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TlosscauTenpHas 3amMcKa

®onn oneHounsix cpeact (nanee — ®OC) 11 NPOMEKYTOYHOHM arrecTalMu Mo AucHMIuInHe «Teopust ymcem»
pa3paboTaH B COOTBETCTBHHU C (heiepallbHBIM T'OCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHIAPTOM BBICIIETO OOpa3OBaHUS —
OakanaBpuaT o HamparieHuto moarotoBku 44.03.05 INemarornveckoe oOpaszoBaHue (C ABYMsI MPOGHUISAMU MOATOTOBKH).
VYTBepxkIeH mpukazoM MuHHCTepcTBa oOpa3zoBaHMs M Hayku Poccuiickoit ®enepannu ot 22 ¢espans 2018 r. No 125
OCHOBHOM TpoQecCHOHANBHON 00pa3oBaTelnbHOM mporpamMmoi Beicmiero obOpaszoBanns 44.03.05 Ilemarormueckoe
obpazoBanue (¢ OByMA NpoQWISIMH TOATOTOBKH), mpodmmun «Matemarnka» u «@Dm3mka» ¢ ydeToM TpeOoBaHHUit
npogeccruoHanbHOTO cTaHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO O0IIIEro, cpemHero odmero o0pa3oBaHus) (BOCIUTATENb, YIUTENh)», YTBEPKACHHBIN NpHKa3oM MUHHCTEPCTBA
TpyAa U COIManbHOMN 3ammuThel Poccuiickoit @eneparun ot 18 okTsaops 2013 r. Ne 5441 (3apernctpupoBan MUHHCTEPCTBOM
toctuimu  Poccutickoit @enepannu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
npuKazaMu MUHHCTEpPCTBA TpyJa M couuanbHOi 3amuTbl Poccumiickoit depepanym ot 25 nexabps 2014 1. Ne 1115H
(3apeructpupoBad MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 aBrycrta 2016 r. Ne 422u (3apeructpupoBad MunucrepctsoM roctunnu Poccuiickoit denepanuu 23 asrycra 2016 r.,
peructpanoHHsIit Ne 43326).

Hene ®OC anst npoMexXyTOYHOH aTTecTalliy — yCTAaHOBJICHHUE YPOBHS C(OPMUPOBAHHOCTH YaCTH KOMIIETEHIINU —
VK-1; IIK-1.

3agaun @OC ans NpOMEXYTOUHOH aTTeCTalii — KOHTPOJb KAadeCTBA M YPOBHS [IOCTIDKCHHUS PE3YNIbTATOB
00y4eHus 1o (JOPMUPYEMBIM B COOTBETCTBHH C yICOHBIM IIITAHOM KOMIIETCHIIHAM:

VYK-1. CocobGeH OocCymecTBIATh MOWUCK, KPUTHUSCKUN aHANN3 W CHHTE3 MH()OpMAINH, MPUMEHSATh CHCTEMHBINA
MOJXO JUISl PEILICHNUS ITOCTAaBJICHHBIX 3313

VK-1.1. Ananuzupyer 3aj1auy, BB 3TAbl €€ PELICHUs, IEHCTBUS M0 PELIECHUIO 3aJa4l

3HaeT: 3Tambl peleH:s TEOPETUKO-YUCIOBBIX 3a[a4; OCHOBHBIE MOJIEITH TEOPUH YHCET

YMeeT: oCcyIIecTBIATh MaTEMaTHIECKOE MOJICIMPOBAaHHE B PaMKax JUCHUIUINHEL «Teopus ducem»

YK-1.2. HaxoauT, KpUTHYECKH aHAIU3MPYeT M BbIOMpaeT WHQOpMalWIO, HEOOXOAMMYIO [UIS pELICHUs
IIOCTABJICHHOM 3a/1a4u

3HaeT: 3HaeT OCHOBHBIE TEOPETUUECKHUE MOJIOKEHH TUCHUIUINHBL «Teopus dncemn»;

YMeer: 10Ka3pIBaTh OCHOBHBIE TEOPEMBI TEOPUH YHCEN; HAXOIUTh B3aMMOCBSI3b MEX/Iy OCHOBHBIMHU IIOJIOKEHUSMHU
TEOPHH YHCEN ¥ JPYTHUMH pa3/ieslaMi MaTeMaTHKH

[IK-1. CnocobeH oCyIIecTBIATh NENarorudecKyro IEsITENbHOCTh 10 peaan3alii 00pa3oBaTeIbHOTO MpOoIecca Io
TIpEeAMETY

[IK-1.1. YMeer peann3oBbIBaTh 00pa30BaTENbHYIO MIPOTPaMMy MO MPEAMETY C YYETOM CIEHHM(UKH COAEp KaHus,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOLICH 00JIaCTH HAYIHOTO 3HAHUS

YMmeer

- IPUMEHSTH B 00y4e€HHN MaTeMaTHKE OCHOBHbBIC IPUEMbI MBIIIUICHHS: CHHTE3, aHaJIN3, CpaBHEHUE, 0000IICHHE;

- CaMOCTOSITENILHO MOOUPaTh HHIUBHIyaIbHbIE 3aaHusl 1J1s1 pabOThI C yYaluMHUCS

Bnageer

- OCHOBHBIMH NpHUEMAaMH TIOMCKAa pEIIeHUs 3agad (COBEPIIEHHBII M HECOBEPUICHHBIM aHa W3, AaHaJOTHA,
0000111eHNe, KOHKPETU3ALHS).

IIK-1.2. PeammzyeT oOpa3oBaTenpbHyl0 MpOrpaMMy IO TMPEAMETY C  HCIOJBb30BAHUEM  TEXHOJOTHMA
podeCCHOHAIBLHOM eI TeIbHOCTH

Ywmeer:

- UCTIONIL30BATh 3HAHMS TEOPHH YUCET B TIEJarOTHIECKON e TETbHOCTH

OK3aMeH

TpeboBaHue K IpoLEeype OLEHKH:

ITomemieHune: 0coOBIX TpeOOBAaHUI HET

OOopynoBanue: He Tpedyercs

WNHCcTpyMeEHTBI:

PacxonHble MaTepHaibl: OMIETH K 9K3aMEHY

JloCTyn K TOTIOJTHUTEIHHBIM CIIPABOYHBIM MaTepHajaM: He MPeyCMOTPEH
Hopwmsb! Bpemenu: 40 MUHYT Ha IOATOTOBKY, 15 MUHYT Ha OTBET

Buner k sx3aMeHy COCTOSIT U3 IBYX TEOPETHUECKUX BOIPOCOB M OJIHOH 3aauH.

Komurekr OLICHOYHBIX CPEACTB JIsI MPOBECACHUA HpOMC)KyTO‘IHOfI aTTeCTallun

IIpoBepsieMast KOMIETEHIUS:
YK-1. CriocobeH ocymecTBIsATh HONUCK, KPUTHIECKUH aHATN3 U CHHTE3 WH(POPMAINH, IPUMEHATh CUCTEMHBIN MOIX0.
JUISl pELIeHUs] TIOCTABJICHHBIX 3aJa4

[IpoBepsieMbIit HHAUKATOP JOCTHKEHUST KOMIIETCHITHHN:

VYK-1.1. Aranuzupyer 3a1aqy, BBIICISS dTabl €€ PENIeHMs, JEHCTBHS 10 PEIICHHUIO 3a1a9n

VYK-1.2. Haxoaut, KpUTHYESCKU aHAIM3UPYET U BEIOMpaeT WH(POPMAIHIO, HEOOXOAUMYIO JUIS PEIICHHS MOCTaBICHHON
3a1a4u
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[IK-1. CniocobeH oCyIIECTBIATh NEJarorHdeckyro JIesTeNbHOCTh 10 peajan3aliu 00pa3oBaTesbHOTO Mpolecca Io
IpeaMery
IIpoBepsieMblit HHIUKATOP JOCTHKEHHUS KOMIIETCHIIUN:
[IK-1.1. YMeer peanu3oBbIBaTh 00pa30BaTENbHYIO MPOrpaMMy IO MPEAMETY C YYETOM CIEHU(UKU COAEpKaHus,
METOJIOB U HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA
[IK-1.2. Peammsyer oOpa3zoBaTenbHyI0 HpOrpaMMy II0 IpPEIMETy C  HCHOJb30BAaHUEM  TEXHOJOTHI
podecCHOHANBHOM NeITEIFHOCTH

[IpoBepsieMbie pe3ynbTaThl 00yIEHUS:
3Haer:
—  DTambl PENICHUS TEOPETHUKO-IHCIOBBIX 3a/1ad
—  OCHOBHBIE MOJIEJIU TEOPUH YKCET
—  3HaeT OCHOBHBIE TEOPETUUECKHUE MONOKEHHS pajaena «Teopus yncemn;
Ywmeer:
—  OCYULIECTBJIATH MaTeMaTHUECKOE MOJICIUPOBAHKE B paMKax IUCUUIUIMHBI «Teopus uncemn»
—  JIOKa3bIBaThb OCHOBHBIE TEOPEMBI TEOPUH YHUCEIT;

—  HaxOJHUTh B3aUMOCBSI3b MEXKIy OCHOBHBIMH MMOJIOKCHUSIMU TCOPUHU YUCEIT U JPYTUMH Pa3/ieiaMi MaTeMAaTHKH

—  TPUMCHATH B 00YYCHUH MaTEMaTHKE OCHOBHBIC IPUEMbI MBIIIJICHUS: CHHTE3, aHAJIN3, CpaBHCHHE, 0000IICHHE;

—  CaMOCTOSTEIbHO MOAOUPATh HHINBUYaTbHBIC 3aJaHUS 1JIs pAOOTHI C yYaIIUMHUCS

—  HCIIOJIb30BATh 3HAHUS TCOPHH YHCEN B MIEIArOTUICCKOM IEATEIbHOCTH

Bnageer

— - OCHOBHBIMH IIpHEMaMH MTOUCKA PEIICHHUS 3a/1a4 (COBEPIICHHBIN U HECOBEPIICHHBIN aHAIN3, aHAJIOTHS,
00001IeHNEe, KOHKPETH3AII).

[Ipumep TUNOBBIX 3a1aHU

Bomnpocs! k 5x3ameny

1.Chopmynupyiite onpeneneHue, CBONCTBA MK TEOPEMY, YKa3aHHYIO B 3a1aHUH.
2.JlokaKiTe HEKOTOPBIE U3 CBOIMCTB, yKa3aHHBIX B BalllEM 3aJJaHUH, JOKAKUTE TEOPEMY:

TeopeTnyeckue BOMPOCH K SK3aMEHY

1.0mnpenenenre OTHONICHUS JEIUMOCTH B KOJIbIIE EeNbIX ynces. CBOMCTBA JEIUMOCTH.

2. Teopema 0 J1eJIeHHH C OCTATKOM ([JOKa3aTh CYIIECTBOBAHUE U €AMHCTBEHHOCTH).

3.Haubonpmmii o0muii nenmuTens: onpeaeieHne, CBOicTBa

4. Anroputm EBknmpa.

5.B3anMHO mpoCTHIe Yrcia: ONpeIeieHne, CBOMCTBA

6.HammeHsiee o01ee kpaTHOE: OMpeeNICHHEe 1 CBOICTRA.

7.Teopema 0 CBSI3M HAMOOJBIIETO OOMIETO NETUTENS 1 HANMEHBIIIETO O0IIETr0 KPATHOTO JIBYX YHCEI.

8.IIpocThIie U cOCTaBHBIC YHCTA: ONpPEACICHNUs, IIPUMEPHI, CBOHCTBA.

9.0cHoBHas TeopemMa apu(pMeTHKH (I0Ka3aTh CYIIECTBOBAHUE MPEICTABICHHUS).

10.OcHoBHas TeopemMa apupMETHKH (JI0Ka3aTh €AMHCTBEHHOCTD IIPECTABICHHMS).

11.KaHoHHYECKOE MPEACTABIECHUE YNCIA.

12 .BecKOHEYHOCTh MHOKECTBA MTPOCTBIX YHCEIL.

13.Teopema 0 HauMEeHbILIEM IPOCTOM JiefiTele yucia. Pemero Dpatocdena.

14 KoHeuHble HEMIpepHIBHBIC (LIEMTHBIC) APOOH.

15.CpoticTBa MOOXOAAIIHNX IpoOeii, MPIMEHEHHE.

16.CpaBHenus (onpenencHre u mpuMepsl). HeoOXoauMble U TOCTaTOYHBIE YCIOBHS CPaBHEHUS YHCE.

17.CBo#icTBa YHCIOBBIX CPaBHCHHUH.

18.Knaccer BergeToB mo moxymo M .

19.TTosHast cucTeMa BBIYETOB 11O MOJIYJIIO M U €€ CBOWCTRA.

20.IIpuBeneHHas cucTeMa BHIYETOB IO MOIYIIO M U €€ CBOMCTBA.

21 . dyaxums Jinepa.

22.Teopemsl Ditnepa u Gepma.

23.TeopemMbl O CpaBHEHHMH IEpPBOW CTEIICHM C OJHMM HEU3BECTHBIM, MMEIOIIEM OJHO pEIICHHE M HE HMMEIOIeM
pelleHHit.

24.TeopeMbl 0 CpaBHEHUH MIEPBOM CTETIEHH C OJHUM HEN3BECTHBIM, HMEIOIIEM HECKOJIBKO PEIICHUI.

25.MeTo/ipl pellieHunit CpaBHEHHUIT MIepBO CTENEHH C OJIHUM HEU3BECTHBIM.

26.Cucrema cpaBHEHHUI MEPBOM CTEICHU C OJHUM HEHU3BECTHBIM.

27.CpaBHEHHs 110 ITPOCTOMY MOJYJIO C OJTHUM HEU3BECTHBIM.

28.CpaBHeHHs 110 COCTABHOMY MOTYJIFO.

29.TToka3aTesu KJIACCOB M0 33aHHOMY MOJYJIIO.

30.ITepBo0Opa3HbIE KOPHHU.

31.MHaekchl (OCHOBHBIC MTOHSTHSA).

32.JIByuiieHHBIC CPAaBHEHUS TI0 IIPOCTOMY MOJYIIIO.
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33.KBagparuunble BEIYETHI M HEBBIYETHI.

34.CumBou Jlexxanapa (cBOWCTBa).

35.Apudmernyeckre NpHI0KEHHUs TEOPHUH CPAaBHEHUN
36.BeckoHeuHbIe TICHBIC APOOH

37.IlpeacraBneHne NEUCTBUTENBHBIX YHCEIN LETHBIMH APOOSIMU
38.Teopema Jlexxannpa o KBaJpaTHYHON UPPATOHATBHOCTH
39.Anrebpanyeckue U TpaHCICHACHTHBIC YUCIIA

OLCHOYHBIH JIUCT K THIIOBOMY 33aHUI0

0 6ayIoB — TEOpPETHYECKHUI MaTepHall He OCBOCH HIIM 33 OTKa3 OT YCTHOI'O OTBETa

10 — oOyuatommiicst 3HACT ONIPEIEIICHIUS pacCMaTPUBACMBIX MTOHATHH 1 X CBOHCTBA

15 — oOyuaromuiicsi 3HaeT ONpe/eNeHHs] PACCMaTPUBAEMBIX MOHSATHH M MX CBOWCTBA, yMEET JOKa3bIBaTh CBOWCTBA, YMEET
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI

[Tpumep THUMOBBIX 3aaHKH (331a4N)

1. a) lokaxwure, 4To eciu 11a — 3b nemures Haneno Ha 12, Tou 5a+ 3b penures Ha 12;
6) Jlokaxure, ato ecnu DA + 3D nemures naeno va 13, o u @ — 20 nenures va 13;

2. JlokaxwuTe, 9TO IIPH JIFOOOM HaTypaasHOM N BBIpaXCHUE

a) I'I(I‘l4 —125n? + 4) nenuTcs Ha 120;

0) n® —n? nenutcs Ha 60);

3. JlokakuTe, 9TO MpH JFOOBIX IEJBIX a U b 9icIIo e +9ab + b* pemmres ma 11.
4. Beruucinre HOJJ uncen

a) 529, 1541, 1817,

0) 572, 5746, 1118,;

5. Jlokaxkute, 4yTo eciu d, b - HEpaBHBIC HEYETHBIC MPOCTHIC YKCJA, TO HAMOOJBINUN OOIIMKA menuTens yucen a + b u
a-b paBeH 2;

6. Jlokaxxure, 4TO eciu (a, b) =1, to HanbonpIMit 06K AeHTEND YKcen A + bua-b paBeH 1 unu 2;

7. PemmTe B HATYpaNbHBIX YUCIAX CICAYIONIYIO CHCTEMY

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

9. Jloxaxkute, uto uncno 800 - 814 — 57 - 43 — cocrasnoe.
10. Pazmosxute B HEMIPEPHIBHYIO IPOOD YHCIa

123

a)ﬁ

43
0) ——

78
11. Pemnte ypaBHEHUS:
a) 10x-3y=19
0) 12x+7y=13
12. CkoabpK0 OJIOKHOTOB CTOUMOCTEIO 3 py0. U 4 py0. MOkHO KynuTh Ha 30 pyonei?
13. Haiitu 3Hayenue GpyHkiuu Ditniepa JUis YUCe:
a) 375; 6) 990; B) 1400; r) 1890
14. Haiinure 9ucio gemuTesed, CyMMy AeiHTeNel U 3HaueHne QyHKINUU Ditniepa s yucia n = 225225,
15. HaiinmuTe KOMM4ecTBO HATYpaJbHBIX YHCEI, He PeBOCXoMMmuX 12317 1 B3aUMHO MPOCTHIX ¢ yucioM 1575
16. Haiinure HaTypajbHOE YUCIO, KOTOpOE AenuTcs Ha 12 u uMmeet 14 pa3nuyHbIX HATYPaJbHBIX JAeIUTeNeH
17. Haifmute HaTypaJbHOE YHCIO, UMEIOIIEe TOJNBKO JBa MPOCTHIX ACTUTEISI W YUCIO BCeX AeiuTened 6, a cymMMma Bcex
JlenuTeneil KoToporo paBHa 28.
18. Tokaxwure, uto @(4n)=2¢(2n), e(4n+2)=p(2n+1).

o 53
19. HatimuTe oCcTaTOK OT ACJICHHUS YUCIIa 117%° ma 11

. 284
20. Haiizute aBe mocienuue qudps uncna 331

21. HaliTi oqHO3HAYHOE TIOJIOKUTENHHOE YHUCII0, 27 CTETIeHb KOTOPOTO OKaHYUBaeTCs udpoit 7.
11 11 11 11 11 11
22. lokaxure,uto 1 +2 +4 +5 +7 +8 =0 (mod9).

23. Pemmte cpaBHEHHE C OMOIIBIO KOHEUHOM HETpephIBHOM pobu 4X = 6(mod 11)

24. Penure cpauenne mo6siM criocoom 120X =160(mod 296)
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25. Pemmre cucremy cpasnenmii: X = 3(mod 17)
3x=6(mod 9)

26. [TyTeM MCOBITAHUIA BBIYETOB MOJIHON CUCTEMBI HAMIUTE PEIICHUS CIAEAYIOIINX CPAaBHEHHIM
a) 6x = 5(mod 9);

0) x2 —2x + 2 =0(mod 3);

27. Criexyromue cpaBHEHHS PEIINTe criocooom Jitnepa

a) 5x =26(mod 12);

0) 4x = 7(mod 8).

28. Pemmre cnemyronue cpaBHEHUS ¢ TOMOIIBIO HHICKCOB:
15

a)x = 6(mod 37);

3
0) 3x =2(mod 37);
B) 16 = 11(mod 53);

X
r) 52 =38(mod 61);
29.C IIOMOIIBO CUMBOJIA Hemaﬁupa BBISICHUTC, KaKU€ U3 CIICAYIOINX CpaBHeHI/Iﬁ HUMCIOT pCUICHUS, HaﬁZ[I/ITe UX pCIICHUSA:

2

a) X = 6(mod 7);
2

0) x =3(mod 11).

Kputepuu olieHKH pemeHHbIX 3a1au:
MaKCHUMaJIbHBIN 0a/ul 3a PEIICHHYI0 3aJady CTAaBUTCS B Cilydae, SCIH 3ajaya PellcHa MPaBHIbHO, JaHbI 00OOCHOBAHUS,
ITOSICHCHHUA K Ka)K}lOMy 3Tany pCIHeHI/ISI 3aJa4u, 06yqa}ou11417lc;1 3HACT BCC onpeueneHI/m n CBOﬁCTBa HOHHTHﬁ, I/ICHOJII)3yeMLIX
MIPU PEIICHUH 3aIauu.
0 GanoB 3a7aua He pelleHa Wik 3a 0TKa3 OT PElICHUs 3a1aul
5 — oOyuaromuiicst 3HaeT TCOPHUIO, OOYUAIOIIUICS pelaeT 3a1a4yy 0 HaBOISIUM BOIPOCaM MPENoIaBaTes;
15 — oOyuaroruiics 3HaeT TEOPHUIO, OOYUYAIOIIMICS 3HACT AITOPUTMBI PEIICHHS 33][a4H, CAMOCTOSITEIILHO PEeIIaeT, OOBIICHSSA
KaX[IbI¥ 9Tl peIICHUS;
20 — 0Oy4arOLIMIACS 3HAET TEOPUIO, O0YUAIOIIUICS 3HACT aNrOPUTMBI PEUICHHS 3a/1a4i, CAMOCTOSTEIBHO PeIlaeT, O0BACHSS
K&l 9Tl peIICHNUS, PE/IaraeT CBOe (OPUTHHAIBLHOE) PEIICHHE.

Meroaudeckne MaTepHalbl, ONPEEIAIOINe IPOLEeTypy U KPUTEPHH OLIEHUBAHUS C(OPMUPOBAHHOCTH KOMIETECHINH
IIPU IPOBEJICHUH IPOMEKYTOUHON aTTeCTalluu

Kpurepuu ouenuBanusg cHOPMHPOBAHHOCTH KOMIETEHINH, (OpMBI (TIPOLEAYpH) OICHUBAHUS IIPEICTABJIECHBI B
bannbHO-pEUTUHIOBOM KapTe JUCLMILIUHBL.

CdopmupoBaHHOCTH (pOPMHUPYEMBIX KOMIIETEHIMI HA YPOBHE «3HAET», «yMeeT» npoepsercs B hopme sk3amena. Ha
9K3aMeHe O00yJaroNnIMHCsT JEMOHCTPUPYET 3HAHUS ONpPENEeNICHUH OCHOBHBIX IOHSTHH, TEOpEM; yMEHHE pellarh 3ajaddl U
MOSICHATH UX PELICHHE, a TAKXKe JOKa3bIBAET TEOPEMBI U MOSICHAET PEIICHUs 3a/1a4.
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