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: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npo¢ujib NOArOTOBKHU: CucteMHOE IPOrpaMMUPOBAaHUE U TIPUKIIaTHAS MaTeMaTHKa

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
KOMOWHATOpUKH M Teopun Pamces. bonbinmoe BHUMaHME ynenseTcss pa3iMyHBIM BEPOSTHOCTHBIM METO/AM,

JIC)KAIIMM B OCHOBC NOKa3aTCJIbCTB OCHOBHBIX TCOPEM.

1. lean u 3apa4un

]_le.]'ll) 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 YMCHHfI M HaBBIKOB B 00jacTu

runeprpados;

® OKa3aHHueC KOHCYJ'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,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- (yHIameHTaNIbHbBIE OHATHSA, 3aKOHbI, TEOPUH CITy4alHbIX TUIEpPrpados;
- COBpEMEHHBIE MPOOIEMBI COOTBETCTBYIOIIMX Pa3/AeiIoB CIIy4alHBIX runeprpados;
- IIOHATHS, AKCUOMBI, METOZBI [10KA3aTeJIbCTB U J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOJAIINX B 63,30ByIO 9aCTb LIUKII;

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATCMATHYCCKUX OG’BGKTOB;
- AHAJIUTUYCCKUC U YUCJICHHBIC IMOAXOAbI M MCTOABI MJIA PCIICHHUA THUIIOBBIX IMPUKIAAHBIX 3adaq

CIly4aiHBIX THIIEpPTpagoB.
YMETb:



- TIOHATH IOCTABJICHHYIO 33/1a4y;

- HUCTIONIb30BaTh CBOW 3HAHUS Ul peIIeHHs (yHIAMEHTAJIbHBIX M MPUKIAJHBIX 3a/ad CIy4aiHBIX
runeprpados;

- OIICHUBATh KOPPEKTHOCTH MOCTAHOBOK 3a/1ad;

- CTpOrO AOKAa3bIBATh WM ONPOBEPraTh YTBEPKICHHUE;

- CaMOCTOSTEIbHO HAXOJWTh AJITOPUTMBI DPEIICHHUs 3a/Jad, B TOM YHCJIE W HECTAHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;

- CaMOCTOSITENILHO BUJETh CIEICTBHS IOIyUYCHHBIX PE3YJIbTaTOB;

- TOYHO TPEJICTaBUTh MATEMAaTUUECKUE 3HAHUS B OOJIACTH CIIOKHBIX BBIYUCICHHHA B YCTHOW W
MUCHLMEHHOM (hopMe.

BJIAJIETD:

HaBbIKAMH OCBOEHUS O0JBIIOr0 00beMa HHPOPMALIMU U PeIeHus 3a1ad ( B TOM YHCIIE, CIOXKHBIX);
HaBBIKAMU CAMOCTOSATEJILHON pabOThl M OCBOEHHSI HOBBIX JTUCLUILINH;

KYJBTYpO MOCTAHOBKH, aHAIN3a U PELICHUs MaTeMaTHYECKUX M MPUKIAAHBIX 3a/1a4, TpeOy-romux
IUII  CBOETO pEIICHHS HCIOJb30BaHMUSA MAaTEMaTH4eCKUX IMOAXOAOB M METOAOB  CIy4YalHBIX
runeprpados;

- TPEIMETHBIM S3bIKOM CJIOKHBIX BBIYMCIICHUN M HAaBBIKAMHU IPAMOTHOTO ONMCAHUS PEIIeHHs 3a1ad u
MPEICTABICHHS MTOTYYSHHBIX PE3YJBTATOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Teopewms: Typana, Opnema-CroyHa 2 2
) O6006menus 3agaun Typana i rpados 3 3
u runeprpadoB
3 OcHoBHBIE OnpeieNIeHUs U TOHATHUS 3 3 4
4 Teopemsr Ajona u IHupepa.Teopemsl 3 3 4
TypaHOBCKOTO THIIA.
5 O packpackax runeprpagos 2 2 4
6 VYnakoBku rurneprpados. 2 2 3
Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.
4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)

Cemectp: 7 (Ocennuii)

1. Teopewms: Typana, Opnema-CroyHa

Teopema Typana, Teopema Dpnema-Croyna 3agada Typana. O600wmwenus ais runeprpados. 3agaun
TYpaHCKOTO THUIA JUIA KJIaccoB TpadoB U runeprpadoB U3 KOMOMHATOPHOH IreOMETPHH.

2. O6006menus 3anaun Typana ais rpadoB u runeprpados

Uucna Typana ans runeprpados. Teopema TypaHoBckoro Trra st rpadoB 6e3 TpeyroJbHUKOB.



3. OcHOBHBIE ONpEENICHNS U TIOHATUS

I'paduueckue mocien0BaTeNbHOCTH. ANTOPUTM ONPEAETICHUs, rpaduuecKne NocIe0BaTeIbHOCTH U
teopema ["amtan-Opaéma. Ouenku uucen Pamcest.

4. Teopemsl AnoHa u lllupepa.Teopemsl TypaHOBCKOTO THIIA.

Teopembr Asnona u Illupepa o rpacdax, He comepkamux OONBIIMX KIHUK. TeopeMbl TYpaHOBCKOTO
tuna ans runeprpadoB ¢ OonbimiuMm  oOxBatom. IIpoGrmema Oppema-XaiiHana o pacKpackax
runeprpadgos.

5. O packpackax runeprpadon

[Ipobnema Dppema-XaiiHana. Kpurepuit Ilnyxapa un Teopema Yepkammna-Kosuka. JlokanbHas
nemMa JloBaca M packpacku mpocThix runeprpagon. Teopema Cayspa o perymspHbIX runeprpadax ¢
OosbIIM 00XBaTOM.

6. YnaxkoBku runeprpados.

VnakoBku runeprpados. Merox koHTeliHepoB, Teopema OppeHTinda-Pota. DieMeHTHl aJIuTHBHOM
KOMOMHATOPHKH

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHas ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BepositHocTHBIH MeTof [ Teker], yueb. nocobue ans By3oB /H. Anon, k. Cnencep ; mep. 2-ro aHril.
u3g. nop pen. A. A. Canoxenxko. -M., BUHOM. JIa6. 3nanuit, 2007, 2013, 2015 (91.)

JomnonHurensHas aureparypa

1. Kombunaropuka u Teopust BeposarHocreit [Tekcr] : [yue6. mocobue ans By30B] / A. M.
Paiiroponckuit .— Jlonronpynnsiii : Maremnekt, 2013 .— 104 c. - bubnuorp.: ¢. 99. - 3000 3x3. - [SBN
978-5-91559-147-8 .— Ilonnsiii TexcT (Pexxum goctyna : nocryn u3 cetu MOTH).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

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

1. PexomeHayeTCsi YCHENIHO CJaBaTh KOHTPOJBHBIC Pa0OThI, TaK KaK A3TO YIPONIAET HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



2. JInsg MOATOTOBKM K MTOTOBOM aTTECTAIlMH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCci 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: 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-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAENH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajaue W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus AuCIUIUIMHEL « Teopust rumeprpadoB» 00ydaroNHics JOIKEH:

3HATb:

- (yHAaMeHTAIbHbIEC TOHATHS, 3aKOHBI, TEOPUH CIyYalHbIX TUeprpados;
- COBpPEMEHHbIE POOIEMBI COOTBETCTBYIOIINX PA3ENIOB CIIyYalHBIX rHIIeprpados;
- TIOHATHUS, aKCHOMBI, METOMBI JTOKA3aTEIbCTB M JIOKA3aTENbCTBA OCHOBHBIX TEOPEM B pasieiax,

BXOJISNIMX B 0A30BYIO 4aCTh ITHKIT;

- OCHOBHBIC CBOICTBA COOTBCTCTBYOIINX MATCMATUYCCKUX O6’BCKTOB;
- AHAJIUTUYCCKUEC U YUCJICHHBIC MOAXOAbl M MCTOABI UIA PCIICHUA THUIIOBLIX MNPHUKIAAHBIX 3aJda4

CIIy4aiHBIX THIEPTpagoB.
yMeTh:
- IIOHATH IIOCTABJICHHYIO 33Jlauy;

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

runeprpados;

- OIICHMBAaTh KOPPEKTHOCTH NMMOCTAHOBOK 3a7ay;
- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOATEIbHO HAaXOOUTh AJITOPUTMBI PEIICHHS 3a7ad, B TOM YHCJIE W HECTaHJAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIIBHO BUACTH CJICACTBHUA IMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO MNPEACTABUTb MATECMATUYCCKHUEC 3HAHHSA B 00J1aCTH CIIOKHBIX BBIYHMCIICHHH B YCTHOﬁ nu

MMCEMEHHOU (opme.
BJIAJIETh:

- HaBBIKaMH OCBOEHHs OOJIBIIOrO 00beMa HH(OPMALIK 1 pelIeHHs 3a/1a4 ( B TOM YHUCIIE, CIIOKHBIX);
- HaBBIKAMH CAMOCTOSITEILHON PabOThl U OCBOCHHS HOBBIX JUCLHUIUIMH;
- KyJIBTypOd MOCTAHOBKH, aHAJIM3a U PELICHUS MaTeMaTHYECKUX M MPUKIAIHBIX 33134, TpeOy-Iomux

IS
runeprpados;

CBOCTO PpCHICHUA HCIOJIb30BAHUA MATCMATUYCCKUX IMOAXOAOB W MCTOHOB

CITy4JaiHbIX

- MPEIMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHUN U HABBIKAMHU I'PAMOTHOTO ONMCAHUS PELICHHUS 3a1ad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. OcHOBHBIE ONIPEIENCHNS U TIOHSTHS.




2. I'paduueckue nocue0BaTeIbHOCTU. AJITOPUTM OIPEAEIIeHUs, rpaduecKie MoCIe10BaTeIbHOCTH U
teopema ["aymunan-Opaéma.

3. CszaocTh. OcTOBHOE JIepeBo. Pasnuunbie 3a1a4i 00 OCTOBHBIX JICPEBbAX.

4. Ilpocreiimue 3a1a4n 3KCTpeMajIbHON TeOpru rpados.

5. Uucno HE3aBHCMMOCTH W KIIMKOBOE uucio. Teopema Pamces (mamomuHanwe) u (p, q)—CBOWCTBO.
Oynkuust HesaBUcHUMOCTH rpada. Kpurtepuil nBynonpHOCTH M (DYHKIMS HE3aBUCUMOCTH. 3ajadu
paMceeBCcKOTro THIA Jisl KjaccoB rpadoB u runeprpadoB U3 KOMOMHATOPHON T€OMETPHUH.

6. TpancBepcanb B rpade W 4YHCIO He3aBUCHMOCTH. PebGepHbie Tpadsl u Teopema [ammam o
MaKCUMaJIbHOM I1apacoueTaHHH.

7. JloxanbHble Teopembl [ammam-Opaéma o yucne BepmmH U Teopema bomnobama o uucie pédep,
rapaHTHpYyolIe cymecTBoBanue k—rpancsepcan. O000IIEHHS THX TeOpeM JJist Tutiepragos.

8. 3amaua Typana. Teopema Monkuna-Ctpocca. O6obmienus ans runeprpados. 3ajadnd TypaHCKOTO
THMA JUIsI KJIAccoB rpadoB U rurieprpadoB 13 KOMOMHATOPHOW T€OMETPHH.

9. O606menus 3agaun Typana ans rpadoB u runeprpagos.

10. DxcrpemanpHas 3aaa4a o rpadax 6e3 UUKIIOB JUIMHBL 4 1 KOHEUHbIE IPOSKTHBHBIE MJIOCKOCTH.

11. llennoBckas EéMKocTh rpadoB u Teopema JloBaca 0 EMKOCTH LIUKIIA AJTUHBL S.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1. Teopema Typana mns rpadoB. CnencTBue W3 Hee: HIDKHAS OLEHKA 4YHCIa HE3aBUCUMOCTHU
npousBoiibHOTO Tpada. Yncna Typana ex(n,G) s npousBonbHoro rpada G. BepxHsis oneHka yucia
Typana ex(n,K_(s,t)), cnenctBue u3 Hee — OLIEHKHU Yncia pedep AucTaHuoHHoro rpada B R*2 u R"3.
2. Teopema Opaema-CroyHa 00 acUMIITOTHYECKOM NoBereHnu ex(n,G).

3. Yucna Typana T(n,k,b) ans runeprpados, nonstue (n,k,b)-cucremsl. PekyppeHTHBIE HepaBEeHCTBa
s uucen T(n,k,b), mpocras nwkasaa ouenka T(n,k,b). Typanosckue mnornoctu t(k,b), pekyppentroe
HEPaBEHCTBO JUISI TYPaHOBCKHX IUIOTHOCTEH. BepxHsist olieHka TypaHoBckoi TtuiotHOCTH t(K,b)
(xoHcTpykuusa A. Cugopenko). Teopema Typana nns runeprpadoB U HIKHSAS onieHka CrieHcepa JUIs
T(n,k,b). CrnencTBue M3 Hee: HWXKHSS OIEHKA YWCIIa HE3aBUCHMOCTH K-OMHOpOAHOTO THIeprpada.
Hwxnsas ouenka ains t(k,b), ee mopsinox npu ¢uxkcupoanHoM k u pactyiuem b.

4. Teopema Typana mist rpadoB ¢ 6ompmum obxBarom. Hrxusis ornenka Aiitan-Komoma-Cemepenu
(treopema Illupepa) anst umcna HezaBHCMMOCTH Tpada 0e3 TPEYroJbHHUKOB CO CPEIHEH CTENCHBIO
BepwmHbl d. CrnenctBue: BepxHsas onenka uucna Pamces R(3,t). TounocTs omenku B Teopeme
Atitan-Komioma-Cemepenu  (cyniectBoBaHue TpadoB ¢ HEOONBIIMM YHCIOM HE3aBUCHMOCTH H
OTPaHUYCHHOW CPEJHEH CTEIEHBIO BEPILIUHBI).

5. Bepxuss ouenka uucna Pamces R(s,t) mpu ¢puxcupoBaHHOM s U pacTymieM t.

6. Teopema lllupepa o uncie He3aBUCUMOCTH rpada, He cogepxariero noarpagos, nzoMophusx K r.

7. Teopema AsioHa O HW)KHEH OLIGHKE YHCJIa HE3aBUCHUMOCTH rpada, B KOTOPOM y KaXKIOW BEPIIMHBI
noarpag ero coceseil UMeeT OrpaHNYEHHOE XPOMATHIECKOE YUCIIO.

8. Teopema 0 HMXKHEH OIICHKE YUCIIa HE3aBUCUMOCTH K-OHOpOAHOTO runieprpada ¢ o0xBaTom OoIbIIie
4 u co cpeaneli creneHbto BepmmHbl d (0/m). AnanornyHas teopema Pémnsa-Jlproka-Jlepmanna st
npocteix THeprpadon. CnencTBue: ONPOBEPKEHHE THUIOTE3bl XEHIOpOHHa B KOMOMHATOPHOM
T€OMETPHH.

9. DkcTpemanpHas 3amada Dpaema-XaldHalla O packpackax rurneprpadoB, MpocTas BEPXHssS OLCHKA.
BepositHoctHast HnokHAsA oueHka m(k,r). CrencTBue: HIKHSAS OLICHKA JUAaroHajabHOro uucia Pamces.
BepositHocTHas Bepxuss ouenka m(k,r). Teopema Anona 06 acumnroruaeckoM noseaeHuu m(k,r) mpu
pacTyIIEeM T.

10. Kpurepuii Ilnyxapa r-packpammBaeMocTd runeprpaga B TEPMHHAaX CYLIECTBOBAaHHS
yHopsiioueHHbIx  r-merieli.  Hwokasis  omenka — Pajgxakpumnana-CpunmBacana  ams  m(k,2)
(moxazarennbctBo Yepkammua-Kosunka).



11. Teopema Dpnema-JloBaca 00 OneHKE MakCHUMajbHOM cTeneHu pedpa (BEpIIMHBI) B OJHOPOAHOM
runeprpage ¢ OonbIIMM XpoMarudeckuM uuciioM. CreicTBue: HawIydllas HIDKHSS OLCHKA
nuaroHanbHoro uucia Pamces. 3agaga Oppema--JloBaca o packpackax mpocTeix rumeprpadgos. Ux
TEOpeMa O CYLIECTBOBAHUHM OIHOPOAHBIX TrumeprpadoB ¢ OOJBIIMM XPOMaTH4YECKUM YHCIOM U
OonpmmM obOxBaroM (0/m). Jlemma o cBoicTBax mpocThiX runeprpadoB ¢ OOJBIIUM XPOMATHUYECKUM
gucnoM. CrienacrBue: HwkHss onieHka m*(k,r). Teopema Kocrouku-Mybau-Pémns-Teranu o HuxHEN
ouenke m*(k,r) mpu OOJBIINX T.

12. Teopema Cayspa 0 CyIIecTBOBaHHH OJHOPOIHBIX PEryJsPHBIX TUeprpadoB ¢ OOIBIIUM 00XBATOM.
13. Teopema Kocrouku-Pénnast o cymecTBoBaHMM OTHOPOAHBIX THmeprpadgoB ¢  OOJbLINM
XpOMAaTHYECKUM 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 COBepIIeHHON G-ynakoBKH; OLEHKA JUIS HW)KHEH CTENEeHH BEpIIUHBI,
rapaHTHPYIOLIEH CYLIeCTBOBAHHE COBEPIICHHOTO K-coueTaHusl.

15. Meton xonTeitHepoB, Teopema Opaentinya-Pora o yucne 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): HUOKHAS
onieHka Mo3sepa, BepxHss oneHka I pama-Hlomumornn

Popmyna OLEHKH

3ader mpoxomuT B ycTHoW ¢opme. Ha 3auere CTymeHT AOKEH YCTHO OTBETHUTh HAa BONPOC W3
IPOrpaMMBbl M PELINTH 3a1ady. B oneHke yuntsiBaeTcst u pabora B cemecTpe (II0CeImaeMoCTh).
ITpumeps! 3a1a4 Ha IK3aMEHE.

1) luneprpad Ha3pIBaeTcs KJIMKOW, ecim JtoOble JBa ero pedpa mepecekatorcs. [Tycte H=(VE) -
n-oxpHopoaHas kinuka. 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 eciu H - k-oqnopoansiii 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)xHO rapaHTHpOBaTh CIIPaBEIMBYIO PACKPacKy B JBa IBETa, T.C.
MPaBUIIBHYIO PACKPACKY, B KOTOPOH MOILIHOCTH IIBETOBBIX KJIACCOB OyIyT 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 U CHHHMI LBeTa Haipercs auMOO KpacHas apudmeruueckas
nporpeccust UIMHBI N, JUO0 cuHss apudMmeTndeckas mnporpeccus JUIMHBI m. JlOKaXuTe, YTO IpH
(PMKCUPOBAHHOM M U PACTYLIEM N BBIIIOIHEHO

W(n,m)>c(m) n™(m-1)/((Inn )*(m-1) ).

[Ipumeps OuIETOB:

buner 1:

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

3. 3agava: ['uneprpad HazpIBaeTCsl KIMKOM, ecim Jr00bIe /iBa 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 NoBeZieHnu ex(n,QG).

2. Teopema Cayspa 0 CylIeCTBOBAHUN OJAHOPOIHBIX PETYIISIPHBIX runeprpadoB ¢ 60ibmHuM 00XBaTOM.
3. 3amaga: [lycte W(n,m) - 310 BHequaroHanbpHOe uncio Ban aep BapneHna, T.e. 370 MuHMManbHOE N
T.4. B I000H packpacke {l,...N} B KpacHbli W CHHHMH [BETa HaWJeTCs JIMOO KpacHas
apudMeTHueckas mporpeccus AIUHBI N, JUO00 CHHSS apuMeTHdecKas MPOrpeccHsl UIMHBI m.
JlokakuTte, 4To NpH (PUKCUPOBAHHOM M M PACTYIIEM N BHIIIOIHEHO

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

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! POTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oleHKka  «omM4YHO  (8)»  BBICTABIIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xopomro (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET MarepHas, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJTy4YeHHbIe 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJYYCHHbIE 3HAHWS HA TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAeT MaTepual, W 1O CYNIECTBY H3jaraet
€ro, yMeeT NMPUMEHSTh MOIy4YeHHbIE 3HAHWS Ha MPAKTHKE, HO JOMYyCKaeT B OTBETE WIIM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTAaTOYHO NpPaBUIIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKOW TOCIIEI0BATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO NPABHUILHBIE (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapyUIeHHs JIOTUYECKON MOCIEeN0BATEIFHOCTH B M3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO MPU 3TOM
OH BIlajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiIero oO0yueHuss U MOXXET IMPHUMEHSTh IONyYeHHbIe 3HaHWS 10 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILIGHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICPKaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OIICHKa «HEYJOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSATUHN TUCIUTITHHBI

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHuss auddepeHIMpOBaHHBI 3adeTa 0Oyvarompecs MOTYT —TOJIb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



