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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 mpodeccHoHanbHOW 00pa3zoBaTenbHOM mnporpamMmoii «Maremaruka» u «®usukay ¢ yderoM TpeOOBaHUIA
npogeccruoHanbHOTO cTaHmapTa «llemaror (memarormdeckas IESTENBHOCTh B cepe MOUIKOIHHOTO, HaYabHOTO OOIIero,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MpHKa3oM MUHHCTEpCTBa
TpyAa U commaibHOi 3amuTsl Poccutickoit @enepanuu ot 18 oxTs0pst 2013 1. Ne 544H. (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 tocTHK Poccuiickort @enepanun 19 despains 2015 r., perucrpanuonssiii Ne 36091) n
oT 5 asrycrta 2016 r. Ne 4221 (3apeructpupoBad MunucrepctsoM roctuiuu Poccuiickoit @eneparnun 23 asrycra 2016 r.,
peructpaoHHsiii Ne 43326).

Hens ®OC mnst npoMeXyTOYHOH 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 ocymecTBIATh IIOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 HHPOPMAIHHU, TPUMEHATh CUCTEMHBIH ITOIX0.
JUTSL pEILICHNS TTIOCTaBJICHHBIX 3a7a4

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

3HaerT:

- 9TaIbl PEIICHNS TEOPETUKO-UYMCIIOBBIX 3a7a4

- OCHOBHBIE MOJIETIH 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

3aa4u
3Haer:
- 3HaeT OCHOBHBIC TCOPETUICCKHUE TIOIOKEHU panena «Teopus ducemn»;
YmMmeer:
- JIOKa3bIBaTh OCHOBHEIC TEOPEMBI TCOPUH UHCET,
- HaXOJIWTh B3aMMOCBS3b MEXKAY OCHOBHBIMH TIOJIOKEHHSMH TEOPHH YHCENl M JPYTUMH pa3ieiaMu
MaTeMaTHKHU
VYK-1.3. PaccMarpuBaeT pa3nuyHble BApHAHTHI PEIICHUS 33/1a4H, OLIEHUBAET UX IPEUMYIIECTBA U PUCKH
YmMmeer:
- IPUMEHSTH TEOPETHUYECKUE TOJIOKEHUSI COOTBETCTBYIOIIETO pasfena «Teopus ducen» K PelIeHHI0 MaTeMaTHIeCKUX
3aja4;
- HpOBOI[I/ITI) J0Ka3aTCIIbHBIC paccy)K,ueHm[ HpI/I peHleHI/II/I 3aaa4
JK3aMeH

TpeboBanue K nporeaype OLEeHKH:
[Tomemenne: 0coObIX TpeOOBaHMUIT 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 COCTOSIT U3 ABYX TEOPETHUYECKHIX BOIIPOCOB M OJHOM 3a1a4n.
KommuekT O1eHOYHBIX CpeACTB /s MPOBEACHUS IPOMEXYTOUHOH aTTeCTAI[H
IIpoBepsieMbIe KOMIIETCHIINN:
YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHaIM3 M CHHTE3 HHPOPMALUH, IPUMEHATh CHCTEMHBII TOIX0T
JUIS PEeLIeHUs OCTaBJIEHHBIX 3aa4
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 MaTEMaTHYECKOE MOJCTMPOBAHNE B paMKaxX AUCIHUILINHEI « Teopus yncem»
VK-1.2. HaxoguT, KpUTHYECKN aHATU3UPYET U BBIOMpaeT nHpopMannio, HeOOXOAUMYIO Ul pEeIIeHHs MOCTaBICHHON
3a7a4u
3HaeT:
- 3HACT OCHOBHBIE TEOPETHIECCKHUE MOJI0KEHH paaena «Teopust qucemy;
Ymeer:
- JIOKa3bIBaTb OCHOBHBIE TEOPEMBI TEOPUH YHCET;
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- HaXOJHUTh B3aUMOCBS3b MEXAY OCHOBHBIMH IOJOXXCHHMSMH TEOPHUHM YUCENI W JPYTUMHU paslesiaMH
MaTeMaTuKu
VK-1.3. PaccmarpuBaeT pa3nnyHble BAPUAHTHI PELICHHS 33/1a4H, OLIEHUBACT UX IIPEUMYIIECTBA U PUCKU
Vmeer:
- MPUMEHATH TEOPETHYECKHUE IOJ0KEHHSI COOTBETCTBYIOIETO pasnena «Teopust yhcen» K peleHnto MaTeMaTHYeCKUX
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 YKcna: onpenelieHne, CBOHCTBa
6.HanmeHnpIee o01mee KpaTHOE: OIpEIENICHNE U CBOICTBA.
7. Teopema 0 CBSI3M HANOOJBIIETO OOIIETO AETUTENS U HANMEHBIIETO 00IIETr0 KPaTHOTO JBYX YHCET.
8.IIpocTble U cocTaBHBIE YNCIIA: ONPEAEICHNUS, PHUMEPBI, CBOICTBA.
9.0cHoBHas TeopeMa apu(METHKH (JI0Ka3aTh CyIIECTBOBAHHE IIPEICTABICHHS).
10.0cHoBHas TeopeMa apu(pMETHKH (IOKa3aTh CIUHCTBEHHOCTH MPEICTABICHIS).
11 KaHoHHMYeCKOE TPEICTABICHHE YNCTIA.
12.becKOHEYHOCTh MHOKECTBA MTPOCTHIX YHCEIT.
13.Teopema 0 HauMeHbILIEM IPOCTOM JiefiTele yucia. Pemero Dpatocdena.
14 KoHeuHble HenpepbIBHBIC (LIENHBIE) JPOOH.
15.CBoiicTBa MOAXOASAIIMX IPpOOEH, MPUMEHEHHE.
16.CpaBHenus (onpeznenenue u npumepsl). HeoOxomuMble 1 JOCTaTOUHBIE YCIOBUS CPABHEHHUS YUCEL.
17.CBoiicTBa YHCIOBBIX CPABHEHHI.
18.Knacchl BEI9ETOB 10 MOIyF0 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 MEpPBOH CTEICHH C OJAHWUM HENW3BECTHBIM, MMEIOIEM OIHO pEIICHHE W HEe HMEIOIIEeM
peLIeHHA.
24.TeopeMbl 0 CpaBHEHUH MIEPBO CTETIEHH C OJHUM HEN3BECTHBIM, HMEIOIIEM HECKOJIBKO PEIICHHUH.
25.MeToqp! penieHuil CpaBHEHH IEPBOM CTETIEHHU C OJJTHIM HEH3BECTHBIM.
26.Cuctema CpaBHEHUI IEPBOI CTETIEHH C OJTHUM HEU3BECTHBIM.
27.CpaBHEHHS 110 ITPOCTOMY MOYJIIO C OJTHUM HEHU3BECTHBIM.
28.CpaBHeHHs 110 COCTAaBHOMY MOTYJIFO.
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 Jlexxanapa (CBOHCTBA).
35.ApudmMernyeckre MpHI0KEHUs TEOPHH CPaBHEHUN
36.BbeckoHedHBIE TIETTHBIE APOOH
37.IlpencraBneHne JEWCTBUTENBHBIX YHCEIN LEMTHBIMH APOOSIMU
38.Teopema JlexxaHpa o KBaJpaTHIHOH UPPALIIOHAIBHOCTH
39.Anrebpanyeckre U TPAHCIICHACHTHBIE YKCIIa
OI1IEHOYHBIH JIUCT K TUIIOBOMY 33IaHHIO
0 6aIoB — TEOPETUUECKHUIT MaTepral He OCBOCH WIIM 33 OTKa3 OT YCTHOTO OTBETa
10 - cryneHT 3HAET ONpPE/CIICHUs] pACCMATPUBAEMBIX MMOHSATHI M UX CBOMCTBA
15 - cCTyIeHT 3HaeT OmpelelieHHs pacCMaTpUBACMbIX MOHITHI M UX CBOWCTBA, yMeeT JOKa3bIBaTh CBOMCTBA, yMeer
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
[Ipumep THUIIOBBIX 3a/1aHKH (331a4N)
1. a) {okaxure, aro eciim 11@ — 30 memurest maneno wa 12, To u 5a + 30 nenures va 12;

0) Jlokaxxure, 4TO eCu 5a + 3b pemutes Haneno Ha 13, Tou & — 2D memures Ha 13;
2. Jlokakute, 94TO MPH JIFOOOM HaTypadbHOM N BBIpaKeHUE

a) n(n“ -125 n2 + 4) nenures Ha 120;

0) n6 — I‘]2 nmenurcs 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. Jlokaxure, uyto ecmn @,b - HEPaBHBIC HEUCTHBIC MPOCTHIC YMCIA, TO HAUOONBIINA OOUIMHA JCITUTEIh YUCEI
a+bua-Db pasen2;

6. Jlokaxkute, 4TO €CIU (a, b) =1, To HanbonbmMii 00Kl KeMHUTeNb Uncen a + bua-Db paBeH | umm 2;

7. Pemute B HaTypaJbHBIX YUCHaX CIACAYIOMIYIO CUCTEMY

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

9. Jloxaxure, uto uucno 800 - 814 —57 - 43 — cocrapnoe.
10. Pazmoxute B HETIPEPBHIBHYIO pOOb dncia

123

a) 17

43
0) ——

78
11. Pemnre ypaBHEHUS:
a) 10x-3y=19
0) 12x+7y=13
12. CxompKO0 OJIOKHOTOB CTOMMOCTBIO 3 py0. 1 4 py0. MOXHO KynuTh Ha 30 pyOieir?
13.Haiitu 3HaueHue QpyHKIMU Diiepa s Yuce:
a) 375; 6) 990; B) 1400; ) 1890
14. Haiiaute 9ucio AeauTesIe, CyMMY JCIUTeNIeH U 3HaYCHUEe QYHKIUK Diijepa i unucia n = 225225,
15.Haiinure KOJIMYECTBO HATYypaIBHBIX YHCEN, He MpeBocxoadnux 12317 u B3auMHO MPOCTHIX ¢ yuciaoM 1575
16. Haitaute HaTypagbHOE YUCIIO, KOTOpOe IeauTcs Ha 12 u uMeeT 14 pa3nudHbIX HaTypalIbHBIX JeNuTeNei
17. HaiiauTe HaTypaabHOE YMCIIO, HMEIOIIEE TOJIBKO /Ba MPOCTHIX NEIHUTENS M YUCIO BCEX AEIHTENeH 6, a cymMmMa

BCEX JIETUTENEH KOTOPOro paBHa 28.

18. Joxaxwure, uto ¢(4n)=2¢(2n), (4n+2)=p(2n+1).
19. HaiimuTe ocTaToK OT AEJIEHUS YUCIa 1173 Ha 11

. 284
20. Haiiyre nBe nocnemuue mudps uncna 331

21. Haiiti 0THO3HAYHOE MTOJIOKUTETHHOE YUCITO, 27 CTENIEHb KOTOPOTO OKaHUYMBaeTCs Iudpoii 7.
11 o111 1

22. Nlokaxute, uyto 1 +2 +4 +5 +7 +8 =0 (mod9).
23.Pemute cpaBHEHHE C TIOMOIIBbI0 KOHEUHON HenpepbiBHOt 1poou 4X = 6(m0d 11)

24 Pemute cpaBHenne mo6bM criocobom 120X = 160(m0d 296)

25. Pemmre cucremy cpasnenmii: X = 3(mod 17)
3x=6(mod 9)
26.I1yTeM uCTIbITAaHUI BBIYETOB ITOJTHON CHUCTEMBI HAlUTE PEIICHHs CISTYIONIX CPaBHEHUI
a) 6x = 5(mod 9);
2
0) x —2x+2=0(mod 3);
27. Crienyroniye cpaBHEHHUS PEIINTE CIIOCOO00M Difiepa
a) 5x =26(mod 12);
0) 4x = 7(mod 8).

28.Pemmte cienyroniye cpaBHEHUS C IOMOILLBIO HHACKCOB:
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 momompio cuMBoina JlexxaHpa BBISICHHTE, KaKWe M3 CIEAYIOIINX CPAaBHEHWH MMEIOT PEIIeHMs, HAalaAnuTe MX

peLIeHUsL:
2

a) X = 6(mod 7);
2

6) x =3(mod 11).
KpuTepuu OLEHKH PeIIeHHBIX 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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