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 JMCHMILIMHE: JuckpeTHBIE CTPYKTYpBI
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [IpuxiagHas MaTeMaTHKa, KOMIBIOTEPHBIC HAYKH U HHKCHEPHS

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

AynutopHbix yacoB: 180 Bcero, B TOM 4ucie:
nexuuu: 60 yac.
cemuHapsl: 120 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: A.b. Jlaiinsxk, kavg. Qpus.-Mar. HayK, JOLEHT, JOLIEHT

[Iporpamma obcyxneHa Ha 3acefanu kKadenpsl auckpetnoit marematuku 05.03.2020



AHHOTANMA

Kypc sBnsiercss BBOIHBIM KypcOM IHCKPETHOW MaTeMaTuKH. BKiroyaeT Tembl, CTaHZAPTHO HEOOXOANMBIE
CTyJeHTaM-MareMaTukaM U HMHQOpMaTHKaM: KOMOMHATOpHKa (BKIIOYAas CKOPOCTH POCTa KOMOMHATOPHBIX
BEJINYMH), Tpadbl, 3eMeHTbl TeopuH ducell. [1omokKuTenbHONH 0COOEHHOCTRIO Kypca SIBISETCS BKIIIOUCHHE
TEM, TMIOKa3blBAIOIINX, KaK B JAUCKPETHON MaTeMaTHKE MpHUMEHSETCS JIMHeWHas airedpa W Teopus
BepoaTHOCTeH. TeM cambIM, Kypc CIIOCOOCTBYET LIEIOCTHOMY BOCIHPHUSATHIO CTYAEHTAMH HECKOJIBKUX
CTaHJAPTHBIX TUCLMIUINH, U3y4aeMbIX B IIEpBbIE Ba roga o0y4eHHsI.

1. leau u 3apauun

eap AUCUMNIMHBI

U3y4YeHHE MaTeMaTHYECKHX OCHOB COBPEMEHHON KOMOMHATOPUKH, a TaKXKe MOATOTOBKA CIIylIaTeNnei K
JambHEHIIeH caMOCTOsTeNbHONW paboTe B 00IaCTH KOMOWHATOPHBIX 3aJa4 MPHUKIAJTHOW MaTeMaTHKH,
¢u3nkn U HHOOPMAIIMOHHBIX TEXHOJIOTHH.

3agaum AUCHUILUIMHBI
[/M3y4yeHne MaTeMaTH4eCcKuX OCHOB COBPEMEHHON KOMOMHATOPHKH;

CnpuoOpeTeHne CITylIaTeNIiMU TEOPETUICCKUX 3HAHWH B 00IacTH KOMOWHATOPHOTO aHalu3a 3ajad,
BO3HHKAIOIINX HA MPAKTHKE;

[JOCBOCHHE AHATUTHYECKOTO U aireOpandecKoro ammapara AUCKPETHOH MaTeMaTHKH W IOJyYeHHUE
HaBBIKOB pabOThI C OCHOBHBIMH JJUCKPETHBIMHU CTPYKTYpPaMH;

[JOCBOCHHE HABHIKOB KaueCTBEHHOTO O(QOpPMIICHUS TEKCTOB HAYYHBIX TPYIOB C HCIOIb30BAHUEM
cpenctB LaTeX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 Cnocoben aHaIM3UpOBaTh MMOCTABICHHYIO 3aady,

OIIK-1 CriocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

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

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2.1 CriocoOeH  TPUMEHSITh  COBPEMEHHBIC
OIIK-2 Croco6eH HCIO0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENLHYIO TEXHHKY M CepBHUCHl ceTu MHTepHer B
HH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a7ad OIIK-2.2 3HaeTr W yMeeT MPUMEHATb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYeCKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Jjis  pELIeHHMs  HAaydHbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM JJIS ONHCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUecKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

[JOCHOBBI KOMOWHATOPUKU M aCUMITOTHYECKOTO KOMOMHATOPHOTO aHaJIHN3a;

[JOCHOBBI TEOPHUH MPOU3BOAIMX (DYHKIUH M MPUIOKEHUS TEOPUH K NEPEUHCIMTENBHBIM 33/a4am
KOMOHMHATOPHKH;

[JocHOBBl ~TeopuH TrpadoB: IUIAHAPHOCTh, H30MOP(GU3M, SHUIEPOBOCTh, T'aMUIBTOHOBOCTb,
XpOMaTHYECKOE  YHUCIIO,  JAEpeBbs,  MyinbTHrpadpl,  oprpadsl,  TypHHUPBI,  JOIIyCTUMBIC
MOCJIEIOBAaTEIbHOCTH CTEIeHEl BEepIINH, KOJTUYECTBO CBA3HBIX Ipa)oB C JAHHBIM YHCIIOM BEPIIMH H
pebep (popmyma Kanu s uncia nepeBseB U ee 0000IIeHNS );

CJocHoBbl Teopuu runeprpadoB: teopembl Opnema — Ko — Pago m ®pankna — Ywiicona, rpadsl
nepecedeHuil 1 pedepHbie rpadsl;

[JOCHOBHBIC BEPOATHOCTHBIE METOAbI B KOMOMHATOPHKE: JMHEHHOCTh MAaTEeMaTHYECKOTO OXKHIAHMA,
METOJI aIKTEPHUPOBAHNS, JIOKANbHAS 1eMMa JloBaca, IpUMEHEHHE HepaBeHCTBA VieHceHa s OLeHKH
MaTeMaTHYECKOTO OKUIaHUS;

[JOCHOBHBIE JIMHEHHO-aNreOpanvdecKkue MeToAbl B KOMOMHATOpPHKE: JIMHEWHAas HE3aBHCUMOCTb
MOJIMHOMOB HaJl KOHEYHBIM I10JIEM;

DocHoBbl Teopun Pamces: uncna Pamces asist rpadoB, KOHCTPYKTHBHBIE OLICHKH;

[JOCHOBBI TEOPHH CHCTEM IIpe/ICTaBUTENeH A rpadoB u runeprpados, B ToM ymcie Teopema XoJa,
MOHATHE TIEPMAHEHTa MaTPHULIbI, €r0 CBOMCTBA U CBA3b C CHCTEMaMH Pa3IMYHbIX MPEICTaBUTEICH;
[JOCHOBBI IKCTpEMalbHOW KOMOMHATOPUKH: Teopema TypaHa M €€ YTOUHEHMS AJIS JAUCTAHIMOHHBIX
rpa¢oB, yncna 3apaHKeBUYa;

[JOCHOBBI TEOpPHH TPYII U MOJEH: MPOCTEHIINEe CBOWCTBA IPYIM, MOATPYII, CMEXKHBIX KJIACCOB M
KJIACCOB COIPSDKEHHOCTH; TPYIIIBI IEPECTAHOBOK; KOHEUHBIE TTOJIS;

[JOCHOBBI TEOPHH HYHCEN: CPaBHEHHs 10 MOAYJIO, KHTalcKas TeopeMa 00 OCTaTKax, TEOPEMbI O
CYLIECTBOBaHHHM U IIOMCKE NEPBOOOPa3HBIX KOpHEH, Teopembl Depma (Manas), Ditnepa u Buibcona.

[BBIYMCIISITh KOJIMYECTBA PA3IMYHBIX KOMOMHATOPHBIX OOBEKTOB: COYETaHWH, pa3MEIICHUH,
[I€PECTaHOBOK,

LUKIMYECKUX MOCIE0BaTeIbHOCTENH;

[ moKa3bIBaTh KOMOMHATOPHBIE TOXKAECTBA;

[JBBIYMCIISTH MPUOJIMKEHHBIC 3HAUYEHHSI (ACUMIITOTUKN) KOMOMHATOPHBIX BBIPAKEHUH;

[JcocTaBIIATh U pelllaTh PEKYPPEHTHBIE COOTHOLICHUS;

[J 1oKa3bIBaTh pa3iMyHble CBOMCTBA rpad)oB U runerpados;

[pemarh SKCTpeMajbHbIE 331a4l KOMOMHATOPHKH;

[JcTpOUTH CHUCTEMBI IpeAcTaBuTeNel 11l rpadoB u runeprpados;

[Jpewarh pamMceeBCKUE 3aaul;

[JoueHnBaTh XpoMaTHUECKHe yncia rpados;

[J1oka3plBaTh pa3jIMYHbIE CBOMCTBA IPyHN M IMOAIPYIIl M MCIOJIB30BaTb MX B IPYyTUX paslenax
MaTEeMaTHKH;

[JpewmaTh JMHEWHbIE U IPOCTENIINE IKCIIOHEHIIUAIbHBIE CPABHEHHUS 110 PA3JIMYHBIM MOJIYJISIM, CUCTEMBI
CpaBHEHHII 110 Pa3IMYHBIM MOAYJISIM;

[JcTpouTh KOHEUYHBIE 110JI1 U UCCIIE0BaTh Pa3IMUHble CBONCTBA UX JIEMEHTOB.

BJIAJIETh:

[/HaBBIKAMH CaMOCTOSTEIbHON paboThI;

[JHaBBIKAaMH OCBOCHHS O0JIBLIOr0 00BEMa nH(pOpMaLNK;
[/KyJBTYPO# OCTAaHOBKU M MOZAEIMPOBaHNS KOMOMHATOPHBIX 3a71a4;
[JBEepOATHOCTHBIM METOIOM B KOMOMHATOPHUKE;
[JMTUHEeHO-anTreOpandeckiuM METOJIOM B KOMOMHATOPHKE;
[JMETOZ0M MPOU3BOAAIINX (QYHKLIUH;

[/HaBBIKaMH O(opMIIeHHS OONBIINX HAYYHBIX TEKCTOB,;

OnaBbikamu padotsl B LaTeX.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

Anrebpandeckue CTPYKTYpbl: TPYIIIBL
PaznoxeHue rpynnbel 1o HOATPYIIIE.
Teopema Jlarpanxa. Kitaceet
COIIPSKEHHBIX 3JIEMEHTOB,
opOuTHO-CTAOMIM3aTOPHOE CBOICTBO
IpYIIIBIL. Ipynmer [I€PECTAHOBOK.
Teopemsl Koum—®pobennyca u
Pendunma—Iloiin.

12

OcHOBHBIE TpaBWJIa KOMOWHATOPHKU:
MPaBUIIO CJIOKEHUS, MPaBUIO
YMHOXKEHHUS, TIPUHIIUII. Hupuxie,
(dopMyna BKIIOYCHUH ¥ WCKIIOUEHUH,
METOJ]  TOTEHIHWaJoB,  3aJa4d  Ha
COUYETaHMUS, pa3MEIICHUS, IEPECTAHOBKHU.

12

Onpenenenne rpada, oprpada,
MyibTUrpada, rmcesgorpada W T.O.
Uzomopduzm rpagosB. Yucino
HE3aBHCUMOCTH,  KIMKOBOE  YHCIIO,
MOHATHSA CBA3HOCTU U JABYCBS3HOCTH, MX
CBOMCTBa HA  pa3NUuHBIX  Tpadax.
Hepesbs u konwl [Iprodepa

12

[Inanapusie rpadsl, packpacku rpados,
31IEepOBBI U TAMHUIIBTOHOBBI I'padbl

12

3amaun 0 pa3OWeHMsAX YuCceN Ha
cliaraeMele. YhopsigoueHHbIE u
HEYTOpsI0UCHHbIE pa30OueHus.
ACHMITOTHYECKHE DKBHBAJICHTHOCTh H
HepaBeHCTBa. OLEeHKH A7 (haKTOpUalioB
u  OWHOMHANBHBIX  KO3(QQHUIHUEHTOB.
®opmyna Ctupnunra

12

45

JluneitHbIE pEeKYpPpPEHTHBIE COOTHOLICHUS
C TIOCTOSHHBIMH K03 duimenramu..
CreneHHble pSabl M [POM3BOASALINE
byHKIUH. [Tpumepsl TOX/IECTB,
JOKa3bIBAEMbIX C TIOMOIIBIO CTEHEHHBIX
PSIIOB.

12

Teopus Pamces IbIE: rpados.
BepostHocTHBIE  MeTon.  JlokanbHas
nemma JloBaca. DKcTpemasibHasi TEOPHS
rpagoB: Teopema TypaHa u 4HcIa
3apaHKeBHYa.

12

AnreOpandeckue CTPYKTYpBL: TIOJNS H
konbla. Koneunsle momnsi. HempuBoanmelie
MHOT'OYJICHBI. KommuaecTtBo KOpHEM
MHOTO4JICHA HaJ| MPOU3BOJILHBIM TIOJIEM.

12

[Monsitue runeprpada. Amnanoru
rpad)oBBIX TEPMUHOB AJsi rUneprpadgos.
TpancBepcasn  (CHCTEMBI — pa3IMYHBIX
npencraBureneii).  Teopema  Xora.
[lepmaneHT. Cucrembl 00X
MpeCTaBUTENCH (c.o.mm,
TpaHCBepCaJlbHbIE MHOXKeCTBa). KagHbIi
QITOPUTM TOMCKAa C.0.I. WU OLCHKHU
MOIIHOCTH KaIHOTO TIOKPBITUS

12

45

10

Jluneiino-anreOpandeckuii  MeToJ B
KOMOWHATOPHKE.

12

Wtoro wacos

60

120

90




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

270 yac., 6 3au.ej.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (OceHnuii)

1. Anrebpanueckue CTPYKTyphl: Tpynmbl. Pa3noxenue rpymisl mo noAarpyiie. Teopema Jlarpamxka.
Krnaccel  compsiKeHHBIX BJIEMEHTOB, OpPOMTHO-CTAOWMIM3aTOPHOE CBOMCTBO TpyHNbl. [ pymiisl
nepecranoBok. Teopembl Koni—®pobenunyca u Pexdunga—Iloiin.

AxcuoMarvka TIpyIIl M IpocTeiiuine npumepbl. AAIUTUBHAS W MAaJbTUIUIMKATUBHAs TPYIIIbI
BbrueToB. Teopema Kanu 00 yHHBepcanbHOCTH TpyMIl HOACTAHOBOK. [IOHATHS neicTBUs TPYIIIBI Ha
MHOXecTBe W opOuThl 3mmeMeHTa. [Ipumepsl. Teopema Komu—®Ppobenunyca, nemma bépHcaiina,
teopema Peadunga—Iloitn

2. OcHOBHbIE NpaBWIa KOMOMHATOPUKH: IPABUIO CIOKEHHS, MPABHIO YMHOKEHHS, MPUHLUIL.
Hupuxiue, gopMmyna BKIIOYECHHH M HCKIIOUYEHHM, METOA IMOTCHLHUAIOB, 3aJadd Ha COYCTaHMUSA,
pa3MelleHus, 1epeCTaHOBKU.

bunom Herotona, monmuHomuansHas popmyna. CBoHcTBa OMHOMHAITEHBIX K03 PHUIIMEHTOB.

3. Omnpenenenne rpada, oprpada, mynsrurpada, ncesnorpada u t.a. M3omopdpusm rpados. Yucio
HE3aBHCHMOCTH, KIIMKOBOE YHCIIO, IOHATHUS CBSI3HOCTH U JIBYCBSI3HOCTH, UX CBOWCTBA Ha Pa3IMYHbBIX
rpadax. JlepeBbs u xozs! [Iprodepa

Mapupytbl, paccrosHusi B rpadax. J[BolHON moncu€r, TeopeMa «o pykomoxarusx». Teopema «o
Omo4HOI cTpykType rpadar. Teopema Kanu o uncne nepeBbeB u ee 0000IICHNUS.

4. [nanapueie rpadbl, packpacku rpadoB, SUIEPOBBI U TAMIIIBTOHOBBI I'padbl

Munopsr u romeomopdubie rpadpl. Kputepunm Barmepa u Ilontpsruna—Kyparosckoro (6/m).
®opmyna Diinepa Ui CBA3HBIX IUTaHAPHBIX TpadoB U ee 0000IICHNE HA TPOU3BOJIbHBIC IIAHAPHBIE
rpa¢sl. [IpocTeiiniie oeHKH XpOMaTuYecKoro 4ucia U XpoMarndeckoro nHaekca. Teopema o msaTu
Kpackax. Hocrarounoe ycnoBue Ope CylecTBOBaHUS TI'aMWIbTOHOBa LukiIa. Kpurepuit
CyILLECTBOBaHUA diliiepoBa nukia. Anroput™ ®Onépu. [loctpoenne nocnenoBarensHocteil e bpéiina
Ha OCHOBE 3MJIEPOBBIX LIUKIIOB.

5. 3amaum 0 pa3OMEHHSX YHCEN Ha cllaraeMble. YNOPSIOYCHHBIC U HEYNOPSJOYCHHBIC pa3OHeHUs.
AcUMIITOTHYECKHE YKBHBAJIICHTHOCTh M HepaBeHCTBA. OueHKH st (JaKTOpHaioB U OMHOMHUAIBHBIX
k03 punmenron. Popmyna Ctupnunra

PexyppenTtabie Gpopmyinbl. Huco ymopspodeHHbIX pa3ouenuil. J(uarpammel FOHTa. Teopemsr Ditnepa
O PaBEHCTBE KOJIWYECTB HEYMOPSIOYCHHBIX pa3OMEHHN. ACHMIITOTUYECKHE JKBHUBAJICHTHOCTh W
HepaBeHCTBa, «O» Oompmoe u «o» wmamoe. OneHkn st (GaKkTOpuaioB W OWHOMHAIBHBIX
koddurmentoB. @opmyna CTUpiHUHTa ¥ €€ TPUMEHEHHE ISl MCCIENOBAHUS aCHMITOTHUYECKOTO
MTOBEICHUS ONHOMUAIILHBIX ¥ IMOJIMHOMHATBHBIX KOA(PPUITUESHTOB

Cemecrtp: 4 (Becennuit)

6. Jluneitabie peKyppeHTHBIE COOTHOIIECHUS C ITOCTOSHHBIMU Kod(pummentamu.. CTEIEHHBIE PS/IBI 1
npousBojsue GyHKIUU. [IpuMepsl TOXIECTB, TOKa3bIBAEMBIX C TIOMOIIBIO CTEIIEHHBIX PSJIOB.



JluneiiHble peKyppeHTHBIE COOTHOIIEHHS C MOCTOSHHBIMU K03 dunnenTamu. OOImuil BU peIieHus:
cllydail pa3iMyHBIX KOpPHEH XapaKTePHUCTUYECKOTO MHOIOWIeHa — C JI0Ka3aTelbCTBOM, OOIIWi
ciydail — ToJbKo (opMynupoBka. [IpuMep mpuMeHeHus: MOACUET KOIUYECTBA CIIOB C 3alpeTaMH,
yrcna ®ubonauun. [IpousBonsmume GyHKIMN MOCIEA0BATEIBHOCTEH, YAOBICTBOPSIOIINX JTHHEHHBIM
peKyppeHTHbIM cooTHomeHusM. Yncna Karanana. HaxoxaeHne cymMMm ¢ ydacTueM OMHOMHATIbHBIX
ko3 unmentroB, umcen @Dubonayunm u T.4. IlpuMenenwe npousBomAIKMX (QyHKOMA A
JI0Ka3aTeIbCTBA KOMOMHATOPHBIX TOXKJAECTB, B T.4. IPH CPAaBHEHWU KOJIMYECTB pa3OMEHUil yucia Ha
cllaracMele.

7. Teopust Pamcest ans rpados. BepositHocTHBIN MeTon. JlokansHas nemMa JloBaca. DkcTpeManbHas
teopus rpados: Teopema Typana u uncia 3apaHKeBHYA.

Teopust Pamces. Umcna Pamces: Bepxuss ouenka Opaéma—~Cekepemia, €€ CIeICTBUE s
JIUArOHAJBHBIX 4YHcenl Pamces; HMKHSASA OLEHKA IUArOHAJIBHBIX YHCEN C IIOMOIIBIO IPOCTOTO
BEPOATHOCTHOTO METONA. BepoATHOCTHBIH METO, B T.4. C HCIONB30BAaHHEM HEpaBeHCTBA VeHceHa.
JlokaneHag nemma JloBaca. IlpuMeHeHMe K HMKHEH OLIEHKE OUAroHAJBHBIX yucen Pamces u k
HWXKHeH orieHke uncen Ban nep Bapaena. Teopema Typana o rpade ¢ 3a1aHHBIM KIIMKOBBIM YHCIIOM
1 MaKCMMAaJIbHBIM KoJIn4decTBOM pEdep. AHanor 3afaun TypaHa anst IBYIOJIbHBIX TpadoB: mpobdiema
3apankeBuua. Pemenune mpoOieMbl 3apaHkeBHYa B YaCTHOM ciydae sl rpadoB 6e3 4-IUKIIOB.
BeposiTHOCTHas! HMXKHSISL OLICHKA YMCcel 3apaHKeBHUYA.

8. Anre6panquKI/Ie CTPYKTYPHBI: IIOJIA U KOJbLA. Koneunrle mojs. HerI/IBO):[I/IMBIe MHOT'O4JICHBI.
Komanuectro KOpHeP'I MHOTOWICHA Hal IPONU3BOJIbHBIM I1OJIEM.

[TocTpoeHne KOHEYHOTo MOJIs 33AaHHOTO MopsiiKa. Teopus dncen: cpaBHEHUS 110 MOIYJIIO, PEIICHHUS
TUHEHHBIX cpaBHeHUH. Kwuraiickas Teopema 00 ocrarkax. J[uckperHoe jorapudmupoBanue. Manas
teopema Depma, Teopema Dinepa U Teopema Buibcona. [lone BBIUETOB MO MPOCTOMY MOZIYJIIO.
TeopeMbl O CyIIECTBOBAaHMM M HAaXOXKACHUM MEPBOOOpA3HBIX KOPHEH MO HATypalbHOMY MOAYIIIO.
TeopeMbl O KOJWYECTBE 3JIEMEHTOB 3aJaHHOTO MOPSAAKA M O CYLIECTBOBAaHUM INPUMHUTHUBHBIX
3JIEMEHTOB B KOHEYHOM I10JIE.

9. lonsarue runeprpada. AHanoru rpaoBbIX TEPMUHOB I runeprpados. TpancBepcain (CHCTEMBI
pasnmuuHbiX npencrasureneii). Teopema Xomra. [lepmanent. Cuctembl oOmIMX TpenCTaBHTENCH
(c.o.m., TpaHCBepcallbHble MHOXeCTBa). JKaJHbBIN anropuT™M TOUCKA C.0.I. U OIEHKH MOIIHOCTH
’KaTHOTO TTOKPBITHS

Teopema Xomna o mapocovyeTaHusIX B ABYHAONbHBIX rpadax. CieacTBue 0 XpoMaTH4ecKOM HHJEKCE
IBYROJIBHBIX TpadoB. CBoMcTBa IEpMaHEHTa MAaTPHUIIBI M €0 CBSI3b C TPAHCBEPCATSIMH.

t-nepecekatontuecs runeprpadul. Teopema Ipnémra—Ko—Pano
10. Jluneiino-anredpandeckuii METOJl B KOMOWHATOPHUKE.

Teopema I'pexama—Ilomnaka. Teopema ®umepa. Teopema PpaHkiIa—YWICOHA, KOHCTPYKTHBHAs
HIDKHSSA OlLleHKa uucen Pamces.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrannaptHas yueOHas aynuTopus. BerauciaurensHoe ycTpoicTBo ¢ JoctynoM B MiHTEpHET
(xommbrOTEp, HOYTOYK, IUIAHILET | T.J.) JUISI CAMOCTOSITETILHON pabOThI.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BepositHoctHeI Meton [Teker] : yue0. mocobue mns By3oB / H. Anown, /[x. Cnencep ; ep. 2-ro
aHnI. m31. mox pexd. A. A. Canoxkernko .— M. : BUHOM. Jla6. 3nanwii, 2007, 2013 .— 320 c.
2. DKcTpeManbHble 33/1a41 Teopur TpadoB U aHanu3 gaHHbIX [Teker] / A. M. Paitropojckuii - M.
Perynsipras u xaornueckast tuHamuka,2008



3. 3agaun 1 ynpakHEeHHs 110 JTUCKPETHOW MareMarrke [DneKTpoHHbIN pecypc] : yue0. mocobue / I I1.
laBpuios, A. A. CanoxxeHko .— 3-e u3l., nepepad. — M. : dusmariut, 2009 .— DnexTpoH. Bepcus
ned. myonukauuu .— [omnsri Teket (Joctyn u3 cetn MOTU / YnaneHHsiit gocTym).

JlomomHUTEbHAS IUTEpaTypa
1. BepositHOCTh 1 anrebpa B komOuHaropuke [Tekcr] : [y4e0. mocobue mis By3oB] / A. M.
Paiiropoackuit .— 2-e u3a., crepeorun. — M. : MITHMO, 2010 .— 48 c.

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 AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B npouecce camocTosATENbHOM PabOTHI 00YUaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple, WolframAlpha u ap.

JUis BBITIOTHEHUS 3aJaHUH NCTIONb3yeTcst oHnaiiH-uiargopma Overleaf muis paboTel co cpencTBaMu
LaTeX

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.

2. JIng MOATOTOBKM K WTOTOBOM aTTECTALlMHU IO IPEIMETY JIyYIle BCEro MOIb30BaThCs MaTepHalaMH
JIEKLIMH U CEMHUHAPOB.



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: 2

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

Pa3paborunk: A.b. aitasaxk, kaug. ¢us.-Mat. HayK, JOIEHT, TOTICHT



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 M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 CrnocoGeH  TpUMEHSTb  COBPEMEHHBIC
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIAHBI «{UCKpETHBIE CTPYKTYpBD) 00Yy4aIOIUHCS JOJKEH:

3HATb:

[JOCHOBBI KOMOWHATOPUKU M aCHMITOTHYECKOTO KOMOMHATOPHOTO aHaJIN3a;
[JOCHOBBI TEOPHUH MPOU3BOAAIMX (YHKIUH M MPUIOKEHUS TEOPUH K NEPEUHCIMTENBHBIM 33/a4am

KOMOHMHATOPHKH;
[JocHOBBl ~TeopuH TrpadoB: IUIAHAPHOCTb, H30MOP(GU3M, SHUIEPOBOCTh, T'aMUIBTOHOBOCTb,
XpOMaTHYECKOe  YHUCIIO,  JAEpeBbsl,  MyinbTHrpadpl,  oprpadsl,  TypHHUPBI,  JOIIyCTUMBIC

MOCIIEIOBATEIbHOCTH CTEIICHEW BEPIIMH, KOJIUYECTBO CBSA3HBIX Tpad)oB C JIAHHBIM YHCIOM BEPUIMH H
pebep (popmyma Kanu s uncia nepeBbeB U ee 0000IIeH S );
CJocHoBbl Teopuu runeprpadoB: teopembl Opnemia — Ko — Pago n ®dpankna — Ywuiicona, rpadsl

nepecedeHuii 1 pedepHbie rpadsl;

[JOCHOBHBIE BCPOATHOCTHBIE MCETOABLI B KOM6I/IHaTOpI/IKC§ JIMTHEWHOCTh MaTE€MaTHYECKOTO OXHWIOaHus,
MCTOJ AJIbTCPHUPOBAHUA, JIOKAJIbHAA JICMMa J'IOBaca, NPUMCHCHUC HCPABCHCTBA Hencena JJIsI OOCHKH

MaTeMaTUYICCKOI'O OKUAaHW A,

[ JOCHOBHBIE J'IHHefIHO—aIIFC6paH‘IeCKHC METOAbI

TIOJIMHOMOB HaJ KOHCYHBIM II0JIEM;

B KOM6I/IHaTOpI/IKeI JIMHEHHAsT HE3aBUCHUMOCTD

DocHoBbl Teopun Pamces: uncna Pamces aiist rpadoB, KOHCTPYKTHBHBIE OLICHKH;

[JOCHOBBI TEOPHH CHCTEM IIpe/CTaBUTeNeH A rpadoB u runeprpados, B ToM ymcie Teopema XoJa,
MTOHATHE NTEpMaHEHTa MAaTPUILIBI, ETO CBOMCTBA M CBSI3b C CUCTEMaMH PAa3IMYHBIX IPEICTAaBUTENEH;
[JOCHOBBI IKCTpEMalbHOW KOMOMHATOPUKH: Teopema TypaHa M €€ YTOUHEHMS AJIS JAUCTAHIMOHHBIX

rpa¢oB, yrcna 3apaHKeBUYA;

[JOCHOBBI TEOpUM IPYIIl U MOJIEH: MpOCTEHIINE CBOICTBAa IpyII, HOATPYINI, CMEXHBIX KJIacCOB W
KJIACCOB COIPSDKEHHOCTH; TPYIIIBI IEPECTAHOBOK; KOHEUHBIE TTOJIS;

[JOCHOBBI TEOPMH YHCEN: CPaBHEHHs 10 MOAYJIO, KHTalcKas TeopeMa 00 OCTaTKax, TEOPEMbI O
CYLIECTBOBaHHHM U IIOMCKE NEePBOOOPa3HBIX KOpHeH, Teopembl Depma (Manas), Ditnepa u Buibcona.

yMeTh:



[IBBIYMCIIATh KOJIMYECTBA PpA3JIMYHBIX KOMOWHATOPHBIX OOBEKTOB: COYETAHUH, pa3MELICHHH,
MIEPECTAHOBOK,
LUKIMYECKUX TOCIIeI0BATEILHOCTEIH;
[ 1oKa3bIBaTh KOMOWHATOPHBIC TOXKIECTBA;
[|BBIYHCIIATH TPUOIIKCHHBIC 3HAYE€HHsI (ACUMIITOTHKH) KOMOMHATOPHBIX BBIPAXKECHH;
[/COCTaBIIATh U PEIIaTh PEKypPEHTHBIC COOTHOIICHHS;
[ moKa3bIBaTh pa3inyHble CBOHCTBA Ipad)oB U ruIerpados;
[/pemarp SKCTpeMajbHbIC 331a91 KOMOMHATOPHKH;
[ICTpOUTB CUCTEMBI ITpeACTaBUTENCH UIs rpadoB U runeprpados;
[/pemars paMCeeBCKHE 33/1a4H;
[loLeHMBaTh XpOMaTH4eCKue yncia rpados;
[|IoKa3bIBaTh pa3IMYHbIC CBOMCTBA TPYNI W MOATPYNIl M HCHONB30BaTh MX B JPYIHX pasjenax
MaTeMaTHKH;
[/pemars TMHEHHBIE U TPOCTEHIITIE YKCIIOHSHIINAIBHBIE CPABHEHHS IO PA3TMYHBIM MOIYJISIM, CHCTEMBI
CPaBHEHHMH 10 Pa3IMYHBIM MOYJISIM;
[/CTPOHUTH KOHEUHBIE TIOJISI  UCCIIEIOBATh Pa3IMYHbIC CBOMCTBA MX JIEMEHTOB.
BJIA/IETh:
[/HaBBIKAMH CaMOCTOSTEIBHOW paboTHI;
[JHaBBIKaMH OCBOCHUS OOJIBIIOTO 00BEMa HH(pOpMAIIHY;
[JKyJBTYpO# MOCTAaHOBKU M MOJCITHPOBAHUSI KOMOMHATOPHBIX 33/1a4;
[|BEpOSTHOCTHBIM METO/IOM B KOMOMHATOPHUKE;
[ muHeHO-anreOpandeckuM METOIOM B KOMOMHATOPHKE;
[IMeTOI0M NMPOM3BOSIIMX (DYHKIINI;
[/HaBBIKaM# OpopMIICHHS OOJIBIINX HAYYHBIX TEKCTOB;
[JraBbikamu pabotsl B LaTeX.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texyuuii KOHTPOJIb

[Bompocs! Hmke 3anucansl B LaTeX-Hotammm. |

Uro Takoe MOJTMHOMHAIBLHBINA KOAPPHUITUESHT?

Cxomnbko $3$-coueranuii ¢ MOBTOPEHUSIMU MOXKHO BBIOpATh U3 IECSTUIIEMEHTHOTO MHOKECTBA?
Pacnionoxure B nopsinke Bozpactanus uuciaa $A_ 72 \\ol{A} 7°2\,C_7"2,\,\ol{C} 7"28.

Bo muoxectBe $AS$ msaTh 2nemenToB, a Bo MmHOkecTBe $BS$ cemb anementoB. Yemy pasuo $|A\cup B|$,
ecmu $|A\cap B|=2$?

Iyctb $A$ — wMHOXKecTBO  Bcex YETHBIX  4HWced, He Oompmmx crta.  Haiimure
$\indicator {A}(5),\\indicator {A}(76),\,\indicator {A}(510)$?

ITycts o0bekt $x$ mpunamnexur posuo msatu n3 muoxkectB $A 1\ A 2)\\ldots,\,A {10}$. Yemy
pasuo mpousBenenue $\prod {k=1}"7\indicator{A}(x)$?

BcrnoMHHB CBOWCTBa CHMMETPHYHOCTH M YHUMOAAIBHOCTH OMHOMHAJIBHBIX KOY(P(OHIIMEHTOB, a TaKXkKe
OlpeAeTCHUs]  KOMOMHATOPHBIX  YHCEJ, pacCcTaBbTe B  TOPAOKE  BO3pACTaHMS  YHCIIA:
$\binom {1000} {450} $, $\binom {1000} {670} $, $\ol{A}_ {1000}"{450}§, $\ol{C}_{1000}"{450}$.
CdopmynupyiiTe TpancHepaBeHCTBO. Kak MOXHO €ro J0Ka3aTh, HCIONb3Ysl METO]] IIOTCHITUAIOB?

MO’KHO JIU TIpUyMaTh IPUMEpP HATypaibHOro $n$, s KOTOpOro He CyIIECTBYET KPATHOTO €My YMcIia
Buna $333\Idots 300\ldots 00$?

Cxonbko pébep B rpade $K n$? Kakoit skcueHTpucurer BepmmH y 3toro rpaga? Kakoit y Hero
muameTp? Kakoe y Hero KJImKkoBoe 41ciio U YUCIIO HE3aBUCUMOCTH?

Kakumu anbTepHaTHBHBIMHU CIIOCOOAMH MOXKHO OTIPEICIUTh KIIaCcC ICPEBhEB, KPOME «CBsI3HBIC rpadbl
0€3 IUKIIOB»?

Ckonbko péoep B nepese Ha $2013$ BepmmHax?

Mosket s B nepeBe Ha $2013$ BepmmHax HaliTHCh He3aBHCUMOE MHOXecTBO Ha $2012$ Bepmmnax?
MosKeT JIu OJHBIA ABYAOIbHBIN rpad ObITH 1epeBoM?

YeMmy paBHBI XpOMaTH4YeCKO€ YHCIO M Xpomarmdyeckuid muaekc mernu Ha $11$ BepmmnHax? Tor xe
Borpoc uts 1ukiia Ha $11$ Bepmmaax. Yemy paBHO XpOMaTH4eCcKOe YMCIIO IPOU3BOJILHOTO JiepeBa’?

B rpade, y xoToporo creneHb Bcex BepinuH He mpeBocxomut $3$, ecth mmki amuabl $20138. Uemy
paBeH XpOMaTHYECKUN MHIIEKC 3TOro rpada?

Yemy paBHO KOJIMYECTBO PA3IHYHBIX AepeBbeB Ha MHOKecTBe BepurH $\{1,2,\Idots,7\}$ co crenenHoi
mocnenoBareiapHocThio $(1,1,1,2,2,2,3)$?



B rpade na $150$ BepummHax HeT He3aBUCHMbIX MHOXecTB pasmepa $11$. Ilouemy MoxHO
YTBEPKAaTh, YTO TaKOW Tpad HENb3sl MPaBHIBLHO PACKPACHTh MEHEE YeM IIATHAIIATHIO [IBETaMU?

[IpuBenure mpumep yKIAAKH IUIaHapHOTrO rpada, s kotopod \emph{He cmpaBemmuBa} ¢opmyna
Diinepa.

BeiBatoT 1111 rpadsl, KOTOPbIE MOXKHO YJIOKHUTh Ha INIOCKOCTH, HO HEJb3s Ha cdepe?

MosxHO 1 ya0xuTh Ha miockoctu rpad co $100$ Beprunamu u $3008 péopamu?

[TpuBenuTe npuMep MIaHapHOTO rpada, XpoMaruieckoe Yucio kotoporo pasuo $48. Bepro su, uro y
JIF000TO TIaHAPHOTO Trpada XPOMATHISCKOE YHUCIIO HE OOBINE YeTHIPEX ?

Hannume BepiinH Kakoil cTeneHr MOYXKHO TapaHTUPOBATh B IUIaHAPHOM Tpade?

Cdopmynupyiite Teopemy Xouia.

I'ne B nokasarenbcTBE KOPPEKTHOCTH anroputMa Onépu ucnonb3yercs JeMma 00 0TCyTCTBUU MOCTOB B
CBSI3HBIX Tpa)ax ¢ YETHBIMU CTETIEHSAMH BEpPIINH?

[TpuBeaute npumep rpada, B KOTOPOM €CTh I'aMHJIBTOHOB LUKJI, HO KOTOPBI HE YIOBIECTBOPSET
ycioBusim Ope.

Oo0s3arenbHo 1 B $50$-perymsapaom rpade Ha $100$ BepmmHax ecth raMHIBTOHOB IIHKII?

Cxounbko BepiuH B rpade e bpéiina, mo KOTOpoMy CTPOHTCS YHHBEpCaIbHAs IOCIIEI0BATEILHOCTD Jle
bpéiina mopsiika $2013$?

Kax ycrpoen rpag Ha $10$ BeprmHax ¢ MaKCUMaIbHBIM YUCIOM pEOEp, B KOTOPOM HET KJIMK pazMmepa
$4$?

B rpade Ha $10$ Bepmmuax Her kiuk pazmepa $53. Kakoe MmakcumanbHOE 9ucio péoep MOKeT OBITh y
Takoro rpada?

Kak moxHO u3 Teopembl Typana nmoiy4uTth onleHKy \emph{mMuHUManbpHOTO} umcna pédep B Tpade O6e3
\emph {He3aBUCUMBIX MHOXECTB} 3a/laHHOTO pazMepa?

Yro Takoe mpaBUIIbHAs packpacka runeprpada?

Uro Takoe BEepIIMHHOE MOKphITHE Tuneprpada, kak eme oHo HaspBaercsa? Uro Takoe niryOMHA
MaTpHUILIbI?

[TpuBenuTe BEpXHIOI OLIEHKY MOILIHOCTH «KaJHOTO» MOKPBITHS MAaTPHUIB! (C HUKHUM OTpaHUYCHHEM
Ha YHCJIO equHUI] B cTonone). [lepeopmynupyiite 3Ty TeOpeMy B TEpMHHAX HOKPBITHI TUIIEPTrpadoB.

Ha nekuun CTpOUTCS MaTpuiia, HAa KOTOPOM KaJHBIA aJTOPUTM PabOTAET «OYCHb HEONTHMAIILHOY.
CKOJIBKO BCETO eIUHUIL B 3TO# Marpuiie (pu kaxaom $a$)?

Uro Takoe nmepMaHeHT?

PaznuvHbIe WM ONMMHAKOBBIC ITUKJIMYECKUE CJI0BA COOTBETCTBYIOT ciioBaM $aabba$ u $baaab$?

Kak BBIYHCIIATH KOJMYESCTBO HEYIOPSIOUYCHHBIX pazouenuii uncia $508?

CKOJIBKO YTIOPSIIOYCHHBIX pa3ouenuit urcia $58?

[Toctpoiire aumarpammy pazouenus $13=5+3+2+2+1$. ITloctpoiite auarpammy, IBOHCTBEHHYIO K
npensiaymiei. Kakomy pa3OueHunio oHa COOTBETCTBYET?

[Tycte $p {\text{pasmuun}}(N)$ 0003HaUaeT KOJIMYECTBO HEYNOPSAOYCHHBIX pazOueHuii uncina $N$
Ha pa3iuuHble ciaraembie. [loyemMy wu3 Teopembl DJitiepa 0 pa3OMEHHSAX CHEIAYET, YTO
$p_{\text{pazmmun}}(1001)$ uérao?

Kaxwue aBromopdusmsl ecth y rpada $K_n$, y nenn na $n$ Bepmmnax, y rpada $K_{n,n}$?
OOpasyer jM Ipynily OTHOCHUTEIBHO CIIOXKEHHS MHOKECTBO BCEX HEYETHBIX 4ducen? A MHOXKECTBO
YETHBIX YnCen?

DTOT BOIPOC UCIIONB3YeT MYJIBTUINTUKaTUBHBIE 0003HaueHus. [Tycts $G$ — rpymnma, u $a,b\in GS.
Yo6emurecs, uro $(ab) {-1}=b"{-1}a"{-1}8.

Yemy paBHa KOMITO3HIIHS MePECTaHOBOK $1\to 1,\,2\t02,\,3\to4,\,4\to5,\,5\to3$ 4§
$1\to5,\,2\t04,\,3\to1,\,4\t03,\,5\t02$? 3anuimre nepecTaHOBKH, OOpATHBIC K TAHHBIM.

Ckonbko sneMeHToB B rpynmax $\bbZ {12}$ u $\bbZ {12}Mtimes$?

Yro Takoe mopsiIoK dieMeHTa?

Yro Takoe MUKINYECKas rpymma?

Hatinure $\phi(15)S.

[Touemy ocrarok ot aenenus $5°{16}$ na $17$ pasen enunnne?

[Mpunymaiite kakyro-HuOyap Tpynmy mopsiaka $120S$. Ilouemy y 9ToM rpynmbsl HE MOXKET OBITH
noarpymi nopsiaka $7$?

Ommmmte cMexHbil kiaace anementa $2012$ B rpymme $(\bbZ,+)$ no moarpymme $2\bbZ$. Yepes
$2\bbZ§ 0603HaueHa MOATPYIITIa BCEX YETHBIX YHCEI.

Uro Takoe momue?



Yemy paBeH OCTaTOK OT jejieHus MHorowieHa $x°4+7x+1$ na mMHorowreH $x"2+5%$? MuorouwieHbt
paccMmarpuBaroTCs Kak 2IeMeHThl MHOKecTBa $\bbZ 9[x]$.

Uro Takoe HenpuBomuMblii MHorowieH? Ilouemy wmHorownen $x°{28}+28$% wHe saBmsercs
HenpuBoIUMbIM Hax $\bbZ {29} $?

Yrto Takoe HOPMHUPOBaHHbIH MHOrowieH? CKOJIBKO HOPMHPOBAHHBIX MHOTOWICHOB crereHH $48§,
HenpUBOIUMBIX Haa $\bbZ {7}$?

[Monb3ysice Manoit Teopemoit depma, Haiiaure OOpaTHBIM 1O YMHOXEHHIO »JeMeHT K $5$ B mone
$\bbZ {11}8.

Haiimure konmvecTBO IUKIOB B  mepecraHoBkax — $1\to  1,\,2\to2,\,3\to4,\,4\to5,\,5\to3$ wu
$1\to5,\,2\to4,\,3\to1,\,4\to3,\,5\t028$.

C nomomnipio Teopembl Pendunaa—Iloiin HainnTe KOJMYECTBO HEIKBUBAJICHTHBIX PACKPACOK BEPIIUH
KBajJjpara B KpAacHBIA, CMHMH W 3eNEHBIA IBeTa. PacKpacku CUMTAIOTCS SKBHBAJICHTHBIMHU, €CIIH
CyIIECTBYeT OBOPOT \emph {Tp€XMepHOTo} MpoCTpaHCTBA, COBMEIIAIOIHNA UX.

Kaxkoit XapaKTepUCTUIECKUN MHOTOWICH y PEKyppPEHTHOTO COOTHOIICHUS
$a {nt2}-a {n+3}+4a {n-1}=0%?

Kakas nmpousBomsiias GpyHkius y nocienosareiabroctd $1,\,1,\\ldots,\,1,\\ldots$? Uemy paBeH pamuyc
CXOIIMMOCTH COOTBETCTBYIOILIETO psijia?

BeinummTe ueTbipe mnepBeix wieHa psga g $(1+x)M{1/3}$ monb3ysce 0000mEnHOM (opmyoit
6unoma HeroToHa.

Yemy paBeH 4eTBEPTHIHN WIEH B MocienoBarenbHocTH yncen Karanana?

Cdopmynupyiite Teopemy Ipnéma—~Ko—Pano.

Coopmynupyiite Teopemy Puiepa. Kakum MeTonoM 3ta Teopema J10Ka3bIBaeTCs?

Uro takoe yrcna Pamcesn? Uemy paBHo $R(s,2)$?

Yemy paBHa BEpOSTHOCTb TOTO, YTO B Clly4aiiHOM rpade Ha $n$ BeprmHax, B KOTOPOM Kaxjgoe pedpo
npoBoIUTCS ¢ BeposaTHOCTBIO $\frac{1}{2}$, mosiBuTCS KiMKa HAa (UKCHPOBAHHOM TIOAMHOKECTBE U3
$k$ Beprumu?

Kak acMMNITOTHYECKH COOTHOCATCS MEXAYy CcOoOOW HW)KHHE OLCHKH JMAaroHalbHBIX dmcen Pamces,
MONyYeHHBIE  BEPOSTHOCTHBIM  (HEKOHCTPYKTUBHBIM) M anreOpanveckuM (KOHCTPYKTHBHBIM)
noaxogamu? PaBHbI o opsiaky? Jlorapudmel paBHBI 110 OPAIKY?

Yro takoe $Z {a,b}(m,n)$?

BeinumuTe BepxHIO oneHky $7 2(m)S.

Kak  coortHocsTcss  HwkHHE oneHkn yucen $Z 2(m)$, momydeHHBIE — BEPOSTHOCTHBIM
(HEeKOHCTPYKTHUBHBIM) U anreOpandecKuM (KOHCTPYKTUBHBIM) MTOX0aMu?

CKOJBKO €MHUI] B MaTpHUlle, KOTopasi Oblla C HOMOIIBIO anredpandeckoi KOHCTPYKLIUHU OCTPOCHA Ha
JIEKIMY JUTS JOKa3aTesIbCTBA HIDKHEW OleHKH unceln 3apankeBnda? Kakux pazmepos 3ta marpura?
ITycts cobeitue $AS$ He 3aBucut or rpynmsl cobbituii $B_1,\\ldots,\,B_5$. Bcerma mu u3 storo
cieayet, uro $\Pr[A\mid (B _1\cup B 4)\cap \ol{B 3}]=\Pr[A]$? Bcerna nu u3 3Toro ciemyer, 4to
$\Pr[B_1\mid A\cap B 2]=\Pr[B_1]$?

Coopmynupyiite temmy JloBaca B 001eM 1 CHMMETPUYHOM CIIydae.

Ormenky kakoro nopsiaka naér semma JloBaca s uucen Pamcest $R(s,3)$?

HanumuiTe xakyro-HUOyIb HIDKHIOIO OIIGHKY Ha ymcina Ban gep Bappaena, momydaromryrocs wu3
JIOKanbHOM JieMMBbI JIoBaca.

[Tycts ectb Tpu Buna coobituii: $A 1,\ldots,A m$, $B_1,\ldots,B m$ u $C_1,\ldots,C_m$. ITycTs Ha
Kaxaoe coobitue Buga $A$ moryt BiusaTh He Oosbiie $n {AB}$ coOwbituit Buga $B$ u He Oosee
$n_ {AC}S$ coOwrtmii Buna $C$. Ananornano BBeném Benmuunbl $n_{BA},n {BC},n {CA},n {CB}S.
VYb6enurecs, 4TO JuIs BBITTOJTHEHHS HEpPaBEeHCTBA
$$\Pr\left[\bigcap i(\ol{A i}\cap\ol{B i}\cap\ol{C i})\right]>0$$ nmocratouno, uTOOBI HaULIHCH
gucna $a,b,c\in (0,1)$, takue, uro $\Pr[A_i\le a(1-b)*{n_{AB}}(1-c)"{n_{AC}}$, $\Pr[B_i]\hm\le
b(1-a)*{n_{BA}}(1-c)"{n_{BC}}$ u $\Pr[C i]\le c(1-a)"{n_{CA}}(1-b)"{n_{CB}}$. 3amersre, uTO
3TO YaCTHBIM ciydaid JeMMsbl JIoBaca.

Uro Takoe uncio ckpemmBaHuii? CPopMmyaupyiTe «TpUBHAJIbHYIO» (IMHEHHYIO MO yucity pedep) U
«HETPUBHAJIBHYIO» (IOKa3aHHYIO C IOMOIIBI0 BEPOSITHOCTHOTO METOJAa) HWXKHIOIO OLEHKY Ha YHUCIIO
CKpEIIMBAHUM.

[ToueMy MOXXHO CYMTaTh, YTO B YKJIQJKEe C MUHMMAJILHBIM YHCJIOM CKPEUIMBAaHHUN Kakaas mapa peoep
HepeceKaeTcs UMb B OHOH Touke?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk auddepeHmpoBaHHOrO 3a4eTa 3 cemecTpa:

1. OcHoBHblE TpaBWia KOMOMHATOPUKH: MPABWIO CIOKEHHSA, IPABWIO YMHOXKCHHS, HPUHINI
Jlupuxiie, MeTOX MOTEHIHAJIOB, (popMylia BKIIOUSHHI M UCKITIOYCHHH.

2. Ouenku s pakropuasioB 1 bMHOMUATBHBIX K03 PunmentoB. Ouenku st C_n™{n/2} ¢ momMonipo
TOXIECTBAa. ACHMITOTHYECKUE OKBHBAJCHTHOCTh M HEpaBeHCTBA, «O» O0OJbIIOE U «O0» Majoe.
®opmyna Crupmunra (6/m). 3amuck (cto(1))"n. OneHkun OWHOMHANIBHBIX KO3(PHUIIMEHTOB BHIA
C n*{[an]}, a \in (0,1). AHanoru4HbIE pPE3yABTATHI IS TOJHMHOMHAIBHBIX KOA((OUIIMEHTOB.
Acumnroruka aist C_n”k npu k2 = o(n). OnieHKH To¥ ke BenmnuuHbl pu 00nbmux K. ACUMITOTHKH
st C n™{n/2}/C_n™{n/2-x}.

3. Omnpenenenue rpada, oprpada, mynprurpada, ncepaorpada u T.4. DKBUBAJCHTHBIC ONPEACICHUS
nepesa (4 mrykn). @opmyna Konu. Yaunuknnueckue rpadsl. TouHas dhopmyna Ui Yuciia pa3indHbIX
YHUIUKJINYECKUX TpadoB (HaZ0 yMETh JIOKa3bIBaTh JIEMMY O KOJHYECTBE JIECOB) M aCHUMIITOTHKA.
KonnyectBo nepeBbeB Ha (DPUKCHPOBAaHHOM MHOXECTBE BEpPILIMH, Pa30MBAIONIMXCA Ha 3aJaHHOE
MHOKECTBO ITOJIEPEBbEB HA ITUX BEPIINHAX.

4. MapupyTtsl B rpadax (uemnu, OuKiIbl). KOMIOOHEHTHI CBSI3HOCTH M OJOYHAs CTPYKTypa rpados.
Oiinepossl rpadel. Kputepwuii siinepoBoctu oprpada. [TocnenosarensHoctu u rpadst e bpéiina.

5. He3aBucumble MHOXKECTBA U KIMKH. YHCI0 HE3aBUCUMOCTH U KIIMKOBOE YUCIO0. CBSI3b MEXKTYy HUMH.
Teopema Typana o umcne peGep B rpade ¢ JaHHBIM YUCIIOM BEPUIMH M YHCIOM HE3aBHCHMOCTH.
CrnenctBue ¢ acCUMITOTHYECKOM OIIEHKOW B Cilydae IIOCJIEIOBATENbHOCTH rpadoB. JMCTaHIIMOHHbIE
rpa¢sl. Onenka yucna pedep y IUCTaHIUOHHOTO rpada Ha IUIOCKOCTH.

6. Omnpenenenne TutaHapHocTH rpacda. M3oOpaxenne Ha chepe. Onpenenenme rpanu. Dopmyna
Oinepa. Ouenku uncna pédep, BoITeKaromue u3 Gopmynsl Ditnepa. Hemmanapaocts rpagos K 5 u
K {3,3} kak cnencrBue u3 onieHok. Teopema [TonTpsiruna-Kyparosckoro (6/1).

7. I'amMuiIbTOHOBBI IMKJIBI M Lend. JloctaToduHoe yclioBHEe ramuisTOHOBOCTH rpada. [lpocreiimme
HEOoOXOAMMBIE YCIIOBHA. MaKCHUMalbHOE KOJIMYECTBO HEMEPeCceKaromuxcs Mo pedpaM raMHIIBTOHOBBIX
Leneu U MUKIJIOB B IMOJIHBIX rpadax.

8. Xpomaruueckue 4yuciao U HHAEKC rpada. CBA3b C YHCIOM HE3aBHCUMOCTH, KIMKOBBIM UYHCIIOM..
Kputepuii nBynonsHoctn rpada. Teopema o marum kpackax. Kamnas mokpacka BepiiumH. Teopema
Busunra o xpomarudeckoM uHjaekce (0/1).

9. 'aMUIBTOHOBHI LIENIM B TYpPHUPAX: HWXKHSSA OILCHKA C J1-BOM, BepXHssa — 0/1. JlocTarounsle ycnoBus
CYLIECTBOBaHMSI FaMHJIBTOHOBOW LETH U TAMUJIBTOHOBA [IUKJIA B TYpPHHUPE.

10. 3agaun o0 pa3OMEHHUAX YHCEN Ha ClaraeMble. YIOPSIOYEHHbIE W HEYNOPSAOYCHHBIE Pa30MEHUs.
Huarpammel FOnra. CooTBeTCTBUSI MEXIY KOJMYECTBAMH pa3OMEHUN MPU PAa3IMYHBIX OTPAaHMYCHHIX
HAa YUCJIO, BEJIMUUHY U BUJI CJIaIa€MBbIX.

11. Anrebpanueckue CTPYKTYpbl: TPYIIbI, KOJbIIA, MOJS. AKcHOMaTHKa. Pa3nokeHue TPYIIIBI 110
noarpynime. Teopema Jlarpanyka. AqAUTUBHAS U MAJIBTUILIMKATUBHAS TPYIIIBI BEIYETOB.

12. Knaccbl CONPSDKEHHBIX 3J€MEHTOB, OpPOMTHO-CTAOMIM3aTOPHOE CBOMCTBO TpPYyHNbL. [pymmsl
nepecTaHoBoK. Teopema Kanu 06 yHuBepcaabHOCTH TPYII MOACTaHOBOK. [IoHATHS AeHCTBUS TPyMNITBI
Ha MHOXecTBe U opOutThl snemenra. [Ipumepsl. Teopema Komm—®Dpobenunyca, nemma bepHcaiina,
teopema Pendunma—Iloiin.

[Tepeuens BOIIPOCOB AJIs cauu 3K3aMeHa 4 cemecTpa:

1. JluHeiHble pEeKyppEHTHBIE COOTHOUICHHS C TMOCTOSHHBIMH KOS((UIMEHTaMH W UX PpELICHUE.
Crenenssle psapl M npousBopsdmme ¢(yHKiuu. IIpumepsl TOXIECTB, HOKa3blBAEMbIX C IHOMOIIBIO
CTETICHHBIX psAA0B. Beruncnenue 3Hauenus psaa. Yucna Karanana u uncna @udonaqyu.

2. Teopus Pamces. Uucna Pamcess R(s,t): Tounple 3HaueHust s s=1,2; BepXHss OlEHKA
Opnéma—~Cekepela, e€ CIeACTBUE AJS IUATOHATBHBIX yrces Pamcest; HUKHSS OIICHKa JUaroHaIbHBIX
YHCEJI C IOMOILBIO IPOCTOI0 BEPOSTHOCTHOTO METO/IA.

3. Jlokanbuas nemma JloBaca (oOmass 1 cummerpuuHas (popmynupoBka). [IpuMeHeHre K HKHEH
OLICHKE IMaroHaJbHBIX yrcen Pamces u k HkHEH onienke uncen Ban nep Bapaena.

4. Teopema Typana o rpade c 3aJaHHBIM KJIMKOBBIM YHCJIOM M MaKCHMaJbHBIM KOJIMYECTBOM pEOep.
[Mpumenenue Teopemsl TypaHa K AUCTAHITMOHHBIM Tpadam.



5. Amnanor 3amaun TypaHa amst AByRONIbHBIX rpadoB: mpoOnema 3apaHkeBH4a. Pernrenue mpoOrnembl
3apaHKeBHYa B YacTHOM ciiydae Juist rpadoB 0e3 4-uukioB. BeposTHOCTHas HMKHAS OLIEHKA YMCEll
3apankeBnua. lcronp3oBaHWEe HepaBeHCTBA VleHceHa JUIA TOMydYeHMs BepXHel OLEHKH Ha
MPOU3BOJIbHBIC YKCIa 3apaHKeBHYA.

6. Teopus uucen: cpaBHEHHUs IO MOJYIIIO, PEUICHUS JIMHEHHBIX cpaBHeHHU. Kwuraiickas Teopema 00
ocratkax. Mamas Tteopema @epma, Teopema Oinepa, Teopema Bunbcona. JluckperHoe
norapu(MuUpOBaHHE.

7. AnreOpamueckue CTPYKTyphl: mosii ¥ Koiblia. Koneunsle moss. Ilome BbIYETOB 1O mpocTomMy
MOIym0. TeopeMbl O CyIIECTBOBAHMM M HaXOXJIECHHUH IEpBOOOpPA3HBIX KOpPHEH IO HaTypajlbHOMY
MoIyi0. TeopeMbl 0 KOJIMYECTBE 3JIEMEHTOB 3a/laHHOIO IOPSIKAa U O CYILIECTBOBAaHUM IIPUMUTUBHBIX
3JIEMEHTOB B KOHEYHOM II0JIE.

8. Koneunsie nona. Pabora ¢ MHorounenamu. HenmpuBonumsbie mHorowieHsl. Teopema Jlarpamxka o
KOJIMYEeCTBE KOpPHEH MHOTOWIeHa HaJ TPOU3BOJIBHBIM IOJeM (OCHOBHas Teopema ajireOpsl).
EnuHCTBEHHOCTh KOHEYHOTO TIONIA 33JaHHOTO TMOpsKa C TOYHOCTHIO 10 u3omopdusma (0/x).
IlocTpoeHne KOHEUHOTO OIS 3aJaHHOI'O MOPSIKA.

9. Townsitue runeprpacda. AHanoru rpadoBbIX TEPMUHOB 1S runeprpados. TpaHcBepcanu (CUCTEMBI
pasnuuHblX npeacraButeneit). Teopema Xomma. IlepmaneHT u ero cpoiictBa. CucTeMbl 00IIUX
npeacTaBuTeNeH (C.0.11., TpaHCBEepcaIbHbIe MHOXKECTBA). KaIHBII aqropuT™M MOMCKA C.0.I1. U OLEHKH
MOIIIHOCTH 7Ka/THOTO TTOKPBITHS.

10. t-nepecekaromuecs runeprpadsl. Teopema Ipaéma—Ko—Pano.

11. Jluneiino-anrebpanyeckuii Meton B KomOuHaropuke. Teopema I[pexsma—Ilomnaka. Teopema
®umepa. Teopema OpaHkiIa—YUICOHA, KOHCTPYKTUBHAs HYKHSIA OLIEHKA yucen Pamcest.

[TpumMepbl 3K3aMEHAITMOHHBIX OUJIETOB:
Buner Nel

1. Jlokanpuas nemma JloBaca (oOmass u cummerpuuHas popmynupoBka). [IpuMeHeHre K HIKHEH
OLICHKE IMaroHaJbHBIX yrces Pamces u k HkHEH onienke uncen Ban nep Bapaena.

Buiet Neo2

1. Teopema TypaHna o rpade ¢ 3aJaHHBIM KJIIMKOBBIM YHCIIOM U MAaKCHMaJbHBIM KOJUYECTBOM PEOEp.
[Mpumenenue Teopemsl TypaHa K AUCTaHITMOHHBIM Tpadam.

bunet Ne3

1. Amnanor 3amaun Typana amst AByROiIbHBIX rpadoB: mpoOnema 3apaHkeBH4a. Pemienue mpoOnembl
3apaHKeBHYa B YacTHOM ciiydae Juist rpadoB 0e3 4-uukioB. BeposTHOCTHas HMKHAS OLIEHKA YMCEIl
3apankeBnua. lcronp3oBaHWE HepaBeHCTBA VleHceHa JUIA TOMydYeHMs BepXHell OLEHKH Ha
MPOU3BOJIbHBIC YKCIa 3apaHKeBHYA.

Saganus:

1. Omnpenenenue rpada, oprpada, myinerurpada, mceprorpada u T.a. [loHsTre rtuneprpada.
Wzomopdpusm rpacdoB. Umcino HE3aBHCUMOCTH, KIMKOBOE YHUCIO, XpPOMAaTHUECKOE YHCIO U
COOTHOIIECHUSI MEXIY HUMHU. KOMIIOHEHTBI CBA3HOCTH, O510KU. L{eHTpanbHbIe BEPIINHBIL.

2. TpancBepcanu (cuUcTeMbl pa3Nu4HbBIX mpencraButencii). Teopema Xomna. Ilepmanent. CucteMsr
o0mux npencraButenei. JKaaHbIi alrOPUTM ITOKPHITHSI.

3. Ilouck nepBooOpa3HbIX KOPHEH 10 33IaHHOMY MOJYIIIO U TIOCTPOCHUE KOHEYHBIX IOJICH ¢ TIOMOIIBIO
HETPUBOIUMBIX MHOTOYJICHOB.

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE NMPUHSATHIX
peLIEHN;
- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYHOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEILICHMH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;



- OLICHKa «XOopouio (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO H I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJMyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLIEHKA «XOpomo (5)» BBICTABIISIETCS CTYACHTY, €CIM OH 3HAeT MaTepHuall, ¥ 10 CYILIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JyuYeHHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMHU pa3lelaMyd y4eOHOW NporpamMmbl, HEOOXOIUMBIMH Ul JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylleHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTyYeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

- OLECHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJblled 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

- OIICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCSA CTYACHTY, KOTOPBIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



