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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: Teopus runieprpadoB
10 HANIPaBJIEHHIO: IIpuknaanas matemarnka u “H(QOpPMATHKA
npo¢ujib NOArOTOBKHU: Maremarunka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 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

[Iporpammy cocraBui: J.A. llabaHoB, O-p Qu3.-Mar. HAyK, TOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA

KypC TOCBSIIICH YKCTPEMaIbHBIM 33/1a4aM B TeOpHH rureprpados. M3ydaroTcs mpoodieMbl TypaHOBCKOTO THIIA
B TeopuH rpadoB U THneprpados, MpoOIEMbl TEOPUHM PACKPACOK rumneprpadoB, JMEMEHTH aIIUTHBHON
KOMOWHATOpUKH M Teopun Pamces. bosplioe BHHMaHME yHenseTcs pa3iIMYHBIM BEPOSATHOCTHBIM METOJaM,
JIeXKAIIUM B OCHOBE JI0Ka3aTeIbCTB OCHOBHBIX TEOPEM.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX IOHATHI TeopuH runeprpados.

3agauu AU CUMILUINHBI
* OCBOECHHE CTYJICHTaMHU 0a30BbIX 3HAHWK (TMOHSATHI, KOHIICTIMI, METOJJOB U Mojelieii) B o0iacTu
runeprpados;
. MpUOOpPETEHNE TEOPETUUYECKUX 3HAHUH M MPAKTUYECKUX YMEHUI M HaBBIKOB B 0OJIACTH
runeprpados;
*  OKazaHWE KOHCYJIbTallMd W TIOMOIIM CTYJACHTaM B MPOBEJACHWU COOCTBEHHBIX TEOPETUYECKHX
UCCIIeA0BaHMM B o0nacT runeprpagos.

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

OIIK-5.2 O6nagaeT crnoCOOHOCTBIO K OCBOECHHIO HOBBIX
OIIK-5 Ciocooeu Y4acTBOBAaTh B IPOBEACHUH 3HaHHI HA OCHOBE H3YyYCHHUS JIUTEPATypPhl, HAYIHBIX crareu

(yHIaMEHTANbHBIX U MIPUKIATHBIX " ApYTHUX UCTOTHHUKOB

WCCIIeIOBaHM U pa3paboTok, camoctosTensHo |OINK-5.3 CrnocobeH k mpodeccHOHANBHON JKCIUTyaTaluu
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHCIIE, |COBPEMEHHOM 9KCIIEPUMEHTAILHON
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U Hay4HO-UCCIIE0BATEIbCKON

paborars Ha COBPEMEHHOM SKCIIEPUMEHTAILHON |(M3MEPUTENbHO-aHATUTUYECKO M TEXHOJOTHYECKOM)
Hay4HO-UCCJIE0BATEIIbCKOM, anmaparypsl

M3MCPUTENIbHO-aHATTUTHIECKON 1 OIIK-5.1 CnocobeH pemarh IOCTAaBICHHBIE 337a4d B
TEXHOJIOTMIECKOH armaparype o0nacTu TEOPETUYECKHUX 51 9KCHEPUMEHTAIBHBIX

UCCIIeJOBaHUN U pa3paboTOK

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
ITK-1 CriocobeH cTaBuTh, HOPMANTU30BLIBATL M |MAaTEMAaTHYECKUE MOLEIU OIS ONUCAHHWS  HM3Yy4aeMBIX
pelars 3a/1a41, B TOM YUCJIe pa3pabarbiBarh U |ABJICHUH U IIPOLECCOB, OLICHUBATH KA9€CTBO Pa3pabOTaHHOM
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH MOJENN

U3y4acMbIX SBJICHUH U MPOLECCOoB, CUcTeMHO  |[TK-1.1 CrocoGeH HaxomuTh, aHAIW3UPOBAThH M 0000IIATH
AHAIIM3MPOBATh HAYYHBIE IIPOOIEMBI, IOIYYaTh |MHPOPMALKIO 00 aKTyalbHBIX Pe3yJIbTarax UCCIEIOBaHHN B

HOBBIE HAY4YHBIE PE3Y/IBTAThI paMKax TeMaTH4ecKo oOiacTu cBoei mpodeccuoHalIbHON
JEATEIHOCTH
[IK-2.1 3HaeT ONpUHOUIBI MTOCTPOCHHUA HAYYHQPROOTHI,
ITIK-2 CriocobeH caMOCTOATEILHO WU B MeTonbl cOopa ¥ aHajW3a TMONyYEHHOTO MaTrepuana,
KaueCTBE 4IeHa (PyKOBOAUTEIS) MAJIOTO CIIOCOOBI apryMeHTalUuH
KOJUIEKTHBA OPraHU30BbIBATh U IPOBOIUTH [1IK-2.2 Cnoco0eH IIaHUPOBAaTh M IPOBOJUTH HAyUHBIE
HAay4YHbIC UCCIICAOBAHUA U UX aHPOGaLII/IIO HCCIICOAOBAHUA CAMOCTOATCIIPHO HJIM B KaAdeCTBE YJICHA

(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- (¢yHAaMEHTAIbHbIEC TOHATHS, 3aKOHBI, TEOPUH CIyYalHbIX Tueprpados;
- COBpPEMEHHbIE POOIEMBI COOTBETCTBYIOIINX PA3ENIOB CIIyYalHBIX rHIIeprpados;
- TIOHATHUS, aKCHOMBI, METOMBI JTOKA3aTeNIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMarndecKux 00bEKTOB;
- QHAJUTUYECKHUE W YMCIICHHbIE IOAXOIbl MU METOABI AJIA PELICHMs TUIIOBBIX NPHUKIALHBIX 33434
CIIy4aiHBIX THIEPTpagoB.
YMETB:

- TOHATH MOCTABJICHHYIO 33/1a4y;
- WUCIIONB30BaTh CBOM 3HAHHS IS peuieHus (pyHIaMEHTaIbHBIX M MPHUKIAIHBIX 331a4 CIIyYaiHBIX
runeprpados;
- OIICHUBATh KOPPEKTHOCTH MOCTAaHOBOK 3a]1a4;
- CTpPOro J0Ka3bIBaTh MM ONPOBEPraTh YTBEPIKIACHUE,
- CaMOCTOATEJIFHO HAaXOAWUTh AJITOPUTMBI PEIICHUS 3a7ad, B TOM YHCIIE W HECTaHAapTHBIX, U
MPOBOJIUTH UX aHAJIH3,
- CaMOCTOSITENILHO BHCTh CJIC/ICTBHS TOIyUYSHHBIX PE3YIIbTaTOB;
- TOYHO MpPEACTABUTh MAaTEeMaTHYCCKHE 3HAHUS B OOJACTH CJIOKHBIX BBIYUCICHHHA B YCTHOW W
MMMCEMEHHOH (opme.

BIIAJICTh!

HaBBIKAMH OCBOEHHMsI 00JIBIIOr0 00beMa HH(OPMAIIMY U pelieHus 3a1a4 ( B TOM YHCIIe, CI0XKHBIX);
HaBBIKAMH CaMOCTOSTEIIEHOW paObOThI U OCBOCHUS HOBBIX JWCIHMILINH;

KYJIBTYPO# [TIOCTAaHOBKH, aHAJIN3a M PEIICHHUsT MaTeMaTHYeCKUX U MPHKIAIHbIX 3a/1a4, TpeOy-Fouumx
JUIE  CBOETO pPEIICHHS HCHOJNB30BAHUS MAaTeMaTHYeCKUX TIONXOAOB M METOAOB  CIyYalHBIX
runeprpados;

- TPEIMETHBIM S3bIKOM CIIOKHBIX BBIYMCICHUN ¥ HaBBIKAMH I'PAaMOTHOTO OITUCAHUS PEIICHHs 3a/1ad
HPENICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AUCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Teopewms: Typana, Opaema-CtoyHa 2 2
) Oo6o006menust 3agaun Typana anst rpadoB 3 3
u runeprpadoB
3 OCHOBHBIE OTIpENIEICHUS 1 TOHSITHS 3 3 4
4 Teopemsr Anona u Ilupepa.Teopemsl 3 3 4
TYypaHOBCKOTO THIIA.
5 O packpackax runeprpagos 2 2 4
6 VYnakoBku rureprpados. 2 2 3
Nroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmii)

1. Teopewms: Typana, Opnema-CtoyHa




Teopema Typana, Teopema Opaema-CroyHa 3agaqa Typana. OOoOmienus ais runeprpados. 3agadun
TYPaHCKOTO THIIA JUISL KJIACCOB TpadoB U THIIEprpadoB U3 KOMOMHATOPHOMN T€OMETPHUH.

2. O606mwenus 3anaun Typana asns rpados u runeprpados
Uucna Typana nns runeprpagos. Teopema TypaHoBckoro Tuma ajs rpados 6e3 TpeyroJbHUKOB.
3. OCHOBHBIE OTIpEJICIICHUS U TOHATHUS

I'padmyeckue nocnenoBaTeIbHOCTH. AJITOPUTM OIIpeesIeHUs], TpaduuecKue Mocieq0BaTeIbHOCTH U
teopema ['amman-Opaéma. Onenku yncen Pamcest.

4. Teopemsl Anona u lllupepa.TeopeMbl TypaHOBCKOTO THIIA.

Teopembr Anona u Illupepa o rpadax, He comepKalmMX OONBIIMX KIUK. TeopeMbl TypaHOBCKOTO
tina s runeprpadoB ¢ OonbimuMm  obxBaToMm. [Ipobmema Oppaema-XaifHana o pacKpackax
runeprpadgos.

5. O packpackax runeprpagos

[Mpobnema Oppema-Xaitnana. Kpurtepuit Ilmyxapa u teopema Yepkammna-Kosuka. JlokambHas
nemma JloBaca u packpacku mpocteix runeprpados. Teopema Cayspa o peryisipHbix runeprpadax c
O0npIINM 00XBaTOM.

6. YakoBku runeprpados.

VYnakoBku rurneprpadon. Meton koHTeiHepoB, TeopeMa OpaeHTin4a-Pora. DneMeHThl A IMTHBHON
KOMOHMHATOPHKH

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BepositHocTHBIH MeTop [ Teker], yueb. mocodue anst By3oB /H. Anon, [Ix. Cnencep ; ep. 2-ro aHril.
w3, nox pen. A. A. Canoxxerko. -M., BUHOM. JIa6. 3uanwmii, 2007, 2013, 2015 (311.)

JlononHuTeNbHAS TUTEPATypa
1. Kombunatopuka u Teopust BepostHocteld [Tekcr] : [yue6. mocobue aist By30B] / A. M.
Paiiroponckuit .— onronpyansiii : Uatemekt, 2013 .— 104 c. - bubmumorp.: c. 99. - 3000 »x3. - ISBN
978-5-91559-147-8 .— Tlonnsiii Tekct (Pesxxum gocrtyna : nocryn usz cetu MOTH).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.



B npouecce camocTosATeIbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC paGOTI:I, TaK KaK 3TO YHNpOIIACT HUTOT'OBYIO

aTTeCTaLUIO 110 NIPEIMETY.
2. Jlnst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



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: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 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

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1

OIIK-5.2 OO0OnamaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

OIIK-5.1 CmocobeH pemath IOCTaBICHHBIC 3a7a4dl B

TEXHOJIOTHYECKOH aIaparype obnactu TEOPETHYECKUX U 3KCIIEPUMEHTAIbHBIX
UCCIIEJOBaHUN U pa3paboToK
IIK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNTU30BLIBATE M |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONUCAHHMsS  HM3Yy4acMbIX

pelaTh 3a1a4u, B TOM YUCIIe pa3pabaTbiBaTh U
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAYy4YHbIE MPOOJIEMBbI, OITy4aTh
HOBBIE HAYYHBIE PE3yIbTaThI

SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOZEIHN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

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

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydenus AuCIUIUIMHEL « Teopust rumeprpadoB» 00ydaroNuics JOIKEH:

3HATb:

(yHIaMeHTaIbHbIE TOHSTHS, 3aKOHBI, TEOPUHU CITyYalHBIX THIIEPTrpadoB;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX PA3/AEIOB CIyYaliHBIX TUIeprpados;

- MOHATHUA, aKCHUOMBI, MCTOAbI AJOKA3aTCIILCTB U JOKA3aTCJIbCTBA OCHOBHBIX TCOPECM B pasaciax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIINX MATCMATUYCCKUX O6’BCKTOB;
- AHAJIUTUYCCKHUEC W YUCJICHHBIC MOAXOAbl M MCTOAbI JIsI PCIICHUA THUIIOBBIX IMPUKIIAAHBIX 3ada4d

CIly4aiHBIX THIEPTpadoB.
yMeTh:
- IIOHATH IIOCTABJICHHYIO 33Jlauy;

- HCTIOJIb30BaTh CBOU 3HAHUA IJId PCHICHUSA (bYHILaMGHTaIIBHBIX " NPUKIAJHBIX 3aJa4d CHy‘laﬁHLIX

runeprpados;

- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;
- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOSITEJIBHO HAaXOAWTh AJITOPUTMBI pEHIECHUS 3aJad, B TOM YHCIE W HECTaHAAPTHBIX, U

MIPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIIBHO BUACTH CJICACTBUSA IMMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO HNPEACTaBUTbL MATCMATUYCCKHUEC 3HAHHS B 00aCTH CIOXKHBIX BBIYHMCICHHH B yCTHOﬁ n

MMCEMEHHOU (opme.
BJIAJIETh:




- HaBBIKAMH OCBOCHHS 0OJIBIIOr0 00beMa HH(OPMALK 1 peIIeHusT 3a1a4 ( B TOM YHCIIE, CIIOKHBIX);

- HaBBIKaMH CaMOCTOSTEIbHON PabOTHl U OCBOCHHUS HOBBIX JMCLUILINH;

- KyJIBTYpOH NOCTaHOBKH, aHAJIM3a U PEUICHUS MaTeMaTHYECKUX M MPUKIaIHBIX 3a1a4, TpeOy-Iomux
IUII  CBOETO pEIICHHs MCHONb30BAHMS MAaTEMaTHYeCKUX TIOAXOAOB M METOAOB  CIy4alHbIX
runeprpados;

- TIPEIMETHBIM S3bIKOM CIIOKHBIX BBIYMCICHUN M HaBBIKAMH I'PAaMOTHOTO OITMCAHUS PEIICHNUs 3a/ad U
MPEICTABICHHS MTOYYEHHBIX PE3YJBTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1. OcHOBHEIE OMMPCACIICHUA U MMOHATHA.

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

3. CeszrOCTB. OCTOBHOE JIepeBo. PasnuuHbie 3324l 00 OCTOBHBIX JICPEBbSX.

4. Ipocreiimue 3a1a4n 3KCTpeMaIbHON TeOpUH rpados.

5. Uucno He3aBUCMMOCTU M KIMKOBoe 4ucio. Teopema Pamcest (Hamomuuanue) u (p, q)—CBOWMCTBO.
@ynkuus HezaBucMMOCTH rpada. Kpurepuil aBymompHOCTH M (YHKIMS HE3aBHCHMOCTH. 3aJadu
paMceeBCKOro THIa 1Jis KjaaccoB rpadoB u runeprpadoB 3 KOMOMHATOPHON Tr€OMETPHUH.

6. Tpancsepcanr B rTpade W 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 cymecTBoBanue k—rpancsepcani. O000meHs 3TUX TeopeM AJisi Turepragos.

8. 3amaua Typana. Teopema Moukuna-Crpocca. O0o0menus st runieprpados. 3amadu TypaHCKOTO
THTIA JUTsI KITAccOB TpadoB U rurieprpadoB 13 KOMOMHATOPHOW T€OMETPHH.

9. O606menus 3anaun Typana ais rpadoB U runeprpados.
10. DxcrpemanbHas 3a1a4a o rpadax 6e3 MUKIIOB JUIMHBI 4 ¥ KOHEUHBIE IPOCKTHBHBIE MJIOCKOCTH.
11. llenHoBckas EMKocTh rpadoB u Teopema JloBaca 0 EMKOCTH IUKIIA JJTUHBI 5.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Teopema Typana mnst rpados. CreacTBue M3 Hee: HIKHAS OLEHKA 4YHCIIA HE3aBUCHMOCTH
npousBosibHOTO Tpada. Yucna Typana ex(n,G) ans npousBoasHoro rpada G. Bepxsss onenka yucia
Typana ex(n,K_(s,t)), cnencTBue u3 Hee — OLIEHKHU Yncia pedep aucTaHironHoro rpada B R*2 u R"3.
2. Teopema Dpaema-CroyHa 00 acUMIITOTHYECKOM TIoBeZieHHH eX(1n,G).

3. Yucna Typana T(n,k,b) nns runeprpados, nonstue (n,k,b)-cucremsl. PekyppeHTHbIE HepaBeHCTBA
st uucen T(n,k,b), mpoctas HkHss onieHka T(n,k,b). Typanosckue mnotHocTH t(k,b), pekyppeHTHOE
HEPaBEHCTBO ISl TYPaHOBCKMX IUIOTHOCTEH. BepxHss omenka TypaHoBckoit miotHoctH t(k,b)
(xoHcTpykmus A. Cugopenko). Teopema Typana s runeprpadoB u HUXHsIsSL olieHKka CrieHcepa st
T(n,k,b). CrenctBue w3 Hee: HWXKHSS OIEHKA YKCIIa HE3aBHCHMOCTH K-OmHOpOmHOTO THmneprpada.
Hwxnss ouenka s t(k,b), ee mopsiiox npu gukcupoBanHoM k U pactyiem b.

4. Teopema Typana ais rpadoB ¢ 6onbimmM obxBatoMm. Huxkasas onenka Alitan-Komomra-Cemepenu
(reopema Illupepa) mnst ymcia HezaBUCHMMOCTH rpada Oe3 TpEeyroJbHUKOB CO CpEIHEH CTENeHBIO
BepmmHbl d. CrnenctBue: BepxHss oneHka umcina Pamces R(3,t). TouHocTh omeHkm B Teopeme
Atitan-Komnomra-Cemepenu  (cymectBoBanue rpaoB ¢ HEOONBIIMM YHUCIOM HE3aBUCHMOCTU H
OTPaHUYCHHOW CPEJTHEH CTEIEHbBIO BEPITUHBI).

5. Bepxwnsist onieHka uucna Pamcest R(s,t) mpu ¢pukcupoBaHHOM S ¥ pacTymieM t.

6. Teopema Illupepa o uncne He3aBUCUMOCTH Tpada, He comepaxariero noarpados, n3oMopdusix K r.

7. Teopema AJlIOHAa O HIDKHEH OIEHKE YMCIIa HE3aBHUCUMOCTHU Tpada, B KOTOPOM Y KaxIOH BEpIIHHEI
noArpad ero coceeid UMeeT OrpaHNnICHHOE XPOMaTHUECKOE YHCIIO.

8. Teopema 0 HMKHEH OLICHKE YKCIia HE3aBUCUMOCTH K-0HOpOIHOTO runeprpada c ooxsaroM 0obiie
4 u co cpennelt crenenpto BepmuHbl d (0/1). AHanorndnas teopema Pémis-Jlproka-Jlegmanna st
npocTeix Tuneprpadon. CrencTBue: ONPOBEPKEHHE TUIMOTE3bl XEHIOpOHHa B KOMOMHATOPHOM
IEOMETPUH.



9. DkcrpemanbHas 3a1ada Opiema-XaiHana 0 pacKkpackax rumneprpados, MpocTas BEpXHSS OLEHKA.
BepositHoctHast HukHsas oneHka m(k,r). CriencTBre: HUKHSS OLCHKA THAroHaJbHOTO ymcia Pamces.
BepositHocTHas BepxHsis onieHka m(k,r). Teopema Anona 06 acumnrorndeckom moBeaeHun m(k,r) mpu
pacTymiem r.

10. Kpurepuit Ilmyxapa r-packpamBaeMocTH rumeprpaga B TEpPMHHAX CYIIECTBOBAHHUS
yHopsiIoueHHbIX — r-meneid.  Hmkuss  oumenka  Pagxakpumnana-CpunmBacana s m(k,2)
(mokazarennscTBo Yepkammaa-Kosunka).

11. Teopema Dpaemra-JloBaca 00 OleHKE MaKCUMalbHOM CTeNeHH peOpa (BEpLIMHBI) B OAHOPOIHOM
runeprpadge ¢ OonpIIMM XpomaTHuecKuM uuciaoM. CrencTBHe: HaWIydllas HIDKHAS OLICHKA
nuaroHajbpHOro umcna Pamces. 3amaua Dpraema--JloBaca o packpackax mpoctsix rumeprpagos. Mx
TeOpeMa O CYLIECTBOBAHMM OJHOPOIHBIX THIEprpadoB ¢ OOJBIIMM XPOMATHYECKUM YHCIOM H
OonpmM obxBaroM (0/m). Jlemma o cBoiicTBax mpocThIX runeprpadoB ¢ OONBIIMM XPOMATHYECKUM
gucnoM. Criencreue: HmwkHS onenka m*(k,r). Teopema Kocrouku-MyGan-Pénns-Teranm o HkHEH
ouenke m*(k,r) mpu GOJBIINX T.

12. Teopema Cayspa 0 CyIIeCTBOBAaHUU OIHOPOIHBIX PErYISPHBIX THIIEPTPadoB C OONBIINM 00XBATOM.

13. Teopema Kocrouku-Pémnst o cymecrtBoBaHMM OOHOPONHBIX runeprpagoB ¢  OOJIBIIUM
XpOMaTHYECKUM YHCIOM, OOJIBIINM 00XBAaTOM M OTPAaHHMYCHHBIMHU CTETIEHSIMH BEPIIHH.

14. YmakoBku runeprpado, teopema Jly-Ceken 00 OTpHIIATENHHBIX KOPPEISAIUSIX B MPOCTPAHCTBE
ciydailHelx Ouekuuii. Teopema 0 JOCTaTo4HOM YCJIOBMM YNakoBku runeprpagos. CreactBus:
JOCTaTOYHOE YCIOBHE COBEpIIeHHOH G-ynakoBKW; OLEHKAa JUIi HIDKHEH CTEeNeHH BEpILUHBI,
rapaHTHPYIOLIEH CyLIeCTBOBAHME COBEPIICHHOTO K-coueTaHusl.

15. Meton xoHTeitHepoB, Teopema OpaeHminda-Pora o ymcie CHIBHBIX HE3aBUCHUMBIX MHOXECTB B
OZIHOPOAHBIX PETYISPHBIX MPOCTHIX TUIeprpadax.

16. Yucna Ban nep Bapmena W(k,r), HmxkHss onienka B oOmem ciydae. Onenkn W(3,r): HUKHSSA
orieHka Mo3epa, BepxHsis ouieHka ['pama-Ilonumornun

®opmyna OLEHKH

3auer mpoxomuT B ycTHOW (opme. Ha 3auere CTyAeHT JOMKEH YCTHO OTBETUTh Ha BONPOC U3
MpOrpamMMBbl M PeIInTh 3a/1ady. B onieHke yauThiBaeTcs U pabota B cemecTpe (M0CenaeMocTh).
[Ipumeps! 3a7a4 Ha SK3aMeHe.

1) Tuneprpad Ha3pIBaeTcs KJIMKOW, ecid JtoOble JBa ero pedpa mepecekatorcs. [Tycte H=(VE) -
n-oxpHopoaHas kiuka. Kakue 3Hauenust moryt npunumats t(H) u y(H)?

2) Ilycts H=(V,E) - n-oqnoponnas xnuka u x(H)>2. Jokaxure, yto |[E[<n”n.

3) Mu1 31aemM, uto eciiu H - k-ogaoponusiii runeprpad n A(H)<2*(k-1)/ek, o y(H)=2. Jokaxure, 4To
eciu A(H)<2"(k-1)/2ek, To s H MOXHO rapaHTHpOBaTh CIPaBEUIMBYIO PACKPacKy B JBa IIBETA, T.C.
MPaBUIIBLHYIO PACKPACKy, B KOTOPOH MOLTHOCTH LIBETOBBIX KJIACCOB OyAYT IOYTH PAaBHBI (OTIIMYATHCS HE
0osee uem Ha 1).

4) Ilycts W(n,m) - 310 BHeauaronaipHoe uncio Ban nep Bapnena, T.e. 310 MuHuManbHoe N T.,4. B
moboi packpacke {l,...,N} B KpacHbIi U CHHMI LBeTa Haizercs JMOO KpacHas apudpmernyeckas
nporpeccust IUIMHBI N, JMOO CUHsS apudMeTHdeckas nporpeccust UIMHBI m. JloKakuTe, 4TO IpU
(PMKCUPOBAHHOM M U PACTYLIEM N BBIIOIHEHO

W(n,m)>c(m) n(m-1)/((Inn )*(m-1) ).

[Ipumeps! OuIETOB:

burner 1:

1. Teopema lllupepa o uncie He3aBUCUMOCTH Tpada, He conepkaiero noarpados, nzomopdusix K .
2. Uucna Ban nep Bapnena W(k,r), HrmxHss orieHka B obmiem cirydae. Onenku W(3,r): HUKHSS OIIEHKA
Mo3epa, BepxHsis oneHka I'pama-Ilonumornn

3. 3agaya: ['mneprpad Ha3bIBaeTCs KIIMKOM, ecin Jito0bIe JBa ero pedpa nepecekatorcs. [Tycts H=(V,E)
- n-onHopoaHas kinuka. Kakue 3Hauenust moryt npunumars t(H) u y(H)?

buner 2:

1. Teopema Dpapema-Croyna 00 acuMIIToTHIeckoM noBeziennu ex(n,QG).

2. Teopema Cayspa 0 CylIeCTBOBAHUN OAHOPOIHBIX PETYISIPHBIX runeprpados ¢ 60ibmuM 00XBaTOM.
3. 3amaga: Ilycte W(n,m) - 3To BHeAMaronansHoe uucio Ban nep Bapaena, T.e. 3To MuanmansHoe N
T.,4. B I000H packpacke {l,...N} B KpacHbli W CHHHMH IIBETa HaWJeTCs JIMOO KpacHas
apudMeTHueckas mporpeccus AIUHBI N, JUO0 CHHAS apuMeTHdecKas MPOrpeccHsl UIMHBI m.
JlokakuTte, 4To NpH (PUKCUPOBAHHOM M M PACTYIIEM N BBHIIIOIHEHO

W(n,m)>c(m) n~(m-1)/((Inn )*(m-1) ).



Kpurepun onennBanus

- omenka «ormuuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnn

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHUKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLIeHKa «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;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIK 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 JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJICET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOI0 MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBHIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOorpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX IOHATHH AUCHUIUINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBemeHus audQepeHIUpPOBAHHBIA 3adeTa O00ydJalmuecs MOTYT —IOJb30BaThCs
MPOTPaMMON JUCIUILTAHBI.



