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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HanpasieHuto noAroroBkn 09.03.04 IlporpammHas uHKeHepus, yTBepkIAeHHbIM [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @eneparuu ot 19.09.2017 Ne 920,

[Mporpammy coctaBui(u):
K.(h.-M.H., f0o1eHT, noueHT, T.C. CuHeroBckas

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. kadenpoi, K.T.H., TOIEHT H.JIL. Psabuenox

COI'TTACOBAHO

Kadenpa «MubDOpMannOHHBIE CUCTEMBI U 3alIUTa WHOOPMALUKY, MPOTOKOI OT «21» mas 2024 r.
Ne 11

3aB. kadenpoi, K. 3. H, JOLUCHT T.K. Kupuiosa



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

dbopmupoBanre (yHIAMEHTaIbHBIX 3HAHUH B OOJIACTH JIUCKPETHOW MaTEeMaTHKH M CIIOCOOHOCTEH,

1 HEOOXOMMUMBIX Ul PELICHUs] Pa3IMYHBIX MAaTEeMaTHYECKHUX 3a/1a4, BO3HUKAIOIIUX IIPU TEOPETHYCCKOM H
IKCIEPUMEHTAILHOM HCCIICIOBAHHUSX B PO(ECCHOHAIBHOM JIeITeIbHOCTH

2 OBIIQJICHUC COBPEMCHHBIM amapaTtoM M METOJaMHU JHCKPETHOW MAaTEeMAaTUKU Ui JalbHEHIero
MCIIOJIb30BaHKsI TEOPETUUECKOM M IKCIIEPUMEHTAILHOM HCCIIEIOBAHUSIIX

3 (hopMUpOBaHUE JIMIHOCTH O0YYAIOIIETOCs, PA3BUTHE €r0 MHTEIUICKTa M CIOCOOHOCTEH K JIOTHYECKOMY H
ANTOPUTMUYCCKOMY MBIIIICHUIO

1.2 3agaun JMCUNIIHHEI

1 M3y4YeHHE OCHOB [UCKPETHOW MAaTeMAaTHKH KM OCBOCHHE NPHUEMOB pEIICHUSI MPAKTUYECKUX 3a/1a4
JUICIUILTHHBI

2 OBJIAJICHUC MAaTEMATUYECKUMHU METOJIJAMH JUCKPETHON MAaTEMATHKH TP PEIICHUH MPAKTUICCKUX 3a1a4

3 pa3BUTHE YMEHUs OIEPUPOBATh MOHATHAMH M METOAAMH JUCUHUILIUHBI, UCTIONB3yEMbIMH B JalbHEUIICH
y4e0HOI 1 IpodecCHOHANBEHON AeSITeNbHOCTH

1.3 Ilesi> BocHUTAHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00yUYAIOIIUXCS

Lenps mpodeccrnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHNE Y O0YUAIOIINXCS OCO3HAHHON MPO(heCCHOHATHFHON OPHEHTAIINH,
NOHMMAaHHS OOLIECTBEHHOI'O CMBICNIA TPyla M 3HAYMMOCTHU €ro Ul ce0sl JIMYHO, OTBETCTBEHHOT'O, CO3HATEIBHOTO M
TBOPUYECKOTO OTHOLICHUS K Oynylied JAesiTelnbHOCTH, Npo(ecCHOHaNbHOW JTHUKH, CHOCOOHOCTH IPEABHICTH
WU3MEHEHHs, KOTOPbIE MOTYT BO3HUKHYTH B NMPO(ECCHOHANBHON NESTEIbHOCTH, M YMEHUIO paboTaTh B U3MEHEHHBIX,
BHOBb CO3JaHHBIX YCJIIOBUAX TpyJa.

Lens BoCIMTaHMsI JOCTUTAETCS 110 MEpPE PELICHUS B €IMHCTBE CICAYIONIUX 3a/1au:

— (popmMupoOBaHHE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTaHUE YECTH, TOPJOCTHU, TIOOBU K Mpodeccuu, CO3HATENHPHOTO OTHOUICHHA K NMPO(ECCUOHANBHOMY JOJTY,
MOHMMAEeMOMY KaK JIMYHasi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— hopMupOBaHKE IICUXOJIOTHHU NPodeccuoHana;

— hopMupoBaHue NPOHECCHOHATIBHON KYJIbTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (opMHpOBaHHE COLMATEHOI KOMIIETCHTHOCTH U IpyTHe 3a/ladd, CBA3aHHBIC C UMUJIKEM NPO(YECCHH U aBTOPUTETOM
TPAHCIOPTHON OTPaCIIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Bbnok 1. Juctumnuael / O6s3aTeNnbHas 4acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTUKH, HA KOTOPbLIX OCHOBLIBAECTCHA U3YyUCHUE JTAHHOM JUCIHHUIIMHbI

1 b1.0.07 MaremaTHdeckuil aHanmu3

2 b1.0.08 Anrebpa u reomeTpust

3 b51.0.09 BrryncnaurenbHas MaTeMaTHKa

2.2 JIucuMn/JMHbI M NIPAKTHKM, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUHUIIIMHbI
He00X0IMMO KAK MpealiecTBYIoNIee

1 Bb1.0.12 Teopus BepoATHOCTEH U MaTeMaTH4YeCKas CTATUCTHKA

2 b1.0.13 MaremaTtu4eckast IOTUKa U TEOPHsSI aITOPUTMOB

3 b1.0.19 Teopust npuHATHS pelIeHUN

4 b1.0.23 Apxutektypa 9BM

5 b1.0.28 MogenmpoBaHue

6 b1.0.37 DxoHOMMKA NPOrpaMMHON HHXKEHEPUH

7 b52.0.04(I1x) [Ipou3BoACTBeHHAS - IPEIAUIUIOMHAS IPAKTHKA

8 b3.01([1) BeimosrHeHIE BBITYCKHOH KBATM(UKAIIHOHHOH pabOTHI

9 b3.02(J1) 3ammTa BRINYCKHON KBaMU(pUKAIIMOHHON pabOThI

10 OT/1.01 OCHOBBI HAyYHBIX HCCIIEIOBAHNN

3IIVIAHUPYEMBIE PE3YJIbTATBIOBYUYEHUSA IO ANCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJbHOM ITPOI'PAMMBI
Koa n Koa n HanmeHnoBanue
HaHMMeHOBaHHe HHANKATOPA TOCTH:KEHUS IInanupyembie pe3yJbTaThl 00y4eHUS
KOMIIeTeHIIUH KOMIIeTeHIIUH

OIIK-1 Cnocoben 3HaTh: OCHOBBI U CUMBOJIMKY JUCKPETHON MaTeMaTHKU
IIPUMEHATH OIIK-1.1 3H2eT OCHOBHI YMeThb: IPUMEHATh OCHOBHBIE MIOHATHUS IUCKPETHOM
€CTeCTBCHHOHAYYHBIC | MaTEMaTHKH, (PU3UKH, MaTEeMaTHKH NIPH PEIICHUH THIIOBBIX 33]a4 JUCITUILTIHEI
1 OOIIIEUH)KCHEPHBIE | BBIYUCIUTEIBHOU TEXHUKH U BrnaneTs: OCHOBHBIMU ITOHSATHSIMH, METOJIAaMU H
3HAHMS, METO/IBI IIPOrpaMMUPOBAHUS MaTeMaTHYECKUM allllapaToM JAUCKPETHOW MaTeMaTHKH MIPH
MaTeMaTH4ecKoro peIeHnH CTaHAAPTHBIX 33134
aHaausa u OIIK-1.2 YMmeer pemaTsb 3HaTh: OCHOBHBIE METO/IbI IUCKPETHOW MaTEMATHKH,




MOJCITUPOBAHUS, CTaHIapTHHIC MIPUMEHsIEMbIE TIPU PEeIICHUH CTaHAAPTHBIX 3a1a4

TEOPETHYCCKOTO U poheCCHOHATBHBIC 33a]]aUH C JIUCTIUATUTHHBI

9KCICPUMCHTAIBLHOTO | MPUMCHCHUEM YMeTh: 3archIBaTh MATEMaTHIECKYIO IOCTAHOBKY 3a]1ad;

HCCIICZIOBAHMUSI B €CTECTBCHHOHAYYHBIX H pemaTh cTaHaapTHHIE MPO(eCcCHOHATBHBIE 3a1a4H, HCIIONB3YS

poheCCHOHATBHOM 0OIICHHXCHEPHBIX 3HAHUH, METOZBI TUCIUIUTHHBL, IPEICTABIATH MOTyICHHBIC IPU

JeSITeIBHOCTU METOJIOB MAaTeMaTHYECKOTO peIIeHIH pe3yNbTAaThl B TSPMUHAX IMPEAMETHOH 00acTu

aHaJIM3a U MOJCITUPOBAHMUS Bragets: OCHOBHBIMU HOHSATHSIMH, TEPMAHAMHE JUCKPETHOM
MaTeMaTHKH;, MaTeMAaTHICCKAM allapaToM AUCIIUTLTHHE;
HaBBIKAMHU BBIOOPA, IPUMEHEHHUS METOIOB U allTOPUTMOB IS
pelIeHns CTaHIAPTHRIX PO(EeCCHOHATBHBIX 3314
3HAaTh: OCHOBHBIC TIOHATHSI, OTIPEICICHUS TUCKPETHON
MaTEMaTHKH; CBSI3H MEXTy Pa3IMIHBIMA TOHATHSIMH; METOIBI
U TIPHEMBI TEOPETHIECKOTO U SKCIICPUMEHTAIEHOTO
HCCIIeIOBaHMSA, IPUMEHSIEMBIC IS pEIICHIS 33124 B
po¢eCCHOHANTBHO NesITeTPHOCTH
YMeTh: IpeAICTaBIATh MATEMATHUYECKYIO TOCTAHOBKY 3a/1a4
OIIK-1.3 NmeeT HaBBIKH pen Y y safad,
BO3HHUKAIOIIUX MIPH TEOPETHIECKOM U IKCIIEPUMEHTAIIEHOM
TEOPETHYECKOTO 1 .
HCCIIETOBaHUN O0BEKTOB NMPO(EeCCHOHATFHON IeATEIFHOCTH;
9KCIEPUMEHTAIBHOTO N
BBIOMPATh ONTHMATBHBIA METO PEIICHHUS U 0O0OCHOBBIBATH
HCCIIeTOBaHUS OOBEKTOB N
N CBOH BBIOOD
po¢eCCHOHATBHOM .
BrnaneTh: MaTeMaTHYECKUM ammapaToM JUCKPETHOM
JIESTSIIbHOCTH
MaTEMaTHKH; HaBBIKAMH BBIOOpA M OIIEHKH ONMTHMAaIbHBIX
METOZOB MCCIICIOBAaHMUI; crioco0aMu 1 hopMaMu
MPECTaBICHHUS TOYICHHBIX PE3YIbTATOB TEOPETUIECKOTO U
SKCIIEPUMECHTAIBHOTO UCCIICAOBAHMS 00BEKTOB
po¢eCCHOHANBHON AESITEIPHOCTH B TEPMHUHAX MTPEIMETHON
obnacTi
4 CTPYKTYPA U COAEP) KAHUE JIUCIIUITJINHBI
OuHnas ¢popma *Kon
Yacbl MHAMKATOpa
Kon HaumenoBaHue pa3iesioB, TeM H BUAOB padoT Cemecr OCTIZKEHHS
Pl Jex | mp | a6 | CP
KOMIIETCHITMH
1.0 | Paznen 1. MHoxKecTBa, OTHOUIEHHS, OTOOpPaKeHHS.
DJieMeHTbl KOMOWHATOPUKH.

1.1 | MuoxectBa. Ormepanud Haa MHOXKECTBaMHU. Jlmarpammel OIlIK-1.1
Benna. 3aKoHBI anreOpsl MHOYECTB. puaIMT 3 2 6 6 OIlK-1.2
JBOWCTBeHHOCTH. OTOOpaXKeHHS MHOKECTB OIlK-1.3

1.2 | Ornowenust. CriocoObl MpeICTaBIeHs OMHAPHBIX OTHOLLCHUI. OIlK-1.1
CpotictBa oTHomIeHHHA. OTHOIICHWE SKBUBAJICHTHOCTH U 3 4 4 5 OIIK-1.2
YaCTUYHOTO MOPSIAKA OIlK-1.3

13 OcHOBHBIE  mTpaBuUja  KOMOMHATOPHUKH IlepecranoBku OIK-1.1

P priict. P 3 2 4 | OIK-1.2
pa3MeIleHus U COUeTaHHsI OINK-1.3

2.0 | Pasznen 2. Jloruueckue (pyHKIMH.

2.1 | Jlornueckue ¢ynkuuu (JI®). Crnocobsl 3ananus JIO onuoit n OIIK-1.1
JIBYX  IEpEeMCHHBIX. Cynepno3uiuu u (dbopmyIbL. 3 2 2 4 OIIK-1.2
DKBUBaJICHTHBIE MPEOOPa30BaAHS OIIK-1.3

2.2 OIlK-1.1
Hopmanbsasre hopmel. TeopeMsl pa3inoskeHuUs sl HOpMaTbHBIX 3 2 6 5 OTK-1.2

opM. PeneiiHO-KOHTaKTHBIE CXEMBbI '
(op OIK-1.3

2.3 | OyHKIMOHATIBHO-TIONIHBIE ~ CHUCTeMbl  (QYHKIMH.  Anrebpa OIK-1.1

XKerankuna w  nuHeiiHble (YHKIMH. MOHOTOHHBIE H '
N 3 2 4 5 OIIK-1.2

nBoiictBeHHble  pyHkimu. Kmaceer Ilocra. Teopema o OIK-1.3

(hYHKIIMOHATILHOH MOJTHOTE '

3.0 | Pasnen 3. DiemenTnl Teopun rpagos.

3.1 | OcHoBHble noHsTHS Teopun rpados. Knaccuduxanus rpados. OIIK-1.1
Cnoco0s1 3ananus rpagos. M3omopdusm rpados. Onepannu 3 2 4 5 OIIK-1.2
HaJl rpadamu OIIK-1.3

3.2 OIIK-1.1
Ces3HOCTh B Tpadax. MapmpyTel, LENd W  IUKIBL 3 2 2 OIK-1.2
JIByIONBHEIE, DIJICPOBHI M TAMHJIBTOHOBEI Ipadbl. JlepeBbs '

OIIK-1.3

3.3 OIIK-1.1
IInockue w tutanapHbie Tpadsl. ['panm miockoro rtpada. 3 1 1 4 OIK-1.2
®dopmyna Diinepa. Kpurepun mnanapaoctu. Packpacka rpados OIIK 1' 3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon
Yacsl MHIMKATOpa

OCTH/KEHUS
Jex | Mp | Jag | cp | ™
KOMIIeTEHIUH

Kon HaumeHoBaHue pa3es10B, TeM M BHI0B padoT
CemecTp

34 OIlK-1.1
B3BemeHnbie rpads 3 3 5 OIlK-1.2
OIIK-1.3

3.5 OIIK-1.1
PacuetHo-rpaduueckas padora Nel. DneMeHTH Teopun rpadoB 3 10 OIIK-1.2
OIIK-1.3

36 Htorosoe TeCcTHpOBaHHME IO CKPETHOM aTeMaTHKe OIIK-1.1
TOrOB TECTHPOBAHME MO  JHUCKPETHOH  MAaTeMaTHK 3 4 OTIK.1.2

(pasznensr 1-3) OIIK-1.3

OIIK-1.1
®dopma MPOMEKYTOUHON aTTECTAIIUH — 3a4eT 3 OIIK-1.2
OIIK-1.3

Hroro yacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO 17 | 34 57
aTTECTAINIO)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS }
TEKYIIETO KOHTPO.JIS YCIEBAEMOCTH M IMMPOMEKYTOYHOM
ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

@DOHJI OLEHOYHBIX CPEACTB U1 IPOBEIEHUSA TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUYHOM
aTTecTallMy N0 JUCLUILIMHE 0(opMIIeH B BHJE npuiokeHus Ne 1 k paboueid nmporpaMme TUCLUILIMHBI M pa3MelleH B
9JIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTEIbHON Ccpefie YHHBEpPCHTETa, AOCTYIHOH O0OydaromeMycs depe3 ero
JINIHBIN KaOUHET

6 YYEBHO-METOJAUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCUMIIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JUTEpaTYypa

Kon-Bo 3Kk3.
Bubnuorpadudeckoe onrcaHue B Oubinorexe/
OHJIAlH
6.1.1.1 Kysnenos, O. I1. [luckpeTHas MaTeMaTHKa I HEXKeHepa :- U3x. 6-e, crep. / O. I1. 68
e Kysnuemnos. CII0. : Jlanp, 2009. - 395c.
6.11.2 Muxkonn, C. B. [luckperHas MareMaTHKa A7 OakajgaBpa: MHOXKECTBA, OTHOIICHHS, 100
o ¢yHKIMH, rpads : yued. mocobue / C. B. Mukonu. CII6. : Jlans, 2012. - 186c.
[esenes, YO. I1. luckpeTHas MmaTeMaTHka : yueonoe mocodue / 1O. I1. Illesenes.
6.113 — 4-¢ m3a., crep. — Cankr-IletepOypr : Jlans, 2022. — 592 ¢. — URL.: Omnnaiis
R https://e.lanbook.com/book/206510 (nara obparienus: 15.04.2024). — TekcT :
3JIEKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo 3x3.
Bubmmorpadudeckoe onvcaHue B Oubnmoteke/
OHJIAHH

Jluxtapuukos, JI. M. Maremarnueckas soruka. Kypc nekunid. 3ajauHuk-
6.1.2.1 MIPaKTHKYM U pemeHus : y4e. nocobdue - U3x. 4-e, crep. / JI. M. Jluxrapuukos, T. 42
I'. Cykauesa. CII0. : Jlans, 2009. - 276c¢.

[etpsikona, E. A. JluckperHas MmaTemMaTuka : yueb.-metoa. mocobue / E. A.

ITerpsikoBa, T. C. Cunerosckas. Upkytck : UpI' YIIC, 2017. - 92c. 4l

6.1.2.2

ITerpsixoBa, Enena AnexceeBHa Jlormueckue QyHKIUY : yaeb. mocodue mo
nucruruinHaM " Juckpet. MatemaTuka" u "MaremaTtuka" s CTYJSHTOB JHEBHOTO
6.1.2.3 otn-uus / E. A. Tletpsikosa, T. C. Cunerosckas ; pen. A. I1. Xomenko ; denep. 176
areHTCTBO X.-/I. TPaHCIL., IpKyT. roc. yH-T myTei cooomr.. Mpkyrck : UpI'VIIC,

2009. - 70c.

ITerpskoBa, Enena AnexceeBHa DnemMeHTHI Teopun rpados : yuel. mocodue mo
nucruruinHaM " Juckpet. MatemaTuka" u "MaremaTtuka" sl CTY/IGHTOB JTHEBHOTO
6.1.2.4 otn-uus / E. A. Tlerpsikosa, T. C. Cunerosckas ; pen. A. I1. Xomenko ; denep. 177
areHTCTBO X.-1. TpaHCI., UpKyT. roc. yH-T myTei coobmr.. Mpkytck : UpI'VIIC,

2009. - 107c.

[letpsikoBa, Enena AnexceeBHa DIeMEHTHI TCOPHH MHOXKECTB. DIEMEHTHI

koMOuHatopHoro aHanmza :/ E. A. TlerpsikoBa, T. C. Cunerosckas; @enep. 17l

6.1.2.5




areHTCTBO X.-1. TpaHcIl.. Mpkyrck : UpI'VIIC, 2009. - 152c. ABT. yka3aHbI B KOHIIE
KHUTH

Cynomnaros, C. B. Jluckpernas matemaruka : yaeonuk / C. B. Cymomunaros, E. B.
OBunHHUKOBA. — 4-¢ u31. — HoBocubupck : HoBocnOupckmii rocy1apCTBECHHBIH

6.1.2.6 TeXHUYeCKU yHuBepcurert, 2012. — 278 ¢. — URL: Omnnaitn
https://biblioclub.ru/index.php?page=book&id=135675 (mata oOpamenus:
18.04.2024). — TeKcT : 3JIEKTPOHHBII.
[esemnes, }O. I1. COopHUK 32134 M0 JUCKPETHON MaTeMaTHKE (I MPAaKTHIECKUX
3aHATHH B rpymmax) : yaeoHoe nmocobue / FO. I1. IlleBenes, JI. A. [Tucapenko, M.
6.1.2.7 IO. HleBeneB. — Cankr-IlerepOypr : Jlanp, 2022. — 528 ¢. — URL: Omnmnaitn
https://e.lanbook.com/book/211148 (mata obpamienns: 15.04.2024). — Tekcer :
3JIEKTPOHHBIN.
6.1.3 YueOHO-MeTOAUYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI pa0oThl 00y4aIOIINXCH)
Kon-Bo 3Kk3.
Bubnuorpaduueckoe onncanue B Oubinorexe/
OHJIANH
Cumnerosckas, T.C. MeTtoandeckue yka3aHus o usydeHuto aucuumiuasl 51.0.10
JluckpeTHas MaTeMaTHKa o HamnpasieHuto noarorosku 09.03.04 IIporpammuas
6.13.1 uHKeHepus, npoduips Paspadorka nporpaMmHo-uHpopmMaronssix cucrem / T.C. Omaiin
D CuneroBckasi; UpkyT. roc. yH-T myteii coo6m. — Upkytck: UpI VIIC, 2023. — 15 c.
- TexcT: anexTponHsIid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47833_ 1398 2024 1 signed.pdf
6.2 Pecypchbl nH(pOpManMOHHO-TEeJIeKOMMYHUKAINOHHOI ceTn «UHTepHET»
6.2.1 OnexTpoHHO-OnONMHoTeYHas cucteMa «M3narenserBo Jlanby, https://e.lanbook.com/
6.2.2 DIeKTPOHHO-OMOINOTEYHAS CCTEMa «Y HUBEPCUTETCKast OMOIMoTeKa OHIainy, https://biblioclub.ru/
6.3 IlporpammHoe o0ecneyenne 1 HHGPOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nmporpaMmMHoe o0ecnieyeHue
6311 Microsoft Windows Professional 10, rocymapcrBenHbiii KkoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocynapctBenHsiit koHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, cBO0OOTHO pactpocTpaHsieMoe MIPOTPaMMHOE obecrnieueHne http://free-
6.3.1.3 - b
software.com.ua/pdf-viewer/foxit-reader/
6314 Adobe Acrobat Reader DC c_BoGo;[Ho pacmpocTpaHsieMoe  IpOrpaMMHOE  OOecreucHue
o https://get.adobe.com/ru/reader/enterprise/
Sunexc. bpaysep. IlpukmagHoe mnporpammHoe oOecrnedeHne oOmero HaszHaueHus, OducHbie
6.3.1.5 MIPWIOKEHUS, JINLIEH3US — CBOOOHO paclpoCTpaHsIeMoe MporpaMmmMHoe obecrieuenre no Jumnen3un BSD
License
6.3.2 Cnienuaiu3upoOBaHHOE IPOrPAMMHOE o0ecreyeHue
6.3.2.1 ‘ He npenxycmotpero
6.3.3 NHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycmoTpenst
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He nperycMoTpeHsI

7 OIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HbI,

HEOBXOJIUMOM JJIs1 OCYHECTBJEHUSA YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I', [, E UpI'VIIC naxogstcs no aapecy r. Upkyrck, ya. UepHslmesckoro, 1. 15;
xopnyc JI UpI'YIIC naxomutcs — o agpecy r. UpkyTck, yi. Jlepmonrosa, 1.80

VYuebnas aynuropus ['-309 1u1s mpoBesieHns ISKIIMOHHBIX U ITPAKTHYECKHUX 3aHATHH, 1Ta00paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHuE !
crenuaI3upoBaHHas MeOesb, MyJIbTUMEINANIPOCKTOP, IKpaH, (HOYTOYK IIepeHOCHOH).

VYuebnas ayauropus I'-301 ams npoBeeHNs IEKINOHHBIX U MPAKTHIECKUX 3aHATHH, Tab0paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAINH, KypCOBOTO IPOSKTUPOBAHUS (BBITIOIHEHHS! KyPCOBBIX

3 paboT), TeKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHHUE:

CICIHATH3UPOBAaHHAS MeOeIb, MyIIbTHMEIHAIPOSKTOP, (HOYTOYK epeHOCHOM). IJ1st MpOBEICHHS 3aHATHIA
HUMEIOTCS y4eOHO-HATIISTHBIE TOCOOUS (TUIAKATHI).

VYuebnas ayauropus I'-305 ams npoBeneHns TEKINOHHBIX W MPAKTHYECKUX 3aHATHI, Tab0paTopHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOSKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX

4 paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHHUE:

CICIHATH3HPOBAaHHAS MeOeIb, MyJIbTUMETUANIPOCKTOP, (HOYTOYK MepeHoCHOH). [ mpoBeNeHIS 3aHATHIA
HUMEIOTCS y4eOHO-HATIISTHBIE TOCOOUS (TUTAKATHI).




Yyebnas aynutopust I'-103 mis mpoBeaeHUs JSKIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX paboT,
IPYIIOBBIX U HHIUBUIYaIbHBIX KOHCYJIBTAIMNA, KYPCOBOTO MPOSKTHPOBAHUS (BBIMIOJHECHUS KYPCOBBIX
paboT), TeKyIIEero KOHTPOJIS ¥ MIPOMEKYTOUHOM aTTecTanuu. OCHOBHOE 000py/JOBaHUE:
CICIMATM3UPOBAHHAS MEOCITb.

VYuebnas ayauropus ['-207 ams npoBeeHNs IEKINOHHBIX W MPAKTUIECKUX 3aHATHH, TabOpaTOpHBIX padoT,
TPYIIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTAlNH, KypCOBOTO NIPOCKTUPOBAHUS (BBITIOIHEHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrectanni. OCHOBHOE 000pyJOBaHHME:!
crenuaa3upoBanHas MeoOesnb. [lis mpoBeieHns 3aHATHIH NMEIOTCsl Y4eOHO-HaIsJHbIe TOCo0HMs (TLIaKaThl).

VYuebnas ayauropus ['-212 as npoBeeHNs IEKINOHHBIX W MPAaKTUIECKUX 3aHATHH, Tab0paTOpHBIX padoT,
TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYIBTAINH, KypCOBOTO MIPOSKTHPOBAHNS (BBIIIOTHEHHS KYPCOBBIX
paboT), TeKyIero KOHTPOIIS M MPOMEXKYTOUHOH aTTecTanni. OCHOBHOE 000pyIOBaHNE:
crenuaa3upoBanHas MeoOesnb. [lis mpoBeeHns 3aHATHIH UMEIOTCsl Y4eOHO-HaIIsJHbIe TOCo0HMs (TLIaKaThl).

VYuebnas ayauropus ['-223 nms npoBeneHNs IEKINOHHBIX W MPAaKTUIECKUX 3aHATHH, Tab0opaTOpHBIX padoT,
TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYIbTalNH, KypCOBOTO MPOCKTUPOBAHUS (BBIIIOIHEHUS KYPCOBBIX
paboT), TeKyImero KOHTPOIS U MIPOMEKYTOUHOU arTecTanni. OcHOBHOE 000pyJOBaHHE:!
crenHratu3upoBanHas MeOens. [l mpoBeeHNs 3aHATHH UMEIOTCs yueOHO-HATIIAHbIe TOco0us (TUIaKaThI).

[omemieHns 7151 CAMOCTOATENBHON PaOOTHI 00YUAIOIINKCSI OCHAIIEHB KOMITBIOTEPHOH TEXHUKOM,
MTOIKITFOYEHHOHN K HH)OPMAIIOHHO-TEJICKOMMYHHUKAIIHOHHON ceTn «VHTepHeT», 1 00ecIeYeHbI JOCTYIIOM B

ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy Upl YIIC. [Tomenierns ams caMOCTOSTEIbHOM

9 paboTHI 00yJarOIIIXCS:

— YHTAJbHBIC 3AJIBI;
— y4eOHbIe 3a7bl BEIYUCTUTENbHOM Texaukn A-401, A-509, A-513, A-516, A-501, A-503, 1-505, A-507;
— MOMEIIEHHUS JUIA XPaHeHHsI U IPO(UIIAaKTHYECKOro 00CIyKUBaHMs yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOIUXCA
11O OCBOEHMIO JTMCIIMITJIMHbI

Bun yuebHoi
NIEITEILHOCTH

Opranuzanus yueOHO NesaTeIbHOCTH 00y4aromerocs

Jlexus

Jlekuust (ot nmatuHCKOro «lection» — YTeHHE) — BHUI ayAUTOPHBIX Y4YeOHBIX 3aHSITHIL.
Jlexnus: 3aKkianbpIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAHHOM, IOCJIEIOBATEIILHOM,
0000ImEeHHON (opMe; pacKpbIBa€T COCTOSHUE W TIEPCHEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH
00JIacTH HayKW U TEXHUKH; KOHIEHTPUPYET BHUMAaHHE OOYdaroIMXcsi Ha Hanboliee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOINXCSI.

Bo BpeMsi JIEKIMOHHBIX 3aHATHH OOYYarOLIMICS JODKEH YMETh CKOHLEHTPUPOBATH
BHUMaHHME Ha HM3Yy4aeMbIX NpoOJIeMax W BKIIOYHTH B paboTy Bce BHIBI HAMSTH: CIOBECHYIO,
00pa3Hyl0 1 MOTOPHO-JBHTIaTeNIbHYIO. J[JIs 3TOro Bech Marepual, u3jaraeMblii IIpenoaaBaTesem,
o0ydaromemMycsi HeoOXOIMMO KOHCHEKTHpoBaTh. Ha MONSIX KOHCIIEKTa CliefyeT IoMedaTh
BOIIPOCHI, BBIICTIEHHbIE OOYydJalOmMMCsl Ul KOHCYJIBTAllMM C TpernojaBaTeieM. BrIBoapl,
MOJy4eHHBIE B BHJE (DOPMYJ, PEKOMEHIyeTcs B KOHCIIEKTE IIOJYEPKHBATh WIN OOBOAWTH
paMKoii, 4TOOBI JTyUIe 3arOMUHAINCH. [101€3H0 COCTaBUTh KPAaTKHH CIIPAaBOYHMK, COJEPKAINN
OIpe/ieIeHus BAXKHEUIINX MOHATHH Jekinu. K KakaoMy 3aHATHIO clelyeT pa3o0paTh Marepual
npenpiaymed Jekmud. M3ydas marepuan 1o Y4eOHMKY WM KOHCIIEKTY JIEKLIWH, CIemayeT
HEPEXOUTH K CIEAYIOLIEMY BOIIPOCY TOJILKO B TOM Cllydae, KOI/la XOPOILIO YCBOEH IPEAbIIyILUN
BONIpOC. Psii BONPOCOB MUCHUIUIMHBI MOXET OBITh BBHIHECEH HAa CaMOCTOSATENBHOE H3y4YCHHE.
Takoe 3amaHue TpeOyeT OMNEPATUBHOTO BBHITIONHEHMs. B KOHCHEKTe JeKIud HeoOX0IuMOo
OCTaBHTb MECTO JUIS OCBEIIEHHS YHOMSHYTHIX BonpocoB. OOGO3HAauMTH BONIPOCH], TEPMHHBI,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUTh M MONBITATECS HAWTU OTBET B
pekoMeHayeMoil nureparype. Ecim camocTosiTenbHO He ymaeTcs pa3oOparbcs B MaTepHaie, TO
HeoOxonuMo c(hOopMyJIMpOBaTh BOIPOC M 3a/4aTh IIPENOJABATENI0 HA KOHCYJbTAIlMM, Ha
IIPAKTUYECKOM 3aHATUU

IIpaktuueckoe
3aHATHC

[IpakTryeckoe 3aHATHE — BUI aAyAUTOPHBIX YI€OHBIX 3aHATHH, Ile/IeHanpaBIeHHas Gpopma
OpraHM3any y4eOHOro mpolecca, Ipy peaii3alui KOTOpoi 00ydaromyecs 10 3aJaHuio U 10/
PYKOBOJICTBOM IPENOAABATENsl BBINOJIHAIOT IMpakTUdeckue 3agaHus. [Ipaktudeckue 3amgaHus
HarpasjeHbl Ha yriyOJleHHe HAayYHO-TEOPETHMYECKUX 3HAHUH M OBJIAJEHUE ONpe/eICHHBIMU
MeToJlaMH paboThl, B IpoOIecCe KOTOPBIX BBIPA0ATHIBAIOTCS YMEHHUS! M HABBIKH BBITIOJIHEHHS TE€X
WIM MHBIX y4eOHBIX IEHCTBHMH B JMaHHOW cdepe Hayku. [IpakTiueckue 3aHATHS Pa3BHBAIOT
HayYHOE MBIIUICHHE U pedb, MO3BOJISIOT NMPOBEPHUTH 3HAHUSA OOYYAIOIIMXCS, BBICTYMAIOT Kak
CPEeICTBa ONepaTHBHOIN 0OPaTHOHN CBS3M; IEh MPAKTUIECKUX 3aHATHH — YIITyONIaTh, paclIupsTh,
JeTaIM3NUpPOBATh 3HAHUS, IMOJIydeHHbIE Ha JIEKIMH, B 0000ImIeHHOW (opMe M COAEHCTBOBATH
BBIPAOOTKE HABBIKOB MPO(ECCHOHANBHON S TeTbHOCTH.

Ha mpakTuuecknx 3aHATHSIX HOAPOOHO PACCMATPHBAIOTCS OCHOBHBIE  BOMPOCHI
JUCHUIUIAHBI, Pa30MpalOTCs OCHOBHBIE THMBI 3amad. K KakXIoMy MPaKTHYECKOMY 3aHSATHIO
ClefyeT 3apaHee CaMOCTOSITEIbHO BBINOJHUTH JAOMAIHEE 3aJaHHe WU BBIYYUTH JICKIMOHHBIN
Mmarepual K cieayroonieid teme. CucreMaTHYecKoe BBIIIOJIHEHUE JIOMAITHHUX 3aJlaHui 00s13aTelIbHO




U SIBJIICTCS BAYKHBIM (PaKTOPOM, CLIOCOOCTBYIOIINM YCHEITHOMY YCBOSHHIO JUCIUTUINHBI

CamocTosTeabHas
pabora

OOyyeHne mo OUCHUIINHE «/IMCKpeTHass MaTeMaTHukay MpeaycMaTpUBacT AKTHBHYIO
CaMOCTOSITENIbHYI0 paboTy oOydatomerocs. B pasmene 4 pabodeld mporpamMmbl, KOTOPBIH
Has3biBaeTcsl «CTPyKTypa W COAEpKaHWE NHUCHHUIUIMHBD), BCE Yachl CaMOCTOATEIBHOM pPabOThHI
pacmucaHbl 10 TeMaM M BONpOCaM, a TaKXe yKazaHa HeoOxoxmmas ydeOHas IHuTepaTypa:
oOyuaromuiicss m3ydaeT y4eOHBIH Marepuan, pa3OupaeT HMpHMEpHl M pelIaeT pa3HOYPOBHEBBIC
3aJja4yl B paMKaxX BBINOJHEHHS KakK OOLIMX JOMAllHMX 3aJaHuil, TaK W WHIUBHIYaJIbHBIX
nomamaux 3amnanuid (MA3) u npyrux BHIOB padoT, HPEIyCMOTPEHHBIX pabodel mporpaMmon
JUCUUIDIMHBL. [Ipy BBINOJHEHMH NOMAalIHUX 3aJlaHuil 00ydYarolieMycsl clelyeT OOpaTHThCS K
3aJa4aM, PEIICHHBIM Ha IPEIBIAYIIUX IPAKTUUECKUX 3aHATHAX, PEIICHHBIM JOMAIIHUM padoTaM,
a TaKKe K NpUMepaM, IPHBOAUMBIM JieKTopoM. Eciam 3Toro Oynaer HemocTaToyHO st
BBITIOJTHEHHUS BCEH PabOTBHI MOKHO IOIOIHHUTENBEHO BOCIIOJIB30BATHCA YUYEOHBIMH IOCOOHAMH,
NpUBEICHHBIMA B pazmene 6.1 «YuebHas mnwmrepatypa». Ecim, HecMOTps Ha W3yYeHHBIH
Marepuall, 3alaHie BEINOJIHUTL HE YIAeTCs, TO B 00S3aTEIbHOM MOPSIKE HEOOXOIMMO MOCETUTD
KOHCYJIbTAIlHIO TIPETIONIABATEINs, BEAYIIETO MPAKTHIECKUE 3aHATHA, W/WIM KOHCYJBTAIUIO
JIEKTOpA.

JomamHne 3amaHus, WHAWBUIyalbHBIC JOMAlIHWE 3afaHUi H Jpyrue paboTsl,
NpeyCMOTPEHHbIE  pa0odell  MporpaMMOH  JUCHHMIUIMHBI  JOJDKHBI  OBITh  BBIIIOJIHEHBI
o0ydJaromuMcs B yCTaHOBJIEHHBIE IIPENOAaBaTEIeM CPOKH B COOTBETCTBUH C TPeOOBaHHSIMHU K
odopmileHHIO TEKCTOBOW M TpaduuecKodl NOKyMeHTauuH, chopMmyiaupoBaHHbIM B IlojoxkeHun
«TpeboBanus kK 0popMIICHHIO TEKCTOBOM M Tpaduueckoil ToKyMeHTaliu. HopMOKOHTpPOIIbY

Kommnekc y4eOHO-METOOMYECKUX MaTepraioB 0 BCEM BUAAM y4eOHOH NESTeNbHOCTH, NMPEAYCMOTPEHHBIM paboueii
MPOrpaMMOil TUCHUIIIHHBI (MOAYJIS), pPa3MEIleH B AJIEKTPOHHON MH(pOpMalMOHHO-00pa3oBatenbHol cpene Upl VIIC,
JIOCTYITHOW 00y4aromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTIKEHHUH 00YJArOIIMXCS B IPOIECCE U3YUCHHUS TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYaIOIUXCs B TIpoLiecce 00ydeHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 33]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OeHUBAHUSA KOMIICTCHIMUA, KPUTEPUU OLEHKH

Jucruminza «/{uckpeTHas MaTeMaTHKa» y9acTByeT B JOPMUPOBAHUY KOMITETCHIIUH:
OIIK-1. CrnocoOeH nUpUMEHSTh €CTECTBEHHOHAay4YHbIE U OOIIEMH)KCHEPHBIC 3HAHUS,
METOJIbl MaTEeMaTHYECKOTO aHAIN3a U MOJICIMPOBAHUS, TEOPETUIECKOTO M IKCIEPUMEHTAIBLHOTO
UCCIIEIOBaHMS B TPO(ECCUOHATTLHON IEATEIbHOCTH.

o4Hasi popmMa 00yYeHUs

HaumenoBanue Kon
HanmeHoBaHME OLIEHOYHOTO
KOHTPOJIBHO- WHAWKAaTOpa
Ne OOBEKT KOHTPOJIA cpencraa (popma
OIICHOYHOTO JTOCTHKEHUS *
TIPOBEACHUA*)
MEpOIPHUSATHS KOMITETEHIINU
3 cemecTp
1.0 | Pa3gen 1. MHoOKecTBa, OTHOIIEHUS], 0TOOPasKeHHS
1.1 Texymuid Omnepanuu Hax MHOKecTBaMH (Tema 1.1) PasnoypoBHeBbie 3alatH
KOHTPOJIb (TTMCHMEHHO)
1.2 Texymuit OTtob6paxkenus (tema 1.1) KoHcnekT (TMChbMEHHO)
KOHTPOJIb
13 Tekymumii MHoxecTBa. Onepauuu Haj Kontponpras paborta (KP)
) KOHTPOJIb MHOXkecTBaMH (Tema 1.1) (TTMCHMEHHO)
Texymmii OIIK-1.1 PasnoypoBHEBBIC 3amaun
14 KOHTPOJIb Ornomenns (tema 1.2) OIIK-1.2 (TTMCHMEHHO)
15 Texyuuit Bunaphsle oTHOIeHUs (TeMa 1.2) OMK-1.3 Konrponbras pabora (KP)
KOHTPOJIb (TMCBMEHHO)
1.6 Tekymuii DseMeHThl KOMOMHATOpHKH (Tema 1.3) KoHcnekT (micsMeHHO)
17 Texymmii Kom6unaropua (tema 1.3) PasnoypoBHEBBIC 3amaun
KOHTPOJIb (TTMCHMEHHO)
1.8 Texymuit OneMeHTH KOMOHMHATOPHUKH (Tema 1.3) Kontpombnas pabora (KP)
KOHTPOJIb (TMCHMEHHO)
2.0 | Pazmen 2. Jlormyeckne GyHKIHH
2.1 Texymuit Tabnuier uctTuHHOCTH (TeMa 2.1) Konrpoibnas paGora (KP)
KOHTPOJIb (TMCHMEHHO)
29 Texymuii Tabauupl MCTHHHOCTH. ODKBHUBAJICHTHBIE Pa3zHoypoBHEBbIE 3a1aun
' KOHTPOJIb npeobpasoBanus (tema 2.1) (TTMCBMEHHO)
Texymuii HopmainbHsie U COBEpLICHHBIE PasHoypoBHEBEIE 3a1aun
2.3 OIlK-1.1
KOHTPOJIb HOpMabHble GopMbl (Tema 2.2) OIK-1.2 (TMCHMEHHO)
2.4 Texymuii PeneitHo-KOHTaKTHBIE CXeMBI (TeMa 2.2) OINK-1.3 Pasnoyposnesbie sapaum
KOHTPOJIb (TTMCBMEHHO)
2.5 Texyuuit [MomHOTa cucTeM ¢yHKIHH (Tema 2.3) PasnoyposHessIe saziaun
KOHTPOJIb (TTMCBMEHHO)
Texymmii KontponrHas padora (KP)
2.6 KOHTPO Jlormueckue pynkimm (pazaern 2) (MHCHMeHHO)
3.0 | Pa3nen 3. DiemeHTHI Teopuu rpagos
31 Texymuii Wzomoppusm rpados. Onepauuu Hax KoHCIeKT (HCHMEHHO)
KOHTPOJIb rpadamu (Tema 3.1)
3.2 Texkymuii IInockue 51 IJIaHAPHBIE rpagsl. KOHCTIEKT (IHChMEHHO)
KOHTPOJTb Packpacka rpados (Tema 3.3)
. Bssemennnie rpadsl. 3amaua OIIK-1.1
Texyuii
3.3 KOHTDONE kommuBOsDkepa. Ilytn B rpadax. 3agada OIlK-1.2 Koncnekr (micsMeHHO)
i 0 KparyaiiimeMm nytu (Tema 3.4) OIIK-1.3
Texymmii Konrponsuas pabora (KP)
34 OnemeHTsl Teopuu rpados (pazmen 3)
KOHTPOJIb (TMCHMEHHO)
Texymuii PacuerHo-Tpaduueckast  pabora  Nel PacuerHo-Tpaduueckas
35
KOHTPOJIb «DnemMeHTsI Teopuu rpadosy (pasmern 3) pabora (PT'P) (mrceMeHHO)
. . OIIK-1.1 TecTupoBaHue
Texymwuii HToroBoe TecTHpOBaHME IO JUCKPETHOU
KOHTPOJIb MmaremaTuke (pasneinst 1-3) OIIK-1.2 (KOMIBIOTEpHbIC
OIIK-1.3 TEXHOJIOTHH)




Paspmen 1. MHoxecTBa, OTHOIIEHUS Baser (Texymas
) ’ ’ OIlK-1.1 ycIeBaeMoCTh/cobeceIoBaHuE)
[IpomexxyTouHas | OTOOpaKEHUS. OITK-1.2 Javer —  TecTHpOBaHHU®
aTTecTanus Pazmein 2. Jlorndeckue GyHKITUH. '
OIIK-1.3 (KOMITBIOTEpHBIE
Pasnen 3. DnemenTs! Teopuu rpagoB TexHONOrHH)

*d)opMa MMPOBCACHUA KOHTPOJIBbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIbIOTCPHBLIC
TCXHOJIOTHH.
Onucanue nmoxkasarejei u KpUTEPUEB ONCHUBAHUA KOMHeTeHHHﬁ.
Onucanmne mKan OICHUBaAHUA

KoHTpons KkauecTBa OCBOGHHS JUCLMIUIMHBI BKIIOYaeT B ce0s TEKYUIMH KOHTPOJIb
YCIIEBAEMOCTH U IPOMEXKYTOYHYIO aTTeCTalUi0. TeKyIUH KOHTPOJb YCIEBAEMOCTH H
IPOMEKYTOUHAsl aTTecTalys OOy4yaroIIMXCsl MPOBOASTCA B LENAX YCTAHOBJIECHUS COOTBETCTBUS
JOCTIDKEHUH  00ydalommMxcsi IMO3TanmHBIM — TpeOOBaHUSAM  O0pa3oOBaTEIbHONM MPOrpaMMbl K
pe3yibTaraM 00ydeHus 1 GopMUpPOBaHMS KOMIETEHIUH.

Tekyluii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOW MPOBEPKH 3HAHMIA,
YMEHUH, HAaBBIKOB OOydaroliuxcs. 3ajadya TEKYLIEro KOHTPOJIS — ONEpaTUBHOE U PEryJsIpHOE
ylpaBjieHHEe Y4eOHOW JeSITEIbHOCThIO OOYYaIOIIMXCs Ha OCHOBE OOpaTHOW CBS3M U
KOPPEKTUPOBKU. Pe3ylIbTaThl OLICHUBAHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKH IIPU NIPOBEIECHUN
IIPOMEKYTOUYHOM aTTECTALUH.

Jis  oleHMBAaHUS pe3ylbTaTOB OOy4YeHHMs] HCHOJIb3yeTcsl 4YeTblpexOayibHas —IlKaja:
«OTJIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOa/lJIbHAs LIKaja:
«3a4TEHOY, «HE 3aYTCHO».

IlepedyeHb OLICHOYHBIX CPEACTB, HCIIOIB3YEMBIX Ul OLEHUBAHMS KOMIETCHUMH, a TAKKe
KpaTKasi XapaKTepUCTHKA 3TUX CPEACTB IPUBEJCHbI B TAOIUIIE.

Tekylmuii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne KpaTkast xapakTepucTHKa OlEHOYHOTO CPEACTBA OIICHOYHOT'O CPeJICTBA
OIICHOYHOT'O CPEJICTBA
B ©OC
. TunoBoe 3aganue ajs
CpeacTBo /i MPOBEPKH YMEHUN NMPUMEHATH MOJyYCHHBIE BBIIONHCHIS
PacuetHo- 3HAHMA TI0 3apaHee ONpeAeNICHHOW METOAMKE ISl PEelIeHuUs pacueTHO

1 | rpaduueckass paboTa | 3ama4 WIK 3aJaHUI 110 pa3Aeily AUCIUILIHHEL.

rpaduveckoit padboThI

(PT'P) (mucsMeHHO)

MoskeT OBITh UCTIONB30BAHO ISl OLIEHKU 3HAHWUU, YMEHUH,
HABBIKOB ¥ (WJIN) OTBITA JAESITEIBHOCTH 00YJIarOIIUXCS

no  paszgenam/reMam

JUCTIATUTAHBI
CpencTBo I POBEpKHA YMEHUH NPUMEHSATH MONMy4eHHBIE | THIoBOe 3amaHue Iuis
3HaHUS 10 3apaHee OINPEeIICHHONH METOAMKE IS PEUICHUS | BBHIIONHCHHS
KontponmpHast pabota N .
2 (KP) 3a[a4 WK 3aIaHUH 10 pa3einy IUCIUILIHHEL. KOHTPOJBLHOH paboTHI
MoskeT OBITh HCIONB30BAHO U OIICHKH 3HAHWA, YMEHHHA, | IO  pa3aeraM/TeMaM
HABBIKOB U (WJIM) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS JUCTIUTUINHBI
Paznuuaror 3apauu:
— PeNnpOoAYKTHBHOTO YPOBHS, IO3BOJISIOLIME OLEHUBATH U
JMarHOCTHPOBaTh  3HaHWME  (DAKTHYECKOTO  Marepuaia
(Ga3oBble TOHSTHS, AITOPUTMBL, (aKTb) W YMEHHUE
MPaBUJIHO  KCIOJb30BaTh CHELHUAJbHbIE TEPMHHBI U
MOHSTHS, Yy3HaBaHWE OOBEKTOB M3YUeHHsS B paMKax
OIIPEEIIEHHOTO pa3/ieNia AUCIUIUINHBI;
MOXeT OBITh MCIIOJIb30BAHO JUIsl OLIEHKH 3HAaHUH M YMEHUH
O0pa3zerr 3amaHust IS
00yJaroIUXCs;
PaznoypoBHeBbIe pemeHns
3 — PEKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIOIINE OLIEHUBATh U .
3aja4n Pa3HOYpOBHEBOI
JIMarHOCTHPOBATh YMEHMSI CHHTE3UPOBATh, aHAJIM3UPOBATH, sazau

000011aTh (aKTUYECKUH M TEOPEeTHUYECKHi MaTephal c
(bopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM
MIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H;

MOXET OBITh HCIIOJIb30BAHO JUIsi OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB U (WJIM) OTIBITA IEATEITHPHOCTH 00YJAIOIINXCS;

— TBOPYECKOTO YPOBHSI, MO3BOJIAIONINE OLICHUBATH U
JUarHOCTHPOBaTh ~ YMEHHs,  HWHTETPUPOBAaTh  3HAHUS
pasMuHBIX 00JacTel, apryMeHTHpPOBaTh COOCTBEHHYIO




TOYKY 3PCHHS;
MOXET OBITh HCIIOJIb30BAHO [UIsi OLIEHKH 3HAHUM, YMEHHH,
HAaBBIKOB ¥ (MJIH) OTIBITA NEATEITHPHOCTH 00YIAIOIIIXCS

OcoOpIii  BHA TeKcTa, B OCHOBE KOTOPOTO JICKHT
AHAUTHKO-CUHTETHYECKass  repepaboTka  wWHpOpManun
MEPBOMCTOYHUKA (MCXOmHOTO Tekcra). Llemp  aToH
NEeSTeIbHOCTH —  BBIABIICHHE, CHCTEMAaTH3alus U
4 | KoHcriekt . . .\ | TeMbl KOHCIIEKTOB
o0o0menne (Cc BO3MOXKHOM KPHUTHYECKOH  OLIEHKOI)
HanOoJee EHHOM (JUIsl KOHCTIEKTHPYIOIIETro) HHHOPMALIUH.
MoskeT OBITh HCIOJIB30BAHO JIJIS OIICHKH 3HAHUM, YMCHUM,
HABBIKOB U (WJIM) OMBITA JCSITCIBHOCTH 00YJIarOIIUXCS
Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUH, MO3BOJISIONIAS
TectupoBanue ABTOMATH3UPOBATE NPOLEIYPY M3MEPCHUS YPOBHS 3HAHHH Donx TECTOBBIX
5 | (koMIObIOTEpPHEIC U YMEHUH 00y4aromerocs. saaHHit
TEXHOJIOTHH) MoskeT OBITh HCIIONB30BAHO IS OIICHKH 3HAHUH, yMEHU,
HABBIKOB U (MJIN) OTBITA JESITEIPHOCTH 00YJIarOIIUXCS
HpOMe}KYTO‘IHaH aTTecTanus
IIpencraBnenue
Ne Hanmenopanne Kpartkas xapakTepucTrKa OLEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOTO CPE/ICTBA
cpenctea B ®OC
CpezncTBo, TO3BOJSIONIEE OLEHUTH 3HaHMs, yMeHus, | [lepeueHs
HaBBIKOB U (MJIM) OTBITA JAEATEIBHOCTH O0yYarolerocs o | TeopeTHYECKUX
1 | 3auer JUCLUILINHE. BOIIPOCOB u
MokeT ObITh MCIOJIB30BAHO JUIA OLIEHKH 3HAHWH, YMEHHH, | MPAKTUYECKUX
HaBBIKOB U (MJIM) ONBITA AESATEIbHOCTH 00Y4aIOIINXCS 3a/laHul K 3a4ETy
CucremMa aBTOMAaTH3MPOBAHHOTO KOHTDPOJSI OCBOCHUS
Tecr — | KoMITeTeHIWH (JacTH KOMIIETEHIMK) OOyJaromuMcs 1o
o | TpOMEKyTOuHAs TUCTIUTUTHHE (Momymo) c ucnonp3oBanueM | DoHp TECTOBBIX
arrectanisi B Qopme | HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH. 3aIaHIi

3a4€Ta

MoskeT OBITh MCIOJIb30BaHO JJIA OICHKH 3HaHPII>i, yMeHHﬁ,
HaBBbIKOB U (I/IJ'II/I) OIIbITa ACATCIBPHOCTHU 06yqa}0m1/1xc;{

KpnTepml H IIKAJIbI OLEHUBAHNA KOMIIETEHIIMH B pe3yJbTaTe U3YYCHUA TUCHUITIJIUHBI

NPHU NPOBEJIEHUH NPOMEKYTOYHOM aTTecTanuu B (popme 3a4yera. IllkaJia oueHUBaHUsA YPOBHA

OCBOCHHUSA KOMIIeTEeH M

IIIxana oneHnBaHUs

Kpurepun oneHnBanus

YpoBeHb
OCBOCHUS
KOMIICTCHIINN

«Ba4YTCHO»

OOyyaromuiics MPaBUJIBHO OTBETHJI HA TEOPETHUYECKHE
Bompockl. [lokaszan OTIMYHBIC 3HAHUS B paMKax y4eOHOro
Mmatepuana. [IpaBUIbHO BBIMIOIHUI MPAKTHYCCKHE 3aaHMS.
[Moka3zan OTIIMYHBIE YyMEHHS ¥ BIAJACHHS HAaBBIKAMHU
MPUMEHEHHUS TOJYYECHHBIX 3HAHUN U YMEHUH MPU PEIICHUU
3aja4 B pamMKax ydebHOro marepuana. OTBETHJ Ha BCe
JIOTIOJTHUTENBbHBIE BOTIPOCHI

Bricokmit

OOyy4aromuiicst ¢ HEOONBIIMMHI HETOYHOCTSIMHA OTBETHJI Ha
TeopeTndeckue Bompocel. Ilokasanm xopomme 3HaHHA B
pamkax  ydyeOHoro  martepuana. C  HeOONbIIMMHU
HETOYHOCTSIMHU BBITIOTHWJ IpaKkTHdeckue 3aganus. [lokazan
XOpOIlMe yMEHHWs W BIAJEHUS HaBBIKAMH IPUMEHEHHS
MIOJIyYEHHBIX 3HAaHUW M YMEHUH IIpU DPELIEHUU 3a7ad B
pamMkax ydeOHOoro marepuana. OTBETHI Ha OOJIBITUHCTBO
JIOTIOJTHUTEIBHBIX BOIIPOCOB

bazoBrrit

OOyJaromuiics ¢ CyIEeCTBEHHBIMA HETOYHOCTSIMH OTBETHII
Ha TEOPETHUYCCKHE BOTIPOCHI. IMoxkazan
VIOBJIICTBOPUTEIBHBIC 3HAHWSA B  paMKax y4eOHOro
Matepuana. C CyIECTBEHHBIMH HETOYHOCTSMHU BBITIOJHIII
mpakTHyeckue 3anaHus. [lokazan yIOBICTBOPHTEIBHEIC
YMEHUSI ¥ BIAJICHUsI HABBIKAMU TPUMEHEHUS ITONyYCHHBIX
3HAHUI U YMCHHU MPH PEUICHHUHU 3a/1a4 B paMKaX y4eOHOro
Matepuaia. J{OmycTHi MHOIO HETOYHOCTEH MpPH OTBETE Ha
JIOTTOJTHUTEIIHHBIE BOIPOCHI

MuHUMaNILHBIH




OOyyaromuiicst Ipy OTBETE HA TEOPETUYECKHE BOMPOCH U
pu BBITIOJIHEHUU NPaKTHYECKUX 3a7aHuM
MPOJEMOHCTPUPOBA HEIOCTATOYHBIH YpPOBEHb 3HAHUW WU Komnerenuus
YMEHHH TIpH pEmIeHHH 3aJad B paMKax ydeOHOro | He copMHpOBaHa
Matepuana. [Ipy OTBeTax Ha [OMONHHUTEIBHBIC BOIIPOCHI
OBLTO TOITYIIIEHO MHOXKECTBO HETIPABIIFHBIX OTBETOB

«HE 3a4TCHO»

Tect — npomexxyTouyHas arrectaius B popme 3auera

IIIxasa oleHUBaHUSA Kpurepun onieHuBanust
«GATTCHOY OO0yuaronuiicst BepHO oTBeTHI Ha 70 % 1 Oosiee TECTOBBIX 3aJaHMil MPHU MPOXOKICHUH
TECTUPOBAHMUS
OOyuaronuiicsi BepHO OTBeTHI Ha 69 % W MeHee TeCTOBBIX 33JaHH NPH MPOXOKACHUH
«HE 3a4TCHO»
TECTUPOBAHUS

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUYeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIeBaeMoCTH

Pacuetno-rpaduueckas padora (PT'P)

IIIkajbel oneHHBaHUS Kpurepuu onieHuBanust

OOyJaroniuiicsi MOJHOCTRIO W TIPABHIBHO BBHIMONHHI 3amanue PI'P.
IMokazanm oTIUYHBIC 3HAHWSA, YMCHHS W BIAJACHUS HaBBIKAMUA
«OTIIMIHO» NPUMEHECHHsI WX TPH pEmeHWH 3aad B paMKaxX YCBOCHHOTO
yaeOHoro Matepuana. PI'P oopMieHa akkypaTHO U B COOTBETCTBHH
C TIPEABSIBIIEMBbIMU TPEOOBAHUSIMU

OO6yuatonuiicss  BeImodHMI  3aganue PIP ¢ HeGodpmmMmu
HeTouHOCTsMHU. [lokaszanm xopolue 3HAHUS, YMCHUS W BIAJCHUS

«XOPpOIIIOY «3aUTECHO» HaBbIKAMU TIPUMEHEHUS] UX TMpH pEelIeHHHd 3a]ad B paMKax
YCBOCHHOTO yueOHOro Marepuaia. EcTh HemocTaTKu B 0(OpMIICHHH
PI'P

OOyuatonuiics BeIMONHMI 3amaHue PI'P ¢ cymecTBeHHBIMH
HETOYHOCTAMH. [lokazan yIOBIETBOpUTENbHBIC 3HAHHS, YMEHHUSA U
«yIIOBIIETBOPHUTEIILHO BJIaJICHUS HABBIKAMH NPUMEHEHUS UX NIPH PELICHUH 337a4d B PaMKax
YCBOEHHOTO YydeOHoro marepuana. KadectBo odopmienuss PI'P
MMEeT HeIOCTaTOYHbIH YPOBEHb

I[Ipu BemonHernu PI'P  oOywarommiics TPOAEMOHCTPHPOBAT
«HEYIOBIICTBOPUTEIBLHO» | «HE 3a4TEHO» | HEJOCTATOYHBIH YPOBEHb 3HAHWM, YMEHHH W BIaJCHUS UMM HpPHU
peLIeHNH 33/1a4 B paMKaX YCBOSHHOTO y4eOHOro MaTepuania

KonTponbHas pabota

IIIxaJibl OLIEeHUBAHUS Kputepun oneHuBanus

OOydaronuiicss TOJIHOCTBIO M TIPABWJIBHO BBINOJHWI 3a/laHHE
KOHTPOJNBbHOW paboThl. [lokazanm OTIMYHBIE 3HAHWSI U YMEHHS B

COTIHYHOY paMKax YCBOCHHOTO yueOHOTo Marepuana. Konrtposbhas pabota
oopMmileHa aKKypaTHO W B COOTBETCTBUM C MPEABSABIAEMBIMU
TpeOOBaAHUSIMHU

OOyuaronuiicss BBINOJHWI 3aJlaHWE KOHTPOJNBHOW paboThI ¢
HeOOJIPIIMMH HETOUHOCTSIMU. [IoKa3an xopomre 3HaHUS U yMEHHS B

«XOPOILOY «3a4TCHO»
paMKax YCBOGHHOro ydeOHOro Marepuana. ECTh HeJOCTaTKH B
ogopMIIeHHH KOHTPOJILHOH paboTh
OOyuaromuiicst BBHIOJHMI 33JaHUE KOHTPOJBHOH pPaboOTBI ¢
CYIIECTBEHHBIMH HETOYHOCTAMH. [lokaszan yIoBIETBOpUTEIbHBIC

«yIIOBJIETBOPHUTEIILHO 3HaHMS M YMEHHS B paMKaX YCBOGHHOTO Y4eOHOro MaTepuana.

KagectBo odopmtenns KOHTPOJBHOM paboTsl HMEET
HEJ0CTaTOYHBI YPOBEHD

OOydaronuiicss HE IOJHOCTHIO BBIMOJHIII 3aJaHUs KOHTPOIBHOW
«HEY/IOBIICTBOPUTEIILHO» | «HE 3aU4TEHO» | PabOThl, MPU 3TOM MNPOSBWII HENOCTATOYHBIH ypOBEHb 3HAHHU U

YMEHUIT
PasHoypoBHEBBIE 3a1a4M (3a/1aHNs)
IIIxaJipl OLleHUBaHUS Kpurepuu oneHuBanust
JleMOHCTpUpYEeT OYeHb BBICOKWH/BBICOKHI ypOBEHb 3HAHMIA,
«OTIUYHO» «3aUTEHO» YMEHHUH, HaBBIKOB B COOTBETCTBUH C KpPUTEPUSIMU OLieHUBaHUA. Bce
TpeboBaHus, NpeIbsIBIIsIEMbIE K 33/IaHUIO, BBITOJIHEHBI




«XOPOIIIOY

«YHOOBJIETBOPUTEIIBHO)

I[eMOHCTpI/IpyeT J0CTaTO4YHO BBICOKHI1/BEIILIE CpeaAHEr0 YPOBCHb

3HaHWH, YMEHHH, HAaBBIKOB B COOTBETCTBUH C KPHUTEPUSIMHU
ollcHMBaHMA. Bce TpeOoBaHWs, TPEIBIBISIEMbIE K 3aJIaHUIO,
BBITOJIHEHBI

JleMOHCTpUpyeT CpeaHHil YpOBEHb 3HAaHWM, YMEHUH, HABHIKOB B
COOTBETCTBHH C  KPHUTEPUSAMH  OLCHHBAHWA.  BOJBIIMHCTBO
TpeOOBaHMUH, IPEIBIABIAEMBIX K 3aJaHHUIO, BHIITOTHEHEI.
JIeMOHCTpHUpYET HU3KUI/HUKE CPETHETO YPOBEHb 3HAHHM, YMCHHIA,
HaBBIKOB B COOTBETCTBUM C KPHUTEPHSIMH OIICHWBaHHI. MHOTHE
TpeOOBaHUS, MPEIBSIBIICMbIC K 3aIaHUIO, HE BBHITIOJTHCHBI

«HCYOOBJICTBOPUTECIHLHO»

«HC 3a4YTCHO»

ﬂeMOHCTpI/IpyeT OUYCHb HU3KHUU YPOBCHb 3HaHPII71, yMeHHﬁ, HaBBbIKOB
B COOTBETCTBHUU C KPpUTCPUAMU OLCHUBAHUA. He orsera. He 6nu10
TMONBITKU PCHIUTH 3a1a4y

Koucnekr

IIxane! ollecHUBAHUS

Kpurepun onieHnBanus

COTIIUYIHO»

«XOPOIOo»

«YHOBJICTBOPUTCIILHO»

«3a4TCHO»

KoHCIeKT mo Teme BBIMONHEH B 00O3HAYCHHBIH MpErogaBaTeieM
CPOK.

KoHcnekT BBINOJIHEH 00ydarouiuMcs MO 3aJaHHOI TeMe B MOJHOM
o0beMe C coONIOJeHHEM HEOOXOJMMOW IOCIEA0BATEIbHOCTH.
OOyuaromuiicss padoTan MOJHOCTHIO CaMOCTOSITEIBHO; PAaCKPbUI
TEMY HOJHOCTHIO M OTBETHJI Ha BCE BOIPOCHI NPENOJABATENS IO
KOHKPETHOH TeMe KOHcTekTa. KoHcmekT odopmieH akkypaTHO, B
ONTHMAJILHOH U1 PUKCAIIMHU PEe3yNbTaToB (hopMe

KoHCHeKT mo TeMe BBHINOMHEH B 0003HAYECHHBIN NpernoaaBaTeneM
CPOK.

KoHCHeKT BbIMONHEH 00yJaromMcs Mo 3aJaHHOH TeMe B IIOJIHOM
o0beMe C coOmMOAeHWEM HEOOXOOMMOW IOCIEAOBATEIBHOCTH.
OOyuaromuiicst pa®oTan MOJHOCTHIO CaMOCTOSITENBHO; PAaCKPHUI
TEeMY HE MOJHOCTHIO M OTBETHJ Ha YacTh BOIPOCOB IIPETIOIaBATEIIS
10 KOHKPETHOH TeMe KoHcnekTa. KoHcnekT oopMIiIeH akKypaTHO, C
HE3HAUNTEIbHBIMHU HCIPABICHUIMHI

KoHcnekT mo Teme BBITIONHEH B O0O3HAYEHHBIH TpenojaaBaTenemM
CPOK.

KoHCIiekT BBINONHEH OOydYarommMcsi IO 3aJaHHOM TemMe B He
HNOJIHOM 00BbeMe ¢ YacTHYHBIM COONIOACHHEM HEo0XOIUMOit
nocienosarensHoctd.  OOyuwarommiicss  paboTam  TOJHOCTBIO
CaMOCTOSATENLHO; PACKPBLI TEMY HE HOJHOCTBIO M OTBETHJI Ha YacTh
BOIIPOCOB  MpEMNoOJaBaTelisi [0 KOHKPETHOW TeMe KOHCIEKTa.
KoHcnekT o(opMIIeH He aKKypaTHO

«HEYIOBJIECTBOPUTEIILHO»

«HC 3a4YTCHO»

KoHcmekT mo TeMe He BBINOJIHEH B 0003HAYCHHBIN MpernoaBaTeieM
CPOK.

KoHcrekT BBIMONIHEH O0yJaromuMcs He IO 3aJaHHOW TeMe B He
MIOJTHOM o0beme 6e3 coOmoIeHNA HE00X0IUMOH
nocneaoBareabHOCTH. OOyUaromuiicss paboTaia He CaMOCTOSITENHLHO;
HE pPacKpbLl TeMy M HE OTBETHJ Ha BOIPOCHI INPENOAaBaTess 110
KOHKPETHOH TeMe KOHCIeKTa. KOHCIIEeKT 0(opMIIeH He aKKypaTHO

TectupoBanue

IIIkajbl olleHHBaHUS

Kpurepun onieHnBaHus

«OTIUYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«BavYTCHO»

Oo6yuatonmuiicst BepHo orBeTir Ha 90-100 % TecToBBIX 3a1aHUi IPU
MIPOXOKICHAN TECTHPOBAHUS

OO0yuatonmuiicss BepHo oTBeTHa Ha 80—89 % TecToBBIX 3amaHUil TpU
MIPOXOXKICHUN TECTHPOBAHUS

OOyuatonmuiicss BepHo oTBeTHA Ha 70—79 % TecTOBBIX 3aJaHUi TPU
MIPOXOKICHUN TECTHPOBAHUS

«HCYIOBJIETBOPUTECIILHOY

«HEC 3a4YTCHO»

OO0yuaroniuiicst BepHO OTBETHI Ha 69 % W MEHee TeCTOBBIX 3aJaHHUN
IIPU IPOXOKICHUH TECTUPOBAHUSL




3. TunoBble KOHTPOJILHBbIE 3a]aHNsl UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMeHNH, HABBIKOB M (WJIN) ONBITA J1eAITeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHbIE 32IaHUS /1JI51 BLINOJHEHHUSI PacueTHO-TPauuecKux pador
KoHTponbHBIE BapuaHThl 33JaHUN  pa3MEUICHbl B  AJIEKTPOHHONM HH(POPMALMOHHO-
obpazoarenbHoli cpeae Mpl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mnpuBenen oOpaseln TUNOBOTO BapHaHTa 3aJaHWid JJs BBIIOJIHEHUS pPacyeTHO-
rpagu4ecKoil paboThl.

OO6pa3zer; TUIIOBOTO BapuaHTa pacueTHO-Tpaduyeckoi padoTsl Nel
«DJIEMEHTBI TEOPUU TPadOB»»

1. Jna 3amanHbIx rpadoB HAWAWTE MATPULBI CMEXHOCTH, WHIMACHTHOCTH M CIIHCOK pedep.
Onpeznenure CTENeHb KaXI0W BEPLIMHBI IpadoB.

2.Ilo 3a/IaHHbIM MaTpulaM CMCIKHOCTHU HOCTpOﬁTe I‘pa(bbl. 3anumure COOTBCTCTBYIOIIINEC MATPHULIbL
HMHIMACHTHOCTH. Or[pez[eJmTe CTCIICHb Ka)KILOﬁ BCPIINHBI.
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3. Ilo 3amaHHBIM MaTpHIlaM HHIUACHTHOCTH IOCTPOWTE Tpadbl. 3alHIINTEe COOTBETCTBYIOIINE
MaTpHUILIbl CMEeKHOCTU. OnpeenuTe CTeNeHb KaX/10i BEpIINHBI.
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4. I/ICHOHBSySI AJITOPUTM IMOHCKA B IIUPUHY, OIIPCACITUTC ABJIACTCA JIA rpa(b ABYIOJIbHBIM.

5. Mcrnonb3yst anropuTM MOCTPOEHUS SUIIEPOBBIX IIUKIIOB, ONPEICTUTE SBISAETCS JIM JaHHBIA rpad
sitnepoBbIM. Eciu rpad siBisieTcst siiepoBbIM, TOCTPONTE IIIEPOB IIUKIL.



6. Haiinure octoBHOE AepeBo rpada, UCIoab3yst arOpUTM MOUCKA B MMPHUHY. OnpeaenuTe eHTp

9TOrO JepeBa. BepiinHa Xo BEIOMpAETCs B Ka4eCTBE HAYaTbHOM.

X0

7. Tpad G ¢ Bepmunamu a, b, ¢, d, e, f, g, h, i, j 3aman matpurieit Becos:

a b ¢ d e f g h i1 |
a|0 |0 |0 |9 |18|10|0 |15|8 |O
b {0 |0 (O |O0O]|O |7 (7 |17|0 |O
c|0 (0O |O |O|O (O |8 |0 |6 |17
d|9 (0 |0 |08 |0 |9 |0 [0 |O
e |18|0 |O |8 |0 (O |O |18|8 |O
f |10|7 |0 |O|O (O [211]|0 |O |7
gl|0O |7 |8 |90 (11|(0 [14|0 |O
h|15|17(0 |0 |18|0 |14|0 |18 |13
i |8 |0 [6 |08 |0 |0 |18]|0 (15
j [0 [0 [17]0 7 |0 |13]15(0

Nzo06pasure rpadp G. Ecnm rpad momydwmiics HECBSI3HBIM — JOIMOJHUTE rpad J0 CBSI3HOTO U
BBIIUILINTE pedpa, KOTOPbIE BbI JOOABUIIH.
1. Haiimute MUHMMaJIbHOE OCTOBHOE JEPEBO MOIydeHHoro rpada G, mpuMeHssl aaropuTm
ommxaiiiero cocena (Ilpuma anropurm);
2. Hcnonb3ys anroput™ JleWkcTpsl, Hailnute B rpade G kparyaimii myTh OT BEpIIMHBI & 10
BEPIINHEI j;
3. Meronom Gnmxkaiiiero cocena pemute i rpaga G 3ajauy 0 KOMMUBOSDKEDE.

3.2 TunoBble KOHTPOJIbHDBIC 3aJaHUA T/ BBINNOJHCHUA KOHTPOJbHDBIX paﬁoT

Pa3zpaOoTaHHble KOMIUIEKTHl KOHTPOJBHBIX PadOT MO TeMaM, MPeIyCMOTPEHHBIMU paboueit
IPOrpaMMO IUCHHUILIINHBI, HE BBICTABISIOTCS B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTEIbHYIO
cpeny UpI'YIIC, a xpansarcs Ha kadenpe-pazpadorunke @OC Ha OymMaKHOM HOCUTENE B COCTaBe
®OC 1o TUCHUIUINHE.

Hwxe npuBeneHbl oOpa3iibl TUIOBBIX BapUAaHTOB 3aJaHUN JJIS BBIOJHEHUS KOHTPOJIBHBIX
pabor.

OO6pa3zer] TUTIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«MmuoxectBa. Oniepanyu HaJ MHOKECTBAMM»

[Mpenen nnuteabHOCTH KOHTPOJS — 40 MUHYT.

[Ipemyiaraemoe KOIMYECTBO 3aIaHU — 5 3aJaHUH.
1. Bemonaute onepanun AUB, AnB, A\B, B\ A, AAB nax mHOkecTBamu: A= {l, 2,3, 5, 6},
B= {X| x* —3x% +2x = 0}. 3anuiuTe Bce MOJAMHOKECTBA MHOKECTBAa A, YKaKUT€ COOCTBEHHBIE U
HECOOCTBEHHBIE.
2. ITocTpoiite quarpammbl Diinepa-Bena ans maoxkects: (ANB)\(C\A).

3. JlokaxxuTe CIpaBeUIMBOCTh WIJIM OINpPOBEPTHYTh PABEHCTBO, MCHOJB3Yyd AMAarpaMmbl Jilnepa-

Bena: AUBU(AUB)=B\A.




4. Onmnpenenure, sBiseTcs JU oToOpakeHus F :[1; ez]—> [0; 3], F(X) =In(X) +1 HMHBEKTHUBHBIM,
CIOPBEKTHBHBIM M OMEKTHBHBIM.

5. Haiijure npoussenenne FG orobpaxenuii F:R —R, F(X)=3x-1un G:R—>R G(x)=sinx

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«bruHapHBIE OTHOLICHUS

[Ipenen gnurenbHOCTH KOHTPOJs — 30 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3a1aHui — 3 3aJaHUM.

1. Ha muoxectBe M :{1,2,3,4,5} 3a7aTh OTHOLIEHHE «a—D KparHO 2» XapaKTepUCTUYECKUM

YCIIOBHEM, CIHCKOM, MaTpuiei, rpaduuecku. Omnpenenute: o00JacTh OmpeaeieHus, 00J1acTbh
3HAYCHHH, CBOMCTBA OTHOIIICHUS.

2. Ilyere M =1{,234,59}, orHomenne pcMxM . 3amaiite CIOHCKOM OTHOIICHHS
oo P pep,puptpnp ™ ecn p= {(a,b)|a,be M:; a :b}.
110
3. Ompenenure CBOMCTBAa OTHOWICHHS p , 3a7aHHOTO MaTpuiei |1 1 0 |. BemonauTe oneparmu
111

HAl p. PP, PYUPPOP, Pop.

OO0pa3ern TUIIOBOrO BapuaHTa KOHTPOJIbHONU pabOThI
«DneMeHTbl KOMOUHATOPUKI

[Ipenen naurensHOCTH KOHTPOIS — 30 MUHYT.
[IpennaraemMoe KOJIUYECTBO 3aJaHUM — S 3aJaHU.

1. B tamoxHe paboTtator 55 yenoBek. M3 Hux anrnmuiickum BiaaeroT 30 denoBek, PpaHIly3cKUM —
20, aHTIUHACKUM U QPaHITy3CKUM — 7, HEMEUKHUM U (PPaHIy3CKUM — 7, aHTTTUHCKUM U HEMEIIKUM —
5, BCE OTH A3BIKH 3HAIOT 5 uesioBeK. CKOJIBKO YEI0BEK B TAMOKHE 3HAIOT HEMEIIKUH S3BIK?

2. IlaTh YYEHHWKOB CIEQyeT pacHpeleNuTh 10 TpPeM NapauieNbHbIM KiaccaM. CKOJIbKUMH
croco0amu 3TO MOYKHO C/IenaTh?

3. U3 xononpl, conepxamieit 52 kaptol, BeIHYIH 10 xapT. Bo CKOJNBKHUX caydasx Cpeid 3THX KapT
OKa)XeTCs POBHO OJUH Ty3?

4. B smuke 20 601TOB, U3 HUX YeThlpe — OpakoBaHHBIX. W3 simyka BEIHUMAIOT 7 601TOB. CKOJIBKO
CYIIECTBYET BO3MOXHOCTEH BBITALIUTh HE MEHbIIIE 5 CTAHJapTHBIX OOITOB?

5. Pemmre ypasuenne A’ —2C! =3A%.

O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI
Ta0nu1bl HICTUHHOCTHU JIOTUYECKUX (QYHKIIUI»

[Ipenen nnutenbHOCTH KOHTPOJIA — 10 MUHYT.
[IpennaraemMoe KOJIUUYECTBO 3alaHuil — | 3agaHue.
1. 3amosHuTe TaOIUIBI HCTUHHOCTH:

X X X, V X, X, @ X, X, | X, X~ X, | X =%
0 0
0 1
1 0
1 1




OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJbHON PaOOThI
«Jlornueckue GyHKIUN»

[Ipenen nurenbHOCTH KOHTPOIIS — 50 MUHYT.

[IpemyiaraemMoe KOIMYECTBO 3aIaHUK —6 3aaHUT.
1. IlpoBepbTe, ABISAIOTCS JIM SKBUBAJICHTHBIMHU ciienytomue Gopmynbl: X-(y® z) u (x-y) ® (x-2z).
2. llonyuute JIH®, CAH®, KH®, CKH® nns pynkium, 3agannoii Gpopmymnoi: (X v y) — (@)
3. Haiiogure TH® nBoiictBenHOM QyHKIMU (X, X5, X3) =X, - X3 V X, - Xy V X = X, - Xs.
4. Tns nornueckoit pynkuuu f (X, y, z) = X—yz v X - Yy noay4yute nosuHoM JKerankuHa.
5. JIoka)kuTe UM OMPOBEPTHUTE MOJHOTY CUCTEMBbI (DYHKITHI {&, — }
6. Iloctpoiite CXEMY, COOTBETCTBYIOIIYIO [IEPEKIIIOYATEIIbHON byHKIMH
f(xyz)=12 -(gﬁvy(y VXV Z)). Yupoctute (GopMyily, peanu3yrollyl0 AaHHYI0 (YHKLIHUIO, U

MOCTPOUTH HOBYIO CXEMY.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«NeMEHTBI TeOpHUHU TpadoB»

[Ipenen nnutenbHOCTH KOHTPOJIA — 80 MUHYT.
[IpennaraeMoe KOJU4YECTBO 3aJlaHuil — 12 3a1aHui.

B 3amanmsax 1-9 HeoO6xoaumo aath GOPMYIUPOBKY MOHSTHIA, ONIPEICICHUH, TPUBECTH IPHUMEPHI.

1. HeopuentupoBaHHblii Tpad.
2. Bunsl rpadoB: ABy0NIbHBIE U MYAbTUTpadbl (IPUBEAUTE TPUMEPHI).

3. OTHomIeHue cMeXHOCTH. MaTpuiia CMeKHOCTH oprpada.

4. Crenenu BepiuH oprpada. Jlemma «o pyKomokaTHsX» s OpUEHTHPOBAHHOTO rpada.
N3omopdusm rpados. Kpurepuit uzomoppHocTr rpadoB o MaTpuile CMEKHOCTH.

6. Onepannu Hax rpadamu: BBEeNeHHS peOpa; MPOU3BEIACHUs TpadoB, OTOKICCTBICHUS BEPIINH
(mpuBenUTE IPUMEPBI).

["amunbTOHOBBI rpadbl. JlocTaToOuHbIE YCIOBUS CYIIECTBOBAHUS TaMUIbTOHOBA IIUKIIA.

Bepmmnnas packpacka rpagos.

OpuentupoBanHoe zepeBo. [Ipouenypa mnocTpoeHHs OPHUEHTHPOBAHHOrO jaepeBa. llpuBenute
IIPUMEPBHL.

10. ITo 3amaHHO# MaTpHIle CMEXHOCTH A TOCTpoiTe rpad, 3anmummre MaTpUIly HHIUIACHTHOCTH.
Hccnenyiite nomay4deHHsli rpad Ha ABYJOIBHOCTD.

120000
2 01 001
A:O 102 00
002020
0 00 20 2
010020

11./Ins1 nanHOTrO rpada 3anuIInTe MaTPUILy HHIUACHTHOCTH, ONPEEIIUTE CTETIEHN BEPILHH.



12. Vicnonb3ys anropuT™ MOCTPOSHUSI SMIIEPOBBIX LIUKIIOB, IPOBEPHTE SABISAECTCA JIM 3aJaHHbIHN rpad
SUJIEPOBBIM, B CIIy4ac IOJOKUTEIBHOIO OTBETA, YKAXKUTE SUIIEPOBBIA UKIL. Mcronb3ys alroputm
IIOKMCKa B IIUPHHY IIOCTPOMTE OCTOBHOE IEPEBO, NMPUHUMAs BEPLIMHY X, B Ka4ECTBE HAYAJIbHOM.

Onpenenure HEHTP MOJYUYEHHOTO JIEpeBa.

Xo

3.3 TunoBbie KOHTPOJIbHBIE 32/1aHUsI /Il pellieHHs] PA3HOYPOBHEBBIX 33124
KoHTponbHBIE BapuaHThl 33JaHUN  pa3MEUIeHbl B  AJIEKTPOHHOM HH(POPMALMOHHO-
obpazoarenbHoli cpene Mpl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwuxe npuBeneH oOpas3ibl TUIOBBIX BAPUAHTOB 3aJaHUN JUISl PELICHUS] PAa3HOYPOBHEBBIX
3azay.

OO6pasern 3a1aHuil 75 pelIeHus] pa3HOYPOBHEBBIX 3a7a4
«Omnepanuu HaJl MHOYKECTBAMHI

1. Tlycrs E ={012,345,6,7,89} A={x|x®-11x*+28x = 0}, B= {2,6,7}, C={2,5}.
Haiimure: ANB, AUC, A, A\C, AAC.
Haiinure: muoxkectso P=BNCUANBUBNC.
VYkaxure cOOCTBEHHBIC U HECOOCTBEHHBIC ITOJAMHOKECTBA MHOXKECTBA A.
2. Haiigure muoxectsa A u B, ecim A(1B={2,7}, AUB={0,1,2,7}.
3. Tloctpoiite muarpammsl Diiniepa-BeHHa 115 CIeIyFOIIMX MHOXKECTB
D=(ENB)UC, Q=(AUB)UC.
4. JloxakuTe paBeHCTBa Ha quarpammax Oijepa-BeHHa M ¢ MOMOIIBIO CBOMCTB omepanuii Hal
muoxecreamu: ANB =A\B u (AUC)N(B\A)=(C\A)NB.

OO0pasern 3a1aHuil A5 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«OTHOIIEHUS)

1. Tycrs E ={012,3,4,5,6,7,89}, A={x|x*—6x*+8x=0}, B={0,1,7}, C= {1,5,9}.
Haiimnre: AxB, (AxB)U(CxC), AxBxC, (AxB)N(CxC).
2. Tlycts Ha muoxectBe M ={1,2,3,4,5,6,7,8,9} onpexneneno ornomenne p ={(a,b)|a—b=3}.

o ) - 9 -1
3anaiiTe OTHOILIEHME CIHUCKOM M Marpuueil. Haligurte cnucok oTHomeHudt p, p -, pop,

pUp™. KakoBbl CBOIiCTBA HMCXOZHOrO M MONYYCHHBIX OTHOMICHHH? YCTaHOBHTE O06GIACTH
OTIpeNIeTICHUsI U M3MEHEHHUSI MCXOJIHOTO W TOJYyYeHHBIX OTHomieHuu. Omnpenenute, SBIASETCS TN
OTHOIIIEHWE L OTHOIICHHEM OJKBUBAJEHTHOCTH. Ormpeaenure, SBISETCA JM OTHOIIEHUE L
OTHOIIIEHUEM TTOPSIKA.

3. Ilycrts oTHOWIEHHS p;, P, € M xM 3amaHbl MaTpULIAMH:

010 1 0101
0010 0101
A0 00 0/"” oo o0 o0
1100 1010

Haiinure Matpuusl oTHOWERuH p,, p,", P o0, P Up,, p.Np,. Oupenenure cpoiictra
MCXOAHBIX ¥ TOJY4YEHHbIX OTHOMeHHH. Onpexenure, SBISIOTCS JIM OTHOLICHHUS p,, P,

OTHOIICHUAMHU 3KBUBAJICHTHOCTHU, YACTUYHOTI'O IMOPSAIKA.



OO6pa3er 3a1aHuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a71a4
o Teme «KoMOuHaTOpHKa)»

1. U3 80 ctynenToB aHrnuickuil s3eik 3Hat0T 30, Hemenkuil — 20, noiabckuii — 12, aHTIIMUCKUN U
HEMEUKUH — 6, aHTJIMIUCKUI U TTOJIbCKUM — 5, HEMEUKHUN U MOJbCKUN — 3 ¥ OJIMH CTYACHT 3HAET
Bce TpH sA3bIKa. CKOJIBKO CTYICHTOB HE 3HAIOT HU OJHOIO s3bIKa?

2. Pemmre ypaBHenue u HepaseHcTso: @) A’ —2C* =3A%; ) Cp > >Cl.
3. a) B rpynne 25 crynentoB. CKOJBKMMH CIOCOOAaMH MOXKHO BBIJCIUTH TPEX YEJIOBEK Ha
JEKYpPCTBO, €CIIU OJIUH JI0JKEH ObITh CTapIinM?
6) CKOJIBKMMHU CIOCO0aMH MOKHO PACCTaBUTh 5 KHUT U 3 GUTYPKH Ha TMOJKe?
6) B HEKOTOpPOM CKa304HOM LIapCTBE HE OBUIO JBYX YEJIOBEK C OJUHAKOBHIM HaOOpOM 3yOOB.
KakoBo Morio O6bITh HanOOJIBIIIEE YMCIIO )KUTEIIEH 3TOTO TOCYIapCTBa, €Cli y YelioBeka 32 3y6a?
2) B nexe paboraror 6 MyxuuH M 4 >keHIIMHBL. CKOJIBKO OpHram 1mo 7 4elOBEK B Ka)KIOu
Opurajie U3 HUX MOKHO COCTaBHUTb IIPU YCIOBUH, YTO B OpHraje JOJDKHO He MeHee 4-X My UuH?

OOpas3er 3a1aHui TS PELIEHUs Pa3HOYPOBHEBBIX 3a/1a4
TaOnuipl MCTUHHOCTH. DKBHUBAJICHTHBIE TIPE0OPA30BAHUS»

1. IToctpoiiTe TaOIUIBI UICTUHHOCTH A7t HOPMYIL:
11 xAyAzZ>(X~YAZ)VvXVYAX—(Y~2));
1.2 (m->Xv Y)AY
2. [TpumeHsist TaOIHIIBI ICTUHHOCTH, JOKQKHUTE WA OTIPOBEPTHUTE
2.1. TOXIECTBEHHYIO HCTUHHOCTD (POpMYIBI (X — Y) = (X Vv Y);
2.2. paBHOCUIBHOCTD (OPMYINBI X ~ Y = (X — Y) A (Y = X) .
3. CrioMoI1IbI0 PABHOCHIIBHBIX ITPE0Opa3oBaHuit
3.1. ynpoctute popmyny (X —> y)v (Xvy);
3.2. TOKaXHUTE TOXKISCTBEHHYIO HCTUHHOCTD (POpMyIbl (X — Z) A (Y = 2) > (XVv Yy — 2);

3.3. TOKaKUTE COOTHOIIEHHE XA YV XAYVXAY=X—Y.

OOpa3zern 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«HopMainbHbIE 1 COBEpIIICHHBIE HOPMAIIbHBIE (POPMBI»
1. Vcnonb3ys paBHOCWIIbHBIE TpeoOpa30BaHUs IPUBEIUTE
1.1. popmyny X AY = XA Y K KOHbIOHKTUBHOW HOopMaiibHOHU popme (KHD);
dopmyy (X = y) ~ (X = (Y — 2)) K AN3BIOHKTHBHOH HOpManbHOi dopme (JTH®D);
1.3. popmyny X A Y A (X — Y) K COBEpIIEHHON KOHBIOHKTUBHON HOpMasibHOH Gopme (CKHD);
1.4. dopmyny (Xvy)A(Xv(yaz)—>(XAY)—>Z) K COBEpUICHHON AU3IBIOHKTUBHOU
HopmanibHOU (popme (CAHD).
2. ITo Tabnuie ucTuHHOCTH GOPMYIIBI XV Y Vv Z — (X Vv Y) A z noctpoiire CIH® u CKHO.

OO6pasern 3a1aHuil A5 pelIeHNs] pa3HOYPOBHEBBIX 3a7a4
«PeeiHO-KOHTAKTHBIE CXEMBD»

1. CocTaBbTe peeitHO-KOHTAKTHYIO CXEMY, PEATH3YIONTYIO () YHKIIMIO TTPOBOIUMOCTH
F(XY,2))=(X&(YVI))VXE&Y&(ZVX))V(XE&YE&(YVI)).

2. YCTaHOBUTE WJIM OINPOBEPTHUTE PABHOCHIBHOCTh cXeM (00O03HaueHHe X COOTBETCTBYET
OTPUIAHUIO X ):



3. ITycTp Kaxablid U3 TPEX YIEHOB KOMUTETA FOJIOCYET «3a», HaKuMas Ha KHOIIKY. [locTpoiiTe mo
BO3MOXHOCTH 0o0Jiee MPOCTYIO JEKTPHUUECKYIO LeMb, Yepe3 KOTOPYIO TOK MPOXOoausl Obl TOrjga M
TOJIBKO TOTZa, KOTJIa HE MEHEE IBYX WICHOB KOMUTETA FOJIOCYIOT «3a».

OOpa3zern 3a1aHuii U1l pELICHUs] Pa3HOYPOBHEBBIX 3a/1a4
«[TomHOTa cucTeM PyHKITHI

1. na noruueckux QyHKUMH, 3anaHHBIX Qopmynamu: @) (X —>Yy)—>2z; 06) (x—>Yy)~ (Y >X)
noJTyduTe mojauHoM JKerankuHa. SIBISIOTCS M 3TH QYHKIIUHA JTUHESHHBIMU?

2. SBnAoTca M Jorudeckue (QyHKUMH, 3ajaHHble dopMmynamMu: a) X — (X—Y); 0)
(XVXAY)~(XVYy) MOHOTOHHBIMH (IIPOBEPHTE 110 ONPEAEICHUIO U 110 KPUTEPULO)?

3. 3anuiuTe 1BOoMcTBEHHBIE POPMYIIBL: @) X A (Y V 2); 0) XVXAY~ (X \% y).

4. JIoKa)KHTe WIH OMPOBEPTHUTE MOJTHOTY CUCTEMBI (DYHKITUI {/\, Vv, ,1} .

3.4 TunoBbIe KOHTPOJIbHBIC 3aJaHUSA /IS HATMCAHUSA KOHCIIEKTA
KoHTponbHble BapuaHThl 3aJaHUi  pa3MEUIeHbl B  JJIEKTPOHHOM HH(OPMaLMOHHO-
obpazoBatensHoi cpeae Upl VIIC, noctynHoit o0ydaromemycst 4yepe3 ero JMYHbIA KaOUHeT.
Huxe npuBeneHbl TeMbI U BOIPOCH KOHCIEKTOB, MPEIYCMOTPEHHBIX pabouell nmporpamMmoin
JUCLUIUINHBIL.

Koucnekr no teme
«OT0o0pakeHUsSI MHOYKECTBY
Bompocsr:
1) Oto6pakenue maOXkecTB. OO6pa3. [Ipoodpas.
2) OcHOBHBIE CBOICTBA OTOOPAKEHUH.

3) OroOpakeHust UHBEKTUBHBIE, CIOPBEKTUBHBIC, OMEKTHBHBIE.
4) ITpousBenenue orodpaxenuit. O6paTHOE OTOOpAKEHHE.

VYuebHas nuteparypa:
1. IlerpsxoBa E. A., Cunerosckas T. C. luckpernas maremartuka Y. 1: DieMeHTHl Teopun
MHOECTB. DJIeMeHThI KoMOuHaTopHOTO ananu3a, Upkyrck: UpI'YIIC, 2009. 152 c.

KoHcnekr o teme
«JIeMEHThl KOMOMHATOPUKN»
Bomnpocsr:
1) Kombunaropuka. Kom6unaropssie 3aaun. OCHOBHbIE MpaBUjia KOMOMHATOPUKHU.
2) Pazmemienust. Yucno pa3iavyHbIX pa3MeleHHH ¢ TOBTOPEHUAMU U O€3 TOBTOPEHUH.

3) Coueranus. Unciao pa3IuuHbIX COYETAaHUN C TIOBTOPEHUSAMHU U 0€3 TTOBTOPEHUH.

4) TlepectanoBku. Uncio pa3nmuyHBIX IEPECTAHOBOK C MOBTOPEHUSMH U 0€3 TOBTOPECHHIA.
5) @opmyra BKIOUEHUN U UCKITIOYEHUH.

6) bunom Hetotona. Tpeyronpuuk [lackans. BunomMuansHbie TOKIECTBA.

7) llonunomuanbHas popmya.

YuebHas nuteparypa:
1. IlerpsxoBa E. A., Cunerosckas T. C. luckperHas marematuka Y. 1: DieMeHTHl Teopun
MHOECTB. DJIeMeHThI KoMOuHaTOopHOTO aHanu3a, Mpkyrck: UpI'YIIC, 2009. 152 c.

KoHcniekT no Teme
«M3omopdusm rpados. Onepanuu Hag rpadamm»
Bormpocsr:
1) Nzomopdusm rpados.



2) Kpurepwuii uzomopdrocTu rpados.
3) [Moarpader
4) Onepanun Hax rpadamu.
. Onepanus ynaneHus peopa.
. Onepanus yiajaeHusi BEpUINHBL.
. Onepanus BBeeHus pedpa.
. Onepanus BBeIeHUs1 BEPILUHBI B pedpo.
. Onepanust 06beiuHEHNS TPadoB.
. Onepauus nepeceueHus rpaos.
. Onepauus npousBeaeHus rpados.
. Onepanust coequHeHus rpados.
. Onepanust OTOXKIECTBICHUS BEPILUH.
10. Onepanus crsruBanus pedpa.

5) Bemomnnure ynpaxaeHus: Nel-Ne4 u3 yue6HOTO mocodus «JluckperHas maremaTtuka. Yacthb

3. DnemenTsl Teopuu rpadosy», aBTopsl [lerpskosa E. A., Cunerosckas T.C. (ctp. 43—44)

O 00 1 N N KW —

YueOHas nuteparypa:

1. IlerpsixoBa E. A., Cunerosckast T. C. luckpernas marematuka Y. 3: DieMeHTHl Teopuu
rpados., Upkyrck: UpI'VIIC, 2009. 108 c.

KoHncnekT no teme
«[Inockue u mnanapueie rpadel. Packpacka rpadosy.
Bompocsr:
1) ITnockue u rutanapHsle rpadsl. 3aga4a 0 TPEX JOMax U TpeX KOJIOo1ax.
2) I'panu mockoro rpada. Teopema Ditnepa, ciaeaCcTBUS.
3) CBoiicTBa TUIOCKUX YKJIAJIOK IJIAaHAPHOTO rpada.
4) Kpurepuu nnanapuoctu. Teopema [lontpsaruna-Kypatosckoro.
5) AnropuTM yKIaaku rpada Ha MIIOCKOCTH.
6)Packpacka BepIiuH (IPUBECTH PUMEPHI).
7) IlpaBunpHas packpacka.
8) Packpacka peOep (mpuBeCTH IPUMEPBI).
9) Packpacka miaHapHbIX rpadoB. (IpUBECTU IPUMEPHI).
10) T'unote3a yeThIpex Kpacok.

VYyebHast nuTeparypa:
1. Ky3nenos O. I1. luckpernast marematuka i nnxkenepa. CII6.: Jlans, 2009. 400 c.
2. IlerpsixoBa E. A., Cunerosckas T. C. luckperHas mMarematuka Y. 3: DieMeHTHl Teopuu
rpados., Upkyrck: UpI'VIIC, 2009. 108 c.

KoHcnekr no teme
«B3Bemennsie rpadsl. 3anaya kommuBosbkepa. [Tytu B rpadax. 3agaua o kpaTyaiiem myTu».

Bonpocs! n 3ananus:
1) B3Bemiennsie rpads! (IpUBECTH IPUMEDPHI).
2) 3ajaya MOCTPOEHHs] MUHUMAJILHOTO OCTOBHOT'O JIEpEBa.
3) 3ajmaua HaXOXKJIEHUS KpaTyalliero myTH.
4) 3agaya KOMMUBOSDKEpA.

VYuyebHast nuTeparypa:

1. TlerpskoBa E. A., Cunerosckas T. C. Jluckpernas maremaruka Y. 3: DineMeHTBI Teopuu
rpados, Upkyrck: UpI'YIIC, 2009. 108 c.

3.5 TunoBbie KOHTPOJILHBIE 321aHUs /ISl IPOBeeHHs TECTHPOBAHUS
@DOoH/ TECTOBBIX 3a/IaHUI MO TUCLUUIUIMHE COAEPKUT TECTOBBIE 3aJaHUSs, PACIPEICTICHHBIE 110

paszenam U TeMaMm, C YKa3aHHeM MX KOJUYeCTBa U THIIA.
Hcnons3zyemble TUIBI TECTOBBIX 3aaanuid (T3):



T3 orkpeitoro TtHma (OT3), To ecTh ¢ KOHCTpyHpyeMbIM OTBeTOM: T3 ¢ KpaTKkum
pernamertupyembiM otBeToM (T3 momomueHwus); T3 cBOOOAHOTO H3NOKEHHS (C pa3BEPHYTHIM
OTBETOM B MIPOU3BOJIBHON (hopme);

T3 3akpsiToro Tuma (3T3): T3 ¢ BEIOOPOM OJHOTO MM HECKOJBKUX MPABUIBHBIX OTBETOB,
T3 Ha ycTaHOBJIEHHE COOTBETCTBUS; T3 Ha yCTaHOBJIEHUE MPABUIBHOW MTOCIIEI0BATEIbHOCTH,

T3 B ¢dopme keiica, mpeacTaBIAIOMIEr0 COOOW KOPOTKOE M TOYHOE H3JIOKEHHE 3aJauu
(cuTyanuu) ¢ KOHKPETHBIMU U(paMu U JaHHBIMH; MOXET COJIEP)KaTh OMPEeIEHHOE KOJIMYECTBO
T3 OTKPBITOrO U 3aKPHITOrO TUIIOB.

Crpykrypa (hoHaa TeCTOBBIX 3aJaHUN MO TUCIUIUINHE

UHmKato Konnaectso
A p XapaKkTepuCcTHKa | TECTOBBIX
JOCTHXKEHUS Tema B cooTBercTBUM ¢ PII/] N
KOMIIETEHILIUHN 3 38 JlaHmH,
5 tunsl T3
Pa3gen 1. MHokecTBa, OTHOLIEHUS], 0TOOpPaKeHHs. DJIeMeHThl KOMOUHATOPUKH
MhmuoskectBa. Onepanuu Hajg MHOXecTBamu. /uarpammel Benna. 3Hanue 51-0T3
3akoHbl anre6psl MHOKECTB. [IpuHIMI JBOWCTBEHHOCTH/ 46 —3T3
OtoOpaxeHus Ymenue 47 - 3T3
10-0T3
3HaHue 25 _3T3
OIIK-1.1 . 7-0T3
Otnomenust. CriocoObI MPeACTaBICHI OMHAPHBIX OTHOIICHHH. Ymenue
OIIK-1.2 ., N 41-3T3
CpoiictBa oTHOmeHni. OTHOIIEHHE 3KBHBAICHTHOCTH U
OIIK-1.3 HACTHIHOLO TOPSIKA HaBpik u (vim)
P OTIBIT 10-0T3
nesTeabHoCTH/ 5-3T3
IEUCTBUE
OcHoBHBIE ~ mpaBwia  kKomMOuHatopuku.  IlepectaHoBkH, 3uanue 41-0T3
pa3MeIeHus U COUueTaHus YMmenue 46 - OT3
> 327
Hroro mo pazneay 1 | 165-0OT3
162 -3T3
Pa3gen 2. Jloruueckune pyHKIUM
. 16 - OT3
Jlornueckue dyukiuu (JI®). Crocobsl 3amanus JI® ogHON U 3HaHue 30373
JBYX [IEPEMEHHBIX. Cynepno3unuu u (hopMyIIBL.
OKBHUBAJICHTHBIE TPEOOPa3OBAHUS Ymenne 12 -0T3
Ymenne 62 - 3T3
Hopmanbhbie Gopmbl. TeopeMbl pazioxkeHHs il HOPMaJIbHBIX Hagsix 1 (1mm)
OIIK-1.1 ¢dopm. Penelino-koHTaKTHBIE cXeMbl. byneBbl ypaBHeHHS OTIBIT 12 - OT3
OIK-1.2 JIeSITeTbHOCTH/
OIK-1.3 JIEHCTBUE
' 3HaHue 10-3T3
. 11-0T3
@OyHKINOHABHO-TIONHEIE ~ cUcTeMbl  QyHKnmi.  AnreGpa Ymenue 10 -3T3
XKerankuna w  nuHeiHBle  (GyHKIMA. MOHOTOHHBIE W
npoiictBennple  pynkumu. Kmaceer  Ilocra Teopema o Hasbnuc u ()
(yHKIHOHAJIBHOM nomoTe . OBt 22 - OT3
JIEeATEILHOCTH/ 10 -3T3
JIeHCTBUE
> 195
Hroro nmo pazneay 2 | 73-0T3
122 -313
OcHoBHBIE TIOHATHS Teopun Tpados. Kmaccudukanus rpados. SHauue 107 -OT3
CrniocoOwl 3amanus rpados. Msomopdusm rpados. Oneparnu 18 —3T3
OIIK-1.1 HaJ rpadamMu Ymenne 21-0T3
OIIK-1.2 — 10— OT3
OINlK-1.3 Cas3HOCTH B rpadax. MapmpyTel, IeIH U OUKIIBL. J[By/I0JBHEIE, 14 - 3T3
9iiIEpOBEI 1 TAMHUIIBTOHOBEI I'padbl. JlepeBbs VMeHme 22% —_ (3?%"3




Ilnockue W 1wraHapusie rpadpel. I'panu  1wiockoro rpada. Verme 20-0T3
dopmyna Ditnepa. Kpurepun mnanapaoctu. Packpacka rpados 10-3T3
Hagwik u (win)
B3Bernennbie rpadsr ORIt 28 -0T3
nesTeabHOCTH/ 9-3T3
IEeUCTBUE
> 285
Hroro no pazneay 3 | 206 — OT3
79-313
> 807
HUrtoro nmo aucummiaune | 444 — OT3
363 -3T3

[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIIBHON cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBCS C JJEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0pasel; THIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOTO pabodei
IPOrPaMMOM TUCITUTUIUHBI.

HToroBslii TecT M0 AMCUMIIMHE BKJIIOYAEeT B c€0sl BOIPOCHl M MPAKTHUECKUE 3aJaHUS IO
BCEM pazjienaM JAUCUUIUIMHBL JlJIsl ycnemHoro nmpoxoskaeHusi TecTa o0y4arouuiics A0/KeH —
3HATh: OCHOBHBIC MOHITHS TEOPUU MHOXKECTB, OMHAPHBIX OTHOIICHUH, JIOTUYECKUX (PYHKIHMHA U
Teopun TpadoB; yMeThb: 3aJaBaTh MHOXKECTBA, OWHApHBIC OTHOIICHUS U Tpadbl, BBHIIOJHATH
omepanyu HajJ MHOXKECTBAMH W OWHAPHBIMH OTHOIICHUSMH, TPEACTABIATh MHOXECTBA Ha
quarpamMmax BeHHa, CTpOUTh TaONMIBI WCTUHHOCTU JJISl JIOTUYECKHX (PYHKIHM, HAXOAUTh
HOpMaJIbHBIE (POPMBI JIOTHYECKHX (YHKIWH, pelaTh 3afaudl aHalau3a ISl pesIeHO-KOHTAKTHBIX
CXeM; OIpelesiTh OCHOBHBIE XapaKTePUCTHKU TpadoB; BJIAAEeTh: HABBIKAMH BBIIOJIHEHUS
omnepanuii HaJg MHOXXKECTBAaMM M OWHAPHBIMU OTHOIICHUSIMH, METOJIaMU aHalin3a OWHAPHBIX
OTHONICHWH, METOJaMU aHalu3a peNeHHO-KOHTAKTHBIX CXEM, METOJaMH HCCIIeI0BaHUs
(YHKIMOHATBHON TOJHOTHI CUCTEM JIOTUYECKUX (DYHKIHMM, NMpUEeMaMH pEHIeHUs MPaKTUYECKUX
3aga4 Ha rpadax. TecT coaep:KUT 3aJaHus 171 OLIGHKH 3HAHUI, 171 OLICHKU YMEHUU, U OLEHKU
HABHIKOB UM (WJIM) OMBITa JEATEIbHOCTH. B TecTe HCHOIB3YIOTCS CIEAYIOIINE THUIBI TECTOBBIX
3a/IaHMi: 3a7aHus 3aKpBITON (POPMBI (C BELIOOPOM OAHOTO UM HECKOIBKUX MPABWIHHBIX OTBETOB);
3a/laHusl OTKPBITOW (PopMBI (C KOHCTPYHPYEMBIM OTBETOM); 3afaHust B ¢dopMe Keiica (3amauw,
coJieprKallle ONpeIe]IeHHOE KOJIMYECTBO TECTOBBIX 3alaHuil Apyrux tunos). Ha Tect orBOAMTCS
80 munyT. Illpeanaraemoe koau4ecTBo 3aganuii — 18 3aganmii (22 Bonpoca).

KonunuectBo
N KonnuectBo 6amios 3a
TecToBrIe 3aganus Ne T3 | TecTOBBIX 3aJaHUK
OJIHO TE€CTOBOE 3aJIaHue
B TeCTe
TectoBble 3a1aHus i1 OLIEHKUA 3HAHUM 1-8 8 3
TecToBble 3a/1aHus AJ1 OLIEHKH YMEHUN 9-15 7 7
TecToBble 3amaHKs 151 OIEHKH HaBBIKOB
Y (MJIH) OTBITA ACSITEIBHOCTH (KeHcC 16-18 3 9
3a/1aHus)
Hroro 18 T3 B Tecre MaxkcuMabHbIH 6amr 3a TecT — 100
KpI/ITCpI/II/I 1 IKaJIbl OLICHUBAHUA
IIxamsl OXieHUBAHKS Kpurepuu orieHuBanus
COTIIMIHOY OO6yuatomnmuiics Ipu TecTHpoBaHny Habpan 94—100 6amos
«XOPOTIIOY «3aUTCHOY OO6yyaromuiics pu TecTUpoBaHnU Habpan 81-93 Gamios
«YAOBIIETBOPUTEIIBHO» OOyyaromuiicst mpu TectupoBanuu Habpan 70—-80 Gamios
«HEY/IOBIICTBOPUTEIHLHO «HE 3aUTEHO» OOyuaromuiicst mpu TecTUpoBaHuu Habpan 0—69 Gamios




Oo0pasen THIIOBOr0 UTOrOBOI0 TECTA MO JUCHMUIIMHE 32 BeCh NEPHO/I €€ OCBOCHUS
TecToBbIC 3a1aHNA 1JISl OEHKH 3HAHUI

1. 3apaiiTe MHOKeCTBO CIIUCKOM (B OTBETE 3JIEMEHTHI MePeYMCIUTe Yepe3 3arsiTyio B MOPSIKe
BO3pactaHus 06e3 mpo0eIIoB, e MHOKECTBO IyCTOE, TO UCIONIB3YIHTE CUMBOI ).

{X€R|X2—3X+2=O}={ }

2. Bri0epuTe NpaBuJibHbII 0TBeT.
Co6¢cTBennbivMu noaMuokecTBamu MEokectBa A ={-1, 4, 5} apnsrorcsa MuoxecTsa

3. BbiOepuTe npaBUWJIbLHbIN OTBeT.
Ha puarpamme Diinepa-BeHHa 3a1Tpux0oBaHO MHOKECTBO, SIBIISIOLLEECS

A) Ilepeceuenrem MHOkeCTB A U B B) Pa3nocthio MHOXeCTB A U B
C) O6benuHeHreM MHOXXECTB 4 U B D) PazHocTbio MHOECTB B 1 A

4. BoiGepuTe NpaBUJIbLHBINI OTBET.

Ecau MCKAY 3JICMCHTAMH JIBYX MHOXKCECTB A n B MOXHO YCTAHOBUTHL B3aWUMHO OJHO3HAYHOC
COOTBETCTBHEC, TO MHOXCCTBA HAa3bIBAIOTCs

A) paBHBIMH B) sxBuBasieHTHBIMU C) cuetHpIMU D) necueTHpIMU

5. BoiGepuTe npaBuJILHBII OTBET.
Ha wmHoxectBe M = {2, 3, 4} OMHApHOE OTHOUICHUE p = {(a, b)| qucino a—b genurcs Ha 2}

OHpe,I[eJIHeTCSI CIITUCKOM
A) 1(2,2),(32),(4,2),(33),(4,3),(44)} B) {(2,2),(2.4), (33),(4,2),(4,4)}
C) {(22),(33),(44)} D) {(33),(4,2),(4,4)}

6. lomoJiHuTe.
Tabmuia UCTUHHOCTH JToruueckoit pyrkuuu f(X,y) =XV Y umeer Buj

y Xvy

R IFRO|IO|X

RO O

7. lonoJIHUTE.

Matpuiia MHIIUACHTHOCTH Tpada nMeeT BUJ

87. lomoauTe.

Cymma creneneii Beixoga 0~ BepummH rpada pasHa



TecToBble 3a1aHUs 1JI51 YMEHUI
9. Bri0epuTe NpaBuJibLHbII OTBeT.

Ha puarpamme Diinepa-BeHHa 3a1Tpux0oBaHO MHOKECTBO, SIBJISIOLLEECS
1) (AUBUC)\(AnBNC)
2) (A\WBUC)\((AnB)U(ANC)U(BNC))
3) (AnB)U(AnC)u(BNC)
4) (B\(AuC))u(C\(AUB))
10. BbiOepuTe npaBuJIbLHbBII OTBET.

Ha mu0XecTBe HEJIBIX YUCEI OTHOIICHUEM YaCTUYHOT'O IMOPAAKA MOXKET OBITH OTHOIIIEHUE

A) {(X, y)| | X—y |-HeueTHOE qncno} B) {(X, y)| X JEIHTENb Y, X # 1}

C) {(X, y)|| X < y} D) {(X, y)| X—Y JENUTCS Ha YUCIIO 7}
11.Bpi0epuTe NpaBUJILHBINA OTBET. 1% X, | T(x %, %)
0 0 0 1
Jlornueckas dynkus f (X, X,, X;) 3a71aHa TAOIHUYHO: 0 0 1 0
CAH® nanHO# QyHKIIMK UMEET BHUJI 8 i g-) 8
A) X Xy Xg VX Xy Xy VX Xy Xy VX X, X 1 0 0 1
B) (X Vv X, vV X;) - (Xy v Xy v Xg) - (% Vv X, v XG) (X v X, v Xg) 1 (])_ g') g')
C) Xy Xy Xy VXX Xy VX - Xy Xy VX - X0 X 1 1 1 1
D) (X, Vv X, VX)) (X VX,V X)) (X VX, vXg) (X VX,V Xg)
12. BoiGepuTe NpaBUJILHBIN OTBET.
Jlornueckas dynkius f (X, X,, X;) 3anaHa TAOIHMYHO: X | X X, f (X, Xy, X3)
CKH® nanHoii pyHKINN UMEET BH]T 0 0 0 1
A) XX, Xy VX Xy Xy VX X, Xy VXX e X 0 0 1 0
) 1 7273 ) 1 72 _3 1 2_ 3 1 2 ?i ) 0 1 0 O
B) (X v X, v %) (X v X, v Xg) - (X v X, v %) (K v X, v Xg) 0 1 1 1
1 0 0 0
C) X Xy Xy VX Xy Xy VX - Xy Xy V Xy - Xy o Xy 1 0 1 1
D) (X, Vv X, v Xg) - (X, V Xy v Xg) - (X V Xy Vv Xg) - (X, VX, v Xg) 1 1 0 0
13. BoiGepuTe NpaBWILHBIN OTBET. 1 1 L L
OlinepoBbIM rpadom saBiseTcs rpad
A) B) C) D) E)

14. lonosHuTe (B OTBETE YKAXXKUTE METKY BEPILUHBI).

I_[CHTpOM JAaHHOT'O ACPECBa ABJISICTCS BCPIINHA

15. BoiOepuTe npaBWIbHBIN OTBeT.



Pemennem 3aJa4l aHajIn3a CXCMbI ABJISICTCA JIOTHYCCKAas q)yHKI_[I/ISI

A) f(x,y,2)=yz B) f(x,y,z)=yz o) f(x,y,2)=xz
D) f(x,y,z)=xy E) f(x,y,2)=yz

TecToBble 3aaHUs AJI51 OLIEHKH HABBLIKOB M (MJIH) OIbITA AeSITeJIbHOCTH

16. Ha MmuHOecTBe M = {O, 1, 2} 3aJjaH0 OMHAPHOE OTHOIICHHE P = {(a, b)| a<b —1} :

1. lonmoHuTe.

ManI/II_[a OTHOIICHHUA O HMCET BUI

2. Bri0epuTe npaBuJibHble OTBETHI.
BunapHoe OTHOILIEHHE O SBIISETCS OTHOLICHUEM:

A) pebnexcuBabiM  B) antupeduiekcuBHbiM  C) CUMMETPUYHBIM
D) Tpan3uTUBHBIM E) He TpaH3UTUBHBIM

3. lonmosiHure.

Martpunia KoMno3unuu (Ipou3BeIeHus1) po o UMEET BUJ

17. Beenensl cienyromme obo3HaueHus kiaccoB Ilocra: T, — kmacc QyHKumH, coXpaHSIOIINI
koucranty 0; T, — kimacc (QyHKIHIA, COXpaHSIOMNIA KOHCTaHTy |; S — KJIacC caMO/IBOWCTBEHHBIX
¢yHKIM; M — KjIacc MOHOTOHHBIX (YHKIMM; L — Kiacc TMHEHHBIX (YHKLINH.
Jlana cucrema JIOTHYECKUX QYHKIMH X = {1, X®Y, XV y}.

1. lomostHuTe.

T, |hL|S[M][L

1
XDy
XVYy

KputepuanbHas Tabnuia CUCTEMBI 2 UMEET BUJL

2. JlonoJiHuTe (B OTBETE YKAXKUTE MOJTHAS WIIM HE TIOJTHA).
Cucrema ¢yHkiuilt X sBusercs QyHKIIMOHAIBEHO
18. Marpuna WHOUISHTHOCTH rpada OJHOCTOPOHHUX JOPOT, CBSI3BIBAIOIIMX  ITYHKTBI

AB,C,D,E,F,G umeer Bun:

A(1l -1 0 0 0 O O O O O
B[-1 0 -1 1 1 0 O O O O
cflo 0 1 0O -1 0 0 0 O
ppo 1 0 -1 0 0 1 -1 0 O
EfIO 0 O O O O -1 0 1 O
FFO 0 0 0 -1 1 0 0 -1 1
Gto 0 0 0 0 0O O 1 0 -1

Paccrosinust Mex Ty ropojiaMy TIPUBEICHBI B TAOIHIIE:



A| B | C|D E F |G
A 3
B 9 5
C 8
D 4 1
E 2
F 7 6
G 1

1. 3annmuTe NPAaBUWIBHYIO MOCJI€10BATEIbHOCTD.

N3 nmyakta G MOXHO COBEpIIMTH MEPEXOJ TOJIbKO B MyHKT D. VYcraHoBuTe aampbHEHIIyIO
[I0CJIEI0BATEIBHOCTD JIOPOT, IPOXOAALIYIO 110 BCEM J0poraM (3MaepoBbli LUKI) U MPUBOIAILYIO
oOpatHo B mMyHKT G, eciau M3BECTHO, YTO MyHKT E ObUT mocemieH paHee OCTaNbHBIX IMYHKTOB (B
OTBETE YKaXHUTe OYKBBI KaxJ0ro ropojga 0Oe3 3amarelx, ropol G ykas3blBaTb HE HYKHO):

2. lomostHUTE.
JlMHa HauMEHBIIETro MyTH, IO KOTOPOMY MOKHO JtoexaTh u3 F B myHKT B, paBHa

OTBeThI THIIOBOI'0 HTOTOBOI'0 TECTA

Ne T3 1 2 3] 415 6 7 8
X | Y | Xxvy 11010
00 1
11100
Orserst | {1,2} | CD,E |D| B | B 01 0 7
1T o 1 00111
11 1 0O 00 0O
Ne T3 9 10 11 12 13 | 14 [ 15
Orsersl | 2) C A B E 1 E
16 17 18
Ne T3 1 2 3 1 2 1 2
0 1 00 1 - T | Th S|{M|L
Orserpt | | 0 B.1 1o o LT LT omnoii | DEFCBDABE | 14
D X@y | — | —-|-| - |+
00 0 0O
XVy |+ [+ |-+ |-

3.6 IlepeyeHb TeOpeTHYECKNX BONPOCOB K 3a4eTy
(1751 OLIEeHKH 3HAHUM)

Pa3jnen 1. MHo:kecTBa, OTHOLIEHUS, 0TOOPAaKEeHUsI. DJIeMEeHThl KOMOMHATOPUKH
1.1  MHoxecTBO. DneMeHThl MHOXkecTBa. IlycToe MHOXECTBO. YHHUBEpCAIbHOE MHOXKECTBO.
CrocoOsI 3a1aHusd MHOKECTB.
1.2 OtHomeHHUs MeX/ly MHOXKECTBAMHU, CBOMCTBA OTHOILICHUIA.
1.3  TloamHOXecTBa, COOCTBEHHBIE M HECOOCTBEHHBIEC MMOAMHOXKeCTBa. bynean. Teopema o gucie
MOJIMHOECTB MHOXECTBA, COCTOSILEr0 U3 N 3JIEMEHTOB (C I0Ka3aTEILCTBOM).
1.4 Omnepauuu HaJ MHOXECTBaMH, CBOICTBA ONEPALIU.
1.5  IlpuHiumn ABOHCTBEHHOCTH.
1.6 JlexapTroBo mpou3sBercHHE MHOKeCTB. CBOWCTBA JIEKapTOBa MMPOU3BEICHHS.
1.7  bunapubsle ortHomeHusa. OOmacTe onpeneneHuss W 0O0JACTh 3HAYEHUH OWHAPHOTO
oTtHouieHus. CriocoObl 3a/1aHusl OMHAPHBIX OTHOILIEHUH.




1.8  Omnepamuu Hag OMHAPHBIMU OTHOIIIEHUSIMH, CBOWCTBA OIEpaIui.

1.9  CgoiictBa OuHapHbIX OTHOUICHHH. OTHOUIEHHWE 3KBUBaJEHTHOCTU. llpumepsl. IlonsTHE
(hakTOp-MHOXKECTBA.

1.10 YnopsaoueHHbIE MHOKECTBA.

1.11  Orobpaxenue muoxectB. O6pa3. [Ipoodpas. OCHOBHBIE CBOHCTBA OTOOPaKCHHIA.

1.12 OrobpaxkeHus1 MHbEKTUBHBIE, CIOPbEKTUBHBIC, OMeKTHBHBIE. OOpaTHOE 0TOOpaXKEHHUE.
1.13 Kom6unaropuka. KomOunaTtopusie 3a1auu. OCHOBHBIC IMpaBUia KOMOWHATOPHKH.
1.14 Pazmemenus. Ynucno pa3nuyHbIX pa3MELICHU C IIOBTOPEHUSMH U 0€3 IOBTOPEHUH.
1.15 Coueranus. Yucno pa3auMyHbIX COYETAHHUM ¢ TOBTOPEHUSIMU U O€3 TOBTOPEHUH.

1.16 IlepecranoBku. Ynciao pa3iuyuHbIX IEPECTAHOBOK C MOBTOPEHUSIMH U O€3 TOBTOPEHUH.
1.17 ®opmyia BKIIIOUEHUH U UCKIIIOUEHUH.

1.19 bunom Herotona. Tpeyronpauk [Tackans. BunoMuanbHbIe TOXKIECTBA.

1.19 TlonmmaomuanbHas Gopmyna.

Pa3znea 2. Jlornvyeckue (pyHKIMH
2.1  Tlonsatue anreOpsl joruku. [lonsTre QyHKIMHM anreOpbl JIOTUKKA (JIOTUYECKOW (DYHKITHH).
Yucno pazauyuHbIX QyHKIMHM IepeMEHHbIX.
2.2  Enunuunbie HaOOPBI, MHOXKECTBO SAMHUYHBIX HAOOPOB Jornueckoit Gpynkun. [Tpumepsr.
2.3  HyneBsle HaOOpPbI, MHOXKECTBO HYJEBBIX HAOOPOB Jorudeckor GyHkiuu. [Ipumepsr.
2.4  CylecTBeHHbIE M HECYIIECTBEHHBIC ((MKTHBHBIC) TEPEMEHHBIC JIOTUYECKOW (YHKIUH.
VY naneHue v BBeJileHHE (PUKTUBHBIX I€PEMEHHBIX.
2.5  Jlornyeckue GyHKINUU OJHOHN MTEPEMEHHOM.
2.6 Jlornueckue GyHKIIMU OJTHOM MEPEMEHHOM.
2.7  CmocoObl 3amanHusi Jorudeckux (QyHKiui. [loHATHE OSKBUBAJCHTHBIX (PaBHOCHIIBHBIX)
bopmyiL.
2.8  Tloustue OyneBoit hopmynbl. Teopema O CBSI3U MPOHU3BOJIGHON JIOTMYECKOH (DYHKIHMH |
HEKOTOpOii OyseBoii (hOpMyIIbI.
2.9  Tlousarue anreOpsl. byneBa anredpa norudeckux QyHKIHH. 3aKOHBI OYJICBON anreOpsbl.
2.10 Teopema 0 pa3IoXKEHUHU JOTUIECKON (PYHKIIUH 110 TEPEMEHHBIM.
2.11 DkBHUBaJCHTHBIE MPeoOpa30BaHUs: TOTIIONIEHHUE, CKJIEHBaHHE, 00OOIIEHHOE CKJICHBAaHUE.
VYnpoiuenue popmyi.
2.12 Hopwmansasle ¢opmbl.  [lpuBeneHnme K  AM3BIOHKTHBHOW — HOPMalbHOH  (opme
(KOHBIOHKTHBHON HOpMaNbHOI hopme).
2.13 Cosepiiennsie HOpMmaibHbIE (opmbl. [IpuBeneHne ¢ COBEpUICHHOH TU3BIOHKTHBHOMN
HOpMaJIbHOU (hopMe (COBEPILIEHHON KOHBIOHKTUBHON HOpMaIbHOH (opme).
2.14 Tlonstue nBoiictBeHHOCTH (yHKIMH. [Iprmepsl. [loHsATHE caMOABONCTBEHHOW (YHKIIWH.
ITpumepsl. [IpuHIUIT JBONCTBEHHOCTH.
2.15 TlonsaTHe (yHKIMOHATIBHO MOJHOW CHUCTeMBI. [IpuMepsl GyHKIIMOHAIBHO TTONHBIX CHCTEM.
Cucremsl ) 0, D1, 2. 231 ) 4.
2.16 Aunrebpa XKeramkuna. Ilommaom anre6pbr JKeramkuna. IloHsTHe IWMHEWHOW QyHKINH.
IIpumepsl.
2.17 Tlousatue 3aMKHYTOTO KJiiacca. [lonsaTue 3ambikanus. [Ipumepsr.
2.18 TIlonstue MoHoToHHOU GyHKUUU. [Iprumepsl. Kputepuit MOHOTOHHOCTH.
2.19 JleMMma 0 HEMOHOTOHHBIX QYHKIUSX. JleMMa 0 HETMHEWHBIX (PYHKITHSX.
2.20 Kunaccel [Tocra. Teopema o pyHKIIMOHAIEHON TOJTHOTE.
2.21 PeneiitHO-KOHTAKTHBIE CXEMBI.

Paspnen 3. DuiemeHnTsl Teopuu rpagos
3.1  OcHoBHbIEe TOHATHUS TeOpuH rpadoB. OTHOLICHUS CMEXHOCTH U UHIIMJEHTHOCTH.
3.2  Kunaccudukanmss tpadoB. Bunmelr rpadoB: MONHBIA, ITyCTOH, IBYIOJIBHBIN, MOIHBIN
JBYJOJBbHBIHN, K-T0IBHBIN, MyabTHTpad, iceBaorpad.
3.3  Cmoco0Owr 3amanus rpadoB. Matpuna cMeXHOCTH. Marpuna WHIHIEHTHOCTH. CIUcoK
pebep.
3.4  Uzomopdwusm rpados. Kpurtepuii msomopdHOCTH rpadoB.



3.5  Crenenb Bepmuabl rpada. Jlemma 0 pyKomoKaTHusx.

3.6  Tloxrpad, ocroBHoi noarpad. Oneparuu Haa rpadam.

3.7  CasazHocTh B rpadax. MapmpyTsl, IIENH U ITUKIIBL.

3.8  Merpudeckue xapakTepuCTHKHU rpada.

3.9 DiisiepoBsI rpadbl, SHIEPOBHI ITUKIIBI. AJITOPUTM MTOCTPOSHUS SUJIEPOBA IUKJIA.

3.10 T'aMunIBbTOHOBBI rpadbl, FTAMUIBTOHOBBI IUKJIBI.

3.11 Ilnanapnocts. [lnockue u mnanapuelie rpadsl. 3agada o Tpex AOMax U TpeX KOJOALAX.

3.12 TI'panm mnockoro rpada. Teopema Diinepa, CieaCTBUS.

3.13 CpoiicTBa MIOCKMX YKIaAoK IiaHapHoro rpada. Kputepuum mnnanapuoctu. Teopema
[Toutpsruna-KyparoBckoro. Anroputm ykiaaku rpada Ha MmI0CKOCTH.

3.14  Packpacka rpados. [IpaBmibHas packpacka. XpoMaTH4YeCKOE YHCIO. 3a1avyd MPaBHIbHON
packpacku rpagos.

3.15 AunroputM mocienoBaTeNbHON packpacku. [ umoresa 4eThipex Kpacok.

3.16 JIBynmomenbeiii rpad. Teopema Kenura (kputrepuid  IBYAOJIBHOCTH).  AJNTOpPUTM
pacrio3HaBaHuA ABYAOIBHOCTH rpada (MOUCK B HIMPHHY).

3.17  Jlepesss, nec. OctoB. Teopema o nentpe. LlukimomaTudeckoe uncio rpada.

3.18 B3sBemennsle rpadpl. 3a1aua KOMMHBOSKEPA.

3.7 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 32UeTy
(7St OLIEHKH YMEHMUIA)

1. Tausl muoskectBa: E={1, 2,3,4}, A={1, 3,4}, B={2, 3}, C={1, 4}.

Haitmure: AnB, AnB, (A\B)\C, (B\A)uC, C\B.

2. Jloxaxure pasenctBo (AUC)N(B\A)=(C\A)NB Ha auarpammax Diinepa-Benna u c
MIOMOIIIbIO CBOMCTB OTEpAIfii Ha/l MHOYKECTBAMH.

3. Ompenenure CBOMCTBa  OTHOIICHHWS, 3aJaHHOrO Ha MHOXectBe M ={1,2,...,9},

R ={(a, b)| (a+Db) -gyetHoe}. 3amaiiTe OTHOIICHHE CITUCKOM, MaTPHIIEH U TpadoM.
4. Ha muoxectBe N omnpenenenst otHomrenus R, ={(a, b)| b=a+2} u R,={(a, b)| b=a’}.

Bemmonnute onepanuu Hag HUM: Ry U Ry, Ry NR,, RiR,, RyR;.
5. U3 80 crynenToB anrnuiickuii s3bik 3HatOT 30, Hemerkuil — 20, monbckuit — 12, aHTUACKUA 1
HEMEUKUHN — 6, aHTJIMUCKUHN U TMOJIBCKUM — 5, HEMEIIKUM 1 TIOJIbCKUN — 3 ¥ OJIMH CTYJIEHT 3HAET BCE
TpH si3bIKa. CKOJIBKO CTYJIEHTOB HE 3HAIOT HU OJTHOTO SI3bIKA?
k

6. Pemnre ypaBuenue (x+2)1=132-A; -P_, (x=>k).

X X+1
7. Pemnre HepaBeHcTBO 8-C oy <3-Cpp.

8. 13 25 cTyneHTOB TPpYIIBI KOHTPOJIBHYIO Hamucainn Ha «S5» 3 denoBeka, Ha «4» - 6, Ha «3» - 10. K
JIOCKE BbI3BaHO 3 CTyAEHTa JUIs aHanu3a omnOOK. CKOJIBKO CYIIECTBYET BO3MOXKHOCTEH BBI3BAaTh
XOTs ObI OIHOTO YeNIOBEKa, MOTYUUBILETO»3»?

9. U3 xomonel, comeprkamieid 52 kapthl, BEIHYIU 10 kapT. Bo CKOMBKUX CiIydasx cpemu 3TUX KapT
OKa)XeTCsl HE MEHEE JIBYX Ty30B, POBHO JiBa Ty3a?

10. Jdausr muoxkectBa X , Y u oroOpaxkenust F, G. BolisacHure, SBIAIOTCS ¥ WHBEKTHBHBIMH,
CIOPBEKTHUBHBIMU U OMEKTUBHBIMU CJIETYIOIINE OTOOpaKEHHUS:

a) X — MHOXECTBO KpyroB Ha miIockoctd, Y =R, F - kaxmomy Kpyry
COIIOCTABJISIETCS €70 MIIOIIA/b;

8 X ={xxeR,-3<x<5}, Y =R,F(x)=x;
6 F:R—>R, F(x) = sin(x?);
2) G:R R, G(X) = In|x|;
11. JTaubl OTOOpaKEHUS:
F:R—)R, F(X):X3,



G:R—>R, G(x) =cosx;

H:R->R, H (x) = cos® x;

W :R >R, W (x) = cos(x?).
Haiimmre: FF = F?, G?, FG, GF, GH, HG, WH , WF, H?, w2, FGH.
12. CocraBbTe TaOIUIBI MCTHHHOCTH (PYHKIIHIA, 3aJaHHBIX (POPMYIaMHu:

a) (%, = X,) > (X, > %)) ~ (X, ~ X,); 0) (X, > (X; &X;)) = X;.
13. Jlokaxkure 3KBUBAJICHTHOCTD (hOPMYJT UCIIOIIB3YsI TAOIUIIBI HCTUHHOCTH:
a) X, ®x, =% ®, X, ; 0) X, &X, =% > X, .

14. Tlonyunte CJIH® u CKH® norundeckux QpyHKIUH, 3aJaHHBIX TAOJIHYHO:

x y z|f | f,|f;|f,
0 00jO0O|O]1]|0O
0 01{0(0|0]1
01 0{0|2]0]|0O0
01 1j1(1]1]|1
1 0010|111
101011 ]|0|0O0
11 0/1 1|11
11111100

15. [Monyuure nonunom Kerankuna qis pyakuun f(X,y,z2)=(X-Yvz)-(X-ZvX-y-ZvZ).

-10 0 1 O
13 -1 0 O
16. o 3amannol Marpure namUAeHTHOCTH | O O 1 0 0| 3amaiiTe MaTpHIly CMEKHOCTH.
00 0 -1 -1
00 0 0 1

17. B TabGnuie nmpuBeseHa CTOUMOCTh MEPEBO3KH MAaCCaKUPOB MEXKAY COCEAHHMM HAaCEeIEHHBIMU
nyHktamu. [loctpoiite rpad, cooTBeTcTBYIOMMIA TabIHILIE.

3.8 IlepeyeHb THMOBBLIX MPAKTHYECKHUX 3aaHUI K 3a4eTy
(17151 OLIEHKH HABBIKOB U (MJIM) OTIBITA JIEATETHHOCTH )

18. Ucnonb3ys skBHBaNIeHTHBIC TTpeoOpazoBanus, nonyuute CJITH® u CKH® dopmy:
a) x> (y®2); 6) x4 (y~12).
[TpoBepbTe pe3yNnbTaThl, UCMOIB3YS TAOIUIBI UICTUHHOCTH.

19. Vmpocture dopmymny (X, vX,)V X X3V X,, UCIONB3yS SKBHBAJICHTHBIE INpeoOpa3oBaHMA,

pE3yJIbTaT MPOBEPHTE MMOCPEACTBOM TaOINIBI HCTHHHOCTH.

20.Haiiqure JJH® n KH® o¢ynkmmn f(X,y,z) = x — (y @ z). 3anummure ABONCTBEHHYIO €i

GyHKIHIO.

21. TlocTpoiiTe peneifHO-KOHTaKTHYIO CXeMy MO ()YHKIIMU TPOBOIUMOCTH
fxy,2)=(x~y)=>(xv2)-y.

22. 3anumvre Mo JaHHOU cxeMe (DYHKIHIO TPOBOJAUMOCTH M YIIPOCTUTH CXEMY.

23. NmeeTrcs ANMHHBIA KOPHIOP, BIONb CTEH KOTOPOTO pa3MELIeHBI JaMmbl. BkimodeHue u

BBIKJIFOUYCHHE CHUCTEMBI OCBELICHUS KOHTPOJIUPYETCS ABYMs BBIKIIOYATEISIMA Ha BXOJIE€ M BBIXOJE.

TpeOyercst co3maTh Takyl0 CHCTEMY MEpeKIrouaTresel, KOoTopas IMO3BOISIET Ha KaXIOM KOHIIE

KOPHUI0pa U3MEHSATh COCTOSIHUE CUCTEMBI Ha IIPOTHBOIOI0KHOE.



24. JlokaxuTte GyHKIHOHAIBHYIO IOJTHOTY cucteM QpyHkuuit {v, -}, {{}.

25.VKaxuTe dUIepoBbIid UK U1 rpada, 3alaHHOTO MATPUIEH HHIIUEHTHOCTH
111100°0UO00O0

110011000
001011111
000100111

26. [lns 3amanHOro rpada 3anuiuTe MaTPULBI CMEXHOCTH, HHIMAECHTHOCTH. ONpeennuTe CTeeHN
BEpIINH rpada.

27. Tlo 3agaHHOW MaTpHIle CMEKHOCTH HOCTPOUTH Tpad, COCTaBbTE MATpPUIy WHIMICHTHOCTH.
Omnpexnenure, SIBISETCS U MOJTYy4EHHBIN rpad ABYIOIBHBIM.

010111
113000
031100
1010 2 0f
100200
100000

28. Haiigute 1ieHTp OCTOBHOTO JiepeBa 3a/laHHOrO rpada, UCHOIb3ysl aJrOpPUTM MOUCKA B IIUPHUHY.
BepmmHa xo BeIOMpaeTcs B Ka4eCTBE HAYaIbHOM.
29. TlocTpoliTe MHHHMAILHOE OCTOBHOE JjepeBo B3BemieHHoro rpadga G =(V, E), 3amanHOTO

MaTpHULEN BECOB:

0 6 5 o 10 o 0 3 5 o 6 o
6 0 4 5 o 3 3 0 4 6 8 o
5 4 0 6 7 o 5 4 0 5 7 o
a) W = ;o 0)W = ;
o 5 6 0 8 1 o 6 5 0 8 9
10 o« 7 8 0 5 6 8 7 8 0 2
oo 3 o 1 5 0 o o o 9 2 0

30. Merogamu Onmkaifiiero cocea M BeTBEH M TpaHHUIl PEUIMTE 3a7adyy O KOMMHUBOSDKEpE IS
B3BeleHHoro rpada G = (V, E), 3agaHHOr0 MaTpuieii BecoB

0 8 6 o 3 o

8 0 7 10 » 9

6 7 0 6 7 o
W = )

o 10 6 0 5 4

3 o 7 5 0 1

o 9 o 4 1 0

31. Jlana kapTta Jgopor MeEXIy TropoJaMH, TAe YyKa3aHa JUIMHA KaKJIOW JOpOoru (JIaHHBIE HE
COBMAJAIOT ¢ HacTosiuMHK ). Haliure:

a) Bce kpatuaiimme mytu u3 Cankt-IlerepOypra 10 Omcka,

0) Bce kpatuaiiimue mytu u3 Cankt-IlerepOypra 10 Marauroropcka.



4. MeToan4yeckue MaTepuaJbl, onpeaessiiolye Npoueaypy oleHnBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyel nporpaMMoin AUCHUILINHBIL.

HaumenoBanue
OLCHOYHOI'O
cpencTBa

Onucanus npoueaypbl IPpOBEACHUA KOHTPOJIbHO-OLICHOYHOT'O MEPONPUATHUA U IPOLUCAYPhI
OLICHUBAHUA PE3YJIbLTATOB 06y'{eHI/I${

[IperonaBaTens He MEHe, 4eM 3a JABE Hemenu A0 cpoka 3amwutel PI'P momken cooOumth
KaxaoMmy oOydaromemycs HoMmep BapmaHTa PI'P. 3amamms PI'P BbuTOKEHBI B 37€KTPOHHON
nHpopMannonHo-oOpazoBatensHON cpene Upl'YIIC, moctymHOl oOydaromemycs depes ero
Pacuerno- mnaHbi kabuaeT. PI'P nomkHa OBITH BRITIOTHEHA B yCTAHOBJICHHBIN MIPETIOIaBaTeNIeM CPOK H B
rpaduaeckas COOTBETCTBUH ¢ TpeboBaHmsMU K odopmieHnto PI'P (tekcroBoit m rpaduueckoii uacreit),
pabota (PT'P) cthopmynupoBanHEIME B [looxkennn «TpedoBarns K 0pOPMIICHHIO TEKCTOBOH U TparuecKon
JnokyMmeHTanuu. HopmokoHTponb» (B mocienneil pemakuuu). PI'P B HasHaueHHBIH CpoOk
cHarmTcsAd Ha mMpoBepky. Ecmm mpemycMorpena yctHas 3amuta PP, To oOydaromruiics
0OBsICHSIET pellIeHne 3a]1a4, yKa3aHHbIX MPEIojaBaTesieM, 1 OTBEYAeT Ha ero BOIPOCHI
KoHTponbHble paboThl, IperycMOTpeHHbIe paboueil mporpaMMOi JUCHHUIUIMHBI, MTPOBOASATCS
BO BpeMs IpakThyeckux 3aHATuil. BapuantoB KP mo teme He MeHee nByx. Bo Bpems
BeimoiiHeHuss KP  monb3oBaThess  yueOHMKaMHM, CHPAaBOYHHKAMM, KOHCIIEKTaMHU JICKIIMH,
TeTpafsMHU AJIs IPAKTHYECKUX 3aHATHI HE Pa3peIIeHO.

IIpenonaBaTens Ha NPAKTHYECKOM 3aHATHM, MPEIIIECTBYIOIIEM 3aHATHIO mposeneHus KP,
noBoauT 1o odydarormuxcs: Temy KP, xonmuectBo 3amannii B KP, Bpems BemomHenus KP. Ilo
UTOTaM IIPOBEPKH MPEIOAABATEIEM BBICTABIISICTCS OLICHKA I10 YeTHIPEXOIbHON MIKae
BemmonHeHne 3amaHWil  pa3HOTO  ypOBHs, IIPEAYCMOTpEHHbIe pabouyed Iporpammoit
JVCIUIUIMHBI, TPEANoaraeT CaMOCTOATEIbHYI0 BHEAyIUTOpHYI paboTy. BrimomHenue
3aJaHuil PENPOSYKTUBHOTO YPOBHS, INPOBOIATCS BO BpPEMs MPAKTUYECKUX 3aHATUN WIH BO
BpeMs KOHCYJIbTALIUM.

Bo Bpewmst BBINOTHEHUS 3aJJaHUI PEKOMEHIYEeTCs M10JIb30BaThCsl y4eOHUKAMHU, CIIPABOYHHKAMH,
KOHCNIEKTaMH JeKkIui. Ecnu, HecMOTps Ha W3ydyeHHBIM MaTepHal, 3aJaHue BBIIOJIHHUTH HE
yllaercsi, To B 00s3aTeIbHOM IMOPSIIKE HEOOXOMMO MOCETUTh KOHCYJIBTALUIO MTPENoaaBaTells,
BEJYIIEro NPaKTUYECKUE 3aHITUS MU JIEKTOPa MO JUCLUIUINHE.

[IpernonaBaTens Ha TNPAKTHYECKOM 3aHSATHH, MPEANIECTBYIOLIEM BPEMEHU IPOBEICHHUS
KOHTpOJIS, OBOJUT 10 OOyYarommuXcsi: TeMY, KOJMYECTBO 3aJaHUH M BpeMs BBITOJTHEHHS
3aganuii. [IpenonaBarens HHPOPMHUpPYET OOYUAIOIMXCS O pPe3yJabTaTax IMPOBEPKH padOTHI Ha
CIEYIOLIEM 3aHATHH Yepe3 HEJEI0 MocIe Ha3HAYCHHOTO CPOKa CAa4yy 3a/laHuil Ha IPOBEPKY.
OueHeHHBIE/TIPOBEpEHHBIE paOOTHI IIPEToaBaTeIh BO3BPAIIACT 00yJaOIINMCH.

ITo uroram mpoBepku IpenoaaBaTeleM BBICTABIETCS OIEHKAa MO YETHIPEXOANIBHON IIKale.
ITpu 3TOM 3a7aHNS TOIYYAIOT OLIEHKY «3a4TEHO»/ «HE 3a4TE€HO» COTJIACHO IIIKaJe OI[CHUBAHMUS,
MIPUBEICHHON B pazfene 2. B ciiyuae olieHKH «He 3a4TeHO» 00ydYaronuiics JOHKEH YCTPAHUTh
OIIMOKY U HETOYHOCTH B CBOEH paboTe M cllaTh UCIIPABJICHHYIO pabOTy Ha IPOBEPKY
[IpenoaBaTens He MEHEE, YeM 3a HEJEII0 10 CPOKA BBIITOJHEHUS KOHCIIEKTa JJOJDKEH JJOBECTH
JI0 CBeJICHHsI 0OYUarOIMXCsl TEMY KOHCIIEKTa M yKa3aTh HEOOXOAUMYIO YUeOHYIO JIUTEpaTypy.
Temsl u mepedeHb HEOOXOAMMOW y4eOHOW NHUTEpaTypbl BBUIOKEHBI B 3JIEKTPOHHOU
nHpopMannoHHo-oOpa3oBatensHOU cpene Mpl'YIIC, moctymHOW oOydaromeMycs depe3 ero
JTMYHbIA KaOuHeT. KOHCHEKT M0/mKeH OBITh BBIIIOJHEHBI B YCTAHOBJICHHBIH IIperojiaBaTesieM
cpok. KOHCIEKTHI B Ha3HAUEHHBIN CPOK CAAIOTCS Ha MPOBEPKY.

[IpenonaBarens uHpOpMupyeT oOy4alOmMXCs O pe3ysibTaTax MpPOBEPKM KOHCIIEKTa Ha
CIeyIOUIeM 3aHATUH Yepe3 HeJelo Moce Ha3HaueHHOTO CpoKa clauu KoHcnekTa. [lo nutoram
IIPOBEPKH IPENojaBaTesieM BBICTAaBISIETCS OIEHKA IO 4eThIpEéxOauipHOI mikane. [Ipum sTom
KOHCTIEKT TIONyYaeT OIEHKY «3auTeHO)»/ «HE 3a4TeHO» COIJIACHO IIKajie OIICHWBAHMUS,
MIPUBEICHHON B pasfene 2. B ciiydae oleHKH «He 3a4TeHO» 00ydJaloMIHACS TOJDKEH YCTPAaHUTh
OIIMOKY M HETOYHOCTH CBOETO KOHCIIEKTA, M C/IaTh HCIPABJICHHYIO paboTy Ha IPOBEPKY
TectupoBaHue IPOBOIUTCS IO PE3yIbTaTaM OCBOCHHUS TEM WM Pa3/ieioB AUCHIUIUINHBI WIIN IO
OKOHYAHMIO €€ W3Y4eHHs BO BpeMs IMPaKTHIECKHX 3aHATHH. Bo BpeMs mpoBeneHHS
TectupoBanue TECTHPOBAHUS MOJIH30BATHCS YICOHUKAMH, CIPAaBOYHUKAMH, KOHCIIEKTaMH JIEKIIUH, TeTpaIsiMH
(KOMIIBIOTEpHBIE | JUIl TPaKTHYECKUX 3aHATHH He paspenieHo. [lpernojgaBarenh Ha INPAaKTHUECKOM 3aHSTHH,
TEXHOJIOTHH) MPEALIECTBYIOIEM 3aHATHIO IIPOBEIEHMS TecTa, JIOBOJUT JIO OOYYaroIUXCS: TEMBI,
KOJIMYECTBO 3a/JlaHuil B TecTe, BpeMs BBINOJIHEHHs. Pe3ynbTaTbl TECTUPOBAHMS BHJIHBI
o0ydaroleMycsi Ha KOMIIBIOTEpE Cpasy MOcCIIe MPOXOKACHHS TeCTa

KontponsHas
pabota

Pa3zHoypoBHEeBbIE
3amaun

Koncnekr




JUis opraHu3zanvd U TPOBEACHUS NPOMEKYTOYHOW aTTeCTallMM COCTaBJISIOTCS THUIIOBBIC
KOHTPOJIbHBIE 3aJaHUs WJIM HHBIE MaTepualbl, HEOOXOIMMBIC IS OIEHKM 3HAHWN, YMCHHIA,
HABBIKOB U (WJIM) ONBITA EATEIBHOCTH, XapaKTEPU3YIOIIUX ATarbl (POPMUPOBAHUS KOMITETEHIIHH B
npoIiecce OCBOCHHUS 00pa30BaTEIbHON MPOTrPAMMBI.

[lepeueHp TEOpEeTHUECKUX BOMPOCOB W THUIOBBIE MPAKTUYECKUE 3aJaHUsl PAa3HOTO YPOBHS
CJIO)KHOCTH JJISl TIPOBEJICHHSI MPOMEXKYTOUHOM aTTecTaly OOydJaroulrecs MOJy4aroT B Hayaje
ceMecTpa d4epe3 dJEKTPOHHYH HH(popMannoHHO-oOpa3oBarenbHyto cpeny HpI'YIIC (muunbiii
KaOWHET 00yJaronerocs).

Onucanue npoueayp npoBeaeHnsi NPOMeKYTOUHOI aTTecTaunu B popMme 3auera
U OLICHUBAHUA Pe3yJbTATOB 00yUYeHUsI

[Ipu mpoBeneHnH NPOMEKYTOYHOW aTTecTallid B (opMe 3ayeTa IMpernojaBaTelib MOKET
BOCIIOJIB30BATbCA PC3yJibTaTaMH TCKYLICTO KOHTPOJIA YCIICBACMOCTU B TCUCHUC CEMCCTpa H
pe3yibTaTaMi TECTUPOBAHUS [0 MaTepualiaM, H3y4YeHHBIM B TeueHue cemecTpa. OleHOuYHbIe
cpeacrtBa MW THUIIOBLIC KOHTPOJIBHBIC 3adaHWsA, HWCIOJb3YCMBIC IIPpH TCKYIIEM KOHTPOJIC, B
COBOKYITHOCTH C TECTHPOBAaHHEM, I[IO3BOJISIOT OLEHUTh 3HAHUS, YMEHHUS M  BIIAJCHUS
HaBI)IKaMI/I/OHBITOM ACATCIIbHOCTHU 06yqa}01111/1x091 npu OCBOCHUM JUCHUIIIINHBI. C O CJIbIO
WCIIOJIb30BAaHUsl PE3YJIbTaTOB TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH MpEeroaBareib MOJCYUTHIBACT
CPEIHIOI0 OIIEHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOOydaromerocs (CymMMa OIICHOK,
MOJIYYEHHBIX OOYyYarolIUMCs, JIEIUTCS Ha 4YHCIO OICHOK). Bpems mpoBeneHUs TECTHUPOBAHUS
00BSIBIIACTCS 00YJAIOLINMCS 3apaHee.

HIkana u KpuTEepUM OlleHNBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIMIA B pe3yJibTaTe
HU3yYeHUsl JUCHHUILINHBI IPU POBEIeHNHU MPOMEKYTOUHOI aTTecTaluu
B (popme 3a4eTa 1o pe3yabTaTaM TEKYylIero KOHTPOJIsI
(0€3 10MOJIHUTEIBLHOI0 ATTECTAIIMOHHOTO HCTIBITAHUSA)

CpenHss OlleHKa YPOBHS
c(hOPMHUPOBAHHOCTH KOMIICTCHITUIH [lIxana oueHnBaHuA
10 pe3yJIbTaTaM TEKYILEro KOHTPOJIs
Ouenka He MeHee 3,0 MU HET HU OAHOM HEYAOBJIETBOPUTENILHON OIEHKH IO
TEKYLIEMY KOHTPOJIIO
Omenka meHee 3,0 WM TIOJTyYeHa XOTs ObI OJJHa HEYTOBICTBOPHUTEIIbHAS OIICHKA IT0
TEKYLIEMY KOHTPOJIIO

«3a4TCHO»

«HEC 3a4TCHO»

Ecnu onenka ypoBHsI c()OPMUPOBAHHOCTH KOMIIETEHIMH OOYYaroOLIErocst He COOTBETCTBYET
KpUTEpUSM TOJIydeHUsl 3ayeTa Oe3 JOMOJIHUTEIbHOIO aTTECTAllMOHHOIO HCHBITAaHUS, TO
IPOMEXYTOUHasl aTTecTalus NpoBOIUTCA B (opMme cobeceoBaHMs MO MEPEUHI0 TEOPETHYECKHX
BOIPOCOB U TUIOBBIX MPAKTUYECKUX 3a/1a4 UM B OpME KOMIBIOTEPHOIO TECTUPOBAHMUSL.

ITpomexyTouHas artecTanus B (popMe 3aueTa ¢ MPOBEACHUEM aTTECTALlMOHHOTO MCIBITAaHUS
MPOXOJUT HA MOCIEAHEM 3aHITHH MO TUCIUIUINHE.

Kpurtepnu u mkajibl olleHUBaHUSI KOMIIETEHIUI B pe3y/ibTaTe H3yYeHUsl HCUUIIJIHHbI
NpH NIPOBeIeHN U MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
(Mpu NpoBeeHUH AOTOTHUTEIbHBIX ATTECTAMOHHBIX HCIBITAHUSX)

IIkamns
Kpurepuu onenuBanus
OLICHUBAHHUS

OO0y4aronuiicss MPaBUIILHO OTBETHII HA TEOPETHYCCKUE BOMPOCKHL. [lokas3as OTIIMYHbBIC 3HAHUS
B paMKax y4eOHOro marepuaina. [IpaBHIBHO BBINOJNHHJ NpaKTHYECKUe 3amaHus. [Tokazan
OTJIMYHBIE YMEHHUS U BJIAQJCHUSI HaBbIKAMU MPUMEHEHHS MOJYYEHHBIX 3HAHUM U YMEHUH npu
pelIeHny 3a1a4d B pamkax yaeOHoro marepuana. OTBETHII Ha BCE JIOTIOTHATEIHHBIE BOITPOCHI

«3aUTCHO» OOyyaronuiicst ¢ HEOOIBIIMMH HETOYHOCTSIMH OTBETHJI Ha TeopeTHdeckne Bonpockl. [Tokazan
XOpOIINE 3HAHHUS B paMKax ydeOHoro mMartepuaia. C HeOONBIIMMH HETOYHOCTSMH BBITOJIHUI
npakTHyeckue 3aiaHus. [lokaszanm Xopouive yMEHHs W BIaJCHHS HAaBBIKAMH IPHUMEHCHHUS
NOJTyYEHHBIX 3HAHUI U YMEHHH MPU pelIeHHH 3a1a4 B paMKax ydyeOHoro matepuana. OTBETHI
Ha OOJIBLIMHCTBO JOMOJIHUTEIbHBIX BOIPOCOB




OOyyaronuiicst ¢ CyLIECTBEHHBIMH HETOYHOCTSMH OTBETHJ Ha TEOPETHYECKHE BOIPOCHI.
[Tokazan ynoBieTBOpUTEIbHBIC 3HaHUA B paMKax ydeOHoro martepuana. C cymecTBEHHBIMU
HETOYHOCTSIMH BBITTOJTHWII MPaKTHUECKUE 3a1aHus. [loKka3an ynoBIETBOPUTENIbHBIE YMEHUS U
BJIQJICHUSI HAaBBIKAMH NPHMCEHEHHS IOJYYEHHBIX 3HAHWH M YMEHUH NpH PEUICHUH 3a1ad B
paMkax ydeOHOro Matepuana. JlomycTHm MHOTO HETOYHOCTEH TpH  OTBETE Ha
JIOTIOJTHUTENBHBIE BOIPOCHI

OOyyaronuiicst Ipy OTBETE HA TEOPETHYECKUE BOMPOCHI M IIPH BBINOJHEHUH NPAKTHYECKUX
3alaHuil IPOAEMOHCTPUPOBAJI HEAOCTATOYHBIM YpOBEHb 3HAHMNW W YMEHHUW IPHU PpELIEHUU
3aJad B pamMKkax ydeOHoro marepuana. IIpw oTBeTax Ha IONMOIHMUTEIBHBIE BONPOCH OBLIO
JIOMYIIEHO MHOKECTBO HETIPABIIIBHBIX OTBETOB

«HE 3a4YTCHO»

[Ipu mpoBeneHUM MPOMEKYTOUYHOW aTTecTallid B (HOpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOro 3agaHus (opmupyercs u3 (oHAa TECTOBBIX 3aJaHUN IO JUCIHUILIUHE
CIIy4aifHBIM 00pa3om, HO ¢ ycinoBueM: 50 % 3amaHuii TOMKHBI ObITH 33JaHUSIMH OTKPBITOTO THIIA U
50 % 3amaHuil — 3aKpHITOrO TUIIA.

Kputepuu u mkajia oneHUBaHHUS MPOMEKYTOYHOMH aTTeCTAIUMHN
B (popMe KOMIIbIOTEPHOI0 TECTHPOBAHUSA

[xana
Kpurepun oneanBanus
OILICHUBAHMSA
OOyyvatommiicss BepHO oTBeTHn Ha 70 % m Oosee TECTOBBIX 3aJaHWH NPH IPOXOXKICHUN
«3a4TCHO» TeCTHPOBAHHS

OOyuaronuiicsi BepHO OTBeTHI Ha 69 % W MeHee TECTOBBIX 3aJaHUIl NPH MPOXOXKIACHUU
TECTUPOBAHUS

«HEC 3a4YTCHO»

OOyuaromyecsi, He 3alIUTHUBIINE B TEUYEHUE CEMECTpa pacueTHO-TpapHUuecKyro padorty,
IIPElyCMOTPEHHYIO pabodeil nporpaMMoil AMCLUMILUIMHBI, JOJDKHBI, MPEXJIE 4YEeM MOJyYUTh
TEOpPETUYECKHE BOIIPOCHI U MPAKTUUYECKHE 3aaHus, 3auTuTh PI'P, 00bsicHUB perieHue 3aqaHuil u
OTBETUB Ha BOMPOCHI MPEIoIaBaTels Mo Teme padoThl. Bonpock o Teme paboTsl BEIOUpAIOTCS W3
IIEPEYHs BOIIPOCOB K 3a4ETy.



