degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: Teopust y310B. J[oNOTHUTENBHBIE ITIaBBI
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremaruku u Mapopmariku
kageapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJH(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 yac.
cemuHapsl: 30 gac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KomnuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocrtaBui: B.O. ManTypoB, a-p ¢pus.-mar. Hayk

[Iporpamma obcyxneHa Ha 3acefanuy Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

JlaHHBIH Kypc SBIsSIETCS NPOIoDKeHHeM Kypea Teopust y3noB. B naHHOM Kypce mogpoOHO CBELIaroTs BOIPOCHI
Tomonornn XosanoBa, WuBapuant Pacmyccena. IlogpoOHo pasbupatrorcst BupryanbHbie — y31BI
WnBapruaHTHBIE TOJIMHOMBI BUPTYalbHBIX Y3710B U CBOOOmHBIE Y376, Oco0oe BHUMAaHUE YAENSETCS HOBOM
TEOpHUN KOIMPOBAHUS Y3JI0B C IIOMOIIBIO TaK Ha3bIBaeMbIX d-AHarpaMM, a Takke TEOPUU BUPTYaJIbHbIX y3JIOB,
n3zobperenHoii Kaypmanom n 6ypHO pa3BUBAIOILEHCS B HACTOSIIEE BPEMSL.

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHUE JIONOJHUTEIbHBIX [NIaB TEOPUU Y3JI0B

33]13‘[1/[ JAUCHUIIINHBI

* OCBOGHHE CTyAeHTaMu 0a30BBIX 3HaHWU (IMOHATHH, KOHLENUWH, METOAOB U Mojesei) B o0macTi
TEOpUH y3JI0B

* NpuOOpeTeHHE TEOPETUYECKUX 3HAHMM M NMPAKTUUECKUX YMEHHMH M HAaBBIKOB B OONACTH TEOpuUs
y370B;

*  OKa3aHHWE KOHCYNbTAllMii M IOMOIIM CTyIEHTaM B NPOBEICHHH COOCTBEHHBIX TEOPETHUECKHX
UCCIIeJOBAaHUN B 00IaCTH TEOPUH Y3IIOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHble |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHe METOAbl M NPUKIAIHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaLHON 00NIacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHHUUYECKOM TOKyMEHTaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
OIIK-3 CriocoOeH cocTaBisTh U 0(pOpMITATH obecreyeHus

Hay4YHbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIE) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBICHUH M TPOLECCOB, OLCHUTh KaueCTBO pa3pabOTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)

SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOIYYEHHBIC
pE3yNbTaThI

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB

Hay4YHO-UCCIIE0BATEIbCKON paboTsl MTOCPEICTBOM
MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
[l ¢yHIaMeHTaIbHBIC OHSITHUS, 3aKOHBI, TCOPUH y3JIOB
] coBpeMEHHbIE MPOOIEMBI COOTBETCTBYIOIINX PA3EIIOB TEOPUH Y3IIOB;
[l MOHATHS, aKCUOMBI, METOJbI JJOKA3aTeJIbCTB U JI0Ka3aTeIbCTBA OCHOBHBIX TEOPEM B pasjielnax,
BXOJISIIIMX B 0a30BYIO 4acCTh IIHKII;
[l OCHOBHBIE CBOICTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[l aHaNUTHYECKHE W YHCICHHBIC TOAXOIbl U METOIBI Ul PEIICHUS THUIIOBBIX NMPHKIAJHBIX 337134
TEOPUH Y3JIOB.

YMETb:
[l HOHSATH MOCTABICHHYIO 33]1a4y;
[l KCHIOJIb30BaTh CBOM 3HAHWS JUIS pelIeHus (pyHIaMEHTaIbHbBIX U MPUKIAIHbBIX 3a1ad DK;
[l OlLEHMBATh KOPPEKTHOCTD IIOCTAHOBOK 3a/1a4;
[l cTpOro J0Ka3bIBaTh HJIHM ONPOBEPTaTh yTBEPIKIACHHE;
[l caMOCTOAITEJbHO HAXOMUTh AJITOPUTMBI PEUICHHs 3a]a4, B TOM YHCIIC U HECTAHJApPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
[l caMOCTOSITENBHO BHJCTH CIIEACTBHUS MOJTYYCHHBIX PE3yJIbTaTOB;
(] TOYHO TNpPEICTaBUTh MAaTEMAaTUYECKUE 3HAHUS B OOJACTH CIIOKHBIX BBIYHMCICHHHA B YCTHOW U
MUCHMEHHOM (hopMe.

BJIQJICT!

[] HaBBEIKAMHU OCBOCHHS OOJBINIOr0 00heMa HH(POPMAIIMK U PEIISHUs 3a/1a4 (B TOM YHCIIe, CIOXKHBIX);
[J HaBBIKAMH CAMOCTOSITEILHON pabOThl U OCBOCHHS HOBBIX JMCIUTUIHH;

[ KynbTypO# OCTAaHOBKHY, aHANIN3a U PEIICHUS MaTeMAaTHYECKUX U MPHUKIIAIHBIX 3a]1ad, TPEOYIOIMX
JUTSL CBOETO PEILEHUS UCTIOIb30BaHUS MaTeMaTHUYECKUX MOIX0I0B U MeTo0B DK;

(] TpeaMEeTHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHUN W HaBBIKAMU TPAMOTHOTO OITUCAHUS PEIICHUS 3a/1a4
Y TIPEJICTABJICHHUS TOYYCHHBIX PE3YJIBTAaTOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 T'omonorun XoBanosa 4 4 9
2 HNuBapuanTs 4 4 10
3 Bupryaneusie  y3mbl, HBapuaHTHBIC 6 6 12
MIOJIMHOMBI BUPTYaJIbHBIX Y3JI0B
4 WNHBapuaHTHI y3710B 6 6 10
5 CBOOOIHBI y3JIbI 6 6 16
6 JlexxaHIpOBBI y3IIbI 4 4 18
Hroro wacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)

1. T'omosorun XoBaHoBa

Tomonornn XoBaHOBa BHPTYallbHBIX Y3JI0B C MPOU3BOJIBHBIMU Kod(dunuentamu. CBoiicTa
TOMOJIOru# X0BaHOBA

2. VlHBapuaHTHI

CroOka Kayhdmana: omnpenenenue, Ilomunom [lxoHca, ompenenenue uepe3 ckoOky Kayddmana.
Teopema Kaydhmana-Mypacyru.

3. BupryanbHble y35bl, IHBapuaHTHbIE IIOJIMHOMBI BUPTYaJIbHBIX Y3JI0B

BupryanpHble y3ibl KM 3aleIUIeHUs M UX IpOCTeHIIMe WHBAapUaHThL. l'ayccoBbl AuarpaMMbl U
WHBapUAHTBl KOHEYHOTO MOPSAIKA BUPTYAIbHBIX Y3JI0B

4. VIHBapuaHTHI y3710B

OHpeI[GJ'ICHI/IC 6I/IKBaH,I[J'Ia, HWHBApUAHT pPAaCKpaCOK LBCTaMU U3 6I/IKBaHI[J'Ia I/IHBapI/IaHTBI y3JI0B CO
SHA4YCHUAMMU B KapTUHKaX.

5. CBOOOIHBI y3IIbI

Cobonnbie y37bl, UeTHOCTh, CrOOKH. OmpeneneHue OMKBaH 1a, MHBAPUAHT PACKPACOK IIBETAMH U3
OMKBaHJIa

6. JlesxaHIPOBHI Y3IIbI

WNuBapuant Pacmyccena. aBapuantel Xeropa-®noepa. Juarpamma Xeropa

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas nuTeparypa
1. Beeaenue B Teoputo y310B [Tekcr] = Introduction to knot theory/P. Kpoyamn, P. ®oke , -M., Mup,
1967
2. O6mas rononorus. OcHOBHBIE KOHCTpYKIMHU [Tekcr] : yue6. mocobue s By3oB / B. B. ®enopuyk,
B. B. ®ununmos .— M. : Uzn-Bo MI'Y, 1988 .— 250, [2] ¢. - bubmmorp.: ¢. 252. - 5000 3k3. - [ISBN
5-211-00082-X (B mep.).

JlononHuTenbHAs TUTEpaTypa
1. Anrebpanueckas tononorus [Texcr] / A. Xardep gnep. ¢ anm1. B. B. TIpaconosa ; mox pen. T. E.
[TanoBad - M.MITHMO,2011

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

V.O. Manturov, D.P. Ilyutko, Virtual Knots. The State of the Art, Series on Knots and Everything:
Volume 51,

World Scientific, 2012.

ManTtypoB B. O. DnemeHTapHOE JOKA3aTENbCTBO BIOKUMOCTH KIIACCHYECKHX KOC B BUPTYaJIbHbIC
KOCBI,

Hoxnaner Akanemuu Hayk, 2016 .- T. 469 , Ne 5 .- C. 535 - 538

V.O. Manturov, D.P. Ilyutko, Picture-valued parity-biquandle bracket, Journal of Knot Theory and Its
Ramifications Vol. 29, No. 02, 2040004 (2020)

N. Habegger, X-S Lin, The classification of links up to link-homotopy, Journal of American
Mathematical

Society, Vol. 3, Number 2, April 1990

Manturov V.O., “Parity and projection from virtual knots to classical knots”, J. Knot Theory
Ramifications, 22:9 (2013), 1350044, 20 pp

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

yueOHas ayIuTopHs, SKpaH U IPOEKTOP.

9. MeTonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILIHHBI (MOXYJIs)
1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO
aTTeCTaIHIO 110 MPEIMETY.

2. 11 NOATOTOBKU K MTOTOBOM aTTECTAllMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremartuku u Magopmaruku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: B.O. ManTypoB, a-p ¢pus.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUIA M TIPOIECCOB, OICHUTh KauecTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITENLHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quciuiuivHbl « Teopust y3moB. [JomomHATETHBIE TIaBhDY 00YUYAIOITHIICS JTOJDKEH:

3HATh:
[l ¢yHIaMeHTaIbHbIC NOHSITHUS, 3aKOHBI, TCOPUH y3JIOB
] coBpeMEHHbIE MPOOIEMBI COOTBETCTBYIOIINX PA3EIIOB TEOPUH Y3IIOB;
[l NOHATHS, aKCUOMBI, METOIbI JJOKA3aTeJIbCTB U JI0KAa3aTeIbCTBA OCHOBHBIX TEOPEM B pasjielnax,
BXOJISIIIMX B 0a30BYIO 4acCTh IIUKII;
[l OCHOBHBIE CBOICTBA COOTBETCTBYIOIINX MaTEMaTHYECKUX OOBEKTOB;
[l aHaNUTHYECKHE W YHCICHHBIC TOAXOIbl U METOIBI Ul PELICHUS THUIIOBBIX NMPHKIAJHBIX 33/1a4d
TEOPUH Y3JIOB.

yMeThb:
[l HOHSATH MOCTABICHHYIO 33]1a4y;
[l MCHOJIb30BAaTh CBOM 3HAHUS JUIS pelIeHus (pyHIaMEHTaIbHbBIX U MPUKIAIHbBIX 3a1a4d DK;
[l OlLEHMBATh KOPPEKTHOCTD IIOCTAHOBOK 3a/1a4;
[l cTpOro J0Ka3bIBaTh HJIHM ONPOBEPTaTh yTBEPIKIACHHE;
[l caMOCTOSITEJbHO HAXOIUTh AJITOPUTMBI PEUICHHs 3a]a4, B TOM YHCIIC U HECTAHJApPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
[l caMOCTOSITENBHO BHJCTH CIIEACTBHUS MOJTYYCHHBIX PE3yJIbTaTOB;
[]  TOYHO MpPEJCTaBUTh MAaTeMaTUYECKUE 3HAHUS B OOJACTH CIIOKHBIX BBIYHMCICHHHA B YCTHOU U
MUCHMEHHOM (hopMe.

BJIaJIeTh:
[/ HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa HH()OPMALIMH U PEILICHHUS 33/1a4 (B TOM YHCIIE, CJIOKHBIX);
[l HaBBIKAMH CAMOCTOSITEILHOI PabOThl M OCBOCHUSI HOBBIX JAUCLUILIMH;
[l KynbTypoil IOCTAaHOBKH, aHAJIN3a M PEHICHUS MaTeMaTHYeCKUX U MPUKIAIHBIX 3a/1a4, TPEOYIOImnX
JUISL CBOETO PEILICHUS UCTIOIb30BAHMS MaTEMaTHYECKHUX MOIX0I0B U MeTon0B DK;
[l TpeAMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHUI M HaBBIKAMH IPAMOTHOTO ONMCAHMs PELICHUs 3a1a4
Y [IPE/ICTABIICHHS TTOJyYECHHBIX PE3yJIbTaToB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menbio KOHTPOJISE OCBOCHHS OO0y4aromMMUCS y4eOHOTO Marepuaia MPOBOIUTCS YCTHBIA ONpOC B
HauaJie 3aHATH 110 TEME IPOLUIOTO 3aHATHUS.

[Tpumepsl 3a1aHn U151 KOHTPOJIBHOHN pabOTHI.

1.CormacHo Mpe/IOKEHHBIM YCIIOBHYSIM BBIYUCIUTH CKOOKY Kaydhmana.

2. [Mocuwraiite 4ncIO packpacok ot 3anerieHust Xomnda v MOKaKUTE, YTO OHO HETPUBUAIBHO.

3. TlocuuraiiTe WHBApHAHT pacKpacok OT Koiell boppomeo M MOKaXWUTE, YTO OHU HEU3OTOITHHI
TPUBHAJIBHOMY TPEXKOMIIOHEHTHOMY 3aLIETIIIEHUIO.

4. Haiinure nmomnHoM KoHBes OT BOCBMEPKHM M NOKa)XXKHTE, YTO BOCBMEpPKa HEU30TONHA IIPABOMY
TPUWINCTHHUKY.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bompocs! k 3agery:

1. T'omonornn XoBaHOBA.

2. NuBapuanT PacmycceHna.

3. NuBapuanTts! Xeropa-®noepa

4. Inarpamma Xeropa

SJlexannpossl y3isl. THBapuantel Yekanosa. [II'A.
6. Atomsl, d-ararpaMMel



7. BuptyanbHble y3ibl, IHBapHaHTHBIC TOJTMHOMBI BUPTYaJIbHBIX Y3JI0B

8. CBoboanbIe y31bl, YeTHOCTH, CKOOKH

9. Omnpenenenne OMKBaH/J1a, HHBAPHAHT PACKPACOK IIBETaMH U3 OMKBaH 1A
10. lHBapuaHThI y37I0B CO 3HAYCHUSIMH B KAPTUHKAX..

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE MPUHSATHIX
peleHnin

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYHOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M TI0
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U IO CYIICCTBY
n3jaracTt €ro, yMeCT IMPUMCHATL IMOJTYUYCHHBIC 3HAHHWS HaA MNPAKTHUKE, HO AOIYCKACcT B OTBETC WJIM B
peIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoIIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3Jaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a[1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJsl AalibHEHIIero
00yu4eHHs M MOXET NPUMEHSThH NOIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISCTCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEIBHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4yeHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIIAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 33134

- OLIEHKA «HEyHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mnposeaecHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIHecs MOTYT IOJb30BaThCs
MPOTPaMMON JUCIUILTAHBI.



