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1. Kputepuu u cpeacTsa olleHMBAaHUS KOMIIETCHIINH M MHAUKATOPOB X JOCTH:KeHHUsI, (DOPMHUPYeMbIX THCHHUILUINHON (MOAYJIeM)

Kon n PesyabTaThl 00y4eHus 10 AUCHHUILIAHE (MOAYJIIO) 0
Kon n HauMeHOBaHUe OueHouHbIE cpeAcTBA UEHOMHDIE
HaMMEHOBaHHUE HHIAKATOPA(0B) TeKYIIero KOHTPOJIs cpencrsa .
KOMIIETEeH T JOCTHKEHHUSI 3 TIPOMEAYTOUHOH
e — Hamo Ymemo Bnaoemuw arrecTaluu
OIIK-1 N-Tonk OCHOBHBIE - OCHOBBHI 0OmIEl | UCIIOIB30BATH - TECTOBBIC 3aJJaHM; DK3aMeHaIHOHHEIE
TTOHATHS anreOper; HOBEHIIIME METOJBI | - TUIIOBBIE 3aJaHMSI 11O OMITeTHI
CnocobeH 3HaTh: OCHOBBI TEOpUH OCHOBBI HCCIIeTOBAHNS B BapHaHTaM IS PesynbraTs
TIPUMEHSTh MaTeMaTHKH, PH3HKH, MHOKECTB; KOMOWHATOPUKH obmacTi BBITIOJTHEHUS TEKYILETro
€CTECTBEHHOHAYYH | prruiiorima o oi OCHOBHEBIE - TIPUMCHATH CIEI[HATH3aIH pacueTHO- KOHTPOJISI
bIE U R — TIOJI0KEHHUS MaT€MAaTU4ECKUE | -  HaBBIKAMU rpaduyeckoi paboThl
0O0IIIeUHKEHEPHBIC TEOpUH METO/IbI B MaTeMaTHYeCcK | - KOMILICKT 3aJaHui
3HAHUS, METOIbI TIpOrpaMMHpOBAHH rpa¢os; 3a/1a9ax Oro MOJX0Ja K | JJIs BBIITOJHEHHS
MaTeMaTHYECKOTO 2JIEMEHTHI HH(POPMATHKH; peIIeHIIO TIPaKTHYECKUX padoT;
aHaAIN3a 1 WJT-2omc TEOPUH 3a/1a4 B
MOJICITPOBAHHS, OyJIeBBIX npodeccuonan
TEOPETHYECCKOTO H YMeTh: pemrath GyHKIHT; BHOW 00JIACTH.
9KCIIepUMeHTaIpH | CTAHIAPTHBIC
OTO0 HcclieioBanus | MpoeccnoHaIbHbIC
B 3a/1a4M C
HE)O(i)eCCI/IOHaHLHO [IpHMEHEHHEeM
1 ACATEIBHOCTH | ocrecTREHHOHAYUHBIX

U OOIIEMH)KEHEPHBIX
3HaHWM, METO0B
MaTeMaTHYECKOIO
aHaM3a u
MOJICITHPOBAHHS.

I/II['3OHK—I

BJ'IaZ[eTI)Z HaBbIKaMH
TCOPCTUYCCKOIo 1
OKCIICPUMECHTAJIBHOT' O
HCCIICOOBaHUA




00BEKTOB

po¢eCCHOHATBFHON

JeATEILHOCTH
OIIK-7

N-1omnk7 - OCHOBHbBIE -peuars TUHOBbIE - METOJIaMH TEOPHH | - TECTOBBIC 3a/IaHHS; -
Crocobex TOHSITHS 3a1a4H, JIICKPETHBIX - TUIMOBbIC 33JaHUsI [0 | YK3aMCHAIIMOHHbBIE
pa3pabaTbIBaTh 3HaTh: OCHOBHBIC HHCTPYMEHTBI HCIIOJIb3yEeMbIE MPU MaTeMaTHYECKUX BapUaHTaM s OuIIeTHI;
ANTOPUTMBI U | g3pIKH TEOpUH MIPUHSITAYU PELICHU B | CTPYKTYp IpU BBITTOJTHEHHUS - pe3yJIbTaThI
MPOTPaMMBI, nporpaMmupoBanns u | AACKPETHBIX obnacti PCLLCHHH THIIOBBIX | PacueTHo- TEKYIIEro
NOPUTOMHBIE  JUIs paBoTsi ¢ Gasanm MaTEMaTUYCCKUX | MPOTPaMMHUPOBAHUS | MHXKCHEPHBIX 3a7a4 | rpaduyeckoii paboThl KOHTPOJIS
MPaKTHYECKOTO CTPYKTYp B 001acTH

HHBIX

MPUMEHEHUS Aia ’ MIPUMEHHUTEIBHO K HH(GOPMATHKY U

OTEpallMOHHbIC NPUMEHEHHIO NpOrpaMMHUPOBAHH

CHCTEMBI ¥ 000JIOUKH, | S3BIKOB A

COBPEMEHHbBIE MPOrpaMMHUpPOBaH

IIporpamMMHsbIe cpefsl | U, IOCTPOCHHUIO

paspaboTku Y VICTIOJTE30BaHHIO

OTEePaIMOHHBIX
nH(GOPMAIIMOHHBIX
. | cucrem u
CHCTeM M TeXHOIOTHH | joo

N-20nx

YMeTb: IpUMEHSATh
SI3BIKA
MIPOTPaMMHPOBAHUS H
paboThI ¢ 6a3aMu
JTAHHBIX,
COBpPEMEHHBIE
MIPOTPaMMHEIE CPEIIBI
pa3paboTku
UH(POPMAIIMOHHBIX
CHCTEM U TEXHOJIOTHI
JUTS aBTOMAaTH3AIHUN
OM3HEC-TIPOLIECCOB,
peueHust
MPUKJIAIHBIX 33724




Pa3IMYHBIX KJIACCOB,
BeneHUs 0a3 JaHHBIX
1 UHPOPMAITHOHHBIX
XPaHUIIUIIL

W-3onks

Bnanets: HaBbIKaMu
MIPOrpaMMHPOBAHUS,
OTIaJIKU U
TECTUPOBaHUS
MIPOTOTHUIIOB
MIPOrpaMMHO-
TEXHUYECKUX
KOMIIIEKCOB 337134




2. OueHka ypoBHsl C()OPMHUPOBAHHOCTH KOMIIETEHIUIT (MHAMKATOPOB UX JOCTHKEHHS)

Iloxazarenn Illkajia ¥ KPUTEPHH' OLEHKH YPOBHS C(hOPMHPOBAHHOCTH KOMIETEHU I (MHIMKATOPOB UX JOCTHKEHMS)
OUCHHBANHII Hwuxe moporosoro Iloporossrii IIpoaBuHyTHI Boicoxknii
KOMIIeTeHI Ui
(«HeyOosnemsopumenbHo») («yoogremeopumenbHo») («xopowioy) («omauunoy)
(MHIUKATOPOB
HUX JOCTHKEHNS)
IosHoTa YpoBeHb 3HAHUM HUKE MuHUMaIBHO AOMYCTUMBIN YPOBEHb YpoBeHs 3HaHUIT B 00BEME, YpoBeHb 3HaHUIT B 00BEME,
3HAHUM MHUHHIMAJIbHBIX TPeOOBaHMUI. 3HAHUMN. COOTBETCTBYIOILIEM IIPOTpaMMe COOTBETCTBYIOLIEM IIPOrPAMMeE
Nmenu mecto rpyObie OMmMOKH. JomnyeHs! He rpyOble OMIHOKH. TIOATOTOBKH. MOJTOTOBKH.
Jlony1eHsl HeKOTOpbIe MOTPEHIHOCTH.
Haunune IIpu BBINIOJIHEHUH CTaHIAPTHBIX IIponeMoHCTPUPOBAaHBl OCHOBHBIE IIponemoncTpupoBaHbl Bce OCHOBHBIE | [IpoeMOHCTpUPOBaHBI BCE OCHOBHBIE
YMeHUI 3a[JaHUii HE TPOAEMOHCTPUPOBAHBl | YMEHHS. YMEHHSL. YMEHHSI.
OCHOBHBIE YMEHUSI. BeINoIHEHBI TUIIOBBIE 3a1aHUS C HE BeInoaHEHBI Bce OCHOBHBIE 3a1aHUS C | BBINONIHEHBI BCE OCHOBHBIE U
Nmenn mecTo rpyOble OMmmMOKH. rpyOBIMH OITHOKaMHU. HEKOTOPBIMH IOTPEIIHOCTSIMU. JIOTIOJTHUTEIBbHBIC 3a/1aHNs 0€3 OMNOOK U
BeInonHeHs! Bce 3a1aHMsl, HO HE B BeInonHeHs!l Bce 3a1aHusl B TOJTHOM MOTPELIHOCTEN.
MIOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOpPHIE C HeloueTaMH. | 3aJaHusl BBIIIOJIHEHBI B IOJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 0e3 HeloYeTOoB.
Haunuue IIpu BBINIOJIHEHUU CTaHIAPTHBIX Hmeercs MUHUMAaNBHBINH HAOOP IIpomnemoHCcTpHpOBaHBI 6a30BBIE IIpoieMOHCTPUPOBaHBI BCE OCHOBHBIE
HABBIKOB 3a[JaHAil HE TPOJAEMOHCTPUPOBAHBl | HABBIKOB ISl BBIITOJIHEHHUS HaBBIKH IIPU BBIIIOJHEHUN YMEHHSI.

(BJ1aieHHE ONBITOM)

0a30BbIe HABBIKH.
Nmenn mecto rpyObie OmIOKH.

CTaHIOAPTHBIX 3aJaHUH C HEKOTOPHIMU
HEIOYETAMHU.

CTaHJAPTHBIX 3aJaHUH C HEKOTOPHIMU
HEIOYETaAMHU.

BrInoaHeHbI Bce OCHOBHBIC U
JIOTIOJTHATEBHBIE 3a0aHus 0e3 OIMOOK U
MOTPELIHOCTEH.

[IpogeMOHCTPUPOBAH TBOPUYCSCKHIA
MOJIXO/1 K PEIICHHUIO HECTAHIaPTHBIX
3a/ad4.

XapakTepucTuka
copMUPOBAHHOCTH
KOMIIETeHIIUH

Komnerenuuu dakriuuecku He
c(hOpMHPOBAHEL.

Nmeromuxcs 3HaHUM, yMEHUI,
HaBBIKOB HEJJOCTATOYHO IS
peIeHus TPaKTHYECKUX
(TpodheccrOHAIBHBIX) 3a/1a4.

i

3a4eTHOE KOJMYECTBO OAJIJIOB HE
HaOpaHO COTIIACHO
YCTaHOBIICHHOMY AHMAaIa30Hy

CdhopMupOBaHHOCTH KOMITETCHIIAI
COOTBETCTBYET MHHUMAIEHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUM, yMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JJIS
peLIeHNS TPAKTHUECKUX
(mpodeccnoHaNbHBIX) 3a1a4.

nim
Habpano 3adueTHOE KOIMUECTBO OaIOB
COIJIACHO YCTAHOBJICHHOMY JHAIa30HY

ChopMuUpOBaHHOCTH KOMITETCHIIUN B
LIEJIOM COOTBETCTBYET TPEOOBAHISIM.
Nmeromyxcs 3HaHUM, yMEHUIH,
HAaBBIKOB JOCTATOYHO ISl PEIICHUS
CTaHIAPTHBIX PO ECCHOHATBHBIX
3aja4.

nim
Habpano 3adeTHOE KOIMUECTBO OaIOB
COIJIACHO YCTaHOBJICHHOMY JHAIa30HY

CdopMuUpOBaHHOCTh KOMITETEHITHI
MTOJTHOCTBHIO COOTBETCTBYET
TpeOOBAHUAM.

Nmeromuxcst 3HaHUM, yMEHHI, HAaBBIKOB
B MIOJTHOHM Mepe JOCTaTOYHO ISt
PEIICHUS CIOXHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, MPO(ECCHOHATEHBIX
3a1au.

NI

Habpano 3ageTHOE KOJIHYECTBO OAIIIOB
COTJIACHO YCTAaHOBJICHHOMY JTHAIIA30HY




3. Kpurepuu u mkaJjia OHeHUBAHNUS 3aJaHUI TEKYLIEro KOHTPOJIs

3.1 Kpurepuu 1 miKaj1a ONEeHNBAHNUSA MPAKTHYECKHX PadoT

[Tepeuens mpakTUYECKUX padOT, OMUCAHHME TOPSAKA BHITIOTHEHHS U 3allUThl padOTHI,
TpeOOBaHUS K pe3ysbTaTaM padOThl, CTPYKTYPE U COJIEPIKAHUIO OTYETA U T.II. MPEACTABICHBI B
METOAUYCCKUX MaTepHanax II0 OCBOCHUIKO AUCIIHUITJIMHBI (MOI[YJISI) n B BHCKTPOHHOM KprC B
OUOC MAY.

Ounenka/0amibl Kpurepuu ouenuBanus

Omauuno 3ananue BBITOJIHEHO MOJTHOCTBIO " MIPaBUIIBHO. Otuer o
1a60PATOPHON/TIPAKTHYECKON padoTe MOATOTOBIEH KAa4eCTBEHHO B COOTBETCTBHH C
TpeboBanusiMU. [10THOTa OTBETOB Ha BOMPOCHI MPEMOAABATENSI [IPH 3AIUTE PabOTHI.

Xopouio 3a7aHie BBIMOJHEHO IOJHOCTBIO, HO HET JOCTATOYHOTO OOOCHOBAHUS HIIH TPH
BEPHOM pCIICHUH JOMYIeHA HE3HAYMTENbHAs OIIMOKA, He BIMAIOMAS HA
MPaBHIBHYIO ITOCIICAOBATEILHOCTD PacCykaeHui. Bee TpeOoBaHuUs, IPeIbsIBIsSCMEIC
K paboTe, BEITIOTHEHBIL.
Yooenemeopumenvrno | 3amaHusi BBINOIHEHBI YaCTHYHO C OMIMOKaMH. J[EMOHCTpHUPYET CpEaHHI ypOBEHBb
BEITIONIHEHUS 33/aHUs Ha JabOpaTOpHYIO/MpaKkTHUECKyr paboTy. boipmmuHCTBO
TpeOOBaHUil, IPEIBSIBISIEMBIX K 33/IaHHIO, BBITIOJIHEHBI.
Heyoosnemeopumenvr | 3a7aHue BBITOTHEHO CO 3HAYUTEIBHBIM KOJIMYCCTBOM OIMMOOK Ha HU3KOM YPOBHE.

o MHOFI/IG Tpe6OBaHl/Iﬂ, Hpeﬂ'bﬂBﬂﬂeMbIe K 3aJ1aHN10, HC BBITIOJTHCHBI.
nin
3amaHne He BBIIOIHEHO.

3.2 Kpurepuu ¥ mKaJja oeHUBAHUS pacueTHO-rpaduuecKoi DaﬁoTbl

[lepeuenr  pacuértHO-Tpaduueckux  pabOT, PEKOMEHJAIMH TI0  BBIMOJHEHUIO
MPEACTABICHHl B METOJWYECKUX MaTepHaax I10 OCBOCHHUIO ITUCHUIUIMHBI (MOIYJsA) U B

anekTpoHHOM Kypce B DMMOC MAY.
B ®OC BxitoueHbl TUMIOBBIE BApHAHTHI pacu€THO-rpaguueckux padot Nel u No2.

PIP N2l "dnemeHTbl TEOPUM MHOXKeCTB. BUHapHble oTHOweHus"

3apgaua 1. 3agaHbl nogmHoxecTBa A,B,C MmHoXecTBa apabckux umnop. Hangure
noamHoxectea D=A U(BnC),E=(C&)n A. flBnseTca M o4HO U3 MHOXecTs D, E

NoAMHOXeCcTBOM gpyroro? BepHo nu, yto A,BuC NOKPbIBAOT BCE MHOMECTBO

apabckux unop?

Ne A,B,C

BapI/IaHTa
1 {1;2;3}, {1;5;6;7}, {0; 4; 8,9}
2 {0;2; 7}, {15 3; 5, 7}, {0; 2; 3; 8.
3 {1;2; 7}, {15 3; 5,7}, {0; 2; 3; 7}.
4 {1;5; 8}, {1; 3; 5,9}, {0; 2; 3; 7}.




5 {1;5; 8}, {1;3; 6,7}, {0; 3; 4; 8}.
6 {1;2;3; 5}, {1;3;5; 7}, {1;2; 5, 8}.
7 {1;2;3; 5}, {1; 3, 5}, {1;2; 5; 8}.
8 {1;2;3; 5}, {1;3; 7}, {1;2; 5; 9}.
9 {1;2;3; 5}, {3; 5; 7}, {1;2; 5; 6}.
10 {1;2;3; 5}, {1, 5; 8}, {1; 3; 5; 8}.

3apaya 2. [aHbl ABa MHoXectBa A u B. Tpebyerca HaliTU WUX [eKapToBoe

npousseaeHue.
Homep
dopmyna
BapuaHTa
1 A=(1,2,3), B=(3,4)
2 A=(2,3,4), B=(1,2)
3 A=(3,4,5), B=(2,3)
4 A=(4,5,6), B=(4,5)
5 A=(1,3,4), B=(2,4)
6 A=(1,2,3), B=(2,4)
7 A=(2,3,4), B=(3,4)
8 A=(1,3,5), B=(1,3)
9 A=(2,4,5), B=(3,4)
10 A=(5,6,7), B=(3,5)

3apaua 3. Ha KoHeyHOmM MHoXecTtBe {1, 2, 3, 4} c nomoulbio NepevyncneHuns
3a4aHO 6MHapHOe oTHoweHue R. locTpoiiTe mMaTpuuy OTHOLIEHUN. BbiacHUTe,
obnapaetr AaHHOEe OTHOLLEHUe CBOMCTBaMM pedIeKCMBHOCTH,
aHTUpedNEeKCMBHOCTH, CUMMETPUYHOCTH, aHTUCUMMETPUYHOCTHU n
TPAH3UTUBHOCTU. YCTAaHOBUTE, SABASAETCA NN AaHHOE OTHOLWEHWEe OTHOLIEHWEM

nopAaaKka nan sKBMBa1€HTHOCTH.

Homep BapuaHTa R

1 {(1;1); (1;2); (1;3); (1:4); (252); (253); (254); (353); (354); (44) ).




{(1:1); (2:1);5 (2:3); (2:4); (352); (353); (B54); (4:3); (4:4)}.

{(1,2); (1:3); (1:4); (2:3); (2:4); (3:4)}.

{(1;1); (251); (1:2); (2:4); (2;2); (4:2); (1;:4); (4:1); (4:4) ).

{(1;1); (2;1); (1:2); (2;4); (452); (1;4); (4:1)5.

{(2;1); (1;2); (2:3); (3:2); (1;3); (3; 1)}

{(1;1); (2:1); (1:2); (2:4); (252); (452); (1:4); (353); (4:1); (44)}.

{(1;1); (1:2); (2:4); (2:2); (1;4); (353); (454) .

| |INOOD LB WIN

{(1;1); (2;1); (2:2); (4:2); (4;1); (4:4)}.

[y
o

{(1:3); (1:4); (2:2); (2:3); (2:4); (4:2); (3:4); (4:4)}.

3apauya 4. [loKakuTe yTBeEp)KAEHME C MOMOLLbD MEeToZa MaTeMaTUYeCcKoM
MHAYKUWM ANA HaTypaabHbIX 1.

BapuaHT 1. [loKkaxkute, 4to n!/>2" npun BCeX HATypasibHbIX n>3,

BapuaHT 2. [loKa)kute, 4to cymma KyboB Tpex nocnesoBaTesbHbIX HAaTypasbHbIX
4yuncen Aenutca Ha 9.

BapuaHT 3. [loKaxkute, 4to 2">2n+1 Npu BCEX HATYpPabHbIX n>2,

BapuaHT 4. [loKkaxkute, 4to 7"—1 AennTca Ha 6 npu Bcex HaTypasibHbIX n.

BapuaHT 5. [loKaskute, u4to 1:2+2:5+3-8+...+n(3n—1)=n’(n+1) npu Bcex

HaTypa/bHbIX n.

n+1 2n—-1

BapuaHT 6. [JoKaute, uto 11" +12°" " genntca Ha 133 npu BCex HATypanbHbIX n.



2 2
+1
BapuaHT 7. [lOKaXKuTte, 4to 1+8+27+...+n3:n(nT) Npu BCeX HaTypabHbIX Nn.

n+1

BapuaHT 8. [JoKaxkuTte, 4to 9" —8n—9 aenntca Ha 16 npu Bcex HaTypasibHbIX n.

2n—1)(2n+1)
3

n
BapuaHT 9. [oKawute, uto 1+9+25+.. .+(2n—1)= ( npu Bcex

HaTypa/bHbIX N.

BapuanT 10. [loKaxuTe, 4to 10"—1 Aenntca Ha 9 npu BCeX HaTypanbHbIX n.



PrP Ne2 "Ipa¢b!"

Llenbto paboTbl ABASETCA NONYYEHNE NPAKTUYECKUX HAaBbIKOB MO
nccneaoBaHuio rpadoB 1 3aKpenieHne TeopeTUUYECKUX 3HaHUI no Teme «Fpadbiy.

3apgaHue Ha BbINOJIHEHUE paGOTbI

1. lns HeopMeHTUPOBaHHOIO rpada BbINOAHUTL C/ieaytoLLmMe ornepaLmu:
a) NocTponTb anarpammy rpada;
6) onpeaennTb aBnaeTca n rpad mynbturpadom namn ncesgorpadpom;
B) MOCTPOMUTb MATPULY UHLNAEHTHOCTY;
) NOCTPOUTb MaTPULY CMEXKHOCTY;
A) onpeaennTb MakKCMManAbHYHO U MMHMMANbHYHO CTEMEHW BEPLLMH;
e) onpenenvTtb AnameTp un paanyc rpada;
) HATU MHOXECTBO LeHTPasibHbIX BEPLUUH;
3) onpeAennTb YNCN0 KOMMOHEHT CBA3HOCTU rpada;
n) onpeaennTb Hannune TOYEK COYNIEHEHUA N MOCTOB B rpade;
K) onpeaennTb BEPLIMHHYIO N pebepHyto CBA3HOCTb rpada;
N) HAUTU LMKNOMATMYECKOE YMCNO;
M) NOCTPOUTb BA3UCHYIO LIMKNOMATUYECKYIO MaTpuLy;
H) NOCTPOUTb UMKNOMaTUYECKYo maTpuuy (15-20 unknos);

0) onpenennTb TONWMHY rpada;



n) BblAEGNUTb N1aHapHble noarpadsbi;
P) pacKkpacuTb BepLMHbI U pebpa rpada.
2. na opMeHTUPOBaHHOTO rpada BbINO/IHUTL CAeAYHOLNE ONepaLnm:
a) nocTpouTb gnarpammy rpada;
6) NOCTPOUTL MATPULLY MHUNAEHTHOCTY;
B) MOCTPOUTb MATPULLY CMEIKHOCTY;
r) onpeaennTb MakCUMabHYHO U MUHUMANbHYO NONY-CTENEHN BEPLLUH;

A) onpeaenntb ABAAeTcs Au rpad CUAbHO, OAHOCTOPOHHE WAKN clabo

CBA3HbIM;

€) HalTM KOMNOHEHTbI CUIbHOM CBA3HOCTU rpada;

) NOCTPOUTbL KOHAEHCaUMIO rpada.

BapuaHTbl 3agaHuii

3ajaH OPMEHTUPOBAHHbLIN (HanpaBaeHHbI) rpad, coctoawmn n3 10 BepwmrH n

17...20 pebep. Ana Kaxaoro BapuaHTta B Taba. 1.1 npmBeaeH CNUCOK PyHKLUMN

MHUMAEHTHOCTU pebep.

Tabauya 1 BapnaHTbl 3a4aHNM

Bap. 1 Bap. 2 Bap. 3 Bap. 4 Bap. 5 Bap. 6

2132848 ||7|9|]2|3]|]|9]3




1 10 6|5 3|7 4 2 |8
7 6 3|10 3|8 6 4 |6
7 7 6|1 711 8 6 |10
10 3 1|6 6|5 4 8|8
6 6 6|3 1|4 2 6|3
5 10 819 12 5 515
2 4 10| 4 319 5 512
7 7 8|7 519 1 1|10
8 4 811 5|5 7 514
4 7 51| 4 10| 10 8 4 |1
1 7 715 6| 2 3 4 | 8
5 4 915 49 3 919
8 5 1|6 5] 8 8 8|3
8 7 10| 7 6|5 8 10| 3
10 9 10| 2 2|7 10 6 |10
9 4 719 9 |10 5 1] 2
4 5 3|8 10| 7 10 6 |10







Bap. 7 Bap. Bap. 9 Bap. 10
8
3|16 2| 7 2 |9 6 | 10
5|10 |19 2 |9 8 | 6
1] 3 3|6 517 6 | 7
9| 9 2|10 5|5 7|8
6| 2 1] 8 11 10 | 2
4| 1 9| 2 10 | 9 9 |1
41 3 219 2 |2 4 16
9|10 | |1]| 2 4 |5 6|1
4| 1 8|7 4 11 2|5
1] 3 6| 7 2 |4 312
2|10 (3] 8 9 |9 9 | 8
1] 3 4| 4 4 19 7|7
6| 5 1|5 8 |4 1|1
2| 3 9|5 519 6|9
6| 7 9| 7 4 |5 58
2110 |3 2 6 6| (1010
8| 8 6| 1 2 |7 38
4| 7 2| 8 6 |7 11| 4







PeweHue npumepHoro sapmuaHTta PIP Ne2

3a4aH OPMEHTUPOBAHHbIN rpad G .

BepwwuHbl V={vs, V3, ..., Vo}, =10 (Tabn. 1.2).

Pebpa E={e;, €, .. , en}, m=17 (1abn. 1.3, v. — BepwKnHA Ha4yanbHas, V., —

BEPLUIMHA KOHEYHasn).

Tabauya 1.2

vill1(2(3]4|5|/6|7|8]9]10

Tabauuya 1.3

UccnepoBaHne HeopueHTUPOBAHHOrO rpada.

Pebpa e; 6e3 yyeTta HanpasneHuit (tabn. 1.4).

Tabauuya 1.4

(1234 |5|6|7|8|9




a) Avarpamma Heoprpada npmBeaeHa Ha puc. 1.1.

3 10/@/

16 12

2 g 15

14

17

Puc. 1.1 Anarpamma Heoprpada

6) pad He saBnAeTcs MynbTUrpadom: HeT oauHaKoBbix pebep. pad He
ABnseTca ncesgorpadom: HeT pebep MHUMAEHTHbIX TO/IbKO OAHOW BEPLUUHE.

B) MaTpuua nHumMaeHTHocTM pebep n BepwuH (Tabn. 1.5).
r) MaTpuua cmexHocTu BepwmH (Tabn. 1.6).

A) MaTpuua cteneHeit BepwnH (cymma ctonbuoB maTpuubl CMEXKHOCTHU) s(V)
(tabn. 1.7).

max(s(vi))=s(v7)=6; min(s(vi))=s(vio)=1.
Tabauua 1.5
1 111|111 |1]e
1/2|3(4|5|6/7(8]9 4 J




Vi

10




Vi

Tabauua 1.7

vi 1112(3]4]5|/6|7|8[9]10

s(vi)[5/4(2]|4|4(3|6[3|2]|1

e) AnameTp u paguyc rpada.

MaTtpuua pacctoaHmin mexay sepwuHamu d(vi, v;) (tabn. 1.8). OuameTtp
D(G)=max(d(v;, v;))=3.

MaTtpuua akcueHTpucutetToB e(vi)=max(d(v;, v;)) npn ¢pmMKkcnposaHHOM i (Tabn.
1.9). Pagnyc R(G)=min(e(v;))=2.

Tabauuya 1.8




10(2/2(3|3(2|2|1|3|2

Tabauua 1.9

vi [1]2|3|4|5/6|7|8/9|10

e(v)|212]3[3]2]3|2[3]3]|3

) MHOXeCTBO LeHTPasbHbIX BEPLWH: {V1, V3, Vs, V;}, T.K. AN HUX BbIMOJIHAETCA
paBeHcTBO e(v;)=R(G).

3) YMCno KOMMNOHEHT CBA3HOCTU (YMCNo cBA3HbIX noarpados): k(G)=1.

n) Toukn couneHenua: {v;}. Moctbl: {e,;}. MpK KUX yaaneHnn ysennumsaeTcs
YNCNO KOMMOHEHT CBA3HOCTU rpada.

K) BeplumMHHan cBA3HOCTb rpada paBHa 1. PebepHas cBA3HOCTb rpada pasHa 1.
T.K. Nnpu yaaneHnn ogHom BepwuHsbl (v;) Uam ogHoro pebpa (es) ysennumsaetcs
YMCNO KOMMOHEHT CBA3HOCTU rpada.

n) Unknomatmyeckoe umcno v(G) paBHo uucny xopa noboro ocrtosa (puc. 1.2)
rpada G, ecnm cBA3HbIM rpad MMeeT n BEPLUMH U m pebep: v(G)=m—-n+1.

Echv rpad G copepUT k KOMMNOHEHT CBA3HOCTU, TO €ro LMKAOMATUYECKoe
yncno: v(G)=m-n+k.

[aHHbIN rpad coaepXKnUT oAHY KOMMOHEHTY CBA3HOCTH, V(G)=17-10+1=8, T.e. B
rpade coaepkuntca 8 6asnCHbIX LLUKIOB.

m) BasncHaa umknomaTtuyeckaa matpuua (tabn. 1.10), rge ri...rs — 6asucHbIe
LUUKAbI.

H) ®parmeHT UMKAOMATUYECKOM MaTpuubl npeactasneH B Tabn. 1.11. Bcero
uUMKknos (2'-v—1)=(22-8-1)=247 (kombuHauM 6a3UCHBIX LUMKAOB). KaxKabl LMKA
nonyyeH BbinonHeHnem onepaumn XOR (cnokeHMe no moaynw 2) mexay
pebpammn 6a3nUCHbIX LIUKNOB.



2 5

-
L

17

Puc. 1.2 OctoB rpada

Tabauua 1.10

Xopabl OctoB




0) TonwmHou rpada G Ha3blBAeTCA HaMMEHbLUEE YMCNO NJaHapHbIX rPados,
obbeanHeHne KoTopbix gaeT rpad G. TonwmHa nnaHapHoro rpada pasHa 1.
OUEHUM HUXKHIOW rPaHULLY TONLWMHBI rpada:

n
ZSFZ

t(G)=1+OKPBHH3| =t
6(n-2)

rae s, — CTeneHb i-M BepLlnHbl; n — Konmyectso BepwmnH; OKPBHU3 — onepauua
oTbpacbiBaHUA APOOHOM YacTu.

Mony4yMm MMHUMANbHYIO TOALWMHY A3aHHOrO rpada:

t(G)21+OKPBHW3((34-2)/(6-(10-2)))=1+OKPBHWN3(2/3)=1.

Tabauua 1.11

Xopapbl OctoB

r|/0/1/0/ 0, 0|]O0O|O0O|O0O(1/0[{0|0OjO0OjO0O]O0O]1]|1

/00100000 |0I2|0j0Oj2j1|21]|O0

r/0/0/0O/Of1}]0,0|0(0|2|{0j|0j2j0|2(1]O0

r/0/0/0O/OJO0O}1,0|0(0|2|{0j0j0OJO0O|2 1|0

rs/0/0/0/OJ]O|O0O|0O0O|21(2/0|{0|1|0j0O]O0O |01

re |1/1/0(0/0|0|0|0(2/2{0{1/0[{0 |0 |1]|1]|r+n




ro{0/1]2{0] 0| 0|0 |0 |1{1/0|0|2{2 |1 |0 /| 1]ryrs

ra{0/0|21{1{0 | 0|0 |0[1{0(0/0|0[ 21 |0 | 1|1 ]|rstrs

r, |0/]0/0|1{1]0|0|0|1{0/0[{0[0| 0|0 |1]|1]rstrs

rs|0|ojolo[1[1]0|0|o]lololol1]0|0]|0]|0]rs+r

rs({0/0|0|O]O0O |11 /0|1{0|0|0|O0O| O |1 |1 | 1]retry

rs(0/0/0|{0O]O0O 0|1 |1|0[{1(0/2|{0[{ 0|0 ]| 0|0 |rsrs

re{1/0/{0{0]O0O |0 |0 |1|1{1/0|0|0O|{ 0|0 ]|O0|1]rgtr,

ri+ry+r
r-11(1{1{0,0|0|0]0}2|0(O0O|1(2|1 |1 |0|1]|;

ro4rs+r
rg/0/1/1{1/0|0|{0|0|0|{0|0|0[0O| 1|0 |0|O0]|,4

ra+ry+r
re({0/0|2{12j12 /000 |1|1/0O|/0|2|{2 (1|0 |1]|s

Fatrs+r
rp(0/0|/0O{1{1|1]0|0|{1{1{0/0|0O| 0|1 |0 (1]

Fs+retr
rn/0/0OjO|O}j2|1}|212|0|1|1|0/0|2|0|0|O0|1]|;,

rgtr7+r
r.,/0/0j0Oj0OjO|1|1|1|0|/0(0|1{0| 0|1 |1 |0|s

r7+rg+r
rs(1/0/0/0jO/O0O|1|1|0{0|O|0O|O|O0O|O0|O0|O0]:

rg+ri+r
r1/1/0/0{0|0|0|10|1|0|0|O0O]O0O]O0O]|1]|0],

n) BbiaeneHne nnaHapHbix noarpados. B yknagke Hawero rpada Ha NAOCKOCTH
HW 04HO pPebpo He nepeceKkaeTcs C APYrMM, KPOMEe Kak B BepliMHax rpada — T.e.
rpad MMeeT NNOoCKyo YKAaaKy (puc. 1.3), OH NnaHapHbIN.



p) Packpacka BepwuH n pebep rpada npuseaeHa Ha puc. 1.4. CmeXkHble
BEPLUMHbI M CMeXKHble pebpa A0M1KHbI ObiTb pacKpalLeHbl Pa3HbIMU LiBETAMM.

XpomaTuyeckoe YMcno paBHO 3 (YNC/IO LBETOB BEPLUMH).

XpomaTuyecKkunii MHAEKC paBeH 6 (uncno useTos pebep).

1 T ——

4 1 2
3 @ 1
9 3 6 4
—
4 3 2

§  o——0

Puc. 1.3 lNnocKaa yknagka Puc. 1.4 Packpacka rpada

UccnepoBaHue oprMeHTMpPOBAHHOrO rpada.

Pebpa e; (c yueTom HanpasneHuin) (tabn. 1.12).

Tabauya 1.12.

e|1/2(3|4|5|/6|/7(8/9(10|1 12| 3 (14| 5 |16|17

v.|4(1/4, 7 |1|8]7|6(1|92|6|1]|4|7|8]|3




a) ivarpamma oprpada npuseseHa Ha puc. 1.5.

6) MaTpuua MHUNAEHTHOCTU pebep 1 BeplmnH (Tabn. 1.13).

r) Matpuua cMmeKHOCTU BepLlumnH (Tabn. 1.14).

A) MaTtpuua nony cteneHen BeplunH s_(vi), s.(vi) (tabn. 1.15).
max(s_(vi))=s-(vs)=4; min(s_(vi))=s-({v1, Vs, V4, Ve, Vs, Vo, V10})=1;

max(s.(vi))=s.(v1)=4;  min(s.(vi))=s.({Vs, V10})=O0.

4

5

0 /
) 10/@

)

Puc. 1.5. Anarpamma oprpada

e) Mpad He ABNAETCA CUNBbHO CBA3HbIM, T.K. BEPLUMHA Vi (MM Vs) HEAOCTUKMMA U3
ApYyrnx BepLlnH B oprpade. Mpad asnaetca cnabo-cBA3HbIM, T.K. Heoprpad aBnaeTca
cBA3HbIM. [pad He ABNAETCA OAHOCTOPOHHE CBA3HbLIM, T.K. BEPLMHbI Vs U Vi
HeAOCTUXUMbI ApYr U3 apyra B oprpade.

Tabauua 1.13




Vi

Tabauya 1.14

1123 10
1(0/0|0 0
21|0|0 0
3/1/0|0 0




Vi

Tabnauuya 1.15

vi [1(2]|3]4|5|6 10
s(vi) [5|4(2|4(4]|3 1
s(vi)|1(3]|1]1(4|1 1
Si{vi)|4(21]|1(3|0|2 0
Tabauua 1.16
112(3]|4]|5 819 (10
1
1/0/0|0|0]|O 60| 0
2/9/0(0]0]O0 0 (10| O
3/12/0(0]0]0O0 0/0]|0




4 113/ 0| 0|0 0|0 00
5/0|0117| 3 0|15 0|0
1
6/ 00|04 0|0 0|0
1
7|5 0|0 2|0 0|0
8 0/]0|0]1 0|0 0|0
9/0|0]0]0 0|7 0|0
1
0/0|0|0]O 0| 4 0|0
Vi
Tabauya 1.17
1 2 4 6 7 8 9 10

1 0 0 (16,1) 0 0 0 0 0
2 0 0 0 0 (10,7) | (9,16) 0 0
3 0 0 0 0 0 (2,16) 0 0
4 0 0 0 0 0 |(13,16) 0 0

(17,2),

(3,13),
5 | (15,5) | (15,11) (6,1) (15,12)| O 0 0 0

(14,13
6 ) 0 0 0 0 0 0 0

(11,10

7 | (11,9) 0 (12,14) (11,8) | 0 | (5,16) ) 0
8 | (1,13) 0 0 0 0 0 0 0




9| (7,5 | (711) |0 0 0 (7,12) 0 0 0 0

10| 4,5) | (411) o] o |o| (@412 | o 0 o |o

3) KoHaeHcauma rpada.
KOMMNOHEHTbI CUNbHOW CBA3HOCTM 06BbEANHSAIOTCS B O4HY BeplKnHy (puc. 1.6):
ki={v1, Va4, Vs}; ko={v2, V7, Vo}.

Tabauya 1.18

1 2 4 6 7 8 9
11/(161,13)| O 0 0 0 0 0
(10,7,1 (10,7,1
2 | (10,7,5) 1) (9,16,1) 2) 0 0 0
3 0 0 (2,16,1) 0 0 0 0
4 0 0 (13,16,1) 0 0 0 0
(17,2,16)
(15,11,9) (3,13,16)
’ (15,12,1 (15,11, ’ (15,11,1
5| (6,1,13) 0 4) 8) 0 |(15,5,16) 0)
(14,13,1
6 0 0 0 0 0 6) 0
(11,8,14)
(12,14,1 ’ (11,10,
7 3) 0 (5,16,1) 0 7) |(11,9.16) 0
8 0 0 0 0 0 |(1,13,16) 0
9 | (7,11,9) 0 (7,12,14) | 0| (7,11,8) 0 (7,5,16) | (7,11,10)




(4,11,9) 0 (4,12,14) (4,11,8) 0 (4,5,16) | (4,11,10)
Tabauua 1.19
1 2 4 6 7 8 9
(16,1,13
) 0 (16,1) 0 0 16 0
8,
9,
(10,7,1 (10,7,1
(10,7,5) 1) (9,16,1) 2) (10,7) (9,16) 10
2 0 (2,16,1) 0 0 (2,16) 0
(13,16,1
13 0 ) 0 0 (13,16) 0
6,
(17,2),
17,2,16
3.13), v
15,5), 3,
(155) (15,12) (3,13,16
(15I1119 (6I1)I ? )I
) (15,12,1 (15,11, (15,5,16 | (15,11,1
(6,1,13) | (15,11) 4) 8) 15 ) 0)
(14,13,1
(14,13) 0 14 0 0 6) 0
5, (12,14),
(11,9), (11,8,14 (5,16),
), 12,
(12,141 (11,10, | (11,9.16
3) 11 (5,16,1) (11,8) 7) ) (11,10)




(1,13,16

8 | (1,13) o |o 1 0 ) 0

(7,5) (7,12)

” (7,12,14 o (7,11,10

9| (7119) | (711) | O ) (7,11,8) (7,5,16) )

(4,5) (4,12)
1 r (4,12,14 T (4,11,10

(4,119) | (411) | O ) (4,11,8) (4,5,16) )
8,12
14 4
9,5
2 15
\Qw
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Puc. 1.6 KoHaeHcaums oprpada
Ouenka/6anisl KpuTtepuu oueHnBanus
Omauuno Pa6oTa BBITIOIHEHA TIOTHOCTRIO, 0€3 OIMOOK (BO3MOKHA OJTHA HETOYHOCTb, OMHKCKA,
50 u 6onee HE SIBJISTIONIAsICsl CIIEACTBHEM HEMOHUMAHUS MaTepuana).
Xopowio PaboTa BBITIONIHEHA TTOJTHOCTHIO, HO 000CHOBAHMS IIArOB PEIICHHS HEJJOCTATOYHBI,
40-49 JIOTYIIIeHa O/{Ha HerpyOast olMOKa UITK J[BA-TPU HEI0YETa, HE BIMSIONINX Ha
MPABUIBHYIO MMOCIIEA0BATEILHOCTh PACCYIKIACHHIA.
Yooenemeopumenvno | B pabote momyiieHo Ooiiee 0aHOM rpy0oii omHOKK MK 00Jiee IBYX-TPEeX
30-39 HEZI0YETOB, HO 00YJArOIIUICS BIaeeT 00s3aTeIbHBIMA YMEHUSAMH 110 POBEPIEMOI
TEME.
Heyoosnemeopumenwvno | B pabote ecTh rpyObie OMMOKYA M HEAOYETHI
Menee 30 nim

paboTa He BHIMOTHEHA.




4. Kpurepunm m IKajJa OLEHUBAHHMS Pe3yJabTATOB O0y4YeHHs] O JMCHUILIHHE
(MoayJ110) MpU NPOBeIeHUM NPOMEKYTOUYHON ATTECTALIMH

4.1. Kpurepuu M mKaJja oeHUBAHNSA PE3YJbTATOB 0CBOECHUS AN CUUILIMHbI

(MoayJas) ¢ 3a4eToOM

Ecnu oGyuaronuiicss HaOpaja 3aue€THOE KOJIMYECTBO OAJIOB COIVIACHO YCTAHOBJIECHHOMY
JMara3oHy MO0 AUCHUTUTNHE (MOJYJIIIO), TO OH CUATAETCS aTTECTOBAHHBIM.

Ounenka Bajibl Kpurtepun onennBanus
Habpano 3aueTHOE KOIMYeCTBO 0AIJIOB COTJIACHO
3aumeno 60 - 100 P
YCTAaHOBJIEHHOMY HAIa30Hy
3aueTHOE KOIMYECTBO COTIIACHO YCTAHOBICHHOMY
He 3aumeno MmeHee 60

Jana3oHy 0ajioB He HaOpaHO

4.2. Kputepuu ¥ NIKaJ2a OHEHNBAHUSA PE3YJIbTATOB OCBOCHHUS TUCHHIIINHBI

(MO]_IV.TIH) C 3K3aME€HOM

Jna nucuuiuive (MoayJeil), 3aKkaHYMBAIOIINXCS 9K3aMEHOM, Pe3ysIbTaT MPOMEKYTOUHON
aTTeCTalluM CKJIaJbIBaeTCs M3 OamoB, HAaOpaHHBIX B XOA€ TEKYIIETO KOHTPOJIS H TpHU
IIPOBEJICHUH dK3aMeHa:

B ®OC BkiOYeH CHHMCOK BOIIPOCOB M 3aJaHUM K 3K3aMEHYy M THUIIOBOM BapHUaHT
HK3aMEHALlMOHHOTO OmiieTa:



4.2.1. CniuCOK TeopeTH4eCKNX BONPOCOB /sl NOATOTOBKH K IK3aMeHY 110

NN RO =

—t e \O
N=or

—
|98)

14.

15.

16.

17.

18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

AUCHUIIJINHE

Bropoii cemecTp
[Tpenmer u 3a1a41 KOMOUHATOPUKH.
[IpaBmiia cyMMbI ¥ IPOU3BEACHHUS.
CxeMmbl BEIOOpa C BO3BpAILICHHEM.
Cxembl BbIOOpa 63 BO3BpalllCHUS.
[TepecTanoBKku 6€3 MOBTOPEHUIA.
Coueranus 6e3 nosropenuil. Tpeyronsuuk [lackans. bunomuansHas popmyna Herotona.
Pa3menienust 63 moBTOpeHUH.
[lepecTaHOBKM C TOBTOPEHUSIMU.
CoueraHus ¢ NIOBTOPEHUSMH.
Pa3menienust ¢ mOBTOpEHUSIMU.
[TpoucxosxaeHue u 3aauu Teopuu rpados.
[Tonsitue rpada, noarpada. 'omomopdusmer rpados. Mzomopdubie rpadsor.
I'eomeTpuueckoe npeacTaBieHue rpados.
OcHoBHbI€ 1eHicTBUS ¢ TpadamMu: 00beIMHEHUE, HECBI3HAs CyMMa, repecedeHune rpados.
[Toarpad, mopoxAeHHBINH OJMHOXECTBAMH BEpIIUH U pedep. Berunranue pedep u
BepiuH. Jlononnenne noarpada B rpade.
OcHoBHbIE IeHCTBHS ¢ Tpadamu: pssMoe pousBeaeHue rpados. Konrpysuims Ha rpade;
¢bakropuzanus rpada mo KOHrpy HIUH.
OcHoBHBIE IeHCTBHS ¢ TpadaMu: oOpalieHne OpUEeHTAIUK, CTUPAHUE OPUEHTAIINH,
MHAYLUUpOBaHKE opueHTalu. OpHeHTHPOBaHHbIE Tpadbl, HEOPUEHTUPOBAHHbBIE TPAQBI.
OcHoBHbIE IeHCTBHS ¢ TpadaMu: KoMro3uius (mpousseaenue) rpagos. CBoiicTa
koMmno3uiuu. Crenenu rpada OTHOCUTEIEHO KOMITO3UIUH.
ITpocteie rpagsl. [IpeacraBnenne npocTeix rpadoB OMHAPHBEIMU OTHOLICHUAMU. [10MHBIH
npoctoit rpad. Jomomuenune mpocroro rpada.
[Tnockue (rutanapueie) rpadsl. MunnMasbHble Herutockue rpagsl. Kpurepuii IlonTpsaruna
— KypatoBckoro mnanapaoctu rpada.
3ananue rpada MaTpULAMH CMEXKHOCTH M MHIIUIGHTHOCTH, CIIUCKOM pebdep. Kpurepuii
nzomMophHoCcTH rpadoB yepes UX MATPHUIbI CMEKHOCTH.
Crenenu u nosycreneHu BepiuH rpada. OqHOpoaHbIe Tpadbl.
MapupyTsl (IIyTH), LIETIH ¥ UKLl B Tpade.
OTHomeHune cBA3HOCTH (cnaboil ¥ CHIIbHON) U JOCTHXKUMOCTH JUIs BEPIIUH rpada.
baszucherit moarpad.
PaccTosiHUs B HEOPHEHTUPOBAHHOM rpade.
PaHru BepuIH OpHMEeHTHPOBAHHOTO Tpada.
Oitnepossl rpadsl. Kpurepuii 3inepoBocTH KOHEUHOTO HEOPUEHTUPOBAHHOTO rpada.
[TomysiinepoBsl Tpadsl. DiiepoBa Menb U YCIOBUS €€ CYIIeCTBOBAHMUS.
["amMunbToHOBBI Tpadsl. [lomyraMuIbTOHOBBI TpadBbl.
JlepeBbs M X CBOWCTBA.
®opmyna Kann.
OcToBHOE J1€pEBO.
basuchslii rpad.

4.2.2. Obpa3zen NPaKTHYECKOI0 3aaHUA K IK3aMEeHAIlHOHHOMY OWJIeTy, BTOPO#i ceMecTp.

3amaua Nel



HaiiTi KOIU4eCTBO BCEBO3MOKHBIX paCHI/IcaHI/Iﬁ Ha JCHb U3 IICCTU YPOKOB II0 ICCTH

JAHHBIM Pa3JIMYHBIM IIPEeIMETaM, CPEAN KOTOPhIX UMEIOTCA (PU3KYIbTypa U MaTEeMaTHKa,

TaKuX, TJe PU3KYIbTYpa U MaTeMaTHKa HE CTOSIT PSIIOM.

3agaua Ne2

JIOKa3aTB, 4YTO B KOHCYHOM HCOPUCHTHUPOBAHHOM JACPECBC YMCJIO BEPIIVH HA CAVNHUILY

MIPEBBIIIAET YUCIIO PEOE.

3amaua Ne3

[Tycte G — npoctoii Heoprpad Oe3 meTenb ¢ # BEepIIMHAMU U k KOMIIOHEHTaMH CBSI3HOCTH.

. 2
Jloka3zats, uTo uucio péoep B rpade G He nmpeBocxoaut C,_,,;.

Onenka

KpuTtepuu oleHKH 0TBeTa Ha YK3aMeHe

Omauuno

OOyvatomuiicss TAyOOKO H  TPOYHO  YCBOMJI  NPOTPaMMHBIA  MaTephal,
HCYEPIIbIBAIONIE, MOCIEA0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3Jjaraer,
YMEET TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOHW, HE 3aTPYyAHSIETCS C OTBETOM IMPHU
BHUJIOM3MEHEHUU BoIpoca. Biangeer cneuuanbHON TEPMHHOJIOTUENH, TEMOHCTPUPYET
O0ILYI0 J3pYAMLHMIO B TPEIMETHON 00IacTH, WCIOJIb3YyeT MPHU OTBETE CChUIKM Ha
MaTepuall CleNUaIu3uPOBaHHbIX MCTOYHMKOB, B TOM uucie Ha IHTepHeT-pecypcehl.

Xopowo

OOyuaronuiicst TBEpIO 3HAET MaTepUall, TPAMOTHO U IO CYIIECTBY M3JIaraeT ero, He
JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIMPOC, BIAJEET CHCIUATHHOM
TEpPMHHOJIOTHEH Ha JOCTAaTOYHOM YPOBHE; MOTYT BO3HUKHYTH 3aTPyIHEHHUS IIpH
OTBETE HA YTOYHSIONIME BONPOCHI MO0 paccMaTpuBacMoOi Teme; B LEIOM
JIEMOHCTPHUPYET OOIIY0 SPYJUIHUIO B IPEJAMETHON 00JIaCTH.

Yooenemeopumenwvno

OOyuatomuiicss UMeeT 3HaHHUS TOJIBKO OCHOBHOTO MaTepHaja, HO HE YCBOWI €ro
Jerayneil, IOMyCKaeT HETOYHOCTH, HENOCTAaTOYHO MpaBHIbHBIE (OPMYIHPOBKH,
IUTOXO BJIAZICET CIEHHATbHONW TEPMHHOJIOTHEH, AOIYCKAeT CYLIECTBEHHBIC OIIMOKH
IIPA OTBETE, HEIOCTATOYHO OPUEHTHUPYETCS B HMCTOYHMKAX CIICHHATH3MPOBAHHBIX
3HAHMH.

Heyoosenemeopumenvho

OOyuaroniuiics HE 3HAeT 3HAYUTCIFHOW YaCTH MPOrPAMMHOIO MaTepHaa,
JIOMTyCKAET CYIICCTBEHHBIC OIIMOKH, HAPYIIICHHUS JIOTUYECKOH MOCIIC0BATSILHOCTH B
W3JI0’)KEHUW TPOTPAMMHOI0 MaTepuania, He BIaeeT CHEeMalbHON TEPMHHOJIOTHEMH,
HE OPUEHTHPYETCS B UCTOYHUKAX CHEIMATN3HPOBAHHBIX 3HAHUI.

Her oTBera Ha nmocTaBieHHBIN BOIPOC.

Orenka, MoJlydeHHas Ha 2K3aMeHe, mepeBoauTcst B Oamisl («5» - 20 6amios, «4» - 15
6amnoB, «3» - 10 6amioB) U cymmupyeTcs ¢ 6annamMu, HAOpaHHBIMH B X0J1€ TEKYIIEr0o KOHTPOJIS.

HTorosasi oneHka 1mo CymmapHble 6aJLIbI Kputepuu ouenuBanus
JUCHUNIUHE (MOYJTI0) 1o JMCIHUILINHE
(MoayJi10), B TOM
qucie
BrImmonHeHs! Bce KOHTPOJIbHBIE TOYKH TEKYIIIETO KOHTPOJIS
Omauuno 91 -100 P M p
Ha BBICOKOM YPOBHE. DK3aMEH C/IaH
BrinonHeHsl Bce KOHTPOILHEIE TOYKUA TEKYIIETO KOHTPOJIS.
Xopowo 81-90 p y p
DK3aMeH CIHaH
KoHTponbHBIE TOYKH BBITIOTHEHBI B HEMIOJTHOM 00BEME.
Yooenemeopumenvno 70- 80
DK3aMeH caaH
Heyoosnemeopumenvro 69 u menee KoHTponpHBIE TOUYKH HE BHIIOTHEHBI WK HE CIaH dK3aMCH




5. 3agaHusi AMArHOCTHYECKON PpaldoThl /sl OLUEHKH PpPe3yJbTATOB O00y4eHHUsl IO
AUCHHUILVINHE (MOAYJII0) B PAMKAaX BHYTPeHHeH U BHEIIHell He3aBMCHMOH OLICHKHM KayecTBa

o0pa3oBaHus

®OC comepkXuT 3agaHusi JUIsl  OLICHMBAHUS 3HAHUM, YMEHUHA U  HABBIKOB,
JEMOHCTPHUPYIOMINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIMA M HHAWKATOPOB HX
JIOCTHXKEHUS B MPOLIECCE OCBOCHUS JUCIMILIMHBI (MOTYJIS).

Kommunext 3amanuii paspaboraH TakuM oOpa3oM, 4YTOObI OCYIIECTBUTH IPOLEAYDPY
OIICHKU KaXXJO0W KOMITETEHIINH, (POPMUPYEMBIX JUCHUTUITMHON (MOAYJIEeM), Y O0ydaromierocs B
MMCbMEHHOU (popme.

ConeprkaHre KOMIUIEKTA 33JJaHui BKIIFOYACT: mMecmoable 3a0aHUsl.

KoMnuiekT 3ajannii {MarHOCTHYECKOH PadoThI

OIIK-1.

CnocoGeH NPUMEHSITh €CTeCTBEHHOHAYYHbIE M 00IIeMHKeHEePHbIE 3HAHMUS, METO/IbI
MaTeMATHYeCKOr0 AaHAJIN3a H MOIeJIMPOBAHUS, TEOPETHYECKOT0 M IKCIEPUMEHTAIHLHOTO
MCCJIe/IOBAaHUS B MPO(eCCHOHAILHOI 1eATeIbHOCTH

3amanue 1. CKOJIBKO JIEMEHTOB COJIEPKUT MHOKECTBO MTPOCTHIX YKCEN, HEe mpeBocxoasmux 107
a) 0;
0) 10;
B) 5;
r) 4.
3aganue 2. Onepanus TeOPETUKO-MHOKECTBEHHOM Pa3HOCTH:
a) KOMMyTaTUBHA?
0) acconmatuBHa?
B) UIEMIIOTEHTHA?
I') He 00/1a1aeT HM O/THUM U3 MepevrcIeHHbIX BbIllIe CBOHCTB?
3ananue 3. buHapHOE OTHOIIEHUE «MEHBIIE» HA MHOYKECTBE BCEX LEJIbIX YUCEIl SBISETCS:
a) CHMMETPUYHBIM?
0) aHTUCUMMETPUYHbIM?
B) aHTUTPAH3UTUBHBIM?
I) He 00a/laeT HU OJIHUM U3 [IEPEUNCIICHHBIX BbIIIE CBONCTB?
3ananue 4. CKOJIBKO Ha MHOXKECTBE. COCTOSIIEM U3 TPEX JIEMEHTOB, UMEETCsI OTHOILICHHI
SKBHUBAJIEHTHOCTHU?
a) 8;
0) 3;
B) 5;
r)2.
3apanue 5. OToOpakeHUe BO3BEJICHNS B KBAJpaT U3 MHOXKECTBA BCEX BEIIECTBEHHBIX YHCEN B



B ce0s sABIsIeTCS:

a) UHBEKTUBHBIM?

0) CIOpBbEKTHBHBIM?

B) OMEKTUBHBIM?

') He 00J1a/1aeT HM OJJHMM W3 NePeYNCJIeHHbIX Bblllie CBOMCTB?
3ananue 6. Kakas u3 nepedyurcIIeHHbIX HIKE YIOPSIOYEHHBIX Nap MPUHAIEKUT SIPYy
0TOOpakeHHs BO3BEJICHHS B UETBEPTYIO CTENICHb U3 MHOXECTBA BCEX IIEJIBIX YUCEN B MHOXKECTBO
BCEX HEOTPULIATEIbHBIX LIEJIBIX Yncen?

a) (2; 4);

0) (-35 3);

B) (0; 1);

F) HUKaKas U3 BbIIICTICPCYHUCIICHHBIX.

3ananue 7. Crpenka [lupca nBoiicTBeHHa:
a) mrpuxy lleddepa?
0) UMILTAKAIIHU ?
B) KOHBIOHKIIUU?
r) camoii cede?
3amanne 8. Ckosbko uMeeTcs OyieBhIX (DYHKIMI OT YETHIPEX MEPEMEHHBIX, COXpaHsronux 07
a) 4?
0) 67
B) 8?
r) 10?
3ananue 9. Ckonbko umeercs pasnnynbix CAIH® oT Tpex 3ajaHHBIX IEPEMEHHBIX?
a) 256?
0) 64?
B) 87
r) 1287
3amanue 10. Kakas mapa OyneBbIx GyHKINN U3 HIDKETIEPEUUCICHHBIX 00pasyeT 06a3uc
MHOY€ECTBa BCeX OyJIeBbIX (PYHKIN?
a) KOHBIOHKIIMS, TU3BIOHKINA?
0) CIIOXKEHHE 10 MOIYIIO 2, KOHBIOHKIIUS;
B) CJIO’KEHHE 110 MO0 2, 1;
r) MMILUTHKAIMS, OTPUIIAHKE,

OIIK-7.
Cnoco0eH pa3padaTbiBaTh AJITOPUTMbI M IPOrPaMMbl, IPUTOAHbIE J1JIsl IPAKTHYECKOT 0
NpUMeHeHUs

3aganue 1. CKOIBKO MOXHO COCTaBUTh Pa3IMUHBIX CJIOB, TiepecTaBisis OykBel ciioBa BAPAH?
a) 120?
6) 60?
B) 57
r) 367
3aganue 2. CKOIBKO UMEETCS CIIOCOO0B COCTABUTh XOPOBOJ M3 JIBYX JEBOYEK U YETHIPEX
MaJIbYMKOB TaK, YTOOBI IEBOUKH OKa3aJIMCh ObI coceaxamu?
a) 720?
6) 120?
B) 48?
r) 60?



3ananue 3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHCEN, AECATUUHBIE IUPPHI KOTOPBIX
pacroJiararoTcsi B OpsiIKEe BO3pacTaHusl (ClieBa HAMpaBo)?
a) 48;
0) 84;
B) 44;
r) 88.
3ananue 4. CKoNbKO aBTOMOP(GU3MOB UMEET IPYIINa, COCTOSAIIAs U3 TPEX IIEMEHTOB?
a) 3?
6) 1?7
B) 67
r)2?
3aganue 5. CKOIBKO HUJI€AJIOB UMEET KOJIBIIO KJIACCOB BHIYETOB IO MOYJIIO 67
a) 3?
0) 4?
B) 27
r) 6?
3aganue 6. CKOJIBKO MMEETCs pa3IMyHbIX (DOPMABbHBIX CIIOB, COCTABIEHHBIX U3 TPEX JTAHHBIX
OykB 0€3 TOBTOPEHMUI, C UCTIOJIH30BaHNEM (JTF000€ YMCIIO pa3) OJHOTO 33IaHHOTO
OIEepalMOHHOTO CUMBOJIA?
a) 6;
0) 54;
B) 12;
r) 24.
3ananue 7. CkoabKo pebep UMeeT MOJHBIN npocToil Heoprpad 0e3 meTenb ¢ NAThI0 BepIInHAMU?
a) 20?
6) 10?
B) 57
r) 12?
3ananue 8. KakoBo MUHMMaJIbHOE YUCIIO pedep, KOTOphle HEOOXOIUMO YIAIUTh U3 MTOJHOTO
mpoctoro Heoprpada 6e3 meresns AT TOro, YTOOBI COOTBETCTBYIOMUHN TToATrpad cTai Obl
3iI1epOBBIM?
a) l;
0) 2;
B) 3;
r) 4.
3ananue 9. CKOJIBKO HMEETCsl IEPEBbEB Ha MATH 3aJJaHHBIX BEpIINHAX?
a) 257
6) 50?
B) 100?
r) 125?
3aganue 10. CkoabKO BUCSYMX BEPIIMH UMEET JIepeBo, 3ajaHHoe BekTopoM IIprodepa (3, 2, 2, 2,
3)?
a) 5?
0) 77
B) 37
r)4?
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