeTCs Ha OCHOBE 0aJJIOBOM OLICHKU
Pa3UYHBIX (OPM JESITETBHOCTH CTYICHTOB.

OHCHI/IBaHI/Ie CTYACHTA MPU TEKYIIEM KOHTPOJIC BEACTCA O BBICTYIIJICHUIO CTYACHTA C JOKJIAA0M.

OreHIBaHNE BBICTYIICHHS CTYACHTA C JTOKJIAJI0M

45 - 60 6anmoB — Y4eOHBIH MaTepHal OCBOEH CTYACHTOM B TIOJIHOM 00BeMe, CTYACHT JITKO OPHEHTUPYETCSI B MaTepHale,
MOJHO U apTYMEHTHUPOBAHO OTBEYAET Ha JOMOIHUTEIbHbIE BOIIPOCHI, U3/1araeT MaTepHai JOTHUECKU NOCIeI0BaTeNbHO,
JIeTIaeT CaMOCTOSATENbHbIE BHIBOBI, YMO3AKIIIOUEHUS, AEMOHCTPUPYET KPYro30p, UCMOIIB3YeT MaTepUall U3 JOMOTHUTENbHBIX
HCTOYHHMKOB, HHTEPHET PecypcChl. JJOKIax HOCHT HCCIEN0BATEIECKUI XapakTep. Peus XxapakTepu3yeTcs: SMOIOHAIBHON
BBIPA3UTEIBHOCTHIO, YETKON TUKIMEH, CTUINCTHYECKON B 0pdOodNHNIecKoil IpaMOTHOCTbIO. McIoIb3yeTcs: HaTJIs THbIH
Martepuas(npe3eHTaIHs ).

31 - 44 6amnoB — [To cBOMM XapaKTEPUCTHUKAM COOOIICHNE CTYIEHTa COOTBETCTBYET XapaKTePUCTHKaM OTIIMYHOTO OTBETa
(cM. BBIIIE), HO CTYJICHT MOJKET HCIIBITEIBATh HEKOTOPBIE 3aTPYAHEHHS B OTBETAaX Ha JOMOJIHUTENEHBIC BOIIPOCHI, OITYyCKAaTh
HEKOTOPbIE MOTPEIIHOCTH B pedr. OTCYTCTBYET HCCIIeI0BATENbCKUI KOMIIOHEHT B JOKIAJE.

15 - 30 6amnoB — CTyACHT UCTIBITHIBAJI TPYAHOCTH B MOAOOpE MaTepuaia, ero Crpykrypupoanu. [lonb3oBancs, B
OCHOBHOM, y4eOHOH JTUTEpaTypoii, He NCIOIB30Ball JOOTHATEIbHBIC HCTOYHUKH HH(pOPMAIH. He MoXkeT OTBeTHTh Ha
JIOTIOTHUTEIBHBIE BOIIPOCH! IT0 TeMe JOKIaga. MaTepuan u3naraer He OCIeI0BaTeIbHO, HE YyCTaHABIMBACT JIOTHIECKHE
CBSI3M, 3aTpyAHsETCs B (POPMYINPOBKE BBIBOJIOB. J{oIycKaeT cTHiiMcTHYeCKUe ¥ Opo3nMuIecKkue OmnOKH.

1 - 14 GamnoB — Jlokiag He COOTBETCTBYET TeMe. MaTepHal u3iaraeT He IOCIeI0BaTeNIbHO, HE YCTAHABINBACT JIOTHYECKHE
CBSI3H, 3aTPYAHSACTCS B (POPMYIHUPOBKE BBIBOJOB. [IOMyCKaeT CTHIIMCTHUECKUE H OP(HOIMUIECKIE OMINOKH.

0 - lokmag CTyAEHTOM He MOATOTOBJIEH.

3adeT NPOBOJUTCS B IPUCYTCTBUH MIPEIIOAABATENS U MPEIIoNaraeT pelieHne 3a1ad U pa3BepHyTHIH, TOTHBIA OTBET Ha
TeopeTudeckuii Bonpoc. Bpemsi, 0TBOJMMOE Ha BBHIIOJHEHUE UTOTOBOM paboThl, 40 MUHYT.
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OreHuBaHKe OTBETA HA 3a4eTe:

31 - 40 GanyoB — CTYZIEHT MOCJIEAOBATEIHHO, TPAMOTHO M JIOTHYECKU CTPOMHO M3JIaraeT MaTepHall; BjIaJeeT OCHOBHBIMU
MaTeMaTHYECKIMU METOJIaMU M QJITOPUTMAMH PEIICHUS 3a]1a4; yMEET CTPOUTh MaTEMaTHUSCKHE MOJICIIH, YBSI3bIBATH TEOPHUIO
C MPAKTUKOH, MOKA3bIBAET YMEHHE IPUMEHSTh 3HAHUSI.

21 - 30 GamIoB — CTYASHT ITPaMOTHO U IO CYILIECTBY U3JIaraeT MaTepual; BialeeT OCHOBHBIMU MaTeMaTHYECKUMHU METOJaMH;
HE JIOMYCKAaeT CYNIECTBEHHBIX OMIMOOK, HO UCTIBITHIBACT 3aTPYIHCHUS B BRIBOJIAX U JIOKA3aTEIbCTBAX; YMEET IPUMEHSTh
OCHOBHBIE TTOJIOKEHHUS ¥ (POPMYIBI TSl pelIeHHs 3a/1a4.

11 - 20 GannoB — CTYAEHT UMEET 3HAHUs TOJBFKO OCHOBHOTO MaTepuaia, HO He yMeeT JIeNlaTh BHIBOJOB U I0Ka3aTeIbCTB;
JIOTYCKAaeT ONTMOKH, PUBOJUT HETOCTATOYHO MPABHIIbHBIE (POPMYITHUPOBKH; C TPYOM YBSI3BIBAECT OCHOBHBIC MOJIOKEHHUS C
IIPAKTUKOM.

0 - 10 6amioB - CTYACHT HE 3HAET OCHOBOMOJIATAIONIMX BOMPOCOB H3y4aeMOT0 Kypca WM 3HAUYNTEIbHON YacTu
MIPOrpaMMHOTO MaTepuaa; JOIyckaeT OIIHMOKY, OOHAPYKHBAET HEYMEHUE UX UCTIPABIATE; HE MOXKET YBSI3aTh TEOPHUIO C
IIPAKTUKOM.

HToroBas olieHKa BBICTABIIAETCS MO OayuibHOM cucteMe. CyMMHUPYIOTCS OaslTbl, TIOJIYYSHHBIC 3a TOKJIA, U MOJTyIeHHBIE Ha
3auere. MtoroBas oreHka BicTaBisiercs mo 100-0aipHOM mkaine, HCX0oAs U3 TOJTY4eHHOW CYMMBI OaJlIoB:

Ot 0 10 59 0aIIOB — «HE 3aYTEHO»

Ot 60 1o 100 6amIoB — «3a4TEHOY

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WzparensctBo, | Pecypc
JI1.1 [Marsees C. B. AnropuT™MuYecKas TOIOJIOTHS U KIacCH()UKAIHSI TPEXMEPHBIX Mocksa : 3bC
MHOT000pa3uii: MoHOTpadus MIIHMO, 2007
(https://biblioclub.ru/index.php?page=book&id=63262)
JI1.2 [Marsees C. B., ANTOpUTMUYECKUE U KOMIIBIOTEPHBIE METO/IbI B TPEXMEPHOM Mocksa :
®omenko A. T. TOIOJIOTUN W3narenscTBO
MockoBcKoro
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,
1991
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | Bupo O. 4., IBaHOoB | DnmeMeHTapHast TONOIOTUS: ydeOHOoe mocoOue Mocksa : 3bC
O. A, Hengerae H. | (https://biblioclub.ru/index.php?page=book&id=64196) MIIHMO, 2010
10., Xapnamos B. M.
JI2.2 |Tlonpan B. E. DNeMEHTHI TOTIOJIOTUH: YdeOHOe ITocoOue /ISl By30B CaHkT- 9bC
(https://e.lanbook.com/book/147138) [etepOypr :
Jlann, 2020

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe o0ecnieyeHmne

MikTex

LMS Moodle

7.3.2 IIpodeccuonanbuble 6a3bl JaHHBIX H HHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Hayunas snextponnas 6ubmmorexa eLIBRARY .RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayanas
JNIEKTPOHHAst OubIHoTeKa : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum nocryna: asst 3apeructpup.
nosb3oBarteneil. — TeKCT : AIeKTPOHHBIN.

2. PedepatuBHas 6a3a no matematrke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedeparuBHas 6aza maHHBIX / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — 5I3. pyc., aHTI. —
Pexum nocryna: ans 3apeructpup. nosszoBareneit Yenl'Y. — TekcT : aneKTpoHHBII.
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3. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTHIUCIMTUIMHAPHAS pedepaTrBHas 0a3a
nmaHHbIX / KommaHus Thomson Reuters. — Pexxum moctymna: s 3apeructpup. nosns3osareneit Yenl'Y. — Tekcer :
AIEKTPOHHBIN.

4. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a ganHbix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. anrn. — Pexxum noctyna: muist 3apeructpup. nonb3oBarteneit YenlV. — TekcT : 3eKTpOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

Jnst peanuzaiyvy IMCUUILIMHBL HCIOJIB3YIOTCSI y4eOHBIE ayJUTOPUH JUTS IPOBEACHHUS 3aHATHH JIEKLIMOHHOTO THIIA,
TPYMIIOBBIX M MHANBUIYAJILHBIX KOHCYIIBTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXKYTOUHOI aTTECTAIMH, a TAKXKE TOMEIICHUS
JUTSL CAMOCTOSITEIEHOH paboTHI.

VYueOHbIe ayTUTOPHH YKOMILICKTOBAHBI CIICIHATH3HPOBAHHON MEOETBI0  TEXHHYECKUMH CPEICTBAMU 00YICHHS
(MynbTHMEINHHBIM KOMIUIEKCOM U 9KPAHOM JUTS ICMOHCTPAIIUH CITaliIOBBIX TPE3CHTAIIHN).

Jlis mpoBeneHns 3aHATHI JIEKIMOHHOTO THITA IIPEAJIararoTcss HAOOPHI AEMOHCTPAIIMOHHOTO 000PYTOBaHHUS U YIeOHO-
HAIAAHBIX TOcoOwmit (pa3nudaHbIe GOPMBI HATTSTHOCTH (PUCYHKH, TAOIHUIIBI, CXEMBI H T.11.).

IMTomemeHus 1711 CaMOCTOATENBFHOM PabOTHI 00yJAIONIUXCsl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C ITOIKITIOUCHHEM K CeTH
"NuaTepHer" 1 0OecleueHneM JOCTYyIA B AIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETa.

9. METOAUWYECKHUE YKA3AHUSA NJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJINHBI (MOAY JIS)

[Tpu u3ydeHnn JaHHOW AMCIUILIMHEI UCTIONB3YIOTCS JIEKIIMU M CAMOCTOSITeNIbHAS padoTa cTyaeHTa. Ha neknusax u3naraercs
OCHOBHOE COJIepKaHNe TeM MPOrpaMMBbl, PACCMAaTPUBAIOTCS OCHOBHBIE METOABI M IPUEMBI perieHus 3aaad. [IpopaboTky
MaTepHalia CTYIEHTY >KeJIaTebHO IPOBOJUTD KaK MOCIE KAXI0TO 3aHITHS, TaK U 0 3aBEPIIEHUIO TEMbL. DTO O3BOJIUT
CBSI3aTh BOEIMHO TIOJYdEHHBIE CBEJICHUS 1 COCTABHUTD IETTHHYIO KAPTHHY.

CryzaeHTy ’KenaTelIbHO MPOSBIATH AKTHBHOE yIacTHe Ha 3aHATHX, 3a/1aBaTh BOIPOCHI, MOCKOJIBKY yMEHHE 000CHOBBIBATh
CBOIO TOUKY 3pEHUS, HAX0XKJICHHE KOMIIPOMUCCHOTO PELIEHHsI B STUYECKH BBIAECPKAHHOM TUCKYCCHH HE TOJIBKO BaYKHO ISt
JIY4IIEr0 YCBOCHUS MaTepralia, HO M IICHUTCS B PEATbHON KHU3HU. BakHBIM MOMEHTOM ITPH U3yYIECHHH JTIFO00H TUCIIATUTAHBI
SIBIISIETCS] OPTAHHU3ALINST CAMOCTOSITEIBHON PabOTEHI.

B ocBoeHMHU AUCHMIUIMHBL (MO ) MHBAJUAAMHU U JIMLAMH C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbsI 00JIbILIOE
3HAYCHHE NMEeT HHIUBHIyalbHas padoTa. [lox MHAMBHAYAIEHOM paboTOl mogpasymMeBaeTcs qBe (POPMBI B3aHMOJICHCTBHUS C
mpernoiaBaTeyeM: HHIUBUIyaIbHAs yaeOHas paboTa (KOHCYIBTAINN), T.€. TOTIOTHUTENFHOE pa3bsCHEHHE yaeOHOTO
MaTepHalia U yriIyOJeHHOe H3ydeHHe MaTeprala ¢ TeMU O0yJaroMMUCs, KOTOPBIE B TOM 3aMHTEPECOBAHEI, U
WHIVBHIyalbHasi BOCOHTATENbHAst padoTa. IHAMBUIyaTbHBIC KOHCY/IBTAIMH [0 PEIMETY SIBIISCTCS BaXKHBIM (paKTOpOM,
CIIOCOOCTBYIONINM HHANBHUYaIH3aIMH OOYICHUS U YCTAaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTa MEXIY IPEToJaBaTeieM
00yJarOMUMCSI THBTUAOM HITH OOYHIArONIMMCS ¢ OTPAaHMYSHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI.

[Tpu oOyueHnn U1 C OTPaHUYEHHBIMHA BO3MOXHOCTSAMU 310POBBSI 2IEKTPOHHOE 00ydeHue, TUCTaHIIMOHHBIE
00pazoBaTeNnbHBIC TEXHOJIOTHUH MPEyCMaTPHBAIOT BOSMOXKHOCT ITpHUeMa-Tiepeiayd HH(POPMAIUU B JOCTYITHBIX JUIST HUX
dbopmax.

Peanuzanus TUCUMIUIMHBI C TPUMEHEHUEM dIEKTPOHHOTO 00y4eHHsI, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (1ajee
— 30, I0T) ocymectpnsiercss Ha ocHOBaHUHU «[1oJ103keHMs 0 peann3alury OCHOBHBIX U JONOJHUTENIBHBIX 00pa3oBaTeIbHBIX
MporpamMM C IPUMEHEHHEM IEKTPOHHOTO 00ydeHNS W TUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHIL B (heepaaIbHOM
TOCYIapCTBEHHOM OIOMKETHOM 00pa30BaTEIFHOM yUPEXKICHHH BBICIIET0 00pa3oBaHus «YensOMHCKHN TOCy1apCTBEHHBIH
yHUBEpCHUTET», «I100kKeHus 0 mopsaaKe 3aueTa 00yJaromuMCs 0 OCHOBHBIM NMPO(ecCHOHaIbHBIM 00pa3oBaTeIbHBIM
nporpamMMam Boiciiero oopasosanus B ®I'bOY BO «Uenl V» pe3ynbTaToB 0CBOCHHUS B OPTraHU3aIUAX, OCYIIECTBISIOININX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCITUTLTHH (MOIYIEH), MPAKTHK, JOMOTHATEIEHBIX
00pa3oBaTeNbHBIX IPOTPaMM» IIOCPEACTBOM IEKTPOHHOH HH(POpMannoHHO-00pa3oBaTensHoi cpenst DT BOY BO
«Yenl'Y». B HCKITIOYUTENBHBIX CiTydasx (Hopc-Maxkop U T.I1.) IPH pean3aniy 00pa3oBaTeNbHON ISSITEILHOCTH C
npumerenueM D0, JIOT MoryT npuMeHsITh KOMIIOHEHTHI, HE BXOJISIIUE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTeNbHOM Cpebl.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUMITIJIMHBI OBYYAIOINIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHME MUCLMIUIMHBI MHBaJdMJaMH M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXHOCTSAMHU 370POBbSl OCYIIECTBILIETCS C
UCIIONIb30BAaHUEM CIEHHATbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHIO MHBAJIHMJIOB U JIMI C OIPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'Y 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYyMICHHSAMH 3pEHHI H C
HapyYIIEHUEM CIIyXa, ACCUCTUBHBIC MH()OPMALMOHHBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WU
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71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CICNMATbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHbIE JIYIIbI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO U C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropmu, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCI C y4eTOM
HapyIICHUH UX 370POBBSL.

Jlis ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOW OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHHYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMENUATIbHBIX TEXHHYECKHX M MPOIPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHKAM, MPECTaBICHHBIM B
(hopMe >IEKTPOHHOTO JOKYMEHTa B (hoHze HaydHO!H 6nbanorexkn YenlY mim aneKTpoHHO-OHOIMOTEUHBIX CHCTEMaX.
Y4eOHO-MeTOAUYEeCKINe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBSI IPEIOCTABISIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSTHS
HHpOPMAIIUH.

JIis MHBANWIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYATbHBIX OCOOCHHOCTEH HHCTPYKIHMH O TOPSIKE MPOBEICHUS IIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXXHOCTU OTBETOB Ha 3aaHHA (IMCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOyYCHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370pPOBBSI TIPEIYCMATPHUBACTCS HCIONBb30BaHME MpemocTaBileHHBIX Yenl'Y wimm COOCTBEHHBIX TEXHHUYECKHX CPEJCTB,
HEOOXOJMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOJMMOCTM MHBAaNMIaM M JIMLAM C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHNUTENFHOE BpeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIe/Typa OIICHUBAHUS PE3yIFTATOB OOYIECHHS M0 AUCHUILTIHE MOJKET IIPOBOJUTEHCS B HECKOJIBKO ITATIOB.
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