[lokymeHT noanucan npoctoit anekTpoHMEAHEIGRERCTBO ITPOCBEIIEHIS P DCCUNCKOU ®ENEPALINNA

WndopMaums o BnaEAGPATBHOE TOCYIAPCTBEHHOE OOJUKETHOE 00Pa30BATENLHOE YUPEKICHUE BBICIIErO 00pa3oBaHust
®UO: Kucnosa Hatanbs Hukon&&sadapCcKuil rocy1apcTBEHHBIN COLMANIbHQ-II€AArOrMYeCKUi YHUBEPCUTET»
[lomkHocTs: Mpopekrop no YMP 1 kauedfegP@apah3 UK, MaTEMaTHKH |1 METOAUKH O0yUECHMUSI

[Jlata nognucanus: 08.04.2024 10:46:23

YHUKanbHbI MPOrpaMMHbIA KIKOY:
52802513f5b14a975b3e9b13008093d5726b159bf6064f865ae65b962a966c035

Yr1Bepxkaaro
[TpopekTop 1o yueOHO-METOTUIECKON

paboTe U Ka4ecTRy 00pa3oBaHus
',r»;/a,./Z' H.H. Kucnosa
/

NBanrok Mapus EBrenbeBHa

OOH/I OHEHOYHLBIX CPEICTB
JUIsl IPOBEJIEHUS IPOMEKYTOUHOM aTTECTALMU 110 TUCLUIUINHE
«Teopus uncen»

Hanpasnenue noarorosku: 44.03.05 Ilenarornyeckoe oopazoBanue (¢ AByMs IpOPHIIMU
MOATOTOBKH )
Hanpasnennocts (npoduis): «Marematuka» u «MHpopmaTnka»
KBanudukanms BbITYyCKHIKA

bakainasp
Paccmotpeno Onobpeno
[Ipotokon Ne 1 ot 28.08.2018 HavanpHuk VYnpasnenns
3acemanust kadenpbl GU3NKKA, MATEMAaTHKH U METOAMKH 00pa30BaTEIbHBIX IPOTPAMM
00yueHus (/7\_
" H.A. lomaHuHa

Camapa 2018



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

INosicHuTenbHad 3amucka
®oHp oueHouHbIX cpeAcTs (manee — OPOC) s NpoMexyTOUHOM arTecTtanuu no aucuuiuinHe «Teopus uncemn»

pa3paboTaH B COOTBETCTBHHU C (heiepallbHBIM T'OCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHIAPTOM BBICIIETO OOpa3OBaHUS —
OakanaBpuar 1o HampasieHuto noarotosku 44.03.05 Ilenarornueckoe oOpazoBaHue (C ABYMsI NpOQMISIMU MOATOTOBKH),
YTBEPXKIEHHOTO NpHKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit @enepaunu ot 22 despans 2018 r. Ne 125,
OCHOBHOH TNpodeccHoHaIbHONM 00pa3oBaTenbHON mporpamMmol «Matemaruka» U «MHpoOpMaTHKa» ¢ ydyeroM TpeOOBaHHIA
npogeccruoHanpHOTO cTaHmapTa «llemaror (memarormdeckas IESTENBHOCTh B cepe NOMIKOIBHOTO, HaYabHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MpHKa3oM MUHHCTEpCTBa
TpyAa U comMaibHOI 3amuTsl Poccuiickoit @enepanuu ot 18 oxTsaops 2013 1. Ne 5441. (3apeructpupoBan MUHHCTEPCTBOM
toctuimu  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa Tpyda M couuanbHOW 3ammuTel Poccuiickoit @eneparmm ot 25 mexabps 2014 1. Ne 11151
(3apeructpupoBan MuHucTepcTBOM tocTHIMK Poccuiickoit @enepauun 19 despans 2015 r., perucrpanuonnsii Ne 36091) u
oT 5 asrycrta 2016 r. Ne 4221 (3apeructpupoBad MunucrepctsoM roctuiuu Poccuiickoit @eneparnun 23 asrycra 2016 r.,
peructpaoHHsiii Ne 43326).

Hens ®OC mnst mpoMeXyTOYHOH aTTecTallMi — YCTAHOBJICHHE YPOBHSI C(DOPMHPOBAHHOCTH YacTH KOMIIETCHIIMH —
YK-1

3agaun @OC ast MPOMENKYTOUHON aTTECTALMH - KOHTPOJIb KauecTBa M YPOBHSI JOCTH)KEHHS PE3yJIbTaTOB O0y4EHHs
110 (POPMHUPYEMBIM B COOTBETCTBHH C y4EOHBIM IUIAHOM KOMITCTECHIIHSM:

VK-1. Crioco0GeH oCcymecTBIATh MOUCK, KPUTHUECKHUI aHAIN3 U CHHTE3 HHPOPMAIUHU, TPUMEHATh CHCTEMHBIH TT0IX0.T
JUTSL pEILICHNS TTIOCTaBJICHHBIX 3a7a4

VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TANbl €€ PELIEHMs], ASHCTBUS 110 PELIEHUIO 3aaun

3HaerT:

- 9TaIbl PEIICHNS TEOPETUKO-UMCIIOBBIX 3a7a4

- OCHOBHBIE MOJIEIIH TEOPHH YHCEI

Ymeer:

- OCYIIECTBIIATh MaTeMaTH4YeCKoe MOJIETIMPOBAHUE B paMKaxX AUCIUILIHHEI « Teopus yucem
VK-1.2. Haxonut, KpUTHYECKH aHAJIU3UPYET U BhIOMpaeT MH(POPMAIHIO, HEOOXOAUMYIO JUISl PEILICHHUS TOCTABJICHHON

3a7a4u
3HaeT:
- 3HAET OCHOBHBIE TEOPETHIECKHUE MOJIOXKEHMS pajena «Teopus gucen»;
Ymeer:
- JIOKa3bIBaTh OCHOBHBIEC TEOPEMBI TEOPUH YHCET;
- HaXOJWTh B3aUMOCBS3b MEXIY OCHOBHBIMH IOJOXKEHHSMH TEOPUM YHCEN W JPYTUMH pa3jeiaMu
MaTeMaTuKu
VYK-1.3. PaccMarpuBaeT pa3nuyHble BApHAHTHI PEIICHUS 3a/1a4H, OLEHUBAET UX MPEUMYIIECTBA U PUCKH
Ymeer:
- NPUMEHATh TEOPETHYECKUE IMOJI0KEHHS COOTBETCTBYIOIIET0 pasjenia « Teopust Yuce » K PeUIeHHI0 MaTeMaTHUYeCKIX
3aj1ad4;

- MPOBOJUTH JOKA3aTEJIbHBIEC PACCYXKACHUS MPH PELICHUHN 33134
9K3aMEH
TpeboBanue K nporeaype OLEeHKH:
ITomemenne: ocoObIX TpeOOBaHMIT HET
ObopynoBanue: He TpeOyeTcs
HHcTpyMeHThI:
Pacxonuble MaTepuanbsl: OMIICTHI K SK3aMEHY
JlocTym K TOTOTHUTENBHBIM CIIPABOYHBIM MaTepHallaM: He MPEAyCMOTPEH
Hopwmer Bpemenn: 40 MUHYT Ha IOATOTOBKY, 15 MUHYT Ha OTBET
Buer x 3x3aMeHy COCTOST U3 ABYX TEOPETUYECKHUX BOIIPOCOB M OJHOM 3a7aduu.
KommuekT O1eHOYHBIX CpeACTB /s MPOBEACHUS IPOMEXYTOUHOH aTTeCTAI[H
IIpoBepsieMbIe KOMIIETCHIINN:
YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHaIM3 M CHHTE3 HHPOPMALUH, IPUMEHATh CHCTEMHBII TOIX0T
JUI peLIeHUs IOCTAaBICHHbIX 3aJa4
VK-1.1. Ananusupyer 3aaady, BbLAEISIS ITAlbl €€ PEIICHUs, JeHUCTBUS 110 PEIIECHHIO 3a1a41
3HaerT:
- 9Talbl pelIeH:s TEOPETUKO-UUCIIOBBIX 3a7au
- OCHOBHBIE MOJIETIH TEOPHH YHCEI
VYmeer:
- OCYIIECTBIIATH MaTeMaTHIECKOe MOJEIMPOBAHNE B paMKax AUCIHUILIHHEI « Teopust yucem
VYK-1.2. HaxoauT, KpUTHYECKH aHAM3UPYET U BEIOMpaeT nHpopManio, HeOOXOANMYIO I PEIIeHHUs MOCTaBICHHON
3a7a4u
3HaeT:
- 3HACT OCHOBHBIE TEOPETHIECCKHUE MOJI0KEHH paaena «Teopust qucemy;
Ymeer:
- JIOKa3bIBaTb OCHOBHBIE TEOPEMBI TEOPUH YHCET;
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- HaXOJHUTh B3aUMOCBS3b MEXAY OCHOBHBIMHU IIOJOKECHHSMH TEOPUHM YHCEN W JPYTUMHU pasjielaMu
MaTeMaTuKu
VK-1.3. PaccmarpuBaeT pa3nnyHble BAPUAHTHI PELICHHS 33/1a4H, OLIEHUBACT UX IIPEUMYIIECTBA U PUCKU
Vmeer:
- IPUMEHSATH TEOPETHYECKUE IOJ0KEHHSI COOTBETCTBYIOIETO pasnena «Teopust yhcen» K pelIeHHI0 MaTeMaTHIeCKUX
3ajad;
- TPOBOJUTH I0KA3aTENbHbBIC PACCYKICHUS MIPU PEIICHNH 3aa4
IIpumep TUNOBBIX 3a1aHU
Bomnpocs! k 3x3aMeny
1.ChopmymnupyiiTe onpeneneHne, CBOMCTBA MIIH TEOpEeMy, YKa3aHHYIO B 3aaHUH.
2.JlokaKuTe HEKOTOPBIE U3 CBOIMCTB, YKa3aHHBIX B BAIlIEM 3aJaHNH, JOKAKHTE TEOPEMY:
TeopeTndeckue BOPOCH K IK3aMEHY
1.0Ompenenenue OTHOIICHHS ACTUMOCTH B KOJIBLIE LEbIX yncell. CBOWCTBA ICIUMOCTH.
2. Teopema 0 J1eJIeHNH C OCTATKOM (JJOKa3aTh CYIIECTBOBAHUE U €ANHCTBEHHOCTH).
3.HanbGonpimnit o0muii geaurelns: onpeeneHne, CBOHCTBA
4.Anroput™ EBkinna.
5.B3aumHO npocThle Yncna: onpenesieHue, CBOHCTBa
6.HanmeHnpIee o01mee KpaTHOE: OIpEIENICHNE U CBOICTBA.
7. Teopema 0 CBSI3M HANOOJBIIETO OOIIETO AETUTENS U HANMEHBIIETO 00IIETr0 KPaTHOTO JBYX YHCET.
8.IlpocThle 1 cocTaBHBIE YNCIA: ONPEEICHNUS, PHUMEPHI, CBOICTBA.
9.0cHoBHas TeopeMa apuMETHKH (I0Ka3aTh CYIIECTBOBAHNE MPEICTABICHHU).
10.0cHoBHas TeopeMa apu(pMETHKH (IOKa3aTh CIUHCTBEHHOCTH MPEICTABICHIS).
11 KaHoHHMYeCKOE TPEICTABICHHE YNCTIA.
12 .becKOHEYHOCTh MHOKECTBA MPOCTBIX YHCEIL.
13.Teopema 0 HauMeHbILIEM IPOCTOM JiefiTele yucia. Pemero Dpatocdena.
14 KoHeuHble HenpepbIBHBIC (LIEHBIE) JPOOH.
15.CBoiicTBa MOAXOASAIIMX IPpOOEH, MPUMEHEHHE.
16.CpaBHenus (onpeznenenue u npumepsl). HeoOxomuMble 1 JOCTaTOUHBIE YCIOBUS CPABHEHHUS YUCEL.
17.CBoiicTBa YHCIOBBIX CPABHEHHI.
18.Knaccer BergeToB o Moy M.
19.TTonHast cucTeMa BBIYETOB 1O MOJYJIIO M U €€ CBOWCTBA.
20.ITpuBeneHHas cucTeMa BBIYETOB 10 MOJYJIIO M U e CBOICTRaA.
21.Oyunkuums Ditnepa.
22 .Teopemsl Ditnepa u Depma.
23.TeopemMbl O CpaBHEHHMH IEpPBOH CTEIICHM C OJHUM HEU3BECTHBIM, MMEIOIIEM OJHO pEIICHHE M HE HMEIOIEeM
peLIeHHA.
24.Teopembl 0 CpaBHEHUH MIEPBO CTETIEHH C OJHUM HEM3BECTHBIM, HMEIOIIEM HECKOJIBKO PEIICHUI.
25.MeToqp! penieHuil CpaBHEHH IEPBOM CTETIEHHU C OJJTHIM HEH3BECTHBIM.
26.Cuctema CpaBHEHHUI EPBOM CTETIEHH C OJTHMM HEN3BECTHBIM.
27.CpaBHEHHS 110 ITPOCTOMY MOYJIIO C OJTHUM HEHU3BECTHBIM.
28.CpaBHeHHs 110 COCTABHOMY MOTYJIIO.
29.TToka3aTeu KJIACCOB M0 3aaHHOMY MOJIYJIIO.
30.ITepBo0Opa3HbIc KOPHU.
31.MHaekchl (OCHOBHBIC TOHSTHS).
32.JIByusieHHBIC CPABHEHUS 110 IIPOCTOMY MOJIYIIIO.
33.KBaspaTu4HbIC BHIUETHI M HEBBIUCTHI.
34.CumBou Jlexxannpa (CBOHCTBA).
35.ApudmMernyeckre MpHI0KEHUs TEOPHH CPaBHEHUN
36.BbeckoHedHbIe TICTHBIE APOOU
37.IlpencraBneHne JEWCTBUTENBHBIX YHCEIN LEMTHBIMH APOOSIMU
38.Teopema JlexxaHpa o KBaJpaTHIHOH UPPALIIOHAIBHOCTH
39.Anrebpanyeckre U TPAHCIICHACHTHBIE YKCIIa
OI1IEHOYHBIH JIUCT K TUIIOBOMY 33/1aHHIO
0 GayuTOB — TEOPETHUECKUI MaTeprual HE OCBOSH HIIM 32 OTKa3 OT YCTHOTO OTBETa
10 - cryneHT 3HAET ONpPE/CIICHUs] pACCMATPUBAEMBIX MMOHSATHI M UX CBOMCTBA
15 - cCcTyIeHT 3HaeT OmpelelieHHss paccCMaTpPUBAEMbIX MOHITHH M WX CBOMCTBA, yMEET IOKa3blBaTh CBOMCTBA, yMmeer
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
[Ipumep THUIIOBBIX 3a/1aHKH (331a4N)
1. a) okaxwure, 4TO eCIu 11la-3b JIeJINTCS Halelo Ha 12, To u 5a+3b JIennuTcs Ha 12;

6) JJokaxure, aro ecim DA + 30 genurest naneno va 13, Ton a — 2D nemures va 13;
2. Jloxaxkure, 4To NpH Jr000M HaTypanbHOM 1 BbIpakeHHe

a) I’l(l’]4 —125n? + 4) nemures Ha 120;

0) n6 — n2 nmennrcs Ha 60;
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3. JIokakuTe, 94TO MPH JIFOOBIX IEIBIX a M b YHCIIO0 a* +9ab + b* nemutes Ha 11,
4. Bpruuciure HOJI uucen

a) 529, 1541, 1817,

0) 572, 5746, 1118;

5. Jloxaxure, uto ecnmu @,0 - HepaBHBIe HedeTHBIE TPOCTHIE YMCIA, TO HAMOONBIIHMH OOIIMI ETUTENH YHCEN

a+b ua—Db pasen2;
6. Jloxaxure, uro ecmn (@,0) =1, 1o HanGonsmrmit o6mmit nemurens uncen & +0 u a—Db pasen 1 wm 2;
7. PewiuTe B HaTypajabHbIX YUCIAX CICAYIOIYIO0 CUCTEMY

(a,b)=13
[a,b]=1989

9. Tokaxure, uro uncio 800 - 814 —57 - 43 — cocrasnoe.
10. Pa3noxuTe B HENPEPHIBHYIO APOOH YKCIa

123
a)?

11. Pemnre ypaBHEHUS:

a) 10x-3y=19

0) 12x+7y=13

12. CxoabKO OJIOKHOTOB CTOMMOCTBIO 3 py0. 1 4 py0. MOXKHO KynuTh Ha 30 pyoiieii?

13.Haiitu 3HaueHue QpyHKIMU Diiepa s Yuce:

a) 375; 6) 990; B) 1400; ) 1890

14. Haiiaute yucino AeauTesIe, CyMMY JCIUTeNCH U 3HaYeHHEe QYHKIUK Diijepa uis unucia n = 225225,

15.Haiigure KOMMYECTBO HATYpaIbHbBIX YUCEN, HE peBocxoadamux 12317 u B3auMHO MPOCTHIX ¢ yuciaoM 1575

16. Haiinute HaTypajibHOE YUCIIO, KOTOPOE AeauTcs Ha 12 u uMeeT 14 pa3nuyHbIX HaTypajbHBIX AEIUTENCH

17. HaiiauTe HaTypaabHOE YMCIIO, HMEIOIIEE TOJIBKO /Ba MPOCTHIX NEIHUTENS M YUCIO BCEX AEIHTENeH 6, a cymMmMa
BCEX JIETUTENEH KOTOPOro paBHa 28.

18. Joxaxute, uto ¢(4n)=2¢(2n), e(4n+2)=@(2n+1).

19. HaiimuTe ocTaToK OT AEJIEHUS YUCIa 117 Ha 11

. 284
20. Haiizre 18e nocneuue mudpst wncna 3317

21. HaiiTi 0THO3HAYHOE TTOJIOKUTEIBHOE YUCIIO, 27 CTENEHb KOTOPOTO OKaHIUBACTCS IO 7.
111 o1oun

11
22. loxaxute,yto 1 +2 +4 +5 +7 +8 =0 (mod9).
23.PermmTe cpaBHEHHE C TOMOIIBIO KOHEUHOH HempephiBHOi npobu 4X = 6(mod11)

24.Pemmre cpasHenue mo6smm criocobom 120X =160(mod 296)

25. Peunte cucremy cpasnenuit: X = 3(mod 17)
3x=6(mod 9)
26.I1yreM ncnpITaHUN BBIYETOB IMOJIHOM CUCTEMbI HAMJIUTE PELIEHUs CIAEAYIOUIMX CPABHEHUM
a) 6x = 5(mod 9);
2
0) x —2x+2=0(mod 3);
27. Caenyloye CpaBHEHUsI pelIuTe criocobom Ditepa
a) 5x =26(mod 12);
0) 4x = 7(mod 8).
28.PemuTte cienyroniye CpaBHEHUS C TIOMOIILIO HHICKCOB:
15
a)x =6(mod 37);
3
6) 3x =2(mod 37);
B) 16 = 11(mod 53);

X
r) 52 =38(mod 61);
29.C nomomuibto cuMmBoia JlexaHapa BBISICHUTE, Kakhe U3 CIEAYIOLIUX CPaBHEHUH MMEIOT pelIeHUus, HaWauTe uX
pelIeHus:

2
a) X = 6(mod 7);
2

6) x =3(mod 11).
Kpurepuu OLEHKH PEIICHHBIX 3a1a4:
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MaKCHMaJIbHbIH Oail 3a pelIeHHYI0 3ajady CTaBUTCS B Clydae, €CJIM 3ajaya pelleHa MPaBWIBHO, JaHbI
000CHOBaHMS, TOSICHEHHSI K KaKAOMY JTally pelIeHHs 3allaud; CTYJICHT 3HAeT BCE OINpEICICHUS M CBOMCTBA IOHSATHH,
UCTIONIb3YEMBIX TIPH PELICHUH 3a/lauu.

0 GanoB 3a/1aua He pelIeHa WK 3a 0TKA3 OT PELICHUS 3aaun

5 — CcTyneHT 3HaeT TeopHIo, CTYAEHT pelIaeT 3a1ady 110 HaBOSIIMM BOIPOCaM MPENoAaBaTes;

15 — cTyneHT 3HaeT TEOpHIO, CTYACHT 3HACT AJTOPUTMBI PEIICHHS 33/1a4M, CAMOCTOSTENBHO pEIIaeT, OOBSICHS
Ka)KIbIH 3Tall PEIICHHUS;

20 - CTyzmeHT 3HAeT TEOpHUIO, CTYAEHT 3HAET aNTOPUTMBI PEUICHHS 3aJaud, CaMOCTOSTENIFHO PEIIaeT, OOBACHSA
KaXXJIBIH 3TAIl PEIIeHNUs, IpeIaraeT CBoe (OpUTHHAIBEHOE) pEIICHHE.

Metoaudeckue Marcepualibl, OIPECACIAOMINE NPOLUCAYPY U KPUTCPHUU OLUCHUBAHUA C(i)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ
IIpyu MPOBCACHNU HpOMe)KyTO‘IHOI‘/II aTTeCTalun

Kputepuu oneHnBanus cHOPMHUPOBAHHOCTH KOMIIETCHIIMU, (POPMBI (TIPOIEIyphl) OLICHUBAHMS MPEICTABICHBI B
banibHO-peHTHHTOBOM KapTe JUCLMIIIMHBL.

CdopmupoBaHHOCTE (HOPMHUPYEMBIX KOMIICTCHIINI HA YPOBHE «3HACTY», KyMEET» MpoBepseTcs B popMe dK3aMeHa.
Ha sK3amMeHe CTYICHT AEMOHCTPHUPYET 3HAHUS OIpPEICICHUH OCHOBHBIX IOHSITHH, TEOpEM; YMEHHE pellaTh 3aJaddl |
MOSICHATH UX PEIIeHHe, a TAaKXKe JOKa3hIBACT TCOPEMBI U MOSICHACT PEIICHUS 3a1ad.
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