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)

o AMCHUIIJIMHE: BBC,E[GHI/IG B aJ'Il"e6paI/I‘IGCKYIO TOIIOJIOTHIO
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocrtaBui: I'T". I'yces, kann. ¢us.-mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

3anadeii Kypca sIBISICTCS N3yYCHHUE OCHOB alreOpandeckoil u reoMeTpudeckoil Tononorun. Kype pasaenes Ha
JIBa CEMECTpPa; COOCTBEHHO aIreOpandeckoil TOMOJOTHH TOCBSAIIEH BTOPOil ceMecTp, B TO BpeMsI Kak B IIEPBOM
ceMecTpe MPOUCXOAUT M3YyYCHHE OOLIMX BOMPOCOB TOIOJOTHH TOYCYHBIX MHOKECTB, HEOOXOAMMBIX LIS
MOHUMAaHUsI OCHOBHOM ITPOTPaMMBbI

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI
OCBOCHHEC OCHOB anre6pa14qe01<0171 TOITIOJIOTHH.

3agauu AUCHUILIHHBI

* OCBOGHHE CTyJeHTaMU 0a30BBIX 3HAHWH (MOHSATHH, KOHIICMIIMH, METOMOB U MOJEJCH) B 00IacTH
anreOpanyecKoil TOMOJIOTHY;

. NpUOOPETeHUE TEOPETHUSCKUX 3HAHUN W TPAKTUYECKHX YMEHHH W HaBBIKOB B OONaCTH
anreOpanyecKoil TOMOJIOTHY;

® OKa3aHHueC I(OHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
HC-CJIEJOBAHUM B obmacTu anre6panqec1<0171 TOIIOJIOT'HH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbI €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

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

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
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 MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA IIPH PEIICHUH 3aJa4  |MaTeMaTHUYeCKHEe METOlbl W TPHUKIAJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IesTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  pEHIeHWs  HAay4yHbIX  33aja4 B
TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaLHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro

IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHMYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
OI1IK-3 Crioco0OeH coCTaBiIITh U O(l)OpMJ'IfITI: ACATCIIbHOCTU B BUJIC OTYECTOB, HAYYHBIX HY6HHK3HHﬁ
Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOHOFI/I‘IGCKI/Ie, I/IHHOBaLII/IOHHBIC) OTYCTHI HAYYHO-TCXHUYCCKUX OTYCTOB (HpOGKTOB)

(TyOuHKaLyH, POCKTHI) OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO
obecrieueHus

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

IIK-1 Criocob6en craButh, GOpPMaIU30BEIBATE U |ACATCIIBHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

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

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
[l ¢dyHIaMeHTaIbHbIC NOHSITHUS, 3aKOHBI, TCOPUH AJITeOPandecKoi TOOJIOTUH;
[l coBpeMEHHbIE MPOOIEMBI COOTBETCTBYIOIINX PA3/ICIIOB aJIreOpandecKoi TONOIOTHH;
[l TOHATHS, aKCMOMBI, METO/BI JIOKa3aTeJIbCTB M J0Ka3aTelbCTBa OCHOBHBIX TEOPEM B paszjielnax,
BXOJISIIIMX B 0a30BYIO YacCTh UK,
[l OCHOBHBIE CBOICTBA COOTBETCTBYIOIINX MaTEMAaTHYECKUX OOBEKTOB;
[l  aHaJIMTHYECKHE W YHUCIICHHBIC TOIXOABI M METOABI Ul PEHICHHS THIIOBBIX MPUKIATHBIX 3a/ad
anreOpanyecKod TOTIOJIOTHH.

YMETb:
[l TMOHATH MOCTABJICHHYIO 33/1a4y;
0 UCIIONB30BaTh CBOM 3HaHMs Ui peuieHus (yHIAMEHTaIbHBIX UM INPHKIAJIHBIX 3a]ad
anredpanyecKoil TONOIOTUH;
[l OLEHMBATh KOPPEKTHOCTD IIOCTAHOBOK 3a/1a4;
(] cTpOro J0Ka3bIBaTh HIIHM ONPOBEPTaTh yTBEPIKIACHHE;
[l caMOCTOATENbHO HAXOIUTh aNTOPUTMBI PEIICHMS 3a/ad, B TOM YHCIEe U HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
[l caMOCTOSITENBHO BHJCTH CIIE/ACTBHUS MOJTYYCHHBIX PE3YyJIbTaTOB;
[]  TOYHO TpPEACTAaBUTH MaTeMaTW4YeCKHE 3HAHUS B OOJACTH CIIOKHBIX BBIYUCICHUH B YCTHOH M
MUCHMEHHOM (hopMe.

BJIQJICT!

[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(i)OpMaLII/II/I " pClICHUA 3ada4 ( B TOM 4YHMCIJIC, CJ'IO)KHBIX);
[ HaBBIKAMH CaMOCTOSITECIILHOM pa6OTLI 1 OCBOCHUS HOBBIX JUCIUIIINWH,

[ KYHBTypOf/'I MOCTAaHOBKH, aHAJIM3a U PCIICHUA MATCMATUYCCKUX U IMPUKIAAHBIX 3a1a4, Tp66YIOH_II/IX
1A CBOCTO pPCHICHUS HMCIOJb30BaHUA MATEMATUYCCKUX IOAXOA0OB M METOAOB anre6pqueCK017I
TOIIOJIOT'HUH,

0 MMPEAMCTHBIM SA3BIKOM CJIOKHBIX BBIYMCIICHUM U HaBBIKAMH TpaMOTHOT'O OIMMUCaHUA PCHICHUA 3aaa4q
" OpCACTABJICHUA MMOJYUYCHHBIX PC3YJILTATOB.

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

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT



JAVINLKIXL —vviriaap o Jiavvpal. pavvios

pabora

1 T'oMosorny 1 KOroMosIoruy. 3 3

2 I'oMoTonmueckue rpymnisl. 4 4

3 Ucuucnenue cTpyi. 2 2

4 Kocs! u koHpurypaumn. 4 4

5 OcHOBBI muddepeHIansHON ) 5 15
TOII0JIOTUH.

Nroro yacos 15 15 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)

1. 'omosoruu 1 KOroMOJIOTMH.

Onpenenenue nenHoro koMiviekca. Ero romonoruu.

2. T'oMoTONIMYECK1E TPYTIIIHI.

HakpbITus 1 KJI€TOUHBIE KOMIUIEKCHI.

3. Ucuncnenue cTpyil.

TpaHcBepCaTbHOCTD U TPUIIOKEHUS B TEOPUH OCOOCHHOCTEH.

4. Kochl 1 koH(UTYpanyy.

[IprMepbl BEKTOPHBIX PACCIIOCHUM.

5. OcHoBBI JU(depeHIaTbLHON TOOIOTHH.

Teopus Mopca 1 NpHII0KEHHSI TOMOJIOTHM.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Anrebpanueckas rononorus [Texcr] / A. Xardep gnep. ¢ anr1. B. B. IIpaconosa ; mox pea. T. E.
ITanosad - M.MIIHMO,2011

2. Kparkuii kypc nuddepenumanbHoi reomerpunu U Tononoruu [Teker] : yueOHuK amst By30B / A. C.
Mumenko, A. T. Domenko .— M. : duszmariut, 2004 — 304 c.

JomnonHutensHas auTeparypa

1. T'unore3a Kuesepa u rononornyeckuii Metos B komOuuatopuke [Tekct] : [y4e6. mocobue uis By30B]
/ A. M. Paitropoackuii ; Jletnsist mkona "CoBpemenHas Mmaremaruka', Jlyona, ntons 2008 . — M. :
MITHMO, 2011 .— 28 c.



2. Tomonorust nnst uznkoB [Tekcer] : y4. mocobue amst By3oB / FO. A. berukos ; ['oc. kom. PO o Beic.
00pa30B., Mock. ¢usuko-texH. uH-T .— M. : U3n-80 MOTU, 1993 .— 108 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIITMOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAUIO

MpEe3EHTalNN.
B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHayeTcsi YCHENIHO CIaBaTh KOHTPOJBHBIC Pa0OThI, TaK KaK A3TO YIPOIIAET HTOTOBYIO
aTTeCTAIMIO 110 TIPEIMETY.

2. JInsg MOATOTOBKM K WTOTOBOM aTTECTAI[MH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCi MaTepHalaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: I'I". I'yces, kana. ¢hu3.-MaT. HayK, JOICHT



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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-2 CniocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIOas
TpeboBaHusg HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JEsITEIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLINI

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHus

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3yueHus AMCIMIUIMHBI « BBeneHue B anreOpandecKylo TOMOIOTHIO» 00YUarOUIHIACS TOTKEeH:

3HATb:

[0 ¢yHaaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUH alre0panvecKoi TOMoIoruy;

[l coBpeMeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IENIOB AJIreOpanyecKoi TONOIOTUH;

[l MOHATHS, aKCMOMBI, METOBI JTOKA3aTEJIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasneiax,
BXOJISIIUX B 0a30BYIO YaCTh IIHKII;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTu4eCKUX 00bEKTOB;

[J  aHaJUTHYECKHE U UYUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad
anreOpanyecKoi TOTIOJIOTHH.

yMeTh:

[l HOHSATH MOCTABICHHYIO 33]1a4y;

0 UCIIONIb30BaTh CBOM 3HAaHUs JUIS pemeHus (yHZaMEHTaJ bHBIX ¥ TPHUKIAJHBIX 3a7a4
anreOpanyecKoil TOMOJIOTHY;

[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;

[l CcTpOro J0Ka3bIBaTh MM ONPOBEPIraTh YTBEPIKACHHE;

[]  CcaMOCTOSTEIbHO HAXOAWUTh AJNTOPHTMBI PEIICHUs 3al1ad, B TOM YHUCIE M HECTaHIAPTHBIX, U
NPOBOANTH UX aHAIIN3,;

[]  caMOCTOSITETIbHO BUIETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB,;

[l TOYHO MHPENCTaBUTh MaTeMaTH4YeCKUE 3HAHHS B OOJACTH CIIOXKHBIX BBIYUCICHUIl B YCTHOW M
MMCEMEHHOU (opme.

BJIaJeTh:

[l HaBBIKAMH OCBOEHHMS OOJIBIIOrO 0ObeMa HH(OPMALIH U peIIeHHs 3a]ad ( B TOM YHUCIIE, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSTEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;

[l KyJabTypo# IOCTaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M NMPHUKIAJHBIX 3a/1a4, TpeOyIomux
JUIS CBOETO pEIIEHUs] HCIOJIb30BaHUs MaTeMaTHUYECKUX IIOAXONOB M METOJOB alreOpanvecKou
TOII0JIOTUY;

[J MpeaMETHBIM SI3bIKOM CIIOXHBIX BBIYMCIICHUN M HaBBIKAMH TPAMOTHOI'O ONUCAHMS PELICHUs 3a4ad
U IPEACTaBICHUS IIOIY4YEHHBIX PE3y/IbTaToB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

®opma koHTpOIIA: TU(dEepeHIIMPOBAHHBIN 3a4eT, BEICTABISIOMIUICS 110 pe3yIbTaTaM CIauH JIMCTOYKOB
C 3aJ]layaM¥ B TEUEHUE CEMECTPA.

IIpumeps! 3aau.

1. ITyctb $X,Y$ -- Tononornueckue npocrpancrsa. HenpepriBHoe otoOpakenue $f:X\rightarrow

YS$ HazeiBaeTcs OTKpBITBIM, eciu oOpa3 $fG$ moboro orkpeitoro mommuokectBa $G\subseteq X$
OTKPBIT B

$YS$. [Mokaxure, 4T0 BCIKOE OTKPHITOE OTOOpaKEHHE

$$

f:[0,1]\rightarrow [0,1]

$$

orpeska $[0,1]$ B cebs (tomomorus ua $[0,1]$ nHmyposana cranaaptHo# Tononorueii B $\mathbb
RS)

UMEeT KOHEYHOE YMCII0O TOYEK MHHUMyMa M MaKCHMyMa, IIPHHUMAeT B TOYKaX MUHUMYyMa 3HauCHHE
$0$, B

TOYKaX MakCUMyMa -- 3HadeHue $13$, a B mpomMexyTKax Mex.y ABYMs IOCIIEI0BATEIbHBIMU TOYKAMHU
9KCTPEMyMa MOHOTOHHO.

2. ®ynknus $f:\mathbb R\rightarrow \mathbb R$ na3biBaercs
AITUTUBHOM, €CIIU

$$
f(x+y) = f(x) + f(y), \;\;\forall x,y.
$$



Kax n3BecTHO U3 Kypca aHanu3a, BCsKasi HenpepbIBHas aautuBHas Gynkius $$ seisercs nuneitHoi
¢dyukumeit $f(x) = cx, c\in \mathbb RS$. [Tokaxwure, uto ecnu agautuBHas Gpynkuus $f$ paspeiBaa, TO
ee

rpadux

$$

\Gamma_f=\lbrace (x,y)\in \mathbb R"2 f(x) = y\rbrace

$$

SIBJISIETCS BCIOY TUIOTHBIM B $\mathbb R*2$ MHOKecTBOM.

3. ITokaxkure, yto npocTpaHcTBo $X$ xaycnophoBo Torna
U TOJIBKO TOT/ia, KOTJja TUaroHajb

$$

\Delta = \lbrace (x,x), x\in X\rbrace\subset X\times X

$$

SIBJIICTCS 3aMKHYTBIM ToaAMHOKecTBOM $X\times X$ (B Tormosmoruu THXOHOBA).

4. Ilpumenss bonbryto 1eMMy YpbICOHA, JOKAKUTE CICAYIOLIYIO TEOPEMY:
\textbf{Teopema 1.} ITyctp $X$ -- HOpManbHOE pocTpancTBO U $\Phif -- ero 3amxHyTOC
MOZIMHOKECTBO.
Bcesikast orpaHndeHHast HerpepbIiBHAS (QYHKIHS
$$
\varphi: \Phi\rightarrow \mathbb R
$$
MOXeT OBITh IPOIOJKEHA Ha Bee MpocTpaHcTBO $XS§, T.e. cymecTByeT HenpephiBHAS (yHKINS
$$
f: X\rightarrow \mathbb R,
$$

coBmajaromas ¢ $\varphi$ Bo Bcex Toukax mHokectBa $\Phi$. Ecniu $m$ ecth TouHast BepxHsist rpaHb
¢ynkimu $|\varphi|$ ma $\Phi$, To pyskuuro $f$ MmoxHO momo6park Tak, 4TOOB! BEPXHSIS

rpaub $|f]$ Tarxke Obita paBHa $mS$.

[Tokaxxure Tarke, uro Teopema 1 xapakTepusyeT HOpMajbHbIE IPOCTPAHCTBA CPEIU BCEX
$T 1$-npocTpaHcTB.

5. ITycte MHOXKecTBO $X$ ecTh IeKapTOBO MPON3BEICHHE ABYX KO

enuauuHoro otpeska $[0,1]$. Bremem na $X$ mnopsakoByro Tomosoruro, 3amaB Ha $X$
JIEKCUKOTparueckoe

yYHOPSIIOUeHHE:

£

(a,b)<(c,d)\Leftrightarrow a<c\;\;\text{mmm }\;\;a = c,\;\;b<d.

£

[MokaxxuTe, YTO TMONYYEHHOE TOIMOJOTHYECKOE MPOCTPAHCTBO SIBISETCS CBS3HBIM OHUKOMITAKTOM.
IIpoBepsrte,

YTO OHO YJOBJICTBOPSCT MEPBOM aKCHOME CUCTHOCTH. SIBJISETCS JIM 3TO MPOCTPAHCTBO METPHU3YEMbIM?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Paznen 1. BBenenue B Teoprio roMOTOIHH.

IT'oMoTtonuueckue Trpynmsl, TOYHAs TOMOTONMYECKAs IOCIEAOBATENBHOCTh MAapbl M TPOUKH.
Paccnoe-Husa, romorommueckas TOcCHeAOBaTeNbHOCTh paccioeHus. CW-xomiiekcsl. Teopema o
KJIETOYHOH alpOKCUMAIUU U BBIYUCIIEHHE TOMOTONMMYECKUX TPYII.



Paznen 2. OcHOBBI TEOPUU TOMOJIOTHIA.

I'omonorun nennoro komiuiekca. CUMITTMIMATIBHBIE TOMOJIOTHH NOau3apa. CHHTYSIPHBIE TOMOJIOTHH.
Knerounoe Bbruncnenue romomnoruit. [IpocTteifiine MeTonbl BBIYHCIEHUS TOMOJIOTHH (BBIpE3aHHUE,
TOYHBIE TTOCIIE0BATEIFHOCTH Maphl, TPpoikK, Maiiepa — Bueropuca).

Paznen 3. T'omonoruu nuddepeHuupyeMbIx MHOTO00pa3Hid.

[Ipumenenust romosioruii. ['oMonOrnyecKkuii CMBICT  OPUEHTHPYEMOCTH MHOT000pasus, CTEICHU
oToOpakeHus1, MHAEKca BeKTopHOro nouisi. Komruiekc Mopca u ero romosnoruu. Hepasenctsa Mopca.
Paznen 4. Koromonoruu u ux npuiioKeHUs.

Koromonorun, ymMHO)XeHHE B KOTOMOJIOTHAX; ABOWCTBEHHOCTH Ilyankape. dopma mepeceueHuit Ha
romonorusx MHorooOpasuii. Kommnexc ne Pama u m3zomopdusm ne Pama (6e3 mokasarenbcrTsa).
Kareropus, pox IllBapna m ux oleHka B TepMHHAX Koiblla koromosoruil. Kmaccuuumpyrommue
MIPOCTPAHCTBA AUCKPETHBIX IPYyMII.

Paznen 5. Unpexc 3aremienus u Teopemsl Tuna Jledmerna.

WHpekc 3amemnenuss moaMHOTooOpasuii B MHOTOMepHOU cdepe. J[BolicTBeHHOCTh AJekcaHmepa.
TeopeMbl 0 HEMOJBM)KHBIX TOUKAX.

Paznen 6. BRenenue B CrieKTpaibHBIE MTOCIEIOBATEILHOCTH.

CnexTpanpHas MOCIEI0BAaTEIbHOCTh (DUIBTPOBAHHOIO MPOCTPAHCTBA. TOUHBIC MOCIIEAOBATEIBLHOCTH
map M TPOEK KaK CIEKTpaJbHBIE TOCIEAOBAaTENBHOCTU. [OMOJIOTHN pACCIOEHHBIX MNPOCTPAHCTB C
OIHOCBsI3HOM 0azoit. Tomomormu c xoddduimeHTaMu B JIOKaIbHOW cucteMe. JIBOoWcTBEHHOCTh
[lyankape Ha HEOpUEHTHPYEMOM MHOT0o0Opa3zuu. [oMoJOruM paccioeHHOro MPOCTpPaHCTBA B 0O
cuTya-umMu. TpaHcrpeccus. YMHOKEHUE B CIEKTPAIbHOM MOCIEN0BATENBHOCTH PACCIOCHHUS.

Pazpen 7. IIpuiioxxeHUs: COEKTPAJIbHBIX I1OCIEA0BATEIIBHOCTEM.

CrnexrtpanpHas nocienoBarenbHOCTh Ceppa. T'omonorun kinaccuueckux rpymm Jlu. Kommieke Mopca
Ha MPOCTPAHCTBE MyTeH U BapUaLMOHHOE UCUUCIICHHUE.

Paznen §. ®opmyna BKIIOUEHUN-UCKIOUEHUH I B3POCIbIX.

[opsinkoBerii  kommiekc. CrekTpalbHas ToOcCienoBaTenbHOCTh Maiiepa-Boeropuca. T'omosnoruu
HAaOOPOB TUIOCKOCTEH M TPYII KpameHbIX Koc. [oMomoruu npocTpaHcTB GyHKUUH ¥ MOJIMHOMOB 0€3
MHOT'OKpPAaTHBIX KOPHEH M MPOCTPAHCTB MeTelb. [ OMOIOruy KOH(PUIYpallMOHHBIX TIPOCTPAHCTB.

TeMbl U1 KypCOBBIX paboT:

[IpocrpanctBa cTpyit u poctkoB. CrpyliHoe pacimmpenne IuphepeHIupyeMoro OTOOpaX CHUS.
Tomonornun YutHu B mpocTpancTBax aupdepenunpyemsix ¢ynkumid. TpancBepcanabHocTh. Crabas
TeopeMa TPAHCBEPCAIbHOCTH M TeOopeMa TpaHCBEepcalbHOCTH Toma. MynbsTUCTpyiiHas Teopema
TpancBepcasibHocTH Toma. CrparuduuupoBaHHble MHOXKECTBA U TEOPEMbI TPAHCBEPCAIBHOCTH K HUM.
[Mpunoxenus k ki1accupuKauy 0COOCHHOCTEH 0TOOPaKECHHI.

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE MPUHSATHIX
peLIEHN;
- oueHKa  «ommM4yHO  (8)»  BBICTABISACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh 0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CyIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHSATH IMOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPpaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

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

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mnposeacHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIHecs MOTYT IOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



