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: Teopus runeprpados
10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

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

Kypc: 4
KBAJH(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHui) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

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

[Iporpamma obcyxneHa 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,
JIeXKAIIUM B OCHOBE JI0Ka3aTeIbCTB OCHOBHBIX TEOPEM.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX IOHATHI TeopuH runeprpados.

3agauu AUCHMNIHHBI
* OCBOGHHE CTyJeHTaMU 0a30BBIX 3HAHWH (MOHSATHH, KOHIICMIIMH, METOMOB U MOJEJCH) B 00IacTH
runeprpados;
. NpUOOPETeHUE TEOPETHUSCKUX 3HAHUN W TPAKTUYECKHX YMEHHH W HaBBIKOB B OONaCTH
runeprpados;
*  OKa3aHWE KOHCYNBTAIlMid W IOMOINM CTYJIEHTaM B TPOBEJCHHUH COOCTBEHHBIX TEOPETHUECKHX
WCCIIeIOBaHMI B 001aCTH rHITEprpadoB.

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-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,

ITK-2 CriocobeH caMOCTOSTENBLHO WIH B MeTonbl cOopa M aHajgW3a I[OJIyY€HHOrO Marepualia,
KaueCTBE 4JIeHA (PyKOBOAUTEIS) MAJIOTO CIOCO0bI apryMEHTalMH

KOJIJICKTHBA OPTaHU30BLIBATh U IIPOBOAUTE [IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro HUCCIIEeNO0BAaHUS CAMOCTOSITCIILHO MM B Ka4€CTBE 4YJICHA

(pYKOBO,I[I/ITCJ'ISI) MaJIoOro HAY9YHOT'O KOJIJICKTUBA

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yU€eHHsI O JUCHUILINHE (MOLYJII0)
B pe3ynbrare 0CBOCHHS AUCIUILTHHBI 00yYaIOIINECs TOIKHBI
3HATh:
[l ¢yHnaMeHTaIbHBIC TOHSATHS, 3aKOHBI, TEOPUH CITyYaiHbIX rUneprpados;
[l coBpeMEeHHbIC MPOOIEMbI COOTBETCTBYIOIINX PA3/ICIOB CIIyYalHBIX THIIEprpados;
[]  TOHSATHS, aKCHOMBI, METOBI JIOKA3aTeIbCTB U JI0KAa3aTeIbCTBA OCHOBHBIX TEOPEM B pasjielnax,
BXOJISIIMX B 0A30BYIO 4aCTh IIHKII;
[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIIMX MaTeMaTHYECKUX OOBEKTOB;
[l aHaJUTUYECKHUE W YHMCICHHBIC MOAXObl U METOIBI Ul PEIICHUS THUIOBBIX MPHKIAJHBIX 3a/1a4
CITy4aiHBIX THIIEPrpagoB.
YMETh:
[l MOHATH MOCTABJICHHYIO 3a/1a4y;
(]  HCHONB30BaTh CBOM 3HAHMS JJIsl pelleHHus (yHIaMEHTAIbHBIX W TPUKIAIHBIX 3a/a4 CIy4aiHbIX
runeprpados;
[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;
[l cTpOro J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPIKICHHE;
[]  caMOCTOATENIFHO HAXOAWTh AJITOPUTMBI PEUICHUS 3aJad, B TOM YHCJIE€ W HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3,
[]  caMOCTOSITETIbHO BUETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;
[l TOYHO MPEJCTaBUTh MATEMAaTHUYCCKUE 3HAHWS B OOJACTH CIOXKHBIX BBIYHMCICHHH B YCTHOW U
MMCEMEHHOU (opme.
BIIAJICTh!



[J  HaBbIKAMH OCBOCHHUsS OOJNBIIOrO o0beMa MH(OpPMAIMM M pelieHus 3anad ( B TOM YHCIE,
CJIOKHBIX);

[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

0 KyJIBTYpOi TIOCTaHOBKH, aHAJM3a W PEUICHUS  MareMaTHYeCKUX W TPUKIATHBIX 3ajad,
TpeOy-IOLIMX AJIsl CBOETO PEIICHUS UCTIOJIB30BAHUS MATEMAaTHYECKHUX TTOIXOJ0B U METOJIOB CITydailHbIX
runeprpados;

[l TpeIMETHBIM S3bIKOM CIIOXKHBIX BBIYMCIICHUH U HAaBBIKAMH IPAMOTHOTO OITUCAHUS PEIICHUs 3a/a4
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX 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) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 Teopewms: Typana, Opnema-CroyHa 2 2
) O606menus 3agaun Typana i rpados 3 3
u runeprpadoB
3 OcHoBHBIE OnpeieNIeHUs U TOHATHUS 3 3
4 Teopemsr Ajona u IHupepa.Teopemsl 3 3
TypaHOBCKOTO THIIA.
5 O packpackax runeprpagos 2 2
6 VYnakoBku rurneprpados. 2 2 15
Hroro yacos 15 15 15
[ToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. Teopewms: Typana, Opnema-CroyHa

Teopema Typana, Teopema IDpnema-Croyna 3agaya Typana. O600wmweHus nis runeprpados. 3agaun
TYpaHCKOTO THUIA JUIS KIIacCOB TpadoB U runeprpadoB U3 KOMOMHATOPHOH IreOMETPHUH.

2. O6006menus 3anaun Typana ais rpadoB u runeprpados
Uucna Typana ans runeprpados. Teopema TypaHoBckoro Tura st rpadoB 6e3 TpeyroJbHUKOB.
3. OcHOBHBIE OMpEeNICHNS U TIOHATUS

I'paduueckue mocien0BaTeIbHOCTH. AITOPUTM ONPEAEICHUs, rpaduuecKne NocIe0BaTeIbHOCTH U
teopema ["amtan-Opaéma. Ouenku uucen Pamcest.

4. Teopemsl Anona u lllupepa.Teopemsl TypaHOBCKOTO THITA.



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

5. O packpackax runeprpagos

[Mpobnema Oppema-XaiiHana. Kpurepuir [lnyxapa u Teopema UYepkammna-Kosuka. JlokanbHas
nemma JloBaca u packpacku npocteix runeprpagos. Teopema Cayspa o peryisipHbIX runeprpagax c
O0nbpIIMM 00XBaTOM.

6. YakoBku runeprpados.

VYnakoBku runeprpadoB. Meton koHTeiiHepoB, TeopeMa OpaeHTin4a-Pora. DIeMEeHThI aIATUBHON
KOMOHMHATOPHUKH

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BepositHocTHBIH MeTop [ Teker], yueb. mocodue ans By3oB /H. Anon, [Ix. Cnercep ; mep. 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 aiist By30B] / A. M.
Paiiroponckuit .— onronpyansiii : Uatemekt, 2013 .— 104 c. - bubmumorp.: ¢. 99. - 3000 »x3. - ISBN
978-5-91559-147-8 .— Tlonnsiii Tekct (Pesxxum gocryna : nocryn usz cetu MOTH).

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTUH, BKIIIOYAsk IEMOHCTPAIIHIO
Npe3eHTALUN.

B nporiecce caMocTosSTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIB30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHnjayeTcs yCHENIHO CIaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK dSTO YMPOIIAET HTOTOBYIO
aTTECTALUIO TIO MPEIMETY.

2. 11 NOATOTOBKU K MTOTOBOM aTTECTAllMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JICKITMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremartuku u Magopmaruku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHui) - JlnddepeHunpoBaHHbli 3a4eT

Pa3zpatGoTunk: J.A. lllaGaHOB, 1-p Pu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN

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

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHHUS HAYYHOW PpPadOTHI,

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

[1K-2 CriocobeH caMOCTOATEILHO WU B MeTolbl cOopa ¥ aHajuW3a MOJIy4eHHOTO Marepualia,
KaueCTBE 4IeHA (PyKOBOAUTEIS) MAJIOTO CIIOCOOBI apryMeHTaluH

KOJIJICKTMBA OPTaHU30BbIBaTh U IIPOBOJUTH I1K-2.2 CnocobeH IuIaHUpPOBaTh M TPOBOJUTH HAyYHBIE
HayYHbIE HCCIIENOBAHMUS U UX alpOoOalHio HCCJICIOBAaHUA CaMOCTOATCIIPHO MJIW B KayeCTBC UICHA

(pyxoBoznuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydenus quciuiuivHbl « Teopust runieprpadosy 00ydaromuics JOIHKEH:

3HATh:
[l ¢yHnaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH CITy4aliHbIX rUneprpados;
] coBpeMEHHbIE MPOOIEMBI COOTBETCTBYIOIINX PA3/ICIOB CIIyYalHBIX THIIEPrpadoB;
[l TOHATHA, aKCHOMBI, METOABI JIOKA3aTelIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B pasjienax,
BXOJISIIIMX B 0a30BYIO YacCTh UK,
[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX 0OBEKTOB;
[l aHANUTUYECKHE W YHCICHHBIC TOAXOIbl U METOIBI Ul PEIICHUS THUIIOBBIX NMPHKIAJHBIX 337134
CIIydaiHBIX THIIEpPTpadoB.

yMeThb:
[l MOHATH MOCTABJICHHYIO 3a/1a4y;
[l WMCHONb30BaTh CBOM 3HAHMSA IS pelleHHs (yHIAMEHTAIbHBIX U MPHUKIAJHBIX 3a/a4 CIy4aiHbIX
runeprpados;
[l oIleHMBATh KOPPEKTHOCTh NOCTAHOBOK 3a71a4;
[l cTpOro J0Ka3bIBaTh HJIHM ONPOBEPTaTh yTBEPIKIACHHE;
[]  caMOCTOATENIFHO HAaXOAWTh AJITOPUTMBI PELICHUS 3ajad, B TOM YHCJIE€ M HECTAaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
[l caMOCTOSITEIbHO BUIETH CIEACTBUS IOJIyYCHHBIX PE3YJIbTaTOB;
[]  TOYHO MNpEJCTaBUTh MAaTeMaTUYECKUE 3HAHUS B OOJACTH CIIOKHBIX BBIYHMCICHHH B YCTHOW U
MUCHMEHHOM (hopMe.

BJIA/1eTh:
[J  HaBbIKAMH OCBOCHHUsS OOJNBIIOr0 o0beMa MH(OpPMAIMM M pelieHus 3anad ( B TOM 4YHCIE,
CJIOKHBIX);

[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

0 KyJIBTYpOi TIOCTAaHOBKH, aHAJM3a W PEUICHUS  MareMaTHYeCKUX W TPUKIATHBIX 3ajad,
TpeOy-IOLIMX AJIsl CBOETO PEIICHUS UCTIOJIb30BAHUS MATEMAaTHYECKHUX TTOIXOJ0B U METOJIOB CITydailHbIX
runeprpados;

0 MMPEAMCTHBIM SA3bIKOM CJIOKHBIX BBIYMCJICHUN M HaBbIKAMH IrpaMOTHOI'O OIMMCAaHUs pCUHICHUSA 3aJaqd
" NpCACTABJICHUA NMMOJYUYCHHBIX PC3YJILTATOB.

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

C nenpio0 KOHTpOJIE OCBOCHHS OOy4aroImIMMUCS y4eOHOTO Marepuaia MPOBOIUTCS YCTHBIA ONpOC B
HauaJie 3aHATH 110 TEME IPOLUIOTO 3aHATHUS.

[Iprmepbr BOPOCOB:

Bomnpocs! k 3auerty:

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

[Iporpamma nuddepeHMpoBaHHOTO 3aUeTa:

1. Teopema Typana amns rpadoB. CnencTBue H3 Hee: HIDKHAS OLEHKA 4YHCIa HE3aBUCUMOCTHU
npousBoiibHOTO Tpada. Yncna Typana ex(n,G) ans 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 acUMITOTHYECKOM NoBeAeHnu ex(n,G).

3. Yucna Typana T(n,k,b) ans runeprpados, nonstue (n,k,b)-cucremsl. PekyppeHTHBIE HepaBEeHCTBa
i uucen T(n,k,b), mpocras nwkasaa ouenka T(n,k,b). Typanosckue mnornoctu t(k,b), pekyppentroe
HEPaBEHCTBO JUISI TYPaHOBCKHX IUIOTHOCTEH. BepxHsst olieHka TypaHoBckoi TtuiotHOCTH t(K,b)
(xoHcTpykuusa A. Cugopenko). Teopema Typana nnst runeprpadoB U HIKHSAS onieHka CrieHcepa JUIst
T(n,k,b). CrnencrBue U3 Hee: HWXKHSS OIEHKA YWCIIa HE3aBUCHMOCTH K-OMHOpOAHOTO THIeprpada.
Hwxnsas ouenka ans t(k,b), ee mopsinox npu ¢uxkcupoanHoM k u pactyiuem b.

4. Teopema Typana mist rpadoB ¢ 6ompmum obxBarom. Hrxusis ornenka Alitan-Komoma-Cemepenu
(treopema Illupepa) ans umcna HezaBHCMMOCTH Tpada 0e3 TPEYroJbHHUKOB CO CPETHEH CTENCHBIO
BepwmHbl d. CrnenctBue: BepxHsas onenka yucna Pamces R(3,t). TounocTs omenku B Teopeme
Atitan-Komnoma-Cemepenu  (cyniectBoBaHue TpadoB ¢ HEOONBIIMM YHCIOM HE3aBUCHUMOCTH H
OTPaHUYECHHOW CPEJHEH CTETIEHBIO 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, nzoMoppHex K r.

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

8. Teopema 0 HMXKHEH OIICHKE YUCIIa HE3aBUCUMOCTH K-0HOpOAHOTO runieprpada ¢ o0xBaTom OoIbIiie
4 u co cpeaneli creneHblo BepimHbl d (0/m). AHanornuyHast teopema Pémnsa-Jlptoka-Jlepmanna st
npocteix THeprpados. CrencTBue: ONPOBEPKEHHE THUIOTE3bl XEHIOpOHHa B KOMOMHATOPHOM
T€OMETPHH.

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

10. Kpurepuii Ilmyxapa r-packpammBaeMocTH runeprpaga B TEpMHHAX CYIICCTBOBAHWUS
yHopsiioueHHbIx — r-merield.  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).
[Ipumepsl 3a1a4 Ha 3auere.

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) ).

Kputepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUILUIMHBL 1 YMEHHE TPUMEHSITh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MpPaBHJIbHOE 0OOCHOBaHME MPHHATHIX
peleHui
- ouleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «Xopoio (7)» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HACT Marepuaj, IpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKA «XOpomo (5)» BBICTABIISICTCS CTYACHTY, €CIIM OH 3HAeT MaTrepHuall, U IO CYIIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATh I10JIyuY€HHbIE 3HAHMUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;



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

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

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX ITOHATHN AUCHUIUINHBI

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

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



