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1 ]_[e.]'ll/l, 3aja'YiM 1 IVIAaHUPYEMBIC PE3YJIbTaThbl Oﬁy‘leHI/Iﬂ o AMCIOMIIJINHE

K 0CHOBHBIM 1eJISIM OCBOCHUS TUCIUILTMHBI OTHOCUTCS:

J ¢opMHpOBaHHE TOHMMAHUS CTYJCHTAMHU KIIIOYEBBIX MOJIOKEHUH JHUCKPETHOM
MaTeMaTHUKH, HEOOXOMUMBIX ISl MPAKTUYECKOTO HCIOJIb30BaHUS Ha TMOCIEIYIOIUX 3Tanax
00yueHus u, B mpodeccruoHanbHol cdepe AeSITeIPHOCTH Oy IyIIeT0 CIEIUATNCTa;

J U3yUYeHHE JIOTUYECKHX OCHOB JIMCKPETHOW MaTeMaTHKH W OCHOBHBIX KOHIICTILIUH,
KOTOpbIE MO3BOJISIOT CTYACHTaM IOJNy4uTh 0a3zoBoe mpeacraBieHue 00 3(deKTuBHBIX crocobax
peIIeHus TUCKPETHO MaTEeMaTHUECKUX 3a/1a4;

J ¢dopMHpOBaHUE y CTYACHTOB KOMIIETEHIIMH, CBA3aHHBIX C 0A30BBIMU IOHATHUSIMH,
KOTOpbIE COCTaBIISIOT OCHOBY JMCKPETHOM MaTeMAaTUKH, M MO3BOJISAIOT CHENATh MPOLECC PEUICHUs
3a1a4 Oosee JIerKUM U 3P PEKTUBHBIM;

J (opMHpOBaHUE y CTYJICHTOB HAaBBIKOB JIOTHYECKOTO U aJITOPUTMHUECKOTO MBIIIICHHS
IpY pealn3aliy pelieHus OCTaBICHHOH 3a/1auH.;

o 3aKpeIuIeHUe MMOJy4yaeMbIX B CEMECTPE 3HAHUM 1 HABBIKOB Ha IPAKTUKE;

J (opMHpOBaHUE B3aUMOCBA3EH, MOITY4aeMbIX B CEMECTpE 3HAaHMH U HABBIKOB C
U3yYEHHBIMH paHee U U3y4aeMbIX MapajuleIbHO C JaHHOH TUCIMIUIMHOM;

o MOJTOTOBKA CTYACHTOB K JAEATEIHHOCTH B COOTBETCTBHU C KBAaTU(PUKAIIMOHHON
XapaKTepUCTHKON OakaaBpa.

K 0CHOBHBIM 3a/1a4aM JTUCIUIUTAHBI OTHOCSTCS:

o OBJIa/ICHUE HABBIKAMH M TTPUEMaMH PEIICHHS 3a1a4 KOMOMHATOPHUKH, TeOpHUH rpados,
QITOPUTMOB Ha Tpadax, MOTOKOB B CETAX, YHCIOBBIX PEKYPPEHTHBIX YPaBHEHUIA,

. U3yueHHE U OCBOEGHHE TEOPETHUECKOT0 MaTepuaa, Kak B MPOLEeCCe KOHTAKTHOM, TaKk
U B XOJI€ CaMOCTOSITEIbHOI paboThI;

o BBINOJIHEHHE MPEJIOCTABICHHBIX MPAKTUUECKUX 3alaHUil pa3nuuHbIX (OpM, Kak B
npoliecce KOHTAaKTHOM, Tak U B X0JI€ CAaMOCTOSITEIbHOM paboThI;

o caMoCTOsATeNIbHAs paboTa Haa TEMAaTUKOM JMCLUMIUIMHBL A7  (OpMHUpOBaHUS
KOMIIETEHIIMI OCHOBHOM 00pa3zoBaTeabHOM nporpammsl (nanee, OOII).

OOydenue Mo JUCHUIUIMHE «JIUCKpeTHBIE CTPYKTYpbl M KOMIIBIOTMHI» HAaIpaBiIeHO Ha
¢dopmupoBaHue y 00yHaromuXcs CIEAYIOUIMX KOMITETCHIINN:

Koa u HaumMeHOBaHue KOMIIeTeHIUI NuaukaTopsl 10CTHKEHUSI KOMIIETEHIMHU
VYK-1. CnocoOeH ocyiecTBIsATh MOUCK, NVYK-1.1. Ananmmsupyer 3anady, BBIIEISIS €€
KpI/ITI/I'-IeCKI/Iﬁ daHaJIu3 U CUHTE3 0a30BLIE COCTAaBJISIIOIIINE

nHpOpMaLMY, TPUMEHATh CUCTEMHBIN
MOJIXOJT AJIsl PELIEHUS TOCTaBIEHHBIX
3a1a4

NVYK-1.2. OcymiecTBiseT NOUCK, KpUTHUECKH
OIICHUBAECT, 0000IIACT, CHCTEMATH3UPYET U
pamkupyeT HHPOPMAIHIO, TPEOYyEeMYIO IS
pelIeHus TOCTaBICHHOM 3a1a9u

NVYK-1.3. PaccmarpuBaet u npejjaraet
palMoHaNIbHbIE BAPUAHTHI PEILICHUSI TOCTABJICHHON
3a/1auu, UCTIOJIb3YsI CUCTEMHBIN ITOIXOI,
KPUTHYECKH OLIEHUBAET UX JOCTOMHCTBA U
HEJIOCTATKH

OIIK-1. CriocobeH pUMeHsTh HOIIK-1.1. 3HaeT OCHOBBI BBICIICH MaTEMaTHKH,
€CTECTBEHHOHAYYHBIE U OOIICHH)KEHEPHbIE
3HAHUSI, METOAbI MATEMATHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUUECKOT0 U SKCIEPUMEHTAIIHLHOTO

METOAblI W MOJCIIH, IPUMCHACMBIC B PA3JINYHBIX
06H3CT$IX; OCHOBBEI MaTeMaTHU4ICCKOIo
MOACIIMPOBAHUA, MMPUHIUIIBI MMOCTPOCHUA




HCCIIEI0BaHMs B IPOPECCHOHATBHON
JEATeIILHOCTH

MAaTEMATUYCCKUX MOI[CJ'IGI\/JI, aJ'IFOpI/ITMI)I pGHIeHI/IH
3a4a4 OIITUMH3alluU;

NOIIK-1.2. YMeeT npuMeHATh METOIbI JUCKPETHOM
MaTeMaTHKH, CHCTEMHOI'0 aHaJIn3a,
MaTeMaTHYECKOro MOJIETTUPOBAHUS I
UCCIEIOBaHUS U Pa3pabOTKH Tpo(dhecCHOHATBHBIX
3a/lad ¥ TPOLIECCOB; MPUMEHSITh MaTEMaTUYECKOe
066CH€‘{CHI/IG HpI/I MO,Z[G.HI/IpOBaHI/II/I HpI/IKJIa,Z[HI:IX n
MH(POPMAIMOHHBIX TPOIIECCOB.

NOIIK-1.3. BnageeT MeTo1aM1 TEOPETHUECKOTO 1
AKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS OOBEKTOB
pohecCHOHANBHOM e TEIbHOCTH, COCTABIICHUS
MaTeMaTUYECKUX MOJEJIEH U pelIeHUs 3a1a4
JIMHEMHOTO Y HEJIMHEHHOTO MPOrPaMMHUPOBAHMS, &
TaKKe 3a7]a4 ONTUMU3AINH PaObOThI C METOJaMU
JTMCKPETHON MaTEMaTHUKH, UCTIOIb3YEMBIMU TIPH
MPOEKTUPOBAHUHU U pa3paboTKe HHPOPMAIMOHHBIX
CHCTEM.

2  MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_[I/IH.HI/IHa OTHOCHUTCA K YUCITY yqe6H1>1x JUCITUITIINH 00s13aTENILHOM YacTH.

I[I/ICIII/IHJ'II/IHa B3aMMOCBA3aHa JOTUYCCKU U COACPKATCIBbHO-MCTOAUYCCKU CO CICAYIONIMMU

nucuurmuHaMu U npaktukamu OOIT:

J Jluneiinas anre6pa;
° MaremaTuueckuii aHaIN3;
° MaremaTnueckas JOTHKa U TEOPUS AITOPUTMOB B MPAKTHUKE.

3 Crpykrypa u coaepKaHue TUCHHUIINHBI

OO61mmas TpyJ0eMKOCTh JUCIMILTUHBI COCTABISACT 4 3a4eTHBIX equHUIIBI (144 akameMuyecKux

4acoB).

3.1 Buabl y4eOHOM padoThI M TPYI0EMKOCTh

(ounasi popma o0y4ueHms)

Ne . KoaugecTBo CemecTpbl
Bua yueOHoii padoThI
n/n 4acoB 4
1 | AyautopHble 3aHATHS 72 72
B ToMm uuncne:
1.1 | Jlekumm 36 36
1.2 | Cemunapckue/pakKTHUYECKUE 3aHATH 36 36
2 | CamocTosTeqbHAs1 padoTa 72 72
3 | IIpome:xxyTouyHasi aTTecTAlUSs
3ader/nud.3aueT/sK3aMeH 9K3aMCH
Hroro: 144 144

(3aounasi gopma o0yueHusi)



Bua yueOHoii padoThI

KoanuectBo

Cemectpsl

yacoB

4

AyaAuTOpHBbIE 3aHATHS

12

12

B ToMm uucie:

Jlexuun

4

4

CeMuHapcKue/mpakTHUECKUE 3aHITUS

8

8

CamocrosiTesbHast padora

132

132

HpOMe)KyTO‘{Haﬂ aTTeCTaludA

3auet/aud.3auer/s3K3aMeH

IK3aMCH

9K3aMCH

Hroro:

144

144

3.2 TemaTuyeckunii NJIaH U3yYeHU s JUCHHUILINHBI

(mo popmam 00yueHu)

n/n

Pa3genanl/TeMbl
JUCIHMILINHBI

TpynoeMKoCTh, 4ac

Bcero

AyauTopHasi padora

Jlexnun
Cemunapckue/

3aHATHUS
Jlaboparopubie
3aHATUS
IIpakTueckas
MOATOTOBKA

CamocrTosaTeJbHAas

paGora

Jlexuns 1.

MHosecTBa, onepanyy HaJ
MHO>KE€CTBaMH, OTHOILIEHUS. YUCII0BBIE
MHOXeCTBa. bysneBsl cBoicTBa
onepauuii HaJi MHO>KECTBAMM.
MomHocTh MHOKeCTBA. DyHKIHH.
OtHoenus. OTHOIIEHKE
9KBHUBAJICHTHOCTH.

N | IIpaKTUYECKUE

[\

Jlexknus 2.

I'padbl, mynbTurpadsl, ncesnorpadsi.
Marpuiia CMEKHOCTH U MaTpULa
uHIMIeHIMNA. Onepanuu Hax rpadamu.
MapmipyThl, IeTH, UKL, CBI3HOCTb.

Jlexmus 3.

O6xo0161 rpadoB. DIEpPOBHI Tpadbl U
3UNIepOBbI HUKIIBL. [[0THBIE TUKITBI U
MOCIIEI0BATENILHOCTH € bproitHa.
["amMunbTOHOBBI Tpadbl, TAMUIBTOHOBBI
uukibl. Koast ['pes.

Jlexuus 4.

JepeBps n ec. XapakTepUCTUUECKUE
CBOMCTBa JepeBbeB. Kapkachl 1 XOpIbl
B CBSI3HOM Tpade.




Jlexuns 5.

Huxone! B rpadax. JluneitHoe
MPOCTPAHCTBO OMHAPHBIX HAOOPOB.
Jluneitnoe mpocTpaHCTBO moarpados
nanHoro rpada. [lognpoctpanctso
YETHBIX MOATPAQOB.
dyHaamMeHTalbHas CUCTEMA LIUKIIOB.
Huknnueckuii panr rpada.

Jlexuus 6.

JIBy10JIbHEIE Tpadbl U TAPOCOUYCTAHHUS.
CoBepiieHHbIE TAPOCOYETAHUS.
CucrteMbl pa3IMYHbIX TIPEACTABUTEINICH.

Jlexus 7.

[Inockue u manapHeie rpagsl.
®opmyna Dinepa 11 CBA3HBIX
rtockux rpagos. ['padsr Ks u Kass.
Kpurepnit nnanapaoctu I[lonTpsiruna-
Kyparosckoro.

Jlexnus 8.

Packpacka rpadoB. XpomaTrueckoe
YHCJIO U XPOMATUYECKHUH KJI1acc.
Packpacka BepiminH. BepXHsis U HUKHSA
OLICHKH XpPOMAaTHYECKOI'0 YUCJIa.
BHyTpeHHe U BHEIIIHE yCTOWYNBbIE
MHOECTBa BEpIIUH Tpada.
OnTuMmalnbHas packpacka BEpUIMH
rpaga. PackpammBaHue MmiaHapHbIX

rpados.

Jlexknus 9.

[ToToKM B TpaHCHIOPTHBIX CETSIX.
JIByxmomntocHble ceTH. JluBepreHuus.
[ToTtoku B cersix. Ceuenus (pa3pesbl) B
ceTsax. BenumunHa motoka u mpomyckHas
crmocoOHOCTh ceTu. Teopema Dopaa—
dankepcoHa 0 MAKCUMAJIbHOM ITOTOKE.

10

Jleknus 10.
DneMeHThl KOMOMHATOPUKH.
Pa3zmemienus, nepecTaHoBKH,
coyeTaHusi 0e3 MOBTOPOB U C
MMOBTOPaMH.

11

Jlekmms 11.

[TpouzBosue GyHKIMH IS
KOMOMHATOPHBIX KOH(MUTYpaIUil U IS
ux yucen. [IpousBogsmume GyHKIuN
JUISL COYETAHUM U pa3MEILICHUM.

12

Jlexknusa 12.




Komb6unaropHo norunueckuii annapar.
®opmyiia BKIIFOYEHNUN U UCKITFOUEHUH U
€€ IPWIOKEHUS B 3a/1a4€ O
OecriopsaKax M B 3aJja4€ O BCTpEYax.

13

Jleknusa 13.

[epeuncnenne rpagos. [IponsBonsimas
(bYHKIMS 1S 9UCIIa TOMEYEHHBIX
rpadoB. Unciio moMe4eHHBIX IePEBbEB.
Marpuunas reopema Kupxroda o
JICPCBBSIX.

14

Jlexuus 14.

I'pads! 1 rpynnsl NOACTaHOBOK.
Cummerpuueckas rpynna. Opoura
IpyMIibl MojicTaHoBOK. Crabunuszatop
3JIEMHTA I'PYyMNIIbI OJACTAHOBOK.

15

Jlexuws 15.

Jlemma bepHcaiina o uncie opour
rpymnsl nojcTaHoBok. [IpeacraBnenue
MOJICTAHOBKH MPOU3BEICHUEM LIUKIIOB.
Teopema Iloita o yrcne opour
CTeNeHHOH rpynnsl. Packpacka BepuinH
Ky0a. CocTaBieHue OXepenni.

16

Jlexuus 16.

Kogs! [Iprodepa mist nepebeB. Cxxatue
nHpopmanuu no PaHo u 1o
Xaddmeny. [lepenaua nndopmaruu ¢
UCIPABJIECHUEM OMIMOOK 110 XEMMHUHTY.
KomnsrotepHast nunpopmanus, ee
KOJINYECTBO, €€ SHTPOIIHSL.

17

Jlexuus 17.
3amuTa nHQOPMAIINH C OTKPBITHIM
KITI0YOM | g poBas moamnuck RSA.

18

Jlexius 18.

KoneuHnie aBTOMATHI, aBTOMAaTHEIE
SI3bIKH, JIEKcu4yeckue ananu3atopsl KC-
SI3BIKH, CHHTAKCHYECKHE

aHaJIN3aTOoPHL. . .

Hpome:ucymouna}l ammecmauus.
IK3AMEH

Hroro

144 | 36 36

72

(3aounasi popma o0yueHust)

n/n

Pa3nenani/TeMbl
JUCIHHUILINHLI

TpynoemMKocTh, 4yac

2 5 AyauTopHas pa6oTa

Ca
MO(




Jlexnun

Cemunapckue/

3aHATUA

JlabopaTopHbie

3aHATUA

[IpakTnueckas

IoaAroToBKa

Jlexmus 1.

MHoxecTBa, onepauru Hal
MHO>KECTBAMH, OTHOIICHHU. UncIoBbIe
MHOX€ECTBa. byseBbl cBoMCcTBa
onepauuii HaJi MHO>KECTBAMH.
MomHocTh MHOXKECTBA. DYHKINH.
OtHomenuss. OTHOIIEHUE
SKBUBAJICHTHOCTH.

—_—

N TpaKkTUYeCcKue

Jlexuus 2.

I'padsl, mynbTurpadsl, nceBaorpadsl.
Marpura cMeXHOCTH ¥ MaTpHLIA
uHImIeHmA. Onepanuy Hax rpadamu.
MapuipyTsl, HeNH, LUKIIbI, CBA3HOCTb.

Jlexknus 3.

O06xo05b!I TpadoB. DitnepoBsl rpadsl U
sitnepoBsl UK. [1oMHBIE IUKIIBI U
IIOCJIEIOBATENILHOCTH ¢ bproiiHa.
["aMuIbTOHOBBI Tpadbl, TAMUIBTOHOBBI
uukiel. Koger I'pes.

Jlexuus 4.

JlepeBbs u jec. XapaKTepUCTUUECKUE
CBOIicTBa NiepeBbeB. Kapkacsl U XOpsl
B CBSI3HOM Tpade.

Jlexuus 5.

Huxne! B rpadax. JluneitHoe
MIPOCTPAHCTBO OMHAPHBIX HAOOPOB.
JInHeitHOe POCTPaHCTBO MoArpadoB
na"Horo rpadga. [loampoctpaHcTBo
YETHBIX TOATpadOB.
@yHIaMEHTaIbHAs CUCTEMA LIUKIIOB.
Huknuyeckuit panr rpada.

Jlexuus 6.

JIBy10JIbHEIE Tpadbl U TAPOCOUYCTAHHUS.
CoBeplrieHHBIC TAPOCOYCTAHUS.
CucrteMbl pa3IMYHbIX TIPEACTABUTEINICH.

Jlexuus 7.

[Inockue u mtanapHeie rpagsl.
dopmyna Disiepa 17 CBSA3HBIX
rwiockux rpagos. ['padsr Ks u K.
Kpurepnii nnanaprnoctu Ilontpsiruna-
Kyparosckoro.




Jlexuus 8.

Packpacka rpagoB. XpomaTnueckoe
YHUCIJIO U XPOMAaTUYECKHUM KJ1ace.
Packpacka BepiinH. BepxHsist 1 HUKHSAS
OLICHKH XPOMAaTH4ECKOTO YUCIIA.
BHyTpeHHE 1 BHENTHE yCTOMYUBBIE
MHOYKECTBA BEPILIUH rpada.
OnTumainbpHas packpacka BEpLIMH
rpada. PackpammBanue riaHapHbIX

rpados.

Jlexnus 9.

[ToTOKM B TPAaHCTIOPTHBIX CETSAX.
JIByxmomntocHbIe ceTd. J(uBepreHims.
[Totoku B cetsix. Ceuenus (pa3pesbl) B
ceTsx. BennunHa notoka U nmpomyckHas
criocobHOCTh cetu. Teopema Dopaa—
dankepcoHa 0 MAaKCUMaJIbHOM MOTOKE.

10

Jlexmus 10.
DeMEeHThl KOMOMHATOPUKH.
Pa3zmenienus, nepecTaHOBKH,
coueTaHus 0e3 MOBTOPOB U C
MTOBTOpPaMH.

11

Jlexkmus 11.

[MpowusBosme GyHKIUA 115
KOMOWHATOPHBIX KOH(DUTYpAIUi 1 JIs
ux gucen. [IpousBosmme GyHKIAN
JUISL COYETAHUM U pa3MEILICHU.

12

Jleknusa 12.

Komb6uHaTtopHo noruueckuii anmnapar.
®opmyiia BKIIFOUEHNUN U UCKIIFOUEHUH U
ee MPUJI0KEHUS B 3a]1a4e O
OecrniopsiIKax M B 3a/1aue€ O BCTpeUax.

13

Jlexumst 13.

[Tepeuncnenue rpados. [IpousBoasmias
GbyHKIUS A1 Yrciia TOMEYEHHBIX
rpadoB. Uucno moMeyeHHBIX JIEPEBBEB.
Matpuunas reopema Kupxroda o
JIEPEBBSIX.

14

Jlexnusa 14.

['padst 1 rpynIIBI MOACTAHOBOK.
Cummetpuueckas rpynmna. Opoura
rpynnsl nojctaHoBok. Crabunuzarop
3JIEMHTA TPYMIIBI OJCTAHOBOK.

15

Jleknus 15.
Jlemma bepHcaiina o yncie opouT
IpYIIIBI IOACTaHOBOK. IIpencrasienue

10



MIO/ICTAHOBKU IIPOU3BE/IEHUEM IHKIIOB.
Teopema Iloiia o uncne opour
CTENeHHOM rpynnsl. Packpacka BepimH
ky6a. CocTaBieHue oKepeuil.

16

Jleknus 16. 6 6
Kopng! [Iprodepa ans nepesbeB. Cxatue
uHpopmanuu no daxo u no
Xadomeny. [lepenaua napopmanuu c
WCTIPABJICHUEM OMIMOOK 10 XEMMHUHTY.
KommerotepHas uadpoOpmanms, ee
KOJINYECTBO, €€ SHTPOIIHSL.

17

Jlexmmsa 17. 6 6
3amuTa “HPOPMAIIHH C OTKPBITHIM
KIItouoM U ugposas noanuch RSA.

18

Jlexius 18. 6 6
KoneuHsle aBTOMATEL, aBTOMATHEIE
SI3BIKH, JICKCHYecKue anann3atopsl KC-
SI3BIKH, CHHTAKCHYECKHE
aQHAJIM3aTOPHL. ..

Ilpomesrrcymounan ammecmauusn: 24 24
IK3aAMEH

Hroro 144 4 8 132

3.3 Conepskanue JTUCHUILINHBI

JI-1  MHo:xecTBa, ONIePalMi HA/I MHOKECTBAMM, OTHOIIeHUsI. MOIIIHOCTHL MHOKeCTBA.

OTHolIeHUE DKBUBAJIEHTHOCTH. 2 aK. Yyaca

Kpatkoe conepxkanue (mepedeHb paccMaTpUBAEMbIX BOIPOCOB) JIEKIHH:

*  Onepanuu HaJl MHOKECTBAMHU.

*  OrTHOLIEHHS.

*  OTHOILIEHNE PKBUBAJIEHTHOCTH.

KoHTponbHbIE BOIPOCHI:

1.  OmnpenenuTh paBEHCTO U BKIIFOUEHUS MHOKECTB. ..

Onpenenuts 1€KapTOBO NPOU3BEICHUE MHOXKECTB.

Hanucates Tpy akcHOMBI 35KBUBAJICHTHOCTH MHOECTB.
CdhopmynupoBaTb TeOpeMy O KIaccax SKBUBAaJCHTHOCTH MHOXKECTBA.
Jlatb omnpenenenue GpakTop-MHOKECTBA IO JAHHOM SKBUBAJIEHTHOCTH.

nk b

JI-2  Cnoco0bl 3aganust rpagos. 2 ak. 4yaca

Kpatkoe conep:xanue (epeyeHb pacCMaTpUBAEMBIX BOIPOCOB) JICKIHH:
* I'padsr, myneTurpadsl, nceBaorpadsl.

» 3apnanawue rpados.

*  Onepanuu Haja rpadamu. ..

*  MapuipyTsl, HeNH, LUKIIbI, CBA3HOCTb.

* Marpuna cMeXHOCTH M MaTpulla MHIUACHIUIL. ..

* CsszHOCTb rpada...

KoHTponbHbIE BOIPOCHI:

1. HamucaTe MaTpuily CMEXHOCTH ...
11



2. Hamnucate MaTpuily MHUHUAEHIUH.
3.  Omnpenenuts MapuipyT, LI€Tb, KT B Tpade ...
4. OmnpenenuTh CBI3HOCTb U KOMIIOHEHTY CBSI3HOCTH rpada.

JI-3  OOxoawl rpagpoB. 2 ak. yaca

Kpatkoe cogepxanue (mepeueHsb pacCMaTpUBAEMbIX BOIIPOCOB) JEKIUU:
*  DiinepoBsl Tpadbl U SHIEPOBHI UKL

* [lonHble HMKIBI U OCIIEIOBATEIBHOCTH A€ bproiiHa.

* TaMuibTOHOBBI Tpadbl, FTAMIIBTOHOBBI IIUKJIEL.

*  Kogsi ['pes...

KoHTposibHBIE BOIIPOCHL:

1. OmnpenencHue diIepoBa MUKIIA U disiepoBa rpada ...

2. Omnpenenenue yeTHOTO Tpada.

3. Teopema o cBsi3u SUIEPOBOCTH U YETHOCTHU Tpada.

4. OmnpeneneHue raMuIbTOHOBA IIMKJIA U TAMUJIBTOHOBA Trpada.
5. Omnpenenenue xkoxaa ['pes.

JI-4  JlepeBbs. 2 ak. yaca

Kpatkoe conepxanue (mepeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLIUU:
* JlepeBbs u nec.

*  XapakTepuCTHUUYECKUE CBONCTBA I€PEBBHEB.

»  Kapxkacsl 1 XOpibl B CBA3HOM rpade.

KoHTposbHbIE BOIIPOCH:

Omnpenenenue aepesa u Jjieca ...

ChopmynupoBaTth MATh XapaKTEPUCTUUECKUX CBOMCTB JepeBa.
Omnpenenenue kapkaca rpada.

AJNTOpHUTM TIOCTPOCHUS KapKaca rpada.

M S

AJNTOPUTM NIOCTPOEHUS BCEX XOpA rpada.

JI-S Iukasl B rpagpax. 2 ak. yaca

Kpartkoe conepskanue (mepedeHb pacCMaTpUBAEMBbIX BOITPOCOB) JICKIIUU:
» JluneitHoe mpocTpaHCTBO OMHAPHBIX HAOOPOB.

* JluneitHoe mpocTpaHcTBO NMoArpadoB JaHHOTO rpada.

» TloampocTpaHCTBO YETHBIX MOATPAQOB.

* @yHJaMeHTaJIbHAs CUCTEMa IIUKJIOB.

*  [uknuueckwuii panr rpada.

KoHTposibHBIE BOIIPOCHL:

1. Onpenenenue nous ...

2. OmnpeneneHue TMHEWHOTO TPOCTPAHCTBA HAJl TAHHBIM MOJIEM.

3.  OmpenenauTts TUHEHHOE IPOCTPAHCTBO BCEX OMHAPHBIX BEKTOPOB HaJl OMHAPHBIM IOJIEM

OnpenenuTtsb TMHEHHOE MPOCTPAHCTBO BCeX MOArpadoB JaHHOTO rpada.
CdhopmynupoBaTh TEOpeMy O BCEX YETHBIX MOArpadoB JaHHOTO rpada.
Onpenenenne GyHIaAMEHTATHHON CUCTEMBI IIUKJIOB JaHHOTO Tpada.
Ornpenenienne NUKIMYECKOro panra rpada.

AN

JI-6  /IBynosabHbIe rpadbl M MApPOCOYeTaHUA. 2 aK. yaca
12



Kpatkoe conep:xanue (mepeyeHb pacCMaTpUBAEMBIX BOIPOCOB) JICKIHH:

* JIBynonbHbIE TpadBml.

* Ilapocoueranus.

KoHTposibHBIE BOPOCHL:

1. MaxkcumanbHOE, HauOOoJIbIIIee, COBEPIICHHOE TAPOCOYCTAHHUE ...

2. Teopema Xomia 0 COBEPIICHHOM MapOCOYETAHUU B JBYIOJIBHOM Tpade.

3. CucreMa pa3nu4HbIX IPEACTABUTENICH KOHEUHON CUCTEMbI KOHEUHBIX MHOKECTB.

JI-7  Iukiasl B rpagax. 2 ak. yaca

Kpatkoe conep:xanue (mepeyeHb pacCMaTpUBAEMBIX BOIPOCOB) JICKIHH:
»  ®opmya Diinepa U CBA3HBIX TUIOCKUX TPadoB.

*  TI'padsr K5 n K33.

*  Kpurepuit nnanapuoctu [lontpsiruna-KypaTtoBckoro.
KonTposibHbIE BOPOCHL:

1. Teopema o Gpopmyne Ditnepa i CBA3HBIX IIOCKUX IPadoB ...

2.  Haueprturs rpad KS5.

3. Hauepruts rpag K33.

4. Omnpenenenune romeoMopdusMa 1ByX rpagos.

JI-8  Packpacka rpagos. 2 ak. yaca

Kpatkoe conepxanue (mepeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLIUU:
¢ XpOMaTHYECKOE YUCIIO U XPOMATHUYECKUM KJIacc.

* Packpacka BepIlUH.

*  BepxHss U HUWKHSSA OLEHKU XPOMATUYECKOTO YHCIA.

* BuHyTpeHHE U BHEITHE YCTOWYMBBIE MHOXKECTBA BEPIIHUH Tpada.

* OnruMmanbHas packpacka BepIiivuH rpada.

* PackpammBanue miaHapHbIX rpadoB.

KoHTpoiibHBIE BOIIPOCHL:

Onpenenenne XxpoMaTHYeCKOro uncia rpada...

Teopema 0 ABYIONBHBIX U OMXPOMATHIECKUX Trpadax.

Teopema o xpomaTu4ecKkoM vrciie motHoro rpada Kp.

Teopema o BepxHel OlIeHKEe XpOMaTHYeCKOro 4yrcia rpada.
Omnpenenenre BHyTPEHHE YCTOMYHUBOrO MHOKECTBA BEPIIUH Tpada.
Teopema o HIKHEH OIIEHKE XpOMAaTHYECKOT0 Yucia rpada.

Dk UnhE DD =

OmnpeneneHue BHEIIHE YCTOHYMBOTO MHOKECTBA BEPILUH rpada.

JI-9 IloTokM B TPAHCNOPTHBIX ceTHAX. 2 aK. yaca
Kpatkoe conepxanue (mepeueHsb paccMaTpUBaEMbIX BOIIPOCOB) JIEKIUU:
*  JIByXIOJIOCHBIE CETH.

* JluBepreHuus.

* [Iloroku B cetsx.

* CeueHus (pa3pe3sbl) B CETAX.

* BenmuuuHa moToka v MPOITyCKHAsi CHOCOOHOCTH CETH.

* Teopema @opra—PankepcoHa 0 MAKCUMAIIBHOM ITOTOKE.
KoHTposibHBIE BOIIPOCHL:

1. Omnpenenenne AByXMOJIOCHON TPAHCIIOPTHOM CETH. ..

2. Ompexnenenue nuBepreHUny GyHKIUN B BEPUIMHAX CETH. ..



3.  Omnpenenenue ceyeHus (pa3pesa) B CETH.
4. TlpormyckHas CIOCOOHOCTh CETH.
5.  Teopema 0 MAaKCUMaJIbHOM IIOTOKE B TPAHCIIOPTHOW CETH.

JI-10 IToposxkneHue KOMOMHATOPHBIX KOHPUIYpPAUM U X MepecyeT. 2 aK. yaca
Kpatkoe conep:xanue (mepedeHb pacCMaTpUBAEMbIX BOIPOCOB) JIEKIMH:

* Pa3memnienus, nepecTaHOBKH, COYETaHUs 0€3 MOBTOPOB U C IIOBTOPAMH.
* IIpaBuio cymMMBl ¥ IPAaBUJIO IPOU3BENEHUS.

* Iloxacuer yncia pa3MeIIEHUH IEPECTaHOBOK, COUETAHUMN.

*  Yucno nepecTaHOBOK U pa3MeEIIeHUH TaHHOH crielupUKaIIH.
KoHTposibHBIE BOIIPOCHL:

Onpenenenue pa3MelieHus, NEPECTaAaHOBKU, COYETAHHUS. .

Teopema o umcIiie pa3MeIIeHnid 6€3 MOBTOPOB.

Teopema o uncie nepecTaHoBOK 0€3 IOBTOPOB.

Teopema o uncie pa3MeLEHUN ¢ TOBTOPaMH.

Teopema 0 uncie nepecTaHOBOK C IOBTOPAMH.

Teopema o uncie coueranuii 6e3 MOBTOPOB.

Teopema 0 4ucIIe COYETAHUM C IIOBTOPAMU.

Teopema o umncIie IepecTaHOBOK JAHHOM CTICIIM(PUKAIINH.

e e A o

Teopema o uncie pa3MeneHui TaHHOM CrieIU(UKAIINN.

JI-11 IIpousBoasiuve GyHKIUM AJ51 KOMOMHATOPHBIX KOHGUIypamuili U UX 4uciaa. 2
aK. yaca

Kpatkoe conepxanue (mepeueHsb pacCMaTpUBaeMbIX BOITPOCOB) JEKIUU:

*  Amnmapat opManbHBIX CTENIEHHBIX PSJIOB.

* IIpousBoxsuiye GpyHKIMU A COUETAaHUH O3 IOBTOPOB.

. [IpousBonsuine GyHKIUU Uil COYETAaHUM C MOBTOpPaMH C OTPaHUYEHUSMU Ha YUCIIO
MOBTOPOB.

* Coueranus ¢ moBTOpamMu 0€3 OrpaHUYECHUS HA YHUCIIO TOBTOPOB.

*  IlpousBopsmue GyHKIUHN ISl pa3MELIeHHU ¢ OBTOPAMU C OrPaHUYCHUSIMH Ha YUCIIO
MOBTOPOB.

*  IlpousBoasiue GyHKIMH ISl pa3MEIIeHUI ¢ MoBTOpaMu 0e3 OrpaHHYEeHUN Ha YUCIIO
MOBTOPOB.

KoHTponbHbIE BOIPOCHI:

1. HamwmcaTth npou3BOASIIyI0 (GYHKIHIO UIsl cCOUeTaHUl 6e3 MOBTOPOB.

2. Hamnucate mpousBoAsuIyt0 (YHKIHUIO JUIsl COYETAHMM C OrpaHUYEHUSIMH Ha YHCIIO
MIOBTOPOB.

3. Hanmcate mnpousBoasmyo (YHKIHIO I8 COYETaHW Oe3 OrpaHMYeHHN Ha YHUCIIO
MOBTOPOB.

4. Hamnucate npou3BOAAIIYI0 GYHKIUIO I pa3MEIIeHH ¢ TOBTOPAMH.

JI-12 KoMOMHATOpPHO-TOrMYeCKHi anmapar. 2 ak. yaca

Kpatkoe conepxanue (epeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLUU:
*  ®opMmyna BKIOYEHUN U UCKITFOYEHUH.

* 3anmaua o OecriopsiaKax.

* 3agaya o BCTpeyax.

KonTposibHBIE BOMPOCHL:
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1. Hamucath popmMyily BKIFOUYSHUN U UCKITIOYCHUH.
2. Hammcats ¢popmyiry uncia 6ECIOpSIKOB.
3. Hanwucate ¢hopmyny uncia BCTpe.

JI-13 PexyppeHTHBIE NOCJIeI0BATEJIbHOCTH. 2 aK. yaca

Kpatkoe conepxanue (mepedeHs pacCMaTpUBAEMbIX BOIIPOCOB) JEKIUU:

*  PekyppeHTHbIEC ypaBHEHHUS.

* Tlopsnok ypaBHeHHUs, YaCTHOE U OOIIIee PeLICHHUE.

» Jluneitnble pexkyppeHTHble ypaBHeHHA (JIPY) onHOpomHble W HEOIHOPOAHBIE C
HepEeMEHHBIMH KO3 (PPHUIIUEHTAMH.

* @yHJIaMeHTalbHasg cucTema pemeHuil. O1ee peneHre 0JHOPOAHOIO U HEOTHOPOAHOTO
JIPY ¢ nmomoiisio (hyHIaMEHTATBHONW CUCTEMBI PEIICHHH.

KonTposibHBIE BOPOCHL:

1. Hamucate nuHeitHOe pekyppeHTHoe ypaBHeHusiMu (JIPY) ¢ mepeMeHHbIMU
KO3 UITUEHTAMH.

2. Teopema 00 oOrmiem perieHur HeogHopoaHoro JIPY.

3. @yHJIaMeHTaJbHas CUCTEMA PELICHUN.

4. JluHeilHble  CTAallMOHAPHBIE  PEKYPPEHTHbIE  ypaBHEHMS  (C  IOCTOSHHBIMH
k02 punmenTamn).

JI-14 CrannoHapHble JiUHeiiHbIe pekyppeHTHbIe ypaBHeHus (CJIPY).2 ak. yaca

Kpatkoe conepxanue (mepeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLIUU:

*  JluHeliHbIe PEKYpPPEHTHBIE YPaBHEHUS OJTHOPOJHBIE U HEOTHOPOAHBIE C TIOCTOSTHHBIMU
KoddpumeHTaMu

*  XapakTepUCTUUYECKUN MMOJTMHOM U XapaKTEPUCTUUECKOE YPAaBHEHHE.

» dynpameHranbHas cucreMa pemenuit CJIPY.

* OO6miee perieHue 0THOPOIHOTO U HeogHOpoHOTO CJIPY.

* YacrtHoe pemienue HeogHopoaHoro CJIPY ¢ nmpaBoii 4acThi0 — KBa3UITOJIMHOMOM.

KonTposibHbIE BOPOCHL:

1. ®opmyna uynciaa TOMEUYCHHBIX TpadoB.

2. ®opMmyna yucia NIOMEYEHHBIX JEPEBHEB.

3. Broluncnenue uncia CTATMBAIONINX JAepeBbeB (kapkacoB) rpada G.

JI-15 Ilepeuuncienune rpagoB. 2 ak. yaca

Kpatkoe conep:xanue (mepeyeHb pacCMaTpUBAEMBIX BOIPOCOB) JICKITHH:
* IIpousBomsmiast QyHKIHS U YHCIa TOMEYCHHBIX TPadoB C p BEepIIMHAMH.
*  Uucno nomedeHHbIX rpadoB ¢ p BepmnHaMu U k peOpamu.

* Teopema Knim 0 unciie MOMEYEHHBIX IEPEBHEB C P BEPIIMHAMMU.

*  Marpuunas teopema Kupxroda o nepeBbsix.

KoHTposbHbIe BOIIPOCH:

OmnpeneneHue TpyImsbl.

I'pymnma noxcTaHoBOK.

CumMMeTrpuueckas rpynmna Sn.

Cdopmynuposats neMmy bepHcaiina.

[Tonuuom nukioB (uknoBbii uuaekc) Z(G) rpynmnsl G.

M e

JI-16 I'pa¢bl  rpynnbl NoACTAHOBOK. 2 aK. yaca
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Kpatkoe conepxaHnue (epeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLUU:
*  OpOura rpyrmnsl 0ICTAHOBOK.

» Jlemma bepHcaiina o yuciie opOUT rpynibl MOICTaHOBOK.

*  MmuorowieH nukiIOB (IUKIOBHIN UHACKC). Teopema [loita.

* Packpacka BepmmH Ky6a. CocTaBlieHHE 0KEPETU.

KoHTponbHbIE BOIPOCHL:

1. Hamucats rpymnmy BpalieHuii Kyoa.

2. OmpeneneHue OxKepeibsl.

3. Hamnucats rpymnmy BpalieHuil 0xepeinbsi U3 ceMu OyCHH.

JI-17 YacTu4HO ynopsiioueHHbIe MHOKECTBA. 2 aK. yaca

Kpatkoe conepxanue (mepeueHsb paccMaTpUBaeMbIX BOIIPOCOB) JIEKLIUU:
*  OtHomeHus YacTUUHOTO Topsizika. Teopema CToyHa 0 IPEeACTaBICHUH OYJIEBBIX anreop.
*  Pemetku. U3omMopdu3m pemeTox.

* bynessl anre6psi.

* Teopema CtoyHa 0 npeJcTaBIeHUH OyJIeBbIX anreop.

KoHTponbHbIE BOIPOCHI:

1.  OmpeneneHue 4aCTUYHO YIOPSAIOUYEHHOIO MHOXKECTBA.

2. OrmpeneneHue pemieTkHy.

3. Onpenenenue OysieBOM anreOphl.

4. Cdopmynuposatb Teopemy CToyHa.

JI-18 KoHeuHbIe aBTOMATHI 2 aK. yaca

Kpatkoe conepxanue (mepeueHs pacCMaTpUBAEMbIX BOIIPOCOB) JEKIUU:
* Asromatel Munu u Mypa

*  HcToyHUKHN

*  PerymnspHbi€ SI3bIKU U PETYISIPHBIC BRIPAKCHUS

KoHTposibHBIE BOIIPOCHL:

1. Omnpenenenne aBroMara Muinmu

2. Onpenenenue apromata Mypa.

3. OnpeneneHre UCTOYHUKA.

4. TeopeMa 0 1eTepMUHU3ALMN UCTOUYHHKA.

3.4 TemaTuKka CEeMMHAPCKUX/MIPAKTHYECKUX H J1a00PATOPHBIX 3aHATHIA

C-1 MHoxkecTBa, ONepali HAl MHOKECTBAMM, OTHOLLIeHUsI. MOIIIHOCTH MHOKeCTBA.
OTHOILIEHUE JKBUBAJIEHTHOCTH. 2 aK.yaca
BI)IHOJ'IHHGMI)IG HpaKTI/IquKI/IC 3adaHUA:

. Omneparuu HaJ MHOKECTBAMH.
. OTHo1IEHUS.
. OTHolIEHNE SKBUBAJICHTHOCTH.

KoHTponbHbIE BOITPOCH:

Onpenenuts paBEHCTBO U BKIIFOUEHUE MHOMXKECTB.

Onpenenuth 1eKapTOBO MPOU3BEICHUE MHOKECTB.

Hammucats TPU aKCUOMBI SKBUBAJICHTHOCTU MHOKCCTB.
CdopmynupoBath T€OpEMy O KJlaccax 3KBUBAJICHTHOCTH MHO>KECTBA.

M e

Jath onpenencane (HakTOp-MHOKECTBA MO TAHHOW SKBHBAJICHTHOCTH.
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C-2

Cnoco0blI 3aganus rpagos. 2 ak. 4yaca

BrmmomaseMsle MPAKTUYCCKUC 3aJaHUA:

I'padsr, mynbeTurpadsl, nceBaorpadsl.
3amanwue rpados.

Omneparuu Haj rpadaMu.

MapuipyTsl, HeNH, LIUKIIbI, CBA3HOCTb.
Martpuia cMeXHOCTH ¥ MaTpULla MHIUACHLUH.
CBs3HOCTB rpada.

KoHTponbHbIE BOIPOCHI:

1.
2.
3.
4

C-3

Hanucars MaTpuily CMEXHOCTH.

Hanmcars maTpuily mHIMAEHIUA.

Onpenenuts MapuipyT, eNb, LUK B Tpade.
OmnpenenuTs CBA3HOCTb U KOMIIOHEHTY CBSI3HOCTH Ipada.

Oo0xonbl rpados. 2 ak. yaca

Brimonasemsie MPAKTUYCCKUC 3aJaHUSA:

DiinepoBbl rpadbl U SUIEPOBHI IIUKIIBIL.

[TonHbIE HMKIIBI U TTOCIIEIOBATEIBHOCTH A€ bproitHa.
["aMuIBTOHOBBI rpadbl, TAMUIBTOHOBBI LIUKJIBI.
Kogsr ['pes...

KonTposibHBIE BONPOCHL:

AN e

C-4

Omnpenenenne SUaepoBa MUKIA U SUIepoBa rpada.
Omnpenenenue yeTHOTO rpada.

Teopema o cBsI3M 3iIEPOBOCTH U UETHOCTHU Tpada.
Onpenenenne raMIJIbTOHOBA ITUKIIA M TAMWJIBTOHOBA Tpada.
Omnpenenenne kona ['pes.

JepeBbsi. 2 ak. yaca

BrmonaseMsbie MPAKTUYCCKUC 3aJaHUA:

JepeBbs u sec.
XapakTeprucTUUYECKUE CBOMCTBA IEPEBHEB.
Kapxkace! 1 xopabl B CBSI3HOM Tpade.

KOHTpOJ'ILHBIC BOIIPOCHI:

A e

C-5

Ornpenenenue nepesa u Jieca.

CdopmynupoBaTh NATh XapaKTEPUCTUICCKUX CBOICTB JIepeBa.
Omnpenenenne kapkaca rpada.

AJNTOpPHUTM TIOCTPOCHUS KapKkaca rpada.

ANTOpPUTM TTOCTPOSHHSI BCEX XOpJ rpada.

Huxasl B rpagax. 2 ak. yaca

Brimonasemsie MPAKTUYCCKUC 3aJaHUSA:

JIuHeitHOe POCTPaHCTBO OMHAPHBIX HAOOPOB.
JIuneitHOe MpOCTpaHCTBO MoArpadoB JaHHOTO rpada.
[MommpocTpaHcTBO YETHBIX MOATPA(OB.
®dyHmaMeHTaTbHasE CUCTEMA IIHKIIOB.

[uxnuaeckuit panr rpada.

KonTposibHBIE BOPOCHL:
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Ornpenenenue noms.

Omnpenenenne TMHEHHOTO MPOCTPAHCTBA HAJl TAHHBIM ITOJIEM.

Onpenenuts TMHEWHOE TPOCTPAHCTBO BCEX OMHAPHBIX BEKTOPOB HAJl OMHAPHBIM ITOJIEM.
OnpenenuTsb TMHEHHOE TPOCTPAHCTBO BCeX MOATpadoB JaHHOTO rpada.
CdopmynupoBaTh TeOpeMy O BCEX YETHBIX MoArpadoB nanHoro rpada.

Onpenenenne GyHIaMEHTATBHON CUCTEMBI IIUKJIOB JaHHOTO Tpada.

Onpenenenne MUKINIECKOTO paHra rpada.

A e

C-6 JIBynoJabHbIe rpag)bl U NApOCOYeTaHUs. 2 aK. yaca

BoinonHseMble IpaKTUUECKUE 3a1aHUS:

* JIBynonbHble TpadBbl.

* Ilapocoueranus.

KonTposibHBIE BOPOCHL:

1. MaxkcumaiibHOE, HauOOoJIbIIIee, COBEPIICHHOE TaPOCOYCTAHHUE. .

2. Teopema Xoa 0 COBEPIICHHOM NTapOCOYETAHUH B IBYI0JILHOM Tpade.

3. CucreMa pa3nUyHBIX NPEICTABUTENEH KOHEUHON CUCTEMBI KOHEYHBIX MHOXKECTB.

C-7 Ilukasl B rpagax. 2 ak. yaca

BrImonHseMbIe IpakTHYECKHE 3aTaHus:

»  ®opmya Diinepa U CBA3HBIX TUIOCKUX TPadoB.

*  I'padsr K5 u K33.

*  Kpurepuit nnanapuoctu [lontpsiruna-KyparoBckoro.
KoHTponbHbIe BOPOCHI:

1. Teopema o Gpopmyiie Ditnepa Ui CBA3HBIX MIIOCKUX IrpadoB.
2. Haueptuts rpad KS5.

3. Hauepruts rpag K33.

4.  Omnpenenenue romeomopduszma AByx rpados.

C-8 Packpacka rpagos. 2 ak. yaca

BeinosHseMbIe TPaKTUYECKUE 3a1aHUSA:

¢ XpOMaTHYECKOE YUCIIO U XPOMATHUYECKUM KJIacc.

» Packpacka BeplIvH.

*  BepxHaA ¥ HWKHSAA OLICHKH XPOMAaTUYECKOTO YUCIIA.

* BHyTpeHHe U BHEIIHE yCTOIUMBBIE MHOXECTBA BEPIIUH rpada.
* OnTuMainbHas packpacka BepIInH rpada.

* PackpammBaHue miaHapHbIX rpadoB.

KoHTposibHBIE BOIIPOCHL:

Omnpeznenenue XxpoMaTHUECKOro 4yKcia rpaga...

Teopema 0 ABYIONBHBIX U OMXPOMATHYECKUX Trpadax.
Teopema o0 xpoMaTHuecKoM 4ucie nojaHoro rpaga Kp.
Teopema o BepxHeli olleHKe XpOMaTHYECKOro yKcia rpaga.
Omnpenenenue BHYTPEHHE YCTOHYMBOTO MHOXKECTBA BEpIIUH rpada.
Teopema 0 HIKHEH OIIEHKE XpOMAaTHYECKOT0 Yucia rpada.

A o e

OrnpezesieHre BHEIIHE YCTOMYMBOTO MHOKECTBA BEPILIKH rpada.

C-9 IloToKH B TPAHCHIOPTHBIX CeTAX. 2 aK. yaca
BoinonHsieMble MpakTUUYECKUE 3a/1aHUS:
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JIByXIIOJIIOCHBIE CETH.

JluBeprennusi.

[ToToku B ceTsx.

Ceuenus (pa3pesbl) B CETSX.

BennunHa noToka v MpoIyCcKHask ClIOCOOHOCTb CETH.
Teopema @opaa—DankepcoHa 0 MAKCUMAIBHOM IIOTOKE.

KOHTpOJ'ILHBIC BOIIPOCHI:

1. OmnpeneneHue IByXIOJIOCHON TPaHCIIOPTHOM CETH.

2. OnpeneneHue AMBEPreHIMH (YHKIIMU B BEPUIMHAX CETH.

3. Omnpenenenue ceyeHus (pa3pes3a) B CETH.

4. TlpormyckHas CIOCOOHOCTh CETH.

5. Teopema 0 MaKCUMaJIbHOM IIOTOKE B TPAHCIIOPTHOM CETH.

C-10 TIlopoxneHue KOMOMHATOPHBIX KOH(pUIypauuidi U UX Nepecyer. 2 ak. yaca

Brimonasemsie MPAKTUYCCKUC 3aJaHUSA:

Pa3mMernienus, nepecTaHOBKH, COYETaHUs 0€3 MOBTOPOB U C IIOBTOPAMH.
[IpaBuIO CyMMBI ¥ IIPABUIIO ITPOU3BEICHUS.

IToxcuer yncna pasmMenieHUN IEPECTAHOBOK, COYCTaHUMN.

Yucino mepecTaHOBOK M pa3MEIICHUH TaHHOH CrIeIU(p UK.

KoHTposibHBIE BOIIPOCHL:

AR N AR A o e

Omnpenenenue pa3MeNIeHus, NePecCTaHOBKU, COYETAHHUS. .
Teopema o umcIiie pa3MeIIeHnid 6€3 MOBTOPOB.

Teopema o dncie nepecTaHoBOK 6e3 TTOBTOPOB.

Teopema o dncie pa3MeneHu ¢ MOBTOPaMH.

Teopema 0 dmuciie IEPeCTaHOBOK C MOBTOPaMHU.

Teopema o uncne coueranuii 6€3 MOBTOPOB.

Teopema 0 4ucIiIe COYETAHUM C IOBTOPAMU.

Teopema o umncIie IepeCcTaHOBOK JAHHOM CIICIM(PUKAIINH.
Teopema o umciie pa3MeeHU JaHHOU crielupruKaIim.

C-11 IlIpousBoasimue GyHKIUM JJ51 KOMOMHATOPHBIX KOHGUrypamuii U UX 4uces. 2

aK. yaca

Brimonasemsie MPAKTUYCCKUC 3aJaHUSA:

Anmnapat popManbHBIX CTENIEHHBIX PSJIOB.
[IpousBoasnye GyHKIMU AT COUETAaHUH Oe3 IOBTOPOB.
[IpousBomsnrie HyHKIMA ISt COYETAHUH C TIOBTOPAMH

KoHTpoiibHBIE BOIIPOCHL:

1.

2.
IIOBTOPOB.

3.

MIOBTOPOB.
4.

HanucaTs npousBoasityto GyHKIUIO AJIs COUYeTaHH 0e3 MOBTOPOB.
Hanucate npousBoisiiyto (QyHKIMIO AJiE COYETaHWW C OrpAaHUYCHUSIMHM HA YHUCIO

Hanucare mpou3Boasnlyto (GyHKUUIO JUIsl cCOYeTaHU 0e3 OrpaHMYeHUl Ha YHCIIO

Hanwucate npou3BosIyo pyHKIUIO 1715 pa3MEIIeHUi ¢ TOBTOPaMH.

C-12 KoMOMHATOpHO JOTMYecKHMi annapar 2 ak. yaca

BrmonaseMsbie MPAKTUYCCKUC 3aJaHUA:

BxrodeHus U UCKITIOYECHHS
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* Teopema o popmyme BKIIOUCHHI U UCKITIOUCHHIA.
* 3anmaua o OecriopsiaKax.

* 3agaua o BcTpeuax.

KonTposibHbIE BOPOCHL:

1. Hamucate hopmyy BKIFOUCHUA U UCKITFOYCHHH.
2. Hamucats dpopmyiy uncia 6eCOPSAKOB.

3. Hamucats Gpopmyny uucna BcTpeu.

C-13 PexkyppeHTHBbIE MIOC/I€10BATEIbHOCTH 2 ak. yaca

BoinonHseMble IpaKTUUECKUE 3a1aHUS:

*  PexyppeHTHbIE ypaBHEHHUS.

» JluHeliHBIC peKypPEHTHBIC YPABHEHUS C IEPEMEHHBIMHU KOA(PDUITCHTAMH.

* JIuHeliHbIE pEKypPEHTHBIE YPAaBHEHHUS C IOCTOSTHHBIMH KO3 UIIEHTaMH.

KonTposibHbIE BOIPOCHL:

1. Hamucare JnuHeiiHoe pekyppeHTHOe ypaBHeHusiMu (JIPY) ¢ nepemeHHbIMU
KO3 UITUEHTAMH.

2. Teopema 006 obrmiem perniennu HeogHOopoaHOTO JIPY.

3. @yHJIaMeHTaJbHas CUCTEMA PEIICHUN.

4. JluneilHble  CTAallMOHAPHBIE  PEKYPPEHTHbIE  ypaBHEHMS  (C  IOCTOSHHBIMH
ko2 unmenTamn).

C-14 Ilepeuucienue rpagos 2 ak. yaca

BrinonHsieMble IpakTHUYECKUE 3a/1aHUS:

*  Uucno nmomevyeHHbIX IpadoB

* Yucao moMeueHHBIX JACPCBLCB

*  Marpuunas teopema Kupxroda o nepeBbsix

*  Kogep u nexoxep [Iprodepa nist nepeBbeB

KoHTposibHBIE BOIIPOCHL:

1. ®opmya ynciaa TOMEUYCHHBIX TpadoB.

2. ®opMmya yucia NTOMEYEHHBIX JEPEBHEB.

3. BrpluncieHue yucia CTATUBAIONIUX IepeBbeB (KapkacoB) rpada G.

C-15 TI'padwbl u rpynnsl NOACTAHOBOK 2 aK. yaca
BoinonHseMble IpaKTUUECKUE 3a1aHUS:

e ['pynmel IOACTaHOBOK

* Jlemma bepHcaiina

*  OpOwura rpymrsl ocTaHOBOK G

* Teopema Iloita

KoHTposibHBIE BONPOCHL:

1. OmnpeneneHue rpynimsl.

2. TI'pymnna noactaHOBOK.

3. Cummerpuueckas rpymnma Sn.

4. CdopmynupoBats 1emMMmy bepHcaiina.

5. Tonunom nukioB (uukiI0BBIA HAEKC) Z(QG) rpynmsl G.

C-16 Packpacka BeplIMH MHOTOTPAHHUKA U COCTABJIEHHE OKepeuil 2 ak. yaca

BeinosHseMBbIe TPAKTUYECKUE 3a1aHUS:
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* Packpacka BepmuH Ky0a.

* CocraBieHue OXKepeHil.

KoHTposibHBIE BOIIPOCHL:

1. Hamucats rpynmy BpaimeHuii Kyo0a.

2. OmnpeneneHue 0xKepebsl.

3. Hanucats rpynmy BpalieHuil oxepeinbsi U3 ceMu OyCHH.
C-17 YacTu4yHo ynopsiioYeHHbIC MHOXKECTBA 2 aK. yaca
BoinonHseMble IpaKTUUECKUE 3a1aHUS:

*  OTHOIIEHNE YACTUYHOTO MOPSJIKA.

* Pemerku.

* H3omopdusMm pemeTox.

* bynessl anreopsl. Teopema CroyHa.

KonTposibHBIE BOPOCHL:

1. OmnpeneneHne YaCTUYHO YIMOPSATOYEHHOTO MHOYKECTBA.
2. OmpeneneHue pemieTKH.

3. Omnpenenenue OyneBoii anreOpsl.

4. CdopmynupoBats Teopemy CToyHa.

C-18 KoHneuHble aBTOMAThI 2 ak. yaca
BrinonHsieMble mpakTHYECKUE 3a/1aHUS:

* Aromatsl Munu u Mypa

*  HcrouyHuku

*  PerynspHbie S3bIKU U PETYISPHBIC BHIPAKCHHUS
KoHTponbHbIe BOIPOCHI:

1. Omnpenenenue apTomara Musu

2. Omnpenenenue aBromata Mypa.

3. OmnpeneneHue UCTOYHUKA.

4. Teopema 0 1eTepMUHU3AIMN UCTOUHHKA.

4 Y4eOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecreueHmne

4.1 OcHoBHas JIUTEPATYpPA

1. Hukumeukun, A. I1. JluckpeTHast MaTeMaTUKa U IUCKPETHBIE CUCTEMBI yIIPABICHUS
: yueOHuk 111 By30B / A. [1. Hukumeukun. — 2-e u3f., uctp. u aon. — Mocksa : 3natenbcTBo
Opaiit, 2026. — 298 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08596-9. — Tekcr :
aneKkTpoHHbIH // ObpazoBarenbHas wiatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/586769 (nara obpamenus: 01.09.2025).

2. [Manmuit, U. A. JluckpeTHas maTeMaTHKa M MaTeMaTU4YecKas JIOTUKA : YUYCOHUK NJIst
By30B / U. A. Ilanwmii. — 3-e usn., ucnp. u qom. — Mocksa : U3natensctBo FOpaiit, 2026. — 370 c.
— (Boicmiee o6pazoBanue). — ISBN 978-5-534-12446-0. — Tekct : 3AEKTpOHHBIA //
O6pazoBarenpHas 1atdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/585753 (mata
obpamenusi: 01.09.2026).

3. ['ucun, B. b. JluckperHas mareMaTuka : y4eOHUK U MPAKTUKyM ais By30B / B. b.
I'ucun. — 2-e u3z., nepepad. u gon. — Mocksa : M3narensctBo FOpaidt, 2026. — 428 ¢. — (Briciiee
obOpazoBanue). — ISBN 978-5-534-16763-4. — Tekct : »nekTpoHHbIH // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582991 (mata oopamenwus: 01.09.2025)..
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4. [IporpammupoBanue: MaTeMaTHdeckas JIOTMKa @ y4eOHUK s By3oB / M. B.
[IBeukwuii, M. B. [Ilemunos, A. B. I'omanosa, 1. A. KynpsiBuesa. — 2-¢ u3j., nepepad. u gom. —
Mocksa : UznatensctBo KOpaiit, 2026. — 675 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-
11009-8. — Texkcr : snexkrpoHHBIH // OOpa3oBatenbHas 1aTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/587341 (nara obpamenus: 01.09.2025).

4.2  JlomoJHUTeJbHAS JUTEpPaTypa

l. Abaumes, C. K. Jloruka : yueOHUK U npakTUKyM i1 By3oB / C. K. AGauuneB. — 2-e
u31., uctp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2026. — 401 ¢. — (Bsicmiee oOpa3oBanue).
— ISBN 978-5-534-10111-9. — TexkcT : anekrponHsiii // O6pa3oBatensHas miaardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/598893 (mara oopamenus: 01.09.2025).

2. Cypnomnaros, C. B. Maremarudeckasi JOTUKa U T€OpUs AITOPUTMOB : YUYEOHHK U
npaktukyM s By3oB / C. B. Cynomnatos, E. B. OBunHHHKOBa. — 5-€ m3n., ctep. — MockBsa :
NznarensctBO FOpaiit, 2026. — 207 ¢. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-12274-9. —
Texkcr : omektponnbiii // OOpasoBarenbHas tuiatrpopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/582837 (nara obpamenus: 01.09.2025).
3. Hab6ebun A.A. Tuckpetnast marematuka. M.: Hayunsrit mup, 2010. 509c.

4. Hab6e6un A.A. COopHuK 3a1aHuil 110 AUCKPETHOM MaTtemaTtuke. M.: Hayunslit Mup,
2009. 280c.

3. Asnomua C. M., Habebun A. A. Jluckpetnas matematuka. MoaynsapHas anredpa,
kpuntorpadus, koguposanue. — M.: IIMK Ilpecc, 2017. — 352 c.

6. Anomua C. M., Habebun A. A. JluckpeTHas maTtemaTuka. ®@opMaabHOIOTHIECKHE
cuctemsl U a3biku. — M.: JIMK Tlpecc, 2018. — 352 c.

7. AsnoumH C. M., HaGebun A. A. JluckpeTHass MaTeMaTHKa. AJITOPUTMBI: Teopusi U
npaktuka. — M.: JIMK Ilpecc, 2019. — 282 c.

8. Ha6e6un A.A., Kopa6mun 0.I1. MaTematuueckas IOTUKa U TEOpUs aIrOpUTMOB. M.

Hayunsrit mup, 2008. — 282 c.

4.3 DyIeKTpOHHbIE 00pa3oBaTe/ibHbIE Pecypchl

https://online.mospolytech.ru/enrol/index.php?id=6538

5 MarepuajJbHO-TEXHUYECKOE o0ecneyeHue

.HGKIII/IOHHI)IG U CCMHUHAPCKHUC 3aHATUA OOJDKHBI IIPOBOAUTHCA B OOBIYHBIX y‘-IC6HI)IX
aAyIUTOPHUSIX C OOJIBIIION METOBOU JTOCKOM.

Jlig mpoBeneHusl JEKIUOHHBIX W MPAKTHUYECKUX 3aHATUH CHEIUAIbHOTO MPOrpaMMHOIO
oOecrnedeHus sl OCBOCHUSI TUCIUIUIUHBI HE TpeOyeTcs.

TpeboBaHus K MPOrpaMMHOMY OOECTIEUECHUIO HE MPEAYCMOTPEHBI

6 MeToanuecKue peKOMEHIAINU

6.1 Metonnueckue peKOMeHIAUM JISl MIPENOAABATE/IS 10 OPraHU3ANNH
00y4eHus

Meroauka npenojaBaHus IUCLUILUIMHBL U pealu3alds KOMIIETEHTHOCTHOIO IMOAXOJda B
U3JI0KCHUU U BOCIIPUATUU MaTepUalla MpelyCMaTpPUBAET UCIIOIb30BAHUE CIACAYIOIIMUX AKTUBHBIX U
MHTEPAKTUBHBIX (OPM NPOBEACHUS TPYIIOBHIX, HHIMBUAYAIbHBIX, AyJAUTOPHBIX 3aHATUH B
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COYETaHUHU C BHEAYTUTOPHOM paboTol ¢ 1enbio (GOpMUPOBAHUS M PA3BUTHUSA NMPO(ECcCHOHATBHBIX
HaBBbIKOB Y 00yYarOIUXCsl:

° MMOCEIICHUE JICKITHIA;
° BBINIOJIHEHHE NMPAKTUYECKUX 3aJaHUI HA CEMUHapax;
° WHJIUBUyaJIbHbIE U TPYIIOBbIE KOHCYJBTAIIMU CTYJICHTOB IMPENOJABATENEM, B TOM

YyCIIe B BUJIE 3aIUTHI BHIOJHEHHBIX 33/IaHUH B paMKaX CaMOCTOSITEIIbHOW pabOThI;

. nocemnieHne MpopuIbHBIX KOH(pepeHIuii 1 paboTa Ha MacTep-Kiaccax dKCIIEPTOB H
CIIEIHAINCTOB UHIYCTPHH.

CamocrosiTenbHas BHeEAyIUTOpHast pabora cTyaeHToB cocTtaBisieT 50% ot olmiero oonema
JTVCIIATUTHHBI U COCTOUT H3:

o BBITTOJTHCHHUIO IPAKTHYCCKUX BaI[aHHfI;

o IMMOBTOPCHUA U CUCTCMATU3AUN JICKIIMOHHOI'O MaTCpuaia,

. YTEHUS JTUTEPATYPhl U OCBOEHUS JOMOJHUTEIBHOIO MaTepHalla B paMKax TEMAaTHKU
JUCUUILINHBI;

. MOATOTOBKH K TEKYIIIEW aTTEeCTallNH;

L IIOATrOTOBKH K HpOMe)KYTO‘-IHOI\/JI aTTecTanuu.

Pexomennyercs:

1. [Ipu moaroroBke K 3aHATHUAM CIEAYET NPEABApUTENLHO MpopadoTaTh MaTepual

3aHATHUS, NMPELYCMOTPEB €ro MoJadyy TOYHO B OTBEIEHHOE Uil 3TOro Bpems 3aHAtus. Crmenyer
MOJIFOTOBUTH HEOOXOIMMbIE MaTepHaJIbl — TEOPETUUECKHE CBEJCHUS, 3a1a4uu U ap. [Ipu nposenenun
3aHIATHUS CIEAyeT KOHTPOJIMPOBATH MOAAUy MaTepuasa U pelleHue 3aJaHhil ¢ y4eToM yueOHOro
BPEMEHHU, OTBEAECHHOTO JJIsl 3aHATHSI.

2. [Ipu mpoBepke pabOT U OTUETOB CJIEAYET YYHTHIBATH HE TOJBKO IMPABUIBHOCTH
BBHITIOJTHCHHSI 3aJaHUi, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJOB PEIICHHS, MPABUIHLHOCTH
BBITIOJITHEHHSI BCEX €T0 I11aroB.

3. [Ipu opranuzanuu u nMpoBeaEHUs SK3aMEHOB B MPAKTHUKO-OPUEHTUPOBAHHOU (popme
CJIelyeT UCII0JIb30BaTh yTBEpkKACHHbIE kKadeapoit Mertoanueckne peKOMeHaIiH.

6.2 MeToanyeckue yKazaHus JJIsi 00y4AIOHIUXCH M0 OCBOCHUIO U CHUIIINHbBI

W3yyeHne TUCIUIUIMHBI OCYIIECTBISIETCS. B CTPOTOM COOTBETCTBHH C IIE€IEBOH YCTAaHOBKOW B
TECHOH B3aMMOCBSI3U yueOHbIM II1aHOM. OCHOBO TEOPETHUECKOI MOATOTOBKU CTYIEHTOB SIBIISIOTCS
ayJUTOPHBIC 3aHATHSL

B mporecce caMocTOSTETbHONH pPa0OTBI CTYIEHTHI 3aKPEIUISIOT U YIUIyOJSIOT 3HAHMA,
MIOJTYYCHHBIE BO BpEMs ayJUTOPHBIX 3aHSATHH, TOpabaThIBalOT KOHCIIEKTHI M 3aITUCH, TOTOBITCS K
NPOBEICHUIO TPAKTHYECKUX 3aHSATHH, TOTOBATCA K TPOMEXKYTOYHOH aTTECTallMH, a TaKkxke
CaMOCTOSTENIFHO H3Y4alOT OT/ICJIbHBIC TEMBI YI€OHOM MPOTrpaMMBI.

Ha 3aHATHSX CTYJEHTOB, B TOM YHCIIC MPEATNOJAraloIluX MPAKTUYECKYIO0 IESTEIbHOCTS,
OCYIIECTBIISICTCS 3aKPEIICHNE TTOTyYSHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTENILHON paboThI,
3HaHuil. Oco0oe BHHMaHHE OoOpallaeTcss Ha pa3BUTHE YMEHUH M HABBIKOB YCTAHOBIJIEHHUS CBSI3U
MOJIOKEHUN TEOpUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIErO CIEHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBISACTCS MHAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboThI opranu3yeTcs B IBYX GopMax:

J CaMOKOHTPOJIb U CaMOOIIEHKA CTYCHTA;

J KOHTPOJIb CO CTOPOHBI IperofaBaresieil (TeKyuii 1 TPOMEKY TOYHBIH ).

Kpurepusimu oLieHKH pe3yJIbTaToB CaMOCTOSTEIBHONW PaOOTHI CTYACHTA SBISIOTCS:

J YPOBEHb OCBOCHHS CTYJICHTOM y4eOHOTO MaTepHaia;
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MMPAKTUYCCKUX 3aa4;

YMCEHUA CTYACHTA HCIIOJIB30BATh TCOPETUYCCKUC

c(OpMHUPOBAHHOCTh KOMIIETEHLIN;

oQopmIIeHHE MaTeprasa B COOTBETCTBUU C TPEOOBAHUSIMH.

7 @OoHJ OLEHOYHBIX CPEACTB

7.1 MeToAbl KOHTPOJISI U OLIECHUBAHMS Pe3yJIbTATOB 00y4eHus!

S3HAaHUA TIpU  BBIIOJIHCHUU

B mpouecce o0yueHus: UCIOIB3YIOTCS CIEAYIONIUE OLIEHOUHbIE (POPMBI CAaMOCTOSITEILHOM

pa6OTI>I CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U IMPOMCIKYTOYHBIX

aTTeCTaInH.

B uyerBeproMm

ceMecTpe

WHIAUBUAYAJIbHBIX 3aﬂaHHﬁ, OK3aMCH.

HU3YUCHUA OUCHUIIIHAHBI:

BBIIIOJIHCHHUEC

7.2 llka1a 1 KpUTEPUH OLCHUBAHMS Pe3yJIbTATOB 00y4eHUs!

JTOMAaIIHUX

[Tokazarenem orieHMBaHUs KOMIIETEHIIMI Ha pa3InYHbIX dTanax uX GOpMUPOBAHUS SBISETCS

JOCTIDKEHUE 00yJalONIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS 10 JUCIUTUTHHE (MOJIYIIIO).

Kpurepuu oueHuBanus

3aTpyIHEHHUS IPU
ONIEPUPOBaHUU
3HaAHUAMM IPU
HX IIEPEHOCE Ha

HOBBIE CUTYallH.

Jonoporosoe
IToka3areb: IoporoBoe 3Ha4yeHue
3HaYeHHe
2 3 4 5
3HATb OOyJaromuiics OO0yuatomuiics OOyJaromuiics OOyuaromuiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MOJTHOE OTCYTCTBHE HETIOJIHOE YaCTUYHOE MIOJTHOE
Wi COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HEI0CTaTOYHOE CIIEAYIOIINX CIIEAYIOINX 3HAHH, CIIEAYIOMNX
COOTBETCTBHE 3HAHUH, YKa3aHHbIX B 3HAHWUMH, YKa3aHHBIX
MaTepuaity YKa3aHHBIX B WHIIUKATOpaX B MHJIUKATOpPaX
JUCLUTUTAHBI MHIUKATOpax KOMIIETCHIU ] KOMITETEHLIU I
3HaHWI, YKa3aHHBIX | KOMIIETCHIUH JTUCHUTUINHBI «3HATH» JUCIUTUTAHBI
B HHAMKATOPax JUCIUTIIINHBI (cm. m. 3). Ho «3Hate» (cM. 1. 3).
KOMIIETeHIIU ] «3HaTB» (CM. . JIOTTYCKAIOTCSI CoboaHO
JTVCITUTUTAHBI 3). Jomyckatorcst HEe3HAYUTEIIbHBIC orepupyeT
«3Hatey (cM. 1. 3). 3HAUMTENbHbIC | OMIMOKM, HETOYHOCTH, | MPHOOPETCHHBIMU
omuoKH, 3aTpyIHEHHUS TIPU 3HAHUSIMH.
IPOSIBIISIETCS AHATIMTUYECKUX
HEJI0OCTATOYHOCTh OTIepaIusX.
3HAHWM, 110 pALy
TTOKa3aTeIeH,
oOyJarormiics
UCTIBITHIBAET
3HAYUTENIbHBIC
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YMETbH OO6yyaromuiics He OO6yuaromuiics OO6yyaromuiics OO6yuarommiics
yMEeT WK B JIEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
HEJOCTaTOYHOM HETIOTHOE YaCTHYHOE TOJTHOE
CTEIIEHU YMEEeT COOTBETCTBHE COOTBETCTBHE YMEHUH, COOTBETCTBHE
BBITIOJTHATD YMEHHIA, YKa3aHHBIX B YMEHH,
nefcTBHA, YKa3aHHBIX B WHIAKATOpax yKa3aHHBIX B
YKa3aHHBIX B WHIUKATOPax KOMIICTCHIIU I WHAMKATOPax
WHAUKATOPax KOMIIETEHIIN I JUCTIATLTAHBI KOMIIETEHITU I
KOMIIETEHIIU I MYCLUIIIINHEL «YmeTb» (cMm. 1. 3). JTUCHHUIIINHEI
JIACIUTUIMHBI «YMeTb» (cM. 1. | YMeHus oCcBOCHBI, HO | «YMeTb» (cM. II. 3).
«Ymetb» (cm. 1. 3). | 3). JlomyckaroTcst JTOTTY CKarOTCSI CBoOomHO
3HAYUTEIbHBIC HE3HAYUTEIIbHEIC onepupyeT
OIINOKH, OIMMOKYM, HETOYHOCTH, | TPUOOPETEHHBIMU
MPOSBISCTCS 3aTPYyIHCHUS [TPH YMCHHSIMH,
HEJIOCTaTOYHOCTH AHAITNTHIECKUX MIPUMEHSIET UX B
YMEHHIA, IO Py | omepanusx, mepeHoce CUTYaIVIX
MoKasareseH, YMEHUI Ha HOBEIE, MOBBIIICHHON
oOyJarouifics HECTaHJIapPTHHIE CIIO)KHOCTH.
HCIIBITHIBACT CUTYaIUH.
3HAYUTEIbHbIC
3aTpyaHEHUS [TPH
OTIePUPOBAHUH
YMEHHUSAMHA TIPH
UX TIEpEeHoCce Ha
HOBBIE CHTYaIIHU.
BJIAJIETh | OoOyuatommiics He | OOyuwaromuiics B OO0yuaromutics OO0yuaromuiics B
BJIa/I€ET UJIH B HETMOJHOM YaCTHYHO MOJTHOM 00BeMe

HEJIOCTaTOYHON
CTCIICHU
BIIaJIeET MPUEMaMHU,
METOJaMH U
VHBIMU YMEHUSIMH,
yKa3aHHI>IMI/I B
HWHIUKATOPax
KOMITCTCHITUH
JIMCIMITINHBI
«Bnamets» (cMm. 1I.
3).

o0beMe BageerT
preMaMH,
METOJIAMH H
HMHBIMH
YMEHHSIMH,
YKa3aHHI)IMI/I B
WHIMKATOPax
KOMITETEHITHI
JUCLMILINHEI
«Brametp» (cMm.
m. 3).
Honyckarorcs
3HAYUTCIIBHBIC
OIITNOKH,
TIPOSIBIIICTCS
HEJIOCTaTOYHOCTh
BIIaJICHUS
HaBbIKaAMM 110
pany
IOKa3aTesIeH.
OO0yuaromuiics
HCIBITEIBAET
3HAYUTEIbHBIE
3aTpyIHEHUs [IpU

BJIQZICET IPUEMAMHU,
METOJaMU U UHBIMHU
YMEHUSIMU,
yKa3aHHBIMHU B
UHIUKATOPax
KOMIIETEHITUH
JACIUTUTHHBI
«Bmagets» (cm. 1. 3).
HaBbiku ocBOCHBI, HO
JIOITY CKaroTCsl
HE3HAYUTENbHBIE
omKnOKH, HETOYHOCTH,
3aTpyAHEHHUS TIpU
AHAIIMTHYECKUX
onepauusx, IepeHoce
YMEHUI Ha HOBBIE,
HeCTaHJapTHbIE
CUTYALIUH.

BJIagCCT MpucMaMu,

METOAAMHU U
WHBIMH YMCHUSMH,
YKa3aHHBIMU B
WHARKATOPax
KOMITETCHIIU A
IUCHUTUIMHBI
«Bnagets» (cMm. .
3). CBoboaHO
MIPUMEHSET
MOJTyYEHHbBIC
HaBBLIKH B
CUTYyaIUsIX
MOBBIIIICHHOMN
CJIOKHOCTH.
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MIPUMCHCHUHN
HaBBIKOB B
HOBBIX

CUTyaluiax.

7.3 OueHOYHBIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb
B pesynbrare 0OCBOCHUS AUCIUTLTUHBI (MOIYJIsT) GOPMHUPYIOTCS CIEAYIONINE KOMITETCHIINN:

Kon komnereHuun B pe3yibTaTe ocBOeHUs1 00pa30BaTeIbLHON MPOrPaMMbI
o0yuaruuiicst 10J1:KeH 00,1a1aTh

YK-I1. Cnoco0eH OCyIIeCTBIATh MNOMCK, KPUTUYECKUN aHAIU3 M CHHTE3
uHPOpMAIIMK, TMPUMEHATH CHCTEMHBIM TMOAXON Ui PCHICHHS
IIOCTABJICHHBIX 33734

OIIK-1. CriocobeH NpHUMEHSATh €CTeCTBEHHOHAYYHbIE M  OOLICHMH)KECHEpHBIE
3HaHUS, METOJbl MaTEeMaTHYECKOr0 aHalu3a U MOJETUPOBaHMS,
TEOPETUYECKOI0 M OJKCIEPUMEHTAIBHOTO  MCCIENAOBaHUA B

npohecCHOHATLHON IEATEIHbHOCTH

B nporuecce ocBoenust 00pazoBaTENIbHOM POrpaMMBbl IaHHbIE KOMIIETEHIIMH, B TOM YUCIIE UX
OT/IeJIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS MOITAIHO B XOJ€ OCBOCHHUS O0YYarOIUMUCS JUCIUIUIMH
(MomyIneit), MpakKTUK B COOTBETCTBUHU C YYEOHBIM IIJIAHOM M KaJCHIAPHBIM I'padUKOM y4eOHOTO
npoiiecca.

7.3.2 TlpomexyToUyHasi aTTECTAIUS

[TpomesxyTouHas arrectaius 00Oydaromuxcs B popme 3K3aMeHa IMPOBOAUTCS 0 Pe3yJIbTaTaM
BBIMIOJIHEHHSI BCEX BUAOB Y4eOHOH paOOThl, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAaHOM M0 JaHHOU
JUCIUIIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBaeMOCTH B
TeueHne cemectpa. OIeHKa CTeNEeHH TOCTHKEHHUS OOYYaloUIMMUCS TUIAHUPYEMBIX pPE3yJIbTaToOB
o0ydeHus MO MAUCHUIUTUHE (MOIYJI0) MPOBOAMUTCS TMpErojaBaTesieM, BEAyIIUM 3aHATHUSA IO
JUCLUUIUIMHE (MOIYII0) METOJIOM SKCIepTHOM ouieHKH. [1o uToram npoMexyTO4HOM aTTecTaluu Mo
JUCLUIUINHE BBICTABISETCS OLEHKA «OTIMYHO», «XOpOIIO», «YyJOBIETBOPUTEIBHO» WIH
«HEYIOBIIETBOPUTEIIHHO.

[Ilkana olLleHHWBaHUSA pPE3YJIbTATOB MPOMEXKYTOYHOW aTTECTallUM OmpenesneHa B m 5.6
«lTomoxxeHnn O MPOBEAECHUM TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M NMPOMEXKYTOYHOW aTTEeCTAallUH
obOyuaromuxcst geaepaqbHOTO TOCYJAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICIIEro 00pa3oBaHus « MOCKOBCKUH MOMUTEXHUYECKUN YHUBEPCUTET, YTBEPKACHHBIM MPUKA30M
pekTopa MockoBckoro nosmrexHuueckoro ynusepcurera ot 31.08.2017 Ne 843-OJf. B ciyuae
BHECEHMS] M3MEHEHUN B JOKYMEHT WM YTBEpXKIAEHUs HOBOro [lonoxeHus, ciieqyeT y4uThIBaTh
MPUHSTHIEC PABKHU.

K npomexyTouHON aTTecTalyy J0IyCKAarOTCs TOJIbKO CTYJEHTHI, BHINOJIHUBIINE BCE BHJIbI
y4e0HOI paboThI, TPETyCMOTPEHHBIE pa0oUeii IporpaMMOi TUCITUTUIMHEL. [Ipr 3TOM HCTIOIB3yeTCs

OaITbHO-PEUTUHTOBASI CUCTEMA, BKITIOYAOIAS CISAYIONINE KPUTEPHH OI[CHKH.

Kpurepuii 3HavyeHHe KpUTepHUst

Beinonnenne nHAMBUyaIbHbBIX +5 GaIoB 3a KaX/yt0 BBIIIOJIHEHHYIO HA OTJIINYHO
IPAaKTUYECKUX paboT B CPOK MH/IMBUYaJIbHYIO PAaKTHUECKYIO0 padoTy;
MaxkcumanbHOe 3HaueHue Kputepus — He 6osee 20 Ganos.
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OIICHKOU
«HEYIOBJICTBOPUTEIILHOY )
WHANBUAYaIbHBIX PaboT.

HepbinonHeHue (BHIMOTHEHHUE C -10 GauToB 3a OJTHY HHIUBUAYAIBHYIO paboTy;

-50 GaToB, 3a JIBE, TPH WJIM YETHIPE HHIUBUIYATLHBIX
pabor;
-100 6anoB 3a nATh U 60J1€€ UHAUBUAYATHHBIX PAOOT.

3aJaHusd

Brinonaenune sx3amMeHanmonHoro | MakcumaiibHOe 3HaUeHHE kKputepus — 80 6ayioB.

MakcumanbpHasi cymMmMa HaOupaeMmbIx 1o aucuuruinae 6amwtoB — 100. C Hagamom Kaxaoro
HOBOTO CEMECTpa U3y4YCHHS NUCIUIUIMHBI HAOpaHHBIC OaJUTbl OOHYJISIFOTCS U PEUTHHT CTyACHTA
BezeTcs 3aHoBO. [lepeBo HaOpaHHBIX OAJUIOB B OIICHKY IPOMEKYTOUHON aTTeCTalluu

IPOM3BOJUTCS COIIACHO CIIEAYIOMEH TabauLe.

Ouenka no 0aJ1JIbHO-PEMTHHTOBOM

O1eHka 10 HTOroBOM aTTeCcTallNN

cucreme
0...49 HeynosnerBoputenbHo
50...59 Y 10BIETBOPUTEIIHHO
60...75 Xoporio

76 ... 100 OtanyHo

HIkajbl oeHNBAHUSA Pe3yJIbTATOB JAa00PATOPHBIX PadoT, KYPCOBBIX padoT, KypPCOBbIX

NMPOEKTOB

MIkana oueHNBaHUA

Onucanue

O1iangao

3aiaHue BHIMOTHEHO MOJHOCTHIO M B CPOK. OTCYTCTBYIOT OIIUOKH
B IIOJIydeHHOM pesyiabTarte. [Ipum mpouenype 3amuThl CTyACHT
YBEPEHHO OTBEYACT HA KOHTPOJIBHBIE BOIIPOCHI, OIEPUPYET
HpI/IO6p€T€HHBIMI/I 3HAHUSIMHU U YMCHI/IHMI/I, 06’BHCHH€T BCC OTallbl
MOJTyYEHHUsI pe3yNIbTara, €ro XapaKTEePUCTUKH M TPHYUHBI HX
sHaueHunii. Cnocoben npu HEOOXOIUMOCTHA nopaboTaTth
NOJYYCHHBIC  pE3yJIbTaThl B  COOTBETCTBUU C  JIIOOBIMHU
HE3HAYUTEILHBIMU U3MEHEHHUSIMH B 3aJaHHH.

Xopomro

3amaHne BBIIOJHEHO IIOJHOCTBI0O M B CPOK. [IpHCYyTCTBYIOT
HE3HAUUTENIbHbIE OIIMOKM B TONy4eHHOM pesyibTare. [lpu
IpoleIype 3alUThl CTYACHT MPaBUIBHO OTBEYAET HA BOINPOCHI O
XoZie paboThl, ONEpUpPyeT MPHOOPETEHHBIMU 3HAHUAMU U
YMEHHUSMH, OJHAKO BO3MOXHBI HE3HAUUTENIbHbIE OLIMOKM Ha
AOMOJIHUTCIIBHBIC BOIIPOCHI, B TOM YHCJIC W Ha BOMIPOCHI IJIA
CaAMOKOHTPOJIA. CTYI[CHT OOBSICHSIET BCE DTAllbl MOJIyUCHUA
pe3yiibTaTta, Cro XapakTCpuCTUKU W MNPHYUHBI HX 3HAUCHUI.
CnocobeH mnpu HEOOXOAMMOCTH JI0padOTaTh MOJIy4YCHHbIE
PE3YJIbTATBl B COOTBETCTBUU C OOJIBIIIMHCTBOM HE3HAYUTEIBLHBIX
W3MEHEHUH B 3aJaHUU.

Y 10BIETBOPUTEIILHO

3amaHue BBIIOIHEHO JIHOO CO 3HAYUTEILHBIMU OMIMOKAaMu, 1100 C
omo3nanueM. [lpu mporeaype 3amuThl CTYACHT HEKOPPEKTHO
OTBEUYACT HA HEKOTOPHIC JOIOJIHUTEIHHBIC BOIIPOCKHI, B TOM YHCIIC
¥ Ha BOIPOCHI JIJIs1 CAMOKOHTPOJIsl. CTYJIEHT OOBSICHSET BCE ATAIIBI
MOJTyYCHHUsT Ppe3yNIbTara, €ro XapaKTCPUCTUKH M TPHYUHBI HMX
3HaueHnit. CrnocobeH mnpu  HEOOXOAMMOCTH  J10paboTaTh
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MOJIYYCHHBIC PE3YJIbTAaTbl B COOTBCTCTBUHU C JIMIIb HEKOTOPBIMU
HE3HAYUTCIbHBIMHU U3MCHCHUSIMMU B 3a/IaHUH.

HeynosneTBopuTenbHO 3a1aHKe MOJHOCTHIO HE BHIMOJIHEHO, JINOO BBHIIIOJIHEHO HE B CPOK U
¢ rpyObiMu ommbOkamu. [Ipu mnpouenype 3alMThl CTYAEHT
HEKOPPEKTHO OTBEYaeT Ha OOJBIIMHCTBO JIOTIOJHUTEIBHBIX
BOIIPOCOB, B TOM YHCJI€ M Ha BONPOCH I caMOKOHTpois. He
MOXET OOBSICHUTH ATAIbl BHITOJIHEHNS 3a/IaHHS, XapaKTEPHUCTHKH
¥ CBOWCTBA MOJYYEHHOTO PE3yJIbTaTa, NPUYMHBI U B3aMMOCBS3H
MEXKIy HUMH, UCXOJHBIMH JAaHHBIMH W CBOUMH JCHCTBHSIMHU.
Hecriocoben ~ mopaboTraTh  MOJyYeHHBIE  pe3yJdbTaThl B
COOTBETCTBUH C HE3HAUUTEILHBIMU H3MEHEHUSMU B 3aJIlaHHH.

DK3aMEeHAIIHOHHOE 3aJaHue

DK3aMEHAIIMOHHOE 33/IaHHUE BBITIOJIHIETCS CTYICHTOM UHANBUIYAJIBHO, IO UTOTaM U3y4YCHUS
JTUCLUIUIMHB WX €€ 4YacTu. llpu 3TOM JOCTHXKEHHE IOPOTrOBOTO pe3ysibTara padOThl HaL
9K3aMEHAIlMOHHBIM 3a/laHUEM COOTBETCTBYET ONUCAaHHOMY B 1.3 JaHHOIO JOKYMEHTa »JTaly
OCBOEHHS COOTBETCTBYIOIINUX KOMIETEHIUI Ha 0230BOM HJIM IPOABUHYTOM YPOBHE.

Ba3oBblii ypoBeHb: CIOCOOHOCTH BBIMOJIHATH MOMYUYEHHOE 33a/JaHUE, IPUMEHSIS TOTyYCHHbBIE
3HaHME U YMEHHUS Ha MPAKTHKE, BIAJETh COOTBETCTBYIOIIMMU MHAUKATOPAMH KOMIETCHIIMH MPU
BBITIOJTHCHHUH 33/1aHUS.

IIpoaBUHYTHIIi YpPOBEeHb: CIOCOOHOCTH BBHITIONHATH IMOJNYYEHHOE 3aJaHie M pelaTh
CaMOCTOSITENIbHO C(HOPMHUPOBAHHBIE 33]]a4H, IPUMEHSSI TOTyYEHHbIC 3HAHUE M YMEHUS Ha TIPAKTHUKE.
VYBEepeHHO BIAACTh COOTBETCTBYIOIIUMH MHIUKATOPAMU KOMIIETCHIIMH MPY BHITIOJIHEHUH 3aaHMUS,
KOMOMHHMPOBATh UX MEXIy cO00M M ¢ MHAMKATOpPAMH APYTUX KOMIIETEHUUH NIJS JOCTHXKEHUS
MPOEKTHBIX PE3YJIbTATOB.

dopma HK3aMEHALMOHHOTO 33aJ]laHUsl BHIOMpAETCs TpenoAaBaTelieM W YTBEp)KIAaeTcs Ha
3acenaHuu Kadeapsl. DK3aMEeH MOKET MPOXOAWTH B CIEAYIOUIMX (GopMax U C HCIOIb30BAHHEM
CJEAYIOIINX OLIEHOYHBIX CPEJCTB.

®opma IIpencrasienne onenoynoro cpeacrea B POC

YcTHast. bank KOHTpPOJBHBIX BOIMPOCOB, COOTBETCTBYIOIIMX OTIEIbHBIM
TeMaM AUCITUIUIMHBI (CM. T1. 4 HACTOSIIEro JOKyMeHTa). Bompockl
bOpMUPYIOT SK3aMEHAITMOHHBIN OMIIET (CM. HIKE), COCTOSIINN U3
TEOPETHUYECKUX BOIMPOCOB W MPAKTUYCCKUX 3aTaHUN (TUIIOBBHIE
MpaKTHYECKHUEe 3aJaHUs MPEACTABICHBI HIDKE). buieTsl, BKIoyas
BOITPOCHI i MPaKTUYECKHE 3aJ]aHMS, dbopmupyroTcs
npenoaaBaTesieM U YTBEPKIaloTCs Ha 3aceqaHnu kadeapsl. B Hux
MOTYT OBITh BKJIFOUEHBI JIOTIOJHUTEIbHBIE KOHTPOJIbHBIE BOTIPOCHI
U 3ajgaHus, He TpeOylomme Yy CTYICHTOB HalW4yus He
dbopMHUpyEeMBbIX MTaHHOW NUCHUMIUIMHONW KOMIETCHIIMN WU Ooliee
BBICOKHX 3TanoB chopMUpOBaHHOCTH dopMupyeMbix. [l oTBeTa
Ha KaXIbId BOMPOC W JUIS PEHICHHS JIF0O0OTO MPaKTHYECKOTO
3a/laHusl CTYJIEHT JOJDKEH HaXOAMUTCSA Ha TpeOyeMoM i JaHHOH
JTUCILUIIITNHE YPOBHE C(HOPMUPOBAHHOCTH BCEX COOTBETCTBYIOLIUX
el KOMIIEeTEHIIHIi: Ka)/IbIii BOMPOC U 3a/laHue MPOBEPSET yPOBEHb
c(hOpMUPOBAHHOCTH BCEX COOTBETCTBYIOMIUX TAHHOW JUCITUTUIMHE
KOMIIETEHIIU .
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[TucepmeHnHas. OLIeHOYHOE CPEJCTBO TOJIHOCTHIO COOTBETCTBYET OILICHOYHBIM
CpeIICTBaM YCTHOM OpPMBI 3aJaHusl.

Tunosoii YK3aMeHAIMOHHBIA OMJIeT

MHWHHUCTEPCTBO HAYKH 1 BHICIIET'O OBPA30BAHMSI POCCUIICKOM GEEPAITUN
®EJIEPAITHOE FOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJTbHOE VUPEAIEHHE BBICIIEFO OFPA3OBAHIS]
«MOCKOBCKHUHU NIOJUTEXHUYECKHUU YHUBEPCUTET)
(MOCKOBCKHWMH ITOJIUTEX)

DK3AMEHAIIMOHHBII BUJIET Nel
10 TUCLUIUINHE
«IUCKPETHBIE CTPYKTYPBI 1 KOMIIBIOTHUHI »
Hanpasienue noarotoBku 09.03.01 MadopmaTika v BEIUUCIATEIbHAS TEXHUKA

BOIIPOCHI:

1. Teopema Diiniepa 00 SIIEPOBOM LHKIIE.

2. Ilpaktudeckoe 3ananue. JlJist 1TaHHOTO HEOPUEHTHUPOBAHHOTO rpada HaMcaTh MapIIPyT, IETb,
MPOCTYIO 1IeTb, UK, TipocTol k. G = (V,E) = (V={1,2,3,4,5,6,7,8}, E={(1,2),(1,3), (1,5),
(1,6),(2,3),(2,4),(2,6).,(3,4).(3.5).(3,7).(3.8), (6,7),(6,8)}).

Y TBepKIEHO: / [« » 20 T

Tunosble NMPAKTUHICCKHUE 3aJlaHUA

1. Haiitu xon Ilprodepa nis nepesa 7= (V, E) = (V = {1,2,3,4,5,6,7,8,9}, E = {(1,2),
(1,7), (1,8), (2,6), (3,5), (4,5), (5,6), (5.9)}).

2. HexomupoBats kox Ilprodepa C = (5,5,1,1,2,6,5) 1 MOCTPOUTH COOTBETCTBYIOIIEE
JIEPEBO.

3. Haiitu uncno oxkepenuid, KOTOpbIE MOKHO COCTaBUTh U3 MATH OycHH He Oosee yem
JIBYX LIBETOB, CHHETO U KPACHOTO.

4. Haiitu xpomaruueckoe uucio rpada G u ero ontumManbHyto packpacky. G = (V, E) =
(r=1{1,2,3,4,5,6}, E={(1,2), (1,3), (1,5), (2,3), (3,4), (4,5), (5,6)}).

5. [MocTpoutk TIO0CKOE M300pakeHue rpada, ecim 310 BozmoxHo. G = (V, E) = (V=
{1,2,3,4,5,6}, E= {(1,2), (1,3), (1,4), (1,5), (2,4), (2,6), (3,5), (3,6), (4,6), (5,6)}).

6. B HarpyxenHoM rpade G HATH KpaT4alInii KapKac ¥ COOTBETCTBYIOIIHE

MHO>KECTBO XOp/l, PyHIaMEHTaIbHYIO CUCTEMY LIUKJIOB, BCE (PYHIaMEHTAIbHBIE CEUCHHUS
(paspessn). G = (V, E) = (V={a,b,c.d,ef.g), E={(a,b,1), (a.g,2), (b,c,7), (b,d,0), (b.8), (b,g.,3),
(c,d.2), (¢.8.9), (d,e,1), (d.19), (d.g,1), (ef4), (e.g,5), (£.8:9)}).
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