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: OcHoBbI Teopun rpadoB
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremaruka

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 cocraBui: J.A. lllaGaHOB, n1-p Pu3.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B  kypce wu3nmaraiorcsi OCHOBBI TeOpHH TpaoB — (akThl, MOHATUS M YTBEPXKACHUS, HEOOXOIUMBIC
criermanucroam B obmactu CS, ¢usuke , 3kOHOMHKe. B Kypce paccMOTpeHbl OCHOBHBIE ONpENCIICHHS H
MOHATUSL TEOpuH TpadoB, HEOOXOOUMBIC [UIA PELICHUS HEKOTOPBIX NPUKIAAHBIX 3a4ad JMCKPETHOU
MareMaTHKH. Pa30uparoTcst mpuMeps! perieH s TUIIOBBIX 3a1a4.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX NOHATHUI TeOpHH Ipados.

3agauu AU CUMILUINHBI
* OCBOECHHE CTYJICHTaMHU 0a30BbIX 3HAHWK (TMOHSATHI, KOHIICTIMI, METOJJOB U Mojelieii) B o0iacTu
rpa¢os;
* TPHOOpPETEeHNE TCOPETUICCKUX 3HAHUN U TTPAKTUYESCKUX YMEHH U HABBIKOB B 001acTH rpados;

*  OKa3aHWE KOHCYIbTAlMi M TOMOIIM CTYACHTaM B IPOBEJCHUU COOCTBEHHBIX TEOPETUYECKUX
WCCIIeIoBaHMid B 001acT rpadoB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

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

YK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJICEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbI€ PE3YyNbTaThl PEIIEHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEMCTBYIOIMUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1.1 Crnocoben aHanu3upoOBaTh MOCTABJICHHYIO 331341y,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpouUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0CHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCcKoH uWHpopManuu B o0nacTu

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.3 VYmeer cocCTaBIsATh AaHHOTANMH, pedeparTsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH




OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

IIK-1.1 CriocobeH HaxomuTh, aHATM3UPOBATH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 |[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH U MPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIN

HOBBIC HAYTHBIC DE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI

[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPROOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

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

[IK-2.2 CnocoGeH IulaHUPOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSITEJIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB

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

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOXY.JII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
(byHIaMeHTaJIbHBIC TIOHATHS, 3aKOHBI, TCOPUHU CIy4alHBIX IpadoB;
COBpPEMEHHBIE MMPOOJIEMBI COOTBETCTBYIOLINX Pa3eiOB CIyYaiHbIX Irpados;
HOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszzenax,
BXOIALIMX B 0A30BYIO 4aCTh LIUKII;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMaTHIECKUX OObEKTOB;
AHAINTUYECKUE U YUCIICHHBIC TOAXOIBI W METOIBI IJISi PELICHUs THUIOBBIX MPUKIATHBIX 3a/1ad
cIydaiHbIX TpadoB.
YMETb:
MOHATH MOCTABIECHHYIO 3a4a4y;
UCTIONIb30BaTh CBOM 3HAHUS Ul pelieHHus (yHIaMEHTAIbHBIX U MPUKIAJHBIX 337a4 CIydalHBIX
rpa¢os;
OLICHUBAaTh KOPPEKTHOCTH IOCTAaHOBOK 33/1ay;
CTPOTO JOKA3BIBATH WIIM OIPOBEPraTh YTBEPKICHNUE;
CaMOCTOSITEIbHO HAaXOAWUTh AJITOPUTMbl pEIIEHUs 3ajad, B TOM YHUCJIE U HECTAaHJApTHBIX, U
MPOBOJUTH UX aHAIIN3;
CaMOCTOSITEIbHO BUIETh CICICTBUS [10JIyYEHHBIX PE3YJIbTATOB;
TOYHO NPEACTAaBUTh MaTeMaTHYeCKue 3HAHMS B 00JACTU CIOXHBIX BBIYUCICHHUH B YCTHOU H
MUCHMEHHOM (hopMe.
BJIaJIETh:
HaBBIKAMU OCBOEHHS 00JIbIIOr0 00beMa HHPOPMALUK U pelieHns 3aaad ( B TOM YHCIIE, CIOKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KYJBTYpOI MOCTAHOBKY, aHAJIN3a U PEIICHUS] MaTeMaTHYECKUX M MPHUKIATHBIX 3a]1a4, TpeOy-Iommx
JJIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;
MPEIMETHBIM SI3bIKOM CJIOXKHBIX BBIYMCIICHUN W HaBBIKAMH I'PAMOTHOTO OIMCAHMsS PELICHUs 3a/1ad
U IPe/CTaBIECHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Jlokanbubie Teopemsl [amnaun-Opaéma o 3 3
YHCIIe BEPIINH
) Oo6o06menust 3agaun Typana ans rpadoB 3 3
u runeprpadon
3 OCHOBHBIE OTIpeNIEICHUS 1 TOHSITHS 2 2
4 IIpocreiimme 3amadun  SKCTPEMAIBHOMN 2 5
Teopuu rpados
5 Cas13H0CTh. OCTOBHOE JIEPERO. 2 2
6 Tpanceepcane B rpade u  gmcno 3 3 15
HE3aBUCUMOCTHU
Hroro yacos 15 15 15
IToaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 6 (Becennuit)

1. JlokanbHbie Teopemsbl ['amnan-Opaéma o yncie BepuH

3amaya Typana. Teopema Morkuna-Ctpocca. O6o0menus mis rurneprpadoB. 3agadyu TYPaHCKOTO

THTA JUTsI KITAccoB TpadoB U rurieprpadoB 13 KOMOMHATOPHOW T€OMETPHH.

2. O6006menus 3anaun Typana ais rpadoB u runeprpados

DkcTpeManbHas 3a/1a4a o rpagax 0e3 MUKIIOB AIUHBI 4 U KOHEUHBIE TPOEKTUBHBIE TNIOCKOCTH

3. OcHOBHBIE ONpEENICHNS U TIOHATUS

I'paduueckue nmocienoBaTeIbHOCTH. ANTOPUTM ONpeeNeH s, rpaduuecKue MOCIeA0BaTeIbHOCTH U

teopema ["aytan-Opaéma

4. Ilpocreiimue 3a1a4n 3KCTpeMaIbHON TeOpru rpados

Uwuciio He3aBUCHMOCTH M KJIMKOBOe uncio. Teopema Pamces (Hanomunanue) u (p, )—CBOWCTBO.

@Oynkuus HezaBUcHMMOCTH rpada. Kputepuii IBynoiabHOCTH W (PyHKIMS HE3aBUCHMOCTH. 3a1adu
pamceeBCKOro THIA Jisl KjaaccoB rpados u runeprpadoB U3 KOMOMHATOPHON TreOMETPHH.

5. CeszHOCTh. OCTOBHOE JI€PEBO.
Paznuunble 3a1a4u 00 OCTOBHBIX JEPEBBSIX
6. Tpancsepcaib B rpade 1 4MciIo He3aBUCUMOCTH

PeGepnbie rpadsl 1 TeopeMa ["amman 0 MakCUMaJIbHOM ITapacO4YeTaHNH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JiuTepaTypa
1. Teopus rpados [Tekcr] : [yue6. mocobue ais By3os] / O. Ope ; iep. ¢ annt. . H. BpyOneBckoii ;
noy pen. H. H. BopoGseBa .— 2-¢ u3zg., ctepeorun. — M. : Hayka, 1980 .— 336 c.

JlononHuTenbHAS TUTEpaTypa
1. COopHUK 3a/1a4 10 JUCKpeTHOMY aHanu3y. KomOnHaTtopuka. DineMeHThI anreOpbl Joruku. Teopus
rpagoB [Tekcr] : yue6. mocobue mis By3os / FO. U. XKypasnes [u ap.] ; M-Bo obpazoBanus Poc.
®deneparn, Mock. ¢us.-TexH. HH-T (TOC. YH-T) .— 2-¢ u3g. — M. : M®TU, 2000, 2004 .— 100 c.

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

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpE3EHTALNN.

B npouecce camocTosATeNbHOM PabOThl 00YHaIOIIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHmyeTcsi YCHENIHO CIaBaTh KOHTPOJBHBIE PaOOTHI, TaK KaK 3TO YIPOIIAET HTOTOBYIO
aTTeCTAaIMIO 10 TIPEIMETY.

2. JIns MOATOTOBKM K MUTOTOBOM aTTeCTAalMM MO MPEAMETY Jy4YIlle BCEro MOoJb30BaThCsl MaTepuajIaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 3

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

Pa3zpaGoTunk: J.A. lllaGaHOB, 1-p Pu3.-Mar. HayK, JOIEHT



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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 Cnocoben aHanu3MpOBaTh MOCTABJICHHYIO 33134y,
HaMeyJaTh MyTH €€ peleHUs

OIIK-1.2 CnocobeH cTpOUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH
3a7a4 IpodeccHoHAIBHOM IesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEeXHOJOrHMYecKod uWHpopManuu B o0JacTu
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYmeer cocCTaBmsATh AaHHOTANWMH, pedeparTsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYyUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb THIIOTE3bl, CTPOUThH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3ybTaThl

[IK-2.1 3HaeT nmpUHOUNBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTrogsl cOopa W aHamu3a IIOJMY4YEHHOTO MaTepualia,
CHoco0bl apryMeHTallH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIE
HCCIICAOBAHMUS CaMOCTOSITEIbHO MM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIiio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3zare/iM OCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AnCHMIUIMHBL «OCHOBBI TEOPUH IpadoBy 00yHaIOMINICS JOIKEH:

3HATb:

(byHIaMEeHTaJIbHBIE IOHATHS, 3aKOHBI, TCOPHU CIy4aliHBIX TpadoB;
COBPEMEHHBIE IIPOOIEMBbI COOTBETCTBYIOLIMX PA3/IEIIOB CIIy4allHbIX rpadoB;
TIOHSITHS, aKCHOMBI, METOJbI JIOKa3aTeNbCTB U JO0KAa3aTeJIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJSIINX B 0a30BYIO YacCTh IIUKJ;
OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIMX MaTEMAaTHYECKHX 0OBEKTOB;
AQHAIMTUYECKUE W YHMCJICHHBIC MOAXOIbI U METOABI ISl PEIICHUS TUIIOBBIX NMPUKIAIHBIX 337124
CITy4aiHBIX TpagoB.
yMeThb:
HOHSTH [TOCTABJICHHYIO 33]1a4y;
UCTIONIb30BaTh CBOM 3HAHUS ISl PEHICHUs (yHIAMEHTAJIBHBIX M MPHUKIAIHBIX 3a/a4 CIIyYalHBIX
rpados;
OLICHMBATh KOPPEKTHOCTD TIOCTAHOBOK 33/1a4;
CTPOTO J0Ka3bIBaTh HJIM ONPOBEPIaTh YTBEPIKACHHE;
CaMOCTOSITEIEHO HAXOAUTh AJTOPHTMBI PEIICHHs 3aaad, B TOM YHUCIE M HECTaHAApPTHBIX, U
NPOBOANTH UX aHAIIN3,;
CaMOCTOSITEIIBHO BUICTh CIIEACTBUS MMOTYYCHHBIX PE3yJIbTaTOB;
TOYHO MPEICTaBUTh MATEMaTHYeCKUE 3HAHHS B OOJACTH CJIOXKHBIX BBIYMCICHUI B YCTHOW M
MMMCEMEHHOU (opme.
BJIA/IETh:
HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a7a4 ( B TOM YHCIIE, CIOKHBIX ),
HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIIMIUINH;
KYJIBTYPO# IOCTaHOBKH, aHAJIM3a M PEIICHUs MaTeMaTH4YeCKUX M NPUKIIAIHBIX 3a1a4, TPpeOy-IoImunx
ISl CBOETO PEIICHHS UCTIONb30BAaHMS MAaTEMAaTHYECKHX ITOX0I0B ¥ METOIOB CIy4YailHbIX TpadoB;
HPEIMETHBIM SI3bIKOM CJIO’KHBIX BBIYMCIICHUI M HAaBBIKAMHU IPAMOTHOTO OIMCAHUS PEIICHUS 3ajaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI JOMalIHUX 3a1a4:

1 IIpumep 1. Ilycts A - MHOXecTBO umcen 1, 2, 3: A= {1, 2, 3}. Iloctpouts rpad 1t oToOpaeHus
otHolreHus "<" ("MeHbIe'") Ha ’TOM MHOXECTBE.

2. Ilycts A - MHOXECTBO umcen 2, 4, 6, 14: A = {2, 4, 6, 14}. Tloctouts rpad mist oToOpaKeHHS
OTHOIICHHS "IETUTCS HALleJIO HA'" Ha 9TOM MHOXKECTBE.

3. Ilyctp manel mHOXecTBa A = {a, B, y} u B = {a, b, c}. Iloctpouts rpad mms otoOpaxeHus
OTHOIIIEHUA "IeKapTOBO MPOU3BEIEHHE MHOXKECTB".

4. B areHTCTBE 10 HEJBMKMMOCTH paboTaroT MeHemkepbl Urops, Cepreit u [1é€rp. O6cmykuBaroTCs
oobektel O1, 02, 03, 04, 05, 06, O7, O8. IlocTpouts rpad ans otodpaxeHnus orHoumeHuid "Uropp
paboraer ¢ obbekramu O4, O7", "Cepreit paboraer ¢ obobekramu O1, 02, O3, 05, 06", "IIérp
paboraer c oovexToM O8".

5. 3agan G(X,I'X) X=x1,x2,x3,x4,x5, I'X: I'xl={x4}, I'x2={x1,x4}, I'x3={x4,x5}, I'xd={x1,x5},
I'x5={x1,x3}. OnpenenuTs XpOMaTHUECKOE U IIMKIOMAaTHYECKOE YHUCIIO JJaHHOTO Tpada.

TeMbl U1 KypCOBBIX paboT:
1. DkcrpeManbHas 3aqa4a o rpadax 6e3 MUKIOB JITUHBI 4 U KOHEYHBIE MPOSKTUBHBIC TUIOCKOCTH.
2. lllennoBckast EémkocTh rpados u Teopema JloBaca 0 EMKOCTH ITUKIIA JITUHBI 5.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. OcHOBHEIC OIPCACIICHUA U MMOHATHA.

2. I'papuueckue nocaenoBaTeIbHOCTH. AJITOPUTM OTIpeieNieHus], TpaguuecKre NoCae10BaTeIbHOCTH U
teopema ["amman-Opaémia.

3. CeszrOCTh. OCTOBHOE JIepeBo. PasnuuHbie 3324l 00 OCTOBHBIX JICPEBbBSX.
4. Ipocreiimue 3a1a4n 3KCTpeMaIbHON TeOprHr Tpados.

5. Yucno He3aBUCHMMOCTH M KIMKOBoe 4ucio. Teopema Pamcest (Hamomuuanue) U (p, q)—CBOWMCTBO.
@ynkuus HezaBucMMOCTH rpada. Kpurepuil aBymonpHOCTH M (YHKIMS HE3aBHCHMOCTH. 3aJadu
paMceeBCKOro THIa IJis KjaaccoB rpadoB u runeprpadoB 3 KOMOMHATOPHON TreOMETPHUH.

6. Tpancsepcans B rTpade U yHMcio He3aBUCUMOCTH. PebGepnbie rpadpl u Teopema [amman o
MaKCHUMaJIbHOM I1apacoyeTaHUH.

7. JloxanbHbie Teopembl [amnmam-Opaéma o ymcie BeplIMH W TeopeMa bomnobama o yucne péodep,
rapaHTHpyolye cyuectsoBanue k—rpancsepcanu. O000meHs 3TUX TeopeM AJisi Turepragos.

8. 3amaua Typana. Teopema Moukuna-Crpocca. O0oOmenus st runeprpados. 3amadu TypaHCKOTO
THTIA JUTsI KITAccoB TpadoB U rurieprpadoB 13 KOMOMHATOPHON T€OMETPHH.

9. O606menus 3anaun Typana ans rpadoB U runeprpados.

Kpurepun onennBanus

- omenka «omumuHo  (10)»  BeIcTaBisieTCs ~ CTYAGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MporpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnn

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHON MpOrpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aj1a4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OOCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIKN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHUs JOIrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs M MOXET NIPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISICTCS CTYACHTY, KOTOPbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus auddepeHIIMPOBAaHHOTO 3adeTa, OO0ydJalmuecs MOTYT TOJIb30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



