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: IIpuknaagHast MaTeMaTHKa, KOMITBIOTEPHBIC HAYKH W HHKEHEPUS

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 TIOCBSIIEH SKCTPEMaIbHBIM 3a7a4aM B Teopun runeprpados. M3ydarorcs mpodaeMbl TypaHOBCKOTO THITA
B TeOopuH TpadoB M THUIeprpados, MPoOIEMBI TECOPHUU PACKPACOK TUIeprpadoB, JIEMEHTHl aJIUTUBHON

KOM61/IHaTOpI/IKI/I u TCOpHUU Pamces. bonbiioe BHUMaHUE YACTACTCA pa3IMYHbIM BCPOATHOCTHBIM MCTOAAM,
JIC)KAIIMM B OCHOBC NOKa3aTCJIbCTB OCHOBHBIX TCOPEM.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

OCBOCHHE OCHOBHBIX IOHATHI TeopuH runeprpados.

3agauu AUCHUILIHHBI

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

runeprpados;

° HpI/IO6p€TCHI/IC TCOPCTUICCKUX 3HAHUU H OPaKTUICCKUX YMCHPIfI M HaBBIKOB B 00jacTu

runeprpados;

® OKa3aHHueC I(OHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX

WCCIIeIOBaHUM B 00JIacTH rutieprpados.

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 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOI SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUUECKON anmnaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIMTEPATypbl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B

obnactu TEOPETUYECKUX u IKCIIEPUMEHTAJIbHBIX

uccie0BaHui U pa3paboToK

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
IMK-1 CriocobeH cTaBuTh, HOPMANTU30BbIBATh M |MAaTEMAaTHYECKHE MOJEIN IS ONHCAHHS  HM3y4aeMbIX

pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIEeI0BaTh MaTEMaTHYECKUE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4€CTBO pa3pabOTaHHOM
MOZEIIN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0iacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSITEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

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

3HAThb:




- (yHIaMeHTaIBHBIC OHATHS, 3AKOHBI, TEOPUH CITy4alHBIX TUTIEPTpadoB;
- COBpPEMEHHbBIE MPOOIEMbI COOTBETCTBYIOIINX PA3ICIIOB CIIyYalHBIX THIIEPrpados;
- TIOHATHUS, aKCHOMBI, METOIbI JJOKA3aTeJIbCTB W JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pa3ieiax,
BXOJISIIIUX B 0A30BYIO YaCTh IIHKII;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOUIMX MAaTEMAaTHUECKUX OOBEKTOB;
- AHAJINTHYCCKUE WM YHCJICHHBIC MMOIXOAbI M METONbI Ul PEUICHUS THUIOBBIX HPUKIAIHBIX 33134
CITy4aiHBIX THIIEPrpagoB.
YMETb:
- TOHATH MOCTABJICHHYIO 33/1a4y;
- HUCIIONIb30BaTh CBOW 3HAHUS Ul peIeHHs (YHIAMEHTAJIBHBIX M MPUKIATHBIX 33/1a4 CIy4alHBIX
runeprpados;
- OIICHUBATh KOPPEKTHOCTH MOCTAaHOBOK 3a]1a4;
- CTpPOro J0Ka3bIBaTh MM ONPOBEPraTh YTBEPIKIACHUE,
- CaMOCTOSTEIBHO HAXOJHWTh AJITOPUTMBI PEIICHWs 3a/a4, B TOM YHCIIE W HECTAHAAPTHBIX, W
MPOBOJIUTH UX aHAJIH3,
- CaMOCTOSITENILHO BHCTh CJIC/ICTBHS TOIyUYSHHBIX PE3YIIbTaTOB;
- TOYHO TMPEICTABUTh MATEMATHUUCCKUE 3HAHUS B OOJNIACTU CIIOXKHBIX BBIYMCICHHNA B YCTHOW M
MMMCEMEHHOH (opme.
BIIAJICTh!

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

KYJIBTYPO# ITOCTAHOBKH, aHAJIN3a M PELICHHsS MaTeMaTH4eCKUX M NMPHUKJIAIHBIX 3a]1a4, TpeOy-Fomumx
JUIE  CBOETO pEIICHMS HCIOJBb30BAaHMS MAaTeMaTH4eCKUX TIOAXOJOB M METOJOB  CIy4alHBIX
runeprpados;

- TPEIMETHBIM S3bIKOM CJIO)KHBIX BBIYMCIICHHI Y HAaBBIKAMH IPAaMOTHOTO ONMCAHMUS PEIICHHUs 3a7ad U
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
) Oo6o06menust 3anaun Typana juis rpados 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 Ipnenra-Croyna 3agaya Typana. O0600meHust a1 runieprpadoB. 3aaaqun
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 nocnenoBaTenbHOCTH. AJITOPUTM OTIpeNieNieH s, rpaduuecKre NoCIeJ0BaTeIbHOCTH U
teopema ['amman-Opaéma. Onenku yncen Pamcest.

4. Teopemsl Anona u lllupepa.TeopeMbl TypaHOBCKOTO THIIA.

Teopembl Anona u Illupepa o rpadax, He comepKammx OONBIIMX KIMK. TeopeMbl TypaHOBCKOTO
tina s runeprpadoB ¢ OonbimuMm  obxBatom. [IpoGmema Oppaema-XaiiHana o pacKpackax
runeprpadgos.

5. O packpackax runeprpagos

[Mpobnema Oppema-XaiiHana. Kpurepuir [lnyxapa u Teopema UYepkammua-Kosuka. JlokambHas
nemma JloBaca u packpacku npocteix runeprpagos. Teopema Cayspa o peryisipHbIX runeprpagax c
O0npIINM 00XBaTOM.

6. YakoBku runeprpados.

VYnakoBku runeprpadon. Meton koHTeiHepoB, TeopeMa OpaeHTin4a-Pora. DIeMEeHThI aIATUBHON
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. PeKOMeH,I[yeTCSI YCIICIIHO CAaBaTb KOHTPOJIBHBIC pa6OTBI, TaK KaK 3TO YHOpOIAaeT HTOrOBYRO

aTTeCTaLUIO 110 NIPEIMETY.
2. JI1s1 IOArOTOBKM K MTOTOBOM aTTeCcTalluy IO MpEeIMETy JIydllle BCEro I0Jb30BaThCS MaTrepuajaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

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 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTaIluu

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

anmaparypsl

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B

TEXHOJIOTHYECKOH aIaparype obnactu TEOPETUYECKHUX U 3KCIIEPUMEHTAJIbHBIX
UCCIIEJOBaHUN U pa3paboToK
IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTtaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONMHUCAHHUS  M3y4acMbIX

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

SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax MCCIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

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

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

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM 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;

- MNOHATHUA, AKCHOMBI, MCTOABI AOKA3aTCIIbCTB M JOKA3aTCJIbCTBA OCHOBHBLIX TCOPEM B pa3aciiax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIINX MATCMATUYCCKUX O6’BCKTOB;
- AHAJIUTUYCCKUEC U YUCJICHHBIC MOAXOAbl M MCTOABI JIA PCIICHUA THUIIOBBIX MNPHUKIAAHBIX 3aJda4

CIly4aiHBIX THIEPTpadoB.
yMeTh:
- IIOHATH IIOCTABJICHHYIO 33Jlauy;

- HUCNOJIb30BaTh CBOU 3HAHUA IJId PCHICHUA (bYH,I[aMeHTaHBHBIX W MPUKIIAAHBIX 3a1a4 CﬂyqaﬁHBIX

runeprpados;

- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;
- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOATEJIbHO HAaXOOUTh AJITOPUTMBI PEIICHHs 3a7ad, B TOM YHCJIE W HECTaHJAPTHBIX, U

MIPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIIBHO BUACTH CJICACTBUSA IMMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO MNPEACTAaBUTbL MATECMATUYCCKHUEC 3HAHHSA B 00J1aCTH CIIOXKHBIX BBIYHMCIICHHH B YCTHOﬁ "

MMCEMEHHOU (opme.
BJIAJIETh:




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

- HaBBIKaMH CaMOCTOSTEIbHON PabOTHl U OCBOCHHUS HOBBIX JMCLUILINH;

- KyJBTYpOU NMOCTAaHOBKH, aHAIN3a M PELICHUSI MaTeMaTHYECKUX M MPUKIAJHBIX 3a/a4, TpeOy-romux
IUIE  CBOETO pEIICHHS HCIOJb30BaHMUSA MAaTeMaTH4eCKUX IMOAXOAOB M METOAOB  CIy4YalHBIX
runeprpados;

- TPEIMETHBIM S3bIKOM CJIOKHBIX BBIYMCIICHUH Y HAaBBIKAMHU IPAMOTHOTO ONMCAHMUS PEIIeHHUs 3a1ad u
MPEICTABICHHS MTOYYEHHBIX PE3YJBTATOB.

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

1. OcHOBHEIE OMMPCACIICHUA U MMOHATHA.

2. I'padpuueckue nocnenoBaTeIbHOCTH. ANTOPUTM ONPENEIeHuUs, TpadruuecKrue Mocie 0BaTeIbHOCTH U
teopema ["amman-Opaémia.

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

4. Ipocreiimue 3a1a4n 3KCTpeMaIbHON TeOpUH rpados.

5. Uucnio HE3aBHCMMOCTH M KIIMKOBOE uucio. Teopema Pamces (mamomuHanue) u (p, q)—CBOWMCTBO.
@ynknusa He3aBucUMocTH Tpada. Kpurepuit nBymonpHOCTH M (PyHKIMS HE3aBUCHMOCTH. 3ajaqu
paMceeBCKOro THIa 1Jis KjaaccoB rpadoB u runeprpadoB 3 KOMOMHATOPHON Tr€OMETPHUH.

6. Tpanceepcans B rpade M 4MCIO He3aBUCHUMOCTH. PeOepubie rpadpl u Teopema lammam o
MaKCHMaJIbHOM ITapacoueTaHu .

7. JloxanbHble Teopembl [ammam-Opaéma o yucne BepmmH W Teopema bomnobama o uucie pédep,
rapaHTHpyoLye cymecTBoBanue k—rpancsepcani. O000meHs 3TUX TeopeM AJisi Turepragos.

8. 3amaua Typana. Teopema Moukuna-Ctpocca. O60o0menus ans runeprpados. 3agadnd 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 mns rpadoB. CrieacTBue M3 Hee: HWXKHAA OICHKAa 4YHCIa HE3aBUCHMOCTH
npousBosibHOTO Tpada. Yucna Typana ex(n,G) as npousBonsHoro rpada G. BepxHsis oneHka 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) ans runeprpados, noustue (n,k,b)-cucremsl. PexkyppeHTHbIE HepaBEeHCTBa
st uucen T(n,k,b), mpocras vwkass onenka T(n,k,b). Typanosckue miornoctu t(k,b), pekyppentHoe
HEPaBEHCTBO ISl TYPaHOBCKMX IUIOTHOCTeH. BepxHss omenka TtypaHoBckoit miotHocTH t(k,b)
(xoHcTpykius A. Cunopenko). Teopema Typana mns runeprpadoB U HMKHss orieHka CrieHcepa JUist
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 mis rpacdoB ¢ 6onbinum obxBaroM. HukHsist omnenka Aliran-Komonra-Cemepeau
(treopema Illupepa) ans uucna HezaBHUCUMOCTH Tpada 6e3 TPEYroJbHHKOB CO CpEOHEH CTEHEeHbBIO
BepmimHbl d. CrnenctBue: BepxHss oreHka uucna Pamces R(3,t). TodHOCTh OIGHKM B Teopeme
Atitan-Komnomra-Cemepenu  (cymectBoBaHue rpagoB C HEOOJBIIMM YHCIOM HE3aBHCUMOCTH U
OTPaHUYCHHOW CPEJTHEH CTEIEHbBIO BEPITUHBI).

5. Bepxwnsist onieHka uucna Pamcest R(s,t) mpu ¢pukcupoBaHHOM S ¥ pacTymieM t.
6. Teopema Illupepa o uncie HezaBUCUMOCTH rpada, He coaepxaiero noarpados, n3oMophHeix K .

7. Teopema AyioHa O HW)KHEH OIIEHKE YKclia HE3aBUCHMOCTH Tpada, B KOTOPOM Y Ka)X/I0i BEpIIHHEI
noArpad ero coceeid UMeeT OrpaHNnICHHOE XPOMaTHUECKOE YHCIIO.

8. Teopema 0 HMXKHEW OLICHKE YUCIIa HE3aBUCUMOCTH K-0mHOpOoaHOTO runeprpaga ¢ 00xBaTom OoJbIIe
4 u co cpenneli creneHblo BepimmHbl d (0/1). AHanorumuHast Teopema Pénns-JIptoka-Jlepmanna st
npocTeix Tuneprpadon. CrencTBue: ONPOBEPKEHHE TUIMOTE3bl XEHIOpOHHa B KOMOMHATOPHOM
IEOMETPUH.



9. DxcrpemanpHas 3a1ada Jpaema-XaiHana o packpackax rumneprpados, MpocTasi BEpXHsAsS OLCHKA.
BepositHocTHas HwkHssa onenka m(k,r). CrnencTBue: HIDKHSS OLIGHKA JUAroHajlbHOTo uncia Pamces.
BepositHocTHas BepxHsis onenka m(k,r). Teopema AnoHa 00 acumnrorudeckoM moBeneHur m(k,r) mpu
pacTyILem r.

10. Kpurepuit I[lmyxapa r-packpammBaeMOCTH rHreprpaga B TEPMHHaX CYIICCTBOBAHMUSI
ynopsiioueHHbIx — r-meneil.  Hikasst  omenka — Pagxakpumnana-CpunuBacana s m(k,2)
(mokazarennscTBo Yepkammaa-Kosunka).

11. Teopema Opnema-JloBaca 00 OneHKE MakCHUMajbHOM cTeneHH pedpa (BEepIIMHBI) B OJHOPOAHOM
runeprpage ¢ OoNbIIMM XpoMaTtudeckuM uucioM. CreicTBue: HawiIydllas HIDKHSS OLCHKA
nuaroHanbHoro uucia Pamces. 3agaga Oppema--JloBaca o packpackax mpocTeix rumeprpagos. Ux
TeOpeMa O CYILIECTBOBAHUHM OIHOPOAHBIX TrUmeprpadoB ¢ OOJBIIMM XPOMaTH4YECKUM YHCIOM U
OonpmmM ob0xBarom (0/m). Jlemma o cBoicTBax mpocThIX runeprpadoB ¢ OOJBIIUM XPOMaTHUYECKUM
gucnoM. CriencrBue: HwkHss oneHka m*(k,r). Teopema Kocrouku-Mybau-Pémns-Teranu o HuxHEN
ouenke m*(k,r) mpu GOJBIINX T.

12. Teopema Cayspa O CyIIeCTBOBaHHH OJHOPOIHBIX PEryJsPHBIX TUneprpadoB ¢ OOIBIIUM 0OXBATOM.
13. Teopema Kocrouku-Pénnst o cymecTBoBaHMM OTHOPOAHBIX THmeprpagoB ¢  OOIBLINM
XpOMaTHYECKUM YHCIOM, OOJIBIINM 00XBAaTOM M OTPAaHHMYCHHBIMHU CTETIEHSIMH BEPIIHH.

14. YmakoBku tuneprpado, Teopema Jly-Ceken 00 OTpHUIIATENLHBIX KOPPENSALUAX B MPOCTPAHCTBE
ciydailHelx Ouekuuii. Teopema o JOCTaro4yHOM YCJIOBUM YMakoBKH rumneprpadoB. CrnenctBus:
JOCTaTOYHOE YCIOBHE COBepIIeHHONH G-ynakoBKH; OLEHKA JUIS HWD)KHEH CTENEeHH BEpIINHBI,
rapaHTHPYIOLIEH CyLIeCTBOBAHME COBEPIICHHOTO K-coueTaHusl.

15. Meton xonTeitHepoB, Teopema Opaentnnya-Pora o 4ucne CUIBHBIX HE3aBUCHMBIX MHOXECTB B
OZIHOPOAHBIX PETYISPHBIX MPOCTHIX TUIeprpadax.

16. Yucna Ban nep Bapmena W(k,r), HuxkHss onenka B obmeM ciydae. Onenkun W(3,r): HUKHAS
onieHka Mo3sepa, BepxHss oneHka I pama-Hlomumornn

®opmyna OLEHKH

3ader mpoxomuT B ycTHoW ¢opme. Ha 3auere CTymeHT AOKEH YCTHO OTBETHUTh HAa BONPOC W3
IPOrpaMMBbl M PELINTH 3aady. B oneHke yuntsiBaeTcs u pabora B cemecTpe (II0CeImaeMoCTh).
ITpumeps! 3a1a4 Ha IK3aMEHE.

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) M1 3naemM, uro eciiu H - k-oqnopoansriii runeprpad u A(H)<2*(k-1)/ek, to y(H)=2. Hokaxure, 4to
eciu A(H)<2"(k-1)/2ek, To s H MO)kHO rapaHTHpOBaTh CIIPAaBEIMBYIO PACKPacKy B [Ba IBETA, T.C.
MPaBUIIBHYIO PACKPACKY, B KOTOPOH MOITHOCTH IIBETOBBIX KJIACCOB OyAyT MOYTH PABHBI (OTIMYATHCS HE
0osee uem Ha 1).

4) Ilycte W(n,m) - 970 BHeAMaroHaibHOE yucio Ban nep Bapnena, T.e. 3To MuanmansHoe N T.,4. B
moboi packpacke {l,...N} B KpacHbIi W CHHHMI LBeTa Haipercs auMOO KpacHas apudmernueckas
nporpeccust UIMHBI N, JUO0 cuHsA apudmeTndeckas mnporpeccus JUIMHBI m. JlOKaXuTe, YTO TpH
(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), HmxHss orieHka B oOmiem cirydae. Onenku W(3,r): HUKHSS OIICHKA
Mo3epa, BepxHsis oneHka I'pama-Ilonumornn

3. 3agava: ['uneprpad HazbIBaeTCsl KIMKOM, ecim Jr00bIe JiBa 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: [lycte W(n,m) - 310 BHequaroHanbpHOe uncio Ban aep BapneHna, T.e. 370 MuHnManbHOEe N
T.,4. B I000H packpacke {l,...N} B KpacHbli W CHHHMH IIBETa HaWJeTCs JIMOO KpacHas
apudMeTHUecKas TMPOTPecCUsl JIWUHBI N, JUO0 CHHIS apudMeTHdeckas MNPOrpeccHs JUIMHBI m.
Jokaxwute, 9To pU GUKCUPOBAHHOM M U PACTYIIEM N BBHITIOIHEHO

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



Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE MPUHATHIX
peleHnn

- oueHKa  «omM4yHO  (8)»  BBICTABIACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3ajjad HEKOTOPblE HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT IMpPHUMCHATL IMOJTYUYCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIe 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTtu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX IOHATHH AUCHUIUINHBI

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

Bo Bpems mposenenus auddepeHIIMPOBAaHHBIA 3aueTa OOy4aromuecs MOTYT IOJIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.



