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1. TlepeuyeHb KOMNeETEHIUI 1 dTaNbl UX (OPMHUPOBAHMS

Kapra komnerenunu

IIn¢p 1 Ha3BaHHEe KOMIIETEHLNH:

IIKC-4. CnocoOeH aKTHBHO YYacTBOBAaTb B MCCJICJOBAHWU HOBBIX MAaTEMAaTHYECKHUX
MoOJieNIel B €CTECTBEHHBIX HAayKax.

Hnouxamopol docmusxcumocmu xomnemenyuu [IKC-4:
IIKC-4.1. CnocobeH pemath axkTyalbHble W 3HAUYUMblE 3a7aud (yHIAMEHTAIbHOM U
MPUKJIAIHON MaTeMaTHKU.

IIKC-4.2.

CrocobeH  mpUMEHSTH

CCTCCTBCHHBIX HayKax.

METOJIbI

O0masi XapakTepuCTHKA KOMIIETeH U
Tun xomnereHuuu: npodeccuoHanbHas KOMIETEHIIMS BBIMTYCKHHKA 00pa30BaTeIbHOM
MpOrpamMMBbI 110 HAMPABICHUIO MOATOTOBKH BhIciiero oopasoBanus 01.05.01 dynmameHTaIbHBIC

MaTeMaTHKa U MEeXaHHuKa, ypoBeHb BO - cnenuanurer.

1.1. DTanbl (pOpMHUPOBAHUS KOMIIETEHUMIA U CPeICTBA OLlCHUBAHUS

MAaTEMAaTHYICCKOI'O

MOZACIINPOBAHUSA B

Komnerennun
odyuamouierocs,
¢opmupyemsnie B

NaankaTopbl A0CTHKEHHI

OcHOBHbBIE TIOKA3aTeIH
OII€HKH Pe3yJIbTATOB

Bua oneHo4yHoro

cpeacTBa
pe3yJbTaTe 0CBOEHHUS o0y4eHus1
AUCIUTLIMHBI
na-1_IIKC-4.1. 3HaTh OCHOBHBIE 337auu U | OLIEHOYHbIE MAaTEpPHUAIIbI
IIKC-4 Criocob6eH pemath obnactu MPUMEHEHUS | JJIS KOHTPOJILHOM
Criocob6eH akTHBHO aKTyaJIbHBIE U 3HAYNMBbIE METOJI0OB MaT€MaTH4YeCKOTro | paboThI
y4acTBOBATh B 3a/1aun (PyHTaMEHTAIILHOW U | MOJICITMPOBAHHUS TunoBbie TECTOBBIC
WCCJICJIOBAHNY HOBBIX | MPUKIATHON MaTeMaTHKU YMeTh CTaBUTH 33jaud | 3a7aHHs
MaTEeMaTHYECKUX WCCIIEIOBAHUSA u | O1leHOYHBIE MaTepHAIIBI
MOJIENei B HNa-2 IIKC-4.2. ONTUMU3ALIUH CIIOXHBIX | JUIS MIPOBEICHUS
€CTECTBEHHBIX Haykax | CrocoOeH mpUMEHSTh O0BEKTOB  Ha  OCHOBE | KOJIJIOKBUYMa
METO/Ibl MATEMATHYECKOTO METOJIOB MaTeMaTu4eckoro | TWIIOBbIE OLICHOYHBIE
MOJICJTUPOBAHUS B MOJICITUPOBAHHUS MaTepHabl K 324eTy
€CTECTBEHHBIX HayKax Baagers HABBIKAMH
MPUMEHEHUS
MaTeMaTHYECKOTO

ammapara K HCCIeIyeMbIM
MOJCIISIM

1.2. Kpurepun ¢popMupoBaHusi OLCHOK HA PA3JIMYHBIX dTanax ux GopmMupoBaHus
Texymmii u py0e:KHbII KOHTPOJIb

JTtan (ypoBeHb) IlepBbIii 3Tan Bropoii 3Tran Tpernii 3Tan
(YpoBeHb) (YpoBeHb) (YpoBeHb)
banabt 36-50 6amnoB 51-60 6amnoB 61-70 GannoB
Xapakrepuctuka | [lonHoe nnm uvactuunoe | [lomHoe unu | [TonHoe mnocemeHue
MIOCEILIEHUE ayAUTOPHBIX | YACTUYHOE IOCEIIe- | ayIUTOPHBIX
3aHATUH. YactuuHoe | HUE ayIUTOPHBIX | 3aHATHUH.




BBIIIOJIHCHHUE JTOMAIITHETO | 3aHSATHH. IlonHOEC BEHIMOJIHECHHE
3aJ]aHUSl. Yactuunoe | IlogHOE BEIIOJHEHUE | JOMAIIHETO 3aaHUS,
BBIIIOJIHCHUE 3a/IaHUN | IOMAITHEro 3a/IaHusl. | 3aaHUH  KOHTPOJIb-
KOHTPOJIbHBIX pabort, | Beimonnenue HBIX pa0or.
TECTOBBLIX 3aJaHWi Ha | 3aJaHuU Ha | Belmongenune  3ana-
OIICHKY KOJUTOKBUYME Ha | HUM Ha KOJIJIOKBUYME
«YIOBJIETBOPUTEILHO. OIICHKY «XOPOIIIO». Ha OIICHKY
«OTJIIUNYHO.

Ha nmepBom (HauanpHOM) dTame (HOpPMUPOBAHHS KOMIETCHIIMH (OPMUPYIOTCS 3HAHUS,
YMEHHsI ¥ HaBBIKH, COCTABJISIONINE 0a30BYI0 OCHOBY KOMIIETEHIIUHU, 0€3 KOTOPOl HEBO3MOXKHO
ee JanbHelee pa3Butue. OO0yJaromuiics BOCIPOU3BOAUT TEPMUHBI, (PAKThI, METO/IbI, TTOHSTHS,
MPUHIIAITEI ¥ TIPABUIIA; PeliaeT y4eOHbIe 3a1auu 1o 00pasity.

Ha BTopom (ocHOBHOM) »Tame (opMHUpOBaHUS KOMIETEHIIMH IMPUOOPETAETCS OIIBIT
NEeSTENIbHOCTH, KOTJa OTHAEJIbHble KOMIIOHEHThl KOMIIETEHIMM HAYMHAIOT «paboTaTh» B
KOMIUIEKCE U MPOUCXOJUT BbIpaOOTKa MHAUBUIYATIbHOTO aIrOpUTMa MPOAYKTUBHBIX ACHCTBUIA,
HaIpaBJICHHBIX Ha JOCTIKEHHE MOCTaBJIeHHON 1enmu. Ha aTom 3Tame oOydarommiicss ocBauBaeT
AHATUTUYECKUE JIEHCTBUS C MPEIMETHBIMU 3HAHUSMH 0 KOHKPETHOW JMCUHUILUIMHE, CIIOCOOEH
CaMOCTOSITENILHO peliaTh y4eOHbIE 3a7add, BHOCS KOPPEKTUBHI B QJITOPUTM JACHCTBHIA,
OCYIIECTBIISIsSI KOOPJIMHUPOBAHUE X012 PAOOTHI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIC YCIIOBHS.

Tperuit (3aBepmiaromuii) 3Tam — 23TO OBIAAeHUE KommereHnuend. OOydarommiics
CIOCOOEH HCMOJIb30BaTh 3HAHWSA, YMEHMs, HAaBBIKM TpU pPEIICHWH 3a/Jad MOBBILICHHON
CIIOKHOCTM W B HECTaHIApTHBIX YycioBusx. [lo pesympTaTam 3TOro srama oOydaromuics

JEMOHCTPHUPYET UTOTOBBIN YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUH.

HpOMe)KyTO‘lHaﬂ aTTecranus

Cemectp [IIxana oueHBaHUA
Heszaureno 3auTeHo
(36-60) (61-70)
Cryment wumeer 36-60 | CtymeHT umeeT 36-45 0ayuioB MO UTOTaM TEKYIIETO U
0aJuloB MO HUTOraMm | pyOeKHOrO KOHTPOJIS, Ha 3adeTe MPEeACTaBUI MOJHBIN
TEKYIIET0 U PYOEXKHOro | OTBET HA OJUH BONMPOCH YACTUYHO (TIOJTHOCTHIO) OTBETHI
KOHTPOJIA, Ha 3a4€Te HE | Ha BTOPOM.
6 orBetws1 HM Ha onuH | CtyneHT umeer 46-60 OayIoB MO UTOraM TEKYIIETO U
BOIIPOC. pyOEKHOTO KOHTPOJIA, Ha 3a4eTe Jaj IOJIHbII OTBET Ha
OJIMH BOIIPOCHJIM YaCTUYHO OTBETHJI Ha 00a BoIpoca.
Crynenty, wumeromemy 61-70 ©OamaoB 1o HWTOraM
TEKyIIET0 W pyOeKHOTO KOHTPOJIS, BBICTABISACTCA
OTMETKa «3a4TeHO» 0e3 caauu 3auéTa.




2. Meroanyeckne MaTepuHajbl M THIOBbIe KOHTPOJbHbIC 3aJlaHHs, He00XOoaMMBbIE IJIs
OLICHKW 3HAHUH, YMEHHi, HABBIKOB M (MJH) ONBITA JeSTEJbHOCTH, XapaKTepPHU3YyIOIIHX
3Tanbl (POPMHPOBAHUSI KOMIIETCHIIHII B polecce 0CBOCHHUsI 00pa30BaTeIbHON NPOrpaMMbl

Hepeqem, OICHOYHBIX CPEACTB

Ne HaumeHoBaHue Kparkas xapakTepucTHKa OLIEHOYHOI0 IIpencraBienue
OII€HOYHOI 0 cpeacTBa OlI€HOYHOT0
cpeacTsa cpencrsa B GoHae
1. KomnoxBuym CpencTBo KOHTpOJS YCBOEHHUs yueOHOoro  Bompock o

MaTepuajia TEMbI, pa3/ielia Ui pa3elioB  TeMam/pasenaM
AUCHUIIIIMHBI, OPraHU30BaHHOC KaK JUCIHUITIITNHBI
yueOHOe 3aHATHE B BUJE COOECEIOBAHUS

IpPEroaaBaTessi ¢ 00yJarOIIUMUCS.

2. Tect Cucrema CTaHAAPTU3UPOBAHHBIX 3aaHuN, DOHJ TECTOBBIX
MO3BOJISIONIAS] aBTOMATU3UPOBATH 3aJlaHHI
MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHUN 00yJaromerocs.

2 KonTponbHas CpencTtBo mpoBEpKH YMEHUM NpuMeHsATh  KomrmekT
pabora MOJIyYEHHBIEC 3HAHUS JUIsl PEIICHUS 3a/1ad  KOHTPOJIbHBIX
OTIpeIeNIEHHOr0 THIIA TI0 TEME WU 3aJjaHuil 1o
pazneny BapuaHTaM

3. IlepeyeHb KOHTPOJBHBIX 33/IaHUIl M HHBIX MATEPHATIOB, HEOOXOAMMBIX /ISl OLEHKH
3HAHUIi, yMeHUIl, HABBIKOB U ONbITA 1eSATEeJILHOCTH

3.1. Bonpocwt 013 Konnokeuymos
Bomnpocsr muist onenku kommereHnn  «ITKC-4»:

Tema 1. OcHOBHbBIE NOHATHUSA Teopuu rpagos

HcTtopuueckuii 0630p BOZHUKHOBEHHUS ¥ pa3BUTHsI TEOPUH IpadoB.
I'padsl, ux BepmuHbI, pedpa U TyTH.

Nzobpaxxenue rpagos. Tumsl rpados.

[Toarpadwr. Onepanun Hax rpadamu.

Crenenu BepuuH rpaga. Teopemsl o cTeneHsx u pedpax rpada.

arwNOE

Tema 2. MaTpuuHoe npeacrasjieHue rpagos. MeToab! onpeneneHus paccTosinuii B rpade.
1. Marpuma cMeXHOCTH ¥ MHITUACHTHOCTH IpadoB.
2. Marpuia 1ocTHKUMOCTH, paccTostHuit 1 Kupxroda.
3. Meroapl onpeniesieHus1 pacCTOSHUH B Tpade: BOJTHOBON METO U METO PEAyKITUU
MHJIEKCA.

Tema 3. MapmipyTsl, enu 1 WHKJbL. [lepeBbs.
1. MapupyThsl, e ¥ UKLl HA Tpadax.
2. Css3HOCTH. KOMIIOHEHTHI CBS3HOCTH.
3. Merpuueckue XapakTepUCTHKH Tpada.
4. JlepeBbs U UX CBOMCTBA



5. Teopema Kanu 0 unciie mOMEUEHHBIX JEPEBHEB.

Tema 4. Il1ockue, 3iiJIepOBbI 1 TAMUJIBLTOHOBBI rPadbl
1. Tlnockwue u mmaHapHbie rpadml.
2. DiinepoBbl U raMUIBLTOHOBHI rpadbl. Teopema Ditnepa.
3. Kpurepuit mnanapuoctu [loatpsruna — Kyparosckoro.

Kpumepuu ghopmuposanun oyenok no KOHmMpoaILHLIM MOYKAM (KOJLUIOKEUYM)

«OMIUYHBLL (8blCOKULL) YpOBeHb KomnemeHyuuy (5 OAIJIOB) - CTaBUTCS B Ciydae, KOr/a
00y4aromuicst AEMOHCTPUPYET 3HaHUE TeopeThdeckoro Marepuaia Ha 100%;

«xopowiull (HOpMaibHLLIL) Yposens Komnemenyuuy (4 0aJUIOB) - CTABUTCS B Clydae, Korjaa
o0yyJaroImuics: JeMOHCTPUPYET 3HAHUE TeOpeTHYecKoro Matepuaina Ha 70%;

«V0081eMBOPUMENbHBIL (MUHUMATbHDIL, NOPO208bIll) YPoseHb Komnemenyuuy (3 Oamna) —
CTaBUTCS B ClIlydae, Korja oOOydJaroUIuiics 3aTpyAHSAETCS C TPABHILHOW (POPMYITHPOBKOM
TEOPETUYECKOr0 MaTepHaja, JaeT HEMOJHBIM OTBET, JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO
marepuaina Ha 50%;

«Hey008NIemBopUMebHblIL (HUHCe NOPO208020) YPoseHb KomnemeHyuuy (2 1 MeHee 0asuioB) —
CTaBUTCS B Cllydae, Korjma OOy4aroIuics JaeT HEBEepHYI (HOPMYIHPOBKOW TEOPETUIECKOTO
Marepuaia, JacT HEBEPHBIM OTBET, JEMOHCTPUPYET HE3HAHUE TEOPETHUYECKOrOo Marepuayia HiIH
3HaHue mMarepuasia MmeHee yeM Ha 40%.

3.2. Ouenounvie mamepuanvt 011 KOHMPOALHOU padomvl: KOHTPOJIUPYeMasi
kommnetTenuus [NKC-4.
Bapuanm 1
1. CocraBuTh MaTpuLly UHIUJAEHTHOCTH

2. TloctpouTts mpocToii rpad ¢ 6 BepmmHaAMH, IMEIONTUH HanOoJIbIIIee YHCIIO pedep.
3. Jlokazatp, 4TO B MOJHOM rpade ¢ N- BepimmHaMu pedep.

Bapuanm 2
1. Jlana marpuna cmexxnoctu rpada. Haiitu nentp rpada Mcenons3yst MaTpHily CMEXKHOCTH,

paccuuTaTh o0IIee Yucio myTei nmuHou 1, 2, 3, 4, 5, 6. Marpuiia CcMeKHOCTH:
0 1 0 0 1 0 0
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2. W306pa3ute nmosHbIH Tpad ¢ 4 BEpIIMHAMH.
3. Haiigercs mu rpad ¢ S-BepiimHaMu, CTETIEHH KOTOPOTO BCE PA3IMUHBI MEXTY CO00#?

Bapuanm 3



1. Jlns 3amanHOTO rpada HAWTH MapIIPyT JIJIUHE 4,
IeTb, IPOCTYIO LIETlb, IIUKJI ¥ IPOCTON IHKIL.
2. K mpocromy rpady ¢ 6 pebpamu no6aBieHsl 3 KOHIEBBIX pebpa u 5 merens. Haiitu
CYMMY CTeTIEHEeH BCeX BEpIIMH MOIYyYEeHHOTo rpada.

1 1 3
3. Haiitu ciektp rpacda, 3ananHoro marpunei A=(1 5 1
311

Bapuanm 4

1. CocTaBUThH MaTpUIly CMEXHOCTHU Tpada
2. I[loctpouts Bce MyIbTUTPAdBI C YETHIPHMS BEPIIMHAMH U YETHIPHMS peOpaMu.
3. Haiitu cymmy crenenedt Bcex BepmmH rpada [lerepcena.

Bapuanm 5
1. Haiitu panr rpada

2. I[IpuBectn mpumMep ditiepoBa U TaMIIIBTOHOBA Tpada.
3. Haiiti MmeTpruueckue xapakTepucTUKH rpada KeHUTcOEpPrCKUX MOCTOB.

Kpumepuu chopmuposanus oyenox no KOHmpobHvim moukam (KOHmpoivHsle padombot)

5 6annoe - npaBUIBHO BBINIOJIHEHBI BCE 3aJaHUs, POJEMOHCTPUPOBAH BBICOKHI YPOBEHb
BJIaICHUA MaTepI/IaJIOM, HpO}IBJIeHI:I HpeBOCXOI[HI:Ie CHOCO6HOCTI/I HpI/IMeHHTb 3HAHUA U YMGHI/IH K
BBIITIOJIHCEHHUTO KOHerTHBIX 3aI[aHHI>'I.

4 oOanna - TIPaBWILHO BBHIMOJIHEHAa OONbINAas YacTh 3aJaHUN, MPUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIMOKH, IPOJEMOHCTPUPOBAH XOPOIIUKA YPOBEHb BIAJACHUS MaTEpHAIIOM,
MIPOSIBIICHBI CPEHUE CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS MU YMEHUS K BBITIOJHEHHIO KOHKPETHBIX
3aJaHuH.

3 6anna - 3agaHusA BBIIOJHEHBI OOJiee YEeM HAIOJIOBHUHY, IPHUCYTCTBYIOT CEphE3HBIC
OLIMOKH, TTPOIEMOHCTPUPOBAH YAOBJIECTBOPUTEIbHBIA YPOBEHD BIIaICHUSI MATEPUAIIOM, IIPOSIBIICHBI
HHU3KHC CHOCO6HOCTI/I HpI/IMeHHTb 3HAHUA U YMGHI/IH K BBITIOJIHCEHUIO KOHerTHI:IX 3a[[aHHI>'I.

2 o0anna - 3ajaHys  BBINOJHEHBI MEHEE YEM HAIOJIOBHHY, IPOAEMOHCTPUPOBAH
Hey,Z[OBJIeTBOpI/ITeJII:HBII\/'I ypOBeHI: BJIAACHUA MaTepI/IaJIOM, HpOHBJIeHBI HEAOCTAaTOYHBIC
CIIOCOOHOCTH MPUMEHSITH 3HAHUSI M YMCHHSI K BHITTOJTHEHUIO KOHKPETHBIX 3aJaHUN.

1 6ann - na" HEMONHBINA OTBET, MPEICTABIISIONIUNA COO0 pa3pOo3HEHHBIC 3HAHUS 110 TEME
BOMPOCA CYIIECTBEHHBIMU OITMOKAMH B OTIPECIICHUSIX.

0 6annoe - Npy TOTHOM HECOOTBETCTBUU BCEM KPUTEPHSIM U OTCYTCTBUU OTBETA.



3.3. Tunoevie mecmogvie 3a0anusa no oucyunaune «Teopusa 2paghoe» (kKommponupyemasn
komnemenyusn INKC-4):

V1: top

V2: 1 peliTunroas Touka

V3: I'padst ux Bugsl. ['eomerpuyeckoe n3zoopakenue rpados.

I:

S: I'pad Ha3bIBaeTCs HEOPUEHTUPOBAHHBIM, €CIIH ... HE OPUEHTUPOBAHO
-: HM OJTHO U3 pedep

-: X0Ts ObI 1 pedpo

+: Kaxk0€ ero pedpo

-: XOTs ObI 2 pebpa

I:

S: BepmnHa Ha3pIBaeTCsl M30IMPOBAHHOM, €CJTH OHA ...

+: He MHIUJCHTHA HUKaKOMY pedpy

-: UHLIIUJICHTHA TOJIbKO 2 pebpam

- MHITUACHTHA XOTs ObI 1 pedpy

-! MHIIUJIEHTHA TOJBKO 1 pedpy

I:

S: PeOpa, MHIMICHTHBIE OJHON M TOM e BEepINHE, HAa3bIBAIOTCS
-: paBHBIMH

-: OPUEHTUPOBAHHBIMU

+: CMEKHBIMH

-: HEOPUEHTUPOBAHHBIMU

I:

S: [Tapsr BepinH, COeTUHSIIONTHECS O0JIee YeM OJTHUM PeOpOM Ha3BIBAOTCS
+: KpaTHBIMHU

: meTyen

- Iyrou

: U30JIUPOBAHHBIMH

I:

S: YUrto u3 npuBeIEHHOTO HE SABIIACTCS MYIbTUTpadom?



b
N

I:
S: Yro u3 npuBeeHHOTO HE sABIsAECTCS oprpadom ?

i

0 0




S: Uro u3 npuBeneHHOT0 He sBJsieTcs noAarpadom rpada

L
N
|
ge
]

S:
-: [IUKJIOM
-! IENBIO

+: IIyCTBIM

Jannslii rpad sBisercs ....

10



-: oprpadom
I:

S: Kaxoii u3 ganHbIX rpadoB sBISETCS CMEIIaHHBIM?

S: Kaxoii u3 ganHbIX rpadoB sBISETCS CMEIIaHHBIM?

11



+:
l:

S: Kakoii u3 nanubIx rpaoB sBiIseTCS MyabTUTpadom?

12



I:
S: Kakoit u3 nanubIx rpadoB sBiaseTcss MyJIbTHTpadom?

13



l:
S

(2]

: Kakoit u3 rpados sBisiercst nceBporpagom?

~

: Kaxkoit u3 rpados sBasiercs nceBnorpadom?

14



w

: Kaxkoii u3 rpa¢oB sBisieTcs mpocTbimM?

15



=

I:
S: Kakoit u3 rpadoB siBsIeTCS TPOCTHIM?

?
%

I
S: ... T naswBaercs mapa MHOxecTB (V,E), rae V — MHOXECTBO BepIIMH, E — MHOXECTBO

pebep.
+: rpadom
-: TPYIIION

16



- MOHOMJIOM
- anreOpoi

I:

S: JIBe BepmuHbI a U b rpada HA3BIBAIOTCA ..., €CITU MHOXKECTBO {a, b} sBisieTcss peOpoM.
-: HE CMEXHBIMH

+: CMEKHBIMH

-: UHIIUJICHTHBIMU

-: HE UHIUICHTHBIMU

I:

S: Pe6po, Ha KOTOPOM yKa3aHO HarpaBlieHUE Ha3bIBAIOT ...

- IOKPBITHEM

+: gyrou

-: IeTien

-: moJien

I:

S: Heckonbko pebep rpada, umeroniye oAy My K€ Mapy IpaHUYHbIX BEpIIMH HAa3bIBAIOTCA ...
+: KpaTHBIMH pedpamMu

-: Iyramu

-: IeTIISIMHU

-2 JIOJISIMH

I:

S: I'pad keHUTCOEPTCKUX MOCTOB SIBJISICTCSI:

-: MPOCTHIM rpadomM

-: mceBaorpadom

+: MmyabTUTpadOM

-: oprpadom

I:

S: MynsTurpad npencrasuser co0oii rpag:

+: ¢ KpaTHBIMU pebpamu Oe3 meTenb

-: 0e3 meTenb U KpaTHBIX pedep

- C IeTJISIMU

-: 0e3 KpaTHBIX pedep

I:

S: ... Ha3wIBarOT Tpad, copeprkamuii KpaTHbIe pedpa 0e3 meresnb

+! MynbTUTpadoM

-: iceBrorpagom

-: IyCTBIM Tpadom

-: IPOCTBIM rpadom

I:

S: I'pad G = (V, E) sBAsieTCs OPUEHTHUPOBAHHBIM, €CJTH €T0 peOpa sIBISIOTCS:
-: KpaTHBIMU

+: Iyramu

-2 TIETIISIMHU

-: HEOPUCHTUPOBAHHBIMH

I: T3 Ne 60

S: I'pad G = (V, E) saBnsieTcst HEOPUSHTUPOBAHHBIM, €CJIH €ro pedpa SBISIOTCS:



+: HCOPUEHTUPOBAHHBIMU

-: KpaTHBIMH

-: Iyramu

: IETIISIMU

I:

S: Kakoit u3 rpadoB siBISIETCS TTOJHBIM?

S: Kakotit u3 rpadoB sBiseTcs MOJIHBIM?
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I:
S: Ckosbko pebep HyKHO MPOBECTH, YTOOBI IOCTPOUTH Ipad 10 MOJIHOTO?

1
5w N L

I:
S: Cxonbko pedep HyKHO MPOBECTH, YTOOBI TOCTPOUTH rpad A0 MOJIHOTO?
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I:
S: Ilonnelii rpag ¢ 7 BepIIMHAME COIEPHKUT ... pedep
-2 20
+:21
-2 14
-: 28
I:
S: INonwsrii rpad ¢ 10 BepmmHAME COIEPKHT ... pedep
- 20
-2 50
+: 45
-: 100
l:
S: Yucno pebep moaHOTro rpada ¢ n BEPIIMHAMH PaBHO:
. nn-2)
2

. (n=1)(n-2)
) 2
nn-1)

2

. n(n+1)
2

+:

I:

S: Ionnbli Tpad mocne yaaaeHus: OAHOTO U3 pedep OyaeT:
+: mosHBIM TpadoM

-: Tpad)OM C H30JMPOBAHHBIMH BEPITUHAMU

-: Tpad)OM C BUCSTYUMH BEPIIUHAMHU

-: rpa)oM C MEHBIIIUM YHCIIOM BEPIIMH

V3: Crenens BepmuHbl rpada. Teopembl 0 CTENEeHAX BEpIIUH.

I:
S: Cymma creneneit BepimH rpada

paBHa

I:
S: Cymma cremneneit BepimmH rpada

20



paBHa

Lo
© N ™ .

I:
S: BepurHa v sBisieTCS U30IMPOBAHHOM, €CITU:

-> degv >0

-degv =1

+:deguv =0

- degv # 0

I:

S: BepimHa v siBIiieTCsl BUCSYEH, €CIIU:
-> degv >0

+:degv =1

-2 deguv =0

_.degu #0

I:

S: Ctenenb N30JIMPOBAHHOW BEPIIMHBI paBHA:
-1

+:0

-1 2

-3

I:

S: Crenenp BUCSYEH BEPILNHBI paBHA!

+:1

-0

-1 2

I:

S: CymMa oTpHIaTeNIbHBIX CTETNICHEH BEepIIHH oprpada

paBHa:

V2: 2 pedTUHrOBas TOYKa
V3: Martpuna cMexXHOCTH Tpada
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I:

S: MaTpurna cMeXHOCTH HEOPHUEHTUPOBAHHOTO (p, q) - Tpada SABIseTCA:

+: CUMMETPUYECKOU

-: IPSAIMOYTOJIbHOM pa3mepa (p X q)

-1 KBaJIpaTHOU MOPAIKA q

-: IUaroHajabHON

I:

S: Matpuiia MHIIUIEHTHOCTH OPUEHTUPOBAHHOTO (p, q)— rpada ABIsSETCS MaTpPHUIEH Yy KOTOpOH

b.
3JIEMEHT ' ONpEenensieTcsl yCIOBUEM:

LBy =

, €CIti pebpo e; 3aXOUT B BEPIIUHY U;
+! by = 1, ecyn pebpo ej BHIXOJUT U3 BEPIIUHBI V;
-l by # —1 ipu 7]
-l by = —1 mpu =]

I:

S: B Marpuiie MHIMIEHTHOCTH HEOPUEHTUPOBAHHOTO (p,q)— rpada dIeMeHT by ompenensercs
PaBEHCTBOM:

-iby=—1,ecmui #j

+! by = 1, ecnu pedpO e; MHIMIEHTHO BEPLINHE V;

-t by=0mpui=j

-2 by # 0 npu (v,w) €EE & (v, pw) € E’

I:

S: B marpuile CMEXHOCTH OPUEHTUPOBAHHOTO (P, q)— rpada SIEMEHT a;; PaBeH:

= 0npui #j

+: 9UCITy T HATIPABICHHBIX OT BEPIIMHBI U; K BEPIIUHE Uj

-lopui #j

- —luopui#j

V1: top

V2: 2 pedTUHrOBas TOYKa

V3: Uzomopdusm rpados

I

S: Ecma rpadet G(V,E) u G'(V', E") nzoMopdHBI, TO:
V=]V

-: He 00s13aTeNbHO, UTOORI | E| = | E'|
-: He oOs3arensHO | V| = | V|

-: G 1 G' UMEIOT OMHAKOBLIA BU

I

S

I'padsr G: n G’ SBIIIOTCSL:

-: m3oMopHbIMU, T.K. | V| =|V'|

22



+: He m3omopHBIMH, T.K. | E| # | E'|
-. OAMHAKOBBIMHU 110 CBOUM CBOfICTBaM

I:

S: Ecnu G, ~G, u G,~G3, TO:

+: G, ~G;

-Gy =Gy

-: G, He u3oMop(eH G

-: G; sBigercs noarpadom rpada G,
I:

S: I'pad G, comepxarniuii IpOCTO OCTOBHBIN ITUKIT HA3BIBACTCS
+: TaMUJILTOHOBBIM

-: OCTOBHBIM

-2 DUJIEPOBBIM

- MOCTOM

V1:top

V2: 2 pedTUHrOBas TOYKa

V3: MapuipyTsl, CBI3HOCTh U CTENIEHb Tpada.

I:

S: CBs13HOCTH HECBSI3HOTO Trpada paBHA

-1

-2

+:0

I:

S: Ionueli Tpad moce ynaneHus: ofHOTo pedpa Oyer:
-: TIOJTHBIM TpadoM

-: HE CBSI3HBIM Ipadom

+: CBSI3HBIM TpaomM

-: rpahoM 6e3 IUKIIOB

I:

S: MapupyTt Ha3bIBaeTcs 1€NbIO, €CIH ...

-. OH COCTOHUT M3 n BCPIINH

-: OH COCTOHUT U3 n pedep

+: Bce ero pedpa pa3IuvHbI

-: OH COJICPKUT KpaTHbIe pedpa

I:

S: MapmipyTt Ha3bIBaeTCsl MPOCTON LIETIBIO, €CIIH ...
+: BCE €ro BEPIINHBI Pa3InYHbI

-: OH COJICPXKHUT KpaTHbIe pedpa

-: OH COJICPXKUT METIIIO

-: OH COJEPKUT BCETO 2 BEPILUHBI

I:

S: I'pad G HazwBaeTcs ..., eciu J100as mapa ero BepIInH COSTMHEHA MPOCTOM IEThI0
+: CBSI3HBIM

-: HEOPUEHTUPOBAHHBIM

23



-: oprpadom

-1 HECBSI3HBIM

I:

S: JlnuHa kpatyaiiiei mpocToil uenu, coequHsIomeH 1Be BEpUIMHbI rpada Ha3pIBaeTCs . ..
-: Iyrou

-: IMaMETPOM

+: pacCTOsIHUEM

-: 00XBaToM

I:

S: IpocToii niensio B rpade

Oyzner

-l V1V, VsV V5 V3

-l V Uy VU5V, V3

-l VU VsV,

+. vV, V5,

I:

S: IIpocTeiM 1IUKIIOM B rpade

Oyzner

-IV1 VU, VsV, V3

-l V1V, VsV, V, V3

+ Vv, V5V,

I:

S: Uucno pebep, MHIIUICHTHBIX BEPIINHE V Ha3bIBACTCS
-! pacCcTOsIHUEM

-: OKpPY>KEHUEM

+: €€ CTENEHbBIO

-: 00XBaToM

I:

S: JlnuHa mapriipyra paBHa
-: KOJIMYECTBY BEPIINH

-: KOJIMYECTBY IETEIb

+: Konu4ecTBy pedep
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- €IUHUIIC
l:

S: JInuHa MapIIpyTa v, v, U3V, V, U, v Tpada

| \ paBHa

S: JlnuHa MapIIpyTa vV, V30,V Ve VsV, Tpada

paBHa
-4
-3
+.7
-5
I
S: B rpade
€1
° °

MapI_prT €16,€3€5€56 SABIISICTCSI:

+: IIUKJIOM

-: IPOCTBHIM LIUKJIOM
1 (S113%)

-: IPOCTOM LIENBIO



S: DinepoBsbIi UK COAEPHKUT:
+: Bce pebpa rpada

-: He Bce pebpa rpada

-: BCE BEpIIMHBI rpada

- BCPIIHHBI HEUCTHOM CTeNeH!U

V1:top

V2: 3 pedTUHrOBas TOYKa

V3: lepeBns, ux cBoiictBa. Yucmno pedep aepera.
I:

S: JlepeBoM Ha3bIBaeTCs CBSI3HBIN Tpad, HE COACPIKAIIHUH ...

- IyT
-: TIeTeJNb

-2 pebep

+: IIUKJIOB

I:

S: JIro60ii rpad 6€3 IUKIOB HA3bIBACTCA ...

-: TIOJTHBIM

+: 1ecoMm

-: MyJIbTHTpadom

-: iceBrorpagom

I:

S: JIro6oii rpad 6€3 ... Ha3BIBACTCS JIECOM.

- Iyr

-: MeTeNb

-: pebep

+. IMKJIOB

I:

S: JlepeBoM Ha3bIBaeTcs....rpad, HE COACPKAIIUNA IUKIIOB
+: CBA3HBIN

: TIOJTHBIN

: OPUEHTUPOBAHHBIN

: HEOPHUEHTHUPOBAHHBIN

I:

S: Ces3ublii rpad, HE copepKAIIUN [TUKIIOB, HA3bIBAETCS

-: IeCOM
-. peryJIspHbIM

-. IIOJIHBIM

+: IEPEBOM

I:

S: llepeBo ¢ 5 BepIIMHAMH UMEET .... pedep
-1 2

-3

+:4

-5
I:
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S: llepeBo ¢ 3 BepIIMHAMH UMEET .... pedep

+:2

S: Ces3ubIii rpad ¢ 10 BepmmHaMHU 1
-1 8

- 10

+:9

-7

I:

S: Ceszublii rpag ¢ 12 BepmmHaMu U
-9

- 10

+:11

- 12

V1: 3 pedTUHrOBas TOYKa

V2: Bunel rpadoB. PeGepHbie, perysspHbIe,

rpadsl.
I:

S: Hucno BepmuH B [a] Ha3bpIBaeTCs ... BEPIIMHBI @ U 0003HAYAETCS k.

: OKPECTHOCTBIO
-: 00J1aCTBIO

-: TIOPAJIKOM

+: CTEIIEHBIO

I

...pE€OpaMu SIBISIETCS IEPEBOM

...pEOpamu sIBIISIETCS JIEPEBOM

S: Kaxoii u3 ganHbIX rpadoB sBISETCS peryasipHbIM?

pebepHO perymispHble M CHIBHO PETYJIsIpHBIC
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S: Kaxkoif u3 qaHHbIX rpadoB SBISIETCS PETyISIPHBIM

®
o ©
-~ lLe e

®
+ )

®

- ° )

)

. .

I:

S: I'pa¢ HazeBaercs ..., eciu q00as mapa BEpUIMH CMEKHA
- IICTBIM

+: HOJIHBIM

-: peOepHBIM

- IVIOCKUM

I:

S: I'pad, He coneprkanuii pedbep, Ha3pIBACTCA ...

- IOJIHBIM

- PEeryJsIpHBIM

+: IyCTBIM

-: peOepHBIM

I:

S: I'pad, B k0TOpOM Bce BEpPIIMHBI UMEIOT OAHY U TY K€ CTENEHb, Ha3bIBACTCA
- IOJIHBIM

- IIyCTBIM

-: peGepHBIM

+. perynsapHbIM



S: [lycts B rpade ecTh MocaeI0BaTeIbHOCTh BEPIUIMH, B KOTOPOH COCEHHE BEPIIMHBI CMEKHBI.

Tornma myTh, B KOTOPOM HavyajibHasi U KOHEYHAsi TOUKU COBIIAJIAl0T, HA3bIBACTCSA
+. IUKJIOM

: meTiien

: IepEBOM
-1 JIecoM

I:

S: I'pa¢ Ilerepcena nmeet Bua

<]

&
AVA

AN

S: I'pad, congeprkamuii kak pedpa, Tak ¥ TyT'H HA3bIBACTCS

-: OPUEHTHUPOBAHHBIM
- HCOPUEHTUPOBAHHBIM

+: CMEIIaHHbIM

-: IPOCTHIM

I:

S: I'pad, Bce pebpa KOTOPOTO SIBISIOTCS TyTaMH Ha3bIBAETCS
+: OpPUEHTHPOBAHHEIM

-: HEOPUEHTUPOBAHHBIM

-: CMEIIaHHBIM

-: IPOCTHIM
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I:

S: Pebpo, coeamHsmONIEE OJIHY U TY K€ BEpIIMHY C caMoil co00ii, Ha3bIBaeTCs
- IUKIIOM

+! metien

- Iyrou

-: OPUEHTHUPOBAHHBIM

I:

S: I'pad Ge3 merenb U KpaTHBIX pedep HAa3bIBACTCS

-: CMEIIaHHBIM

-: MyJIbTHTpadom

+: IPOCTBIM

-: iceBorpagom

I:

S: I'pa¢ Ge3 merenb, HO ¢ KPAaTHBIMU PEOPaMK HA3bIBAETCS

-: CMEIIaHHBIM

+: MmyabTUTpadOM

-: mceBaorpadom

- IPOCTBIM

I:

S: I'pad, comeprkamuii kKak KpaTHbIE peOpa, TaK U MeTJIM Ha3bIBACTCS

-: CMEILIaHHBIM

-: MyJbTUTpadomM

+: mceBgorpadom

- IPOCTHIM

I:

S: I'pad, B koTOopom mro0as mapa BEpIIMH COSTUHEHHOE TOJIBKO OHUM PeOpPOM Ha3bIBAETCS
+: IIOJIHBIM

-: CMEIIaHHBIM

-: oprpagom

-: IPOCTBIM

I:

S: I'pad, crenenn BepuImH KOTOPOTO PaBHBI MEXKTy COOO0M, Ha3bIBAETCS
-: TIOJTHBIM

- IPOCTHIM

-: CMEIIaHHBIM

+: pETYJISIpHBIM

I:

S: JIBynonbHbIA Tpad, B KOTOPOM JIB€ BEPIIMHBI U3 PA3IMUHBIX JOJIEH COEIMHEHBI pedpoM,
Ha3bIBACTCS

-! PETyJIApHBIM

+: MOJIHBIM JIBYAOJIbHBIM

-: CMEUIaHHBIM

-: iceBrorpagom

I:

S: I'pad HazbpiBaeTcs ..., €CIIM OH PACHOJIOKEH B OJHOU IJIOCKOCTH, U €ro pedpa rnepecexarTcs
TOJILKO B BEpILMHAX rpada
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+: INIOCKUM

: DUIIEPOBBIM

. INTaHAPpHBIM

. TaMUJIbTOHOBBIM

S: [uki, comepxaruii Bce pedpa rpada, Ha3pIBaeTCs

+: 3UIEPOBBIM

: IPOCTHIM

. IOJIHBIM
-. FTaMHJIBTOHOBBIM

S: [uk1, mpoxosAImuil uepes Kaxayro BepIInHy rpada, Ha3bIBaeTcs

-2 DUJIEPOBBIM

- IPOCTBIM

-. TIOJIHBIM

+: TaMUAJILTOHOBBIM

S: Cas3HbIl Tpad), HE copepKAIIUN ITUKIOB, HA3BIBACTCS

+: nepeBom

- IBY/I0JIbHBIM
- IeCOM

-! PETyJIApHBIM

V1: 3 pediTuHroBas To4Ka
V2: ABromMopdu3msl rpados.
I:

S: Insa aBromopdusma g rpadal uepes «;(g) ecTb umciao map BepmuH (u,u9d) Takux, 4TO

d(u,u9) =...
+.i

-3

-1

Il

S: Jlna aBToMopdusma g rpadarl... ecTh MHOYKECTBO BEPIIMH U TaKWX, 4TO U = u9.

-1 Aut(g)

+:Fix(g)

-2 3(9)

- Ker(g)

I:

S: zomopdusm rpada Ha cedst Ha3bIBaeTCA
-: romomMop(hu3zMoM

-2 SHITOMOP(PHU3MOM

-: rosioMopQom

... rpadarl.
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+: aBToMOp(hHU3MOM

I:

S: MHOXeCTBO BceX aBTOMOP(PHU3MOB rpad)a OTHOCUTEIBHO ONEPAIIH YMHOXEHHUS MTOICTAHOBOK
SIBIISICTCS

- MOHOUJIOM, HO HE TPYyIIIOi

-: IOJIYTPYIIOM, HO HE MOHOUJIOM

+: rpynmnou

-: TPYIIIIOU]IOM, HO HE MOJIYTPYIIIO

I:

S: Kaxxgast koHeuHas rpynmna u3oMopQHa rpyImme ... HeKOTOporo rpaga.
-: TOMOMOP(HU3MOB

-: BHAOMOPPHU3MOB

-: ToTIoMOpQoB

+: aBTOMOp(HU3MO

I:

S: MHox)ecTBO BceX ... rpada OTHOCUTEIHHO ONEpaluy YMHOKEHHUS MOJCTAHOBOK SIBJISETCS
TpyNmoi.

-: TOMOMOP(}HU3MOB

+: aBTOMOpP(HU3MOB

-: BHAOMOP(PHU3MOB

-: ToTIoMOp(QOB

I:

S: ... rpada Ha cebs Ha3bIBaeTCcs aBTOMOp(du3MomM rpada T

-: romomMophu3m

-2 sHIIOMOpPHU3M

-: roioMopd

+: n3oMoppu3M

I:

S: Besikuii aBroMopdusm rpada I SBiseTcs ... JOMOIHUTENbHOro rpada I.
+: aBToMOp(hHU3MOM

-: roMmoMop(hu3MoM

-2 SHITOMOP(PU3MOM

-: romoMopdom

Kpumepuu ¢hopmupoeanusa oyenoxk no mecmosvim 3a0anuiam:
[lo utoram BBIMIOJIHEHUS TECTOBBIX 3aJaHHI OILEHKA MPOU3BOIUTCS MO MATHOATIILHOM

mikane. [Ipu mpaBUIIBHBIX OTBETAX Ha!
e 89-100% 3anmanmuii — «5» (6amoB);
o 70-88% 3amanuii — «4» 6amioB);
e 50-69% 3ananuii — «3» (6amna);
o 30-49% 3ananuii — «2» (6anna);
o 10-29% 3amanuii — «1» (6amn);
e wmeHnee 10% 3ananuit — «0» (6aysoB).
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4. Bomnpocsl Ha 3a4eT no gucuuiminee «Teopusi rpagos»

Ne Bonpoc Koa kxomnerennun
(coraacno PIINT)
1. | I'pad. OcHOBHBIC TOHATHS TeOpHH rpadoB. [TIKC-4
2. | Tunsl rpados. [Ipumepsr. [TIKC-4
3. Teopema o creneHsX BepIIMH HEOPUEHTHPOBAHHOTO rpada. [IKC-4
4. Teopema o creneHsX BEpIINH OPUEHTHPOBAHHOTO Tpada. [IKC-4
5. | Teopema o uucine pedep noxaHoro rpada. [IKC-4
6. | [Toarpader. [Ipumepsr. [TIKC-4
7. | Marpuna cmexxnoctu rpada. [Tpumep. [TIKC-4
8. | Marpuna uniuaeHTHocTr rpada. [pumep. [TIKC-4
9. | Marpuna goctmwxkumoct 1 Kupxroda. [Tpumep. [TIKC-4
10. | Uzomopdu3sm rpadoB u ero cBOHCTBA. [IKC-4
11. | Teopema o yncie nmomapHo HeM30MOPHBIX rpadoB ¢ [IKC-4
3aJJaHHBIM YUCIIOM pEOEp.
12. | I'eomerpuueckas peanusanus rpagos. [IKC-4
13. | [Inockue u maHapHbie rpagBbl. [IKC-4
14. | Hoarpad rpada. OcroBuble noarpadsr. Kputepuii miaockoit [IKC-4
peanuzanuu rpada.
15. | Mapuipytsl Ha rpadax. CBI3HOCTb, KOMIIOHEHTHI CBSI3HOCTH. [IKC-4
16. | Kpurepuii uranaproctu [Tontpsiruna — Kyparosckoro. [TIKC-4
17. | Ditnepossl rpadbl. [Ipumep. Teopema Ditnepa. [TIKC-4
18. | 'amuibsTOHOBHI rpadel. [Ipumep. Teopema. [TIKC-4
19. | HdepeBbsa. Teopema 0 BUCSYMUX BEpIITUHAX JIEPEBA. [IKC-4
20. | HepeBbs. Teopema o uucine péoep nepesa. CieacTBus. [IKC-4
21. | Teopema Kamiu 0 ynciie moMeueHHBIX J€PEBBEB. [IKC-4
22. | Teopema 0 IUKIOMATUYECKOM YHCIe Tpada. [IKC-4
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