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TlosscauTenpHas 3amMcKa

@®onn ouneHounslx cpexactB (manee — ®OC) s NPOMEXYTOYHOHM arrectallMy MO AWUCHUILIMHE «BbIcias
MareMaruka» pa3paboTaH B COOTBETCTBUM C (hefepajbHBIM T'OCYIApCTBEHHBIM OOpa30BaTENIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanust — OakajlaBpuaT 110 HanpasiieHHI0 noaroToBku 44.03.05 Ilenarornueckoe obpasoBanue (¢ AByMsl NPOQUISIMH
MIOJITOTOBKHM). YTBEPIKAEH NpuKa3oM MuHucTepcTBa o0pa3zoBanus U Hayku Poccuiickoii ®@enepanun ot 22 despans 2018 .
Ne 125 ocuoBHOIT mpodeccroHanmsHOW 00pa3oBaTeNFHON MporpaMMoil Beicmiero oOpazoBanus 44.03.05 INemarormdeckoe
obpazoBanue (¢ OByMs NpopmiIsMH MOATOTOBKH), Hpodmmn «MaTtematukay u «Pu3uKa» C ydeToM TpeOOBaHUHA
npogeccruoHanbHOTO cTaHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO O0IIEro, cpemHero odmero o0pa3oBaHus) (BOCIUTATEb, YIUTEIh)», YTBEPKACHHBIN NpHUKa3oM MuUHHCTEpPCTBa
TpyAa U COIManbHOMN 3ammuThel Poccuiickoit @eneparun ot 18 okTsaops 2013 r. Ne 5441 (3apernctpupoBan MUHHCTEPCTBOM
toctuimn  Poccuiickoit @enepanmu 6 mexabpss 2013 1., permctpanmonssiii Ne 30550), ¢ m3MEHEHHSMH, BHECEHHBIMH
npuKazaMu MUHHCTEpPCTBA Tpyla M couuanbHoil 3amuThl Poccumiickoit @enepanun ot 25 nexabps 2014 r. Ne 1115H
(3apeructpupoBad MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 aBrycrta 2016 r. Ne 422u (3apeructpupoBad MunuctepcTBoM roctunnu Poccuiickoit ®enepanuu 23 asrycra 2016 r.,
peructpanoHHsIit Ne 43326).

Henp ®@OC st MpoMeXyTOUHOM aTTecTalMy — YCTaHOBJIEHHE YPOBHS C(OPMHUPOBaHHOCTH KommeTeHiuid YK-1;
IK-1.

3amaun ©@OC st mpoMeKyTOYHOH aTTECTAllNH - KOHTPOJIb Kau4eCTBa U YPOBHS JOCTIDKCHHS PE3YIbTaTOB O0yUCHUS
110 JOPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM IUIAHOM KOMIICTECHIIHSAM:

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

VK-1.1. Ananuzupyer 3a1auy, BbIAEISS 3TAIbl €€ PELEHUs, IEUCTBUS IO PEILIEHUIO 3a1aul

3HaerT:

- 6a30BbIC MaTEeMAaTHYECKHUE MOETIH, ONIPEICIICHIS U TEOPEMBI H3y4aeMbIX Pa3/IelioB;

- Talbl pelIeHNs 3a/1a4 U3y4aeMbIX Pa3/eNoB.

Ymeer:

- paboTaTh ¢ OCHOBHBIMH MaTeMaTHYECKUMH MOJEIISIMU;

- OIpeAEIATh MOPSA0K ASHCTBHUH MIPU PEIIeHUH 3a/1aud, UCXOI U3 e€ aHanu3a.

VYK-1.2. HaxoanT, KpWUTHYECKH aHAIM3MPYeT M BbeIOMpaeT uH(opMannio, HEOOXOIMMYIO [UISi pELICHUS
MIOCTABJICHHOH 3a1a4H

3Haer:

- TEOPETHUYECKHE MTOJI0KEHHUS N3y4aeMbIX Pa3ZeoB BbICIICH MaTeMaTHKH

Ywmeer:

- KpUTHYECKH aHATM3UPOBATh M BBIOMPATh HHPOPMAINIO B COOTBETCTBUH C 3aJadei;

- paboTaTh C TEOPETUUECKUM MATEPUAIOM I10 TEME 3a/1a4u;

- IOJIb30BAThCS MATEMaTHYECKONW CUMBOJIMKOM U TEPMUHOJIOTHEH MIPU PELICHNH 3a/1a4 U 0Ka3aTeIbCTBE TEOPEM.

VYK-1.3. PaccMarpuBaeT pa3iudHble BapHaHThl PELICHUS 3a1a4H, OLIEHUBAET UX MPEUMYIIECTBA U PUCKU

YMeeT: MPUMEHATh TEOPETUYECKHUE TOJIOKEHHSI COOTBETCTBYIOIIETO pasfiesia BhICIIEH MaTeMaTHKH K PEIICHHIO
MaTeMaTHYeCcKHX 3a/]a4, BEIOMpaeT HanboJiee palroHAIBHBII CIIOCO0 pelieH s

IIK-1. CriocobeH OCymIeCTBIATh MEJAaroTHYeCKyl0 NesITeIbHOCTh M0 peann3alui 00pa3oBaTeIbHOTO Ipolecca 1o
IpeAMETyY

[IK-1.1. YMeer peann3oBbIBaTh 00pa30BaTebHYIO MIPOTPaMMy MO NMPEAMETY C YYETOM CIeHHM(UKH COAep KaHus,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA

YwMmeer

- IPUMEHSATH B 00y4E€HHN MaTeMaTHKE OCHOBHbBIE IPUEMBI MBIIILIICHHS

Bnaneer

- OCHOBHBIMH NPUEMaMHU MOKCKA PELICHN 3a7a4 110 MaTeMaTHKe

IIK-1.2. PeammzyetT oOpa3oBaTenpbHyl0 MporpaMMy [0 TMPEAMETY C  HCIOJBb30BAHUEM  TEXHOJOTHMA
poeCCUOHATIBHO NS TeIbHOCTH

BrageeT: HaBbIKaMH peanu3aliii TECOPETUIECKUX 3HAHHUN 10 BBICIIEH MaTeMaTHKe MIPH PEIICHUHU 3a7jad Pa3IudIHOTO
COJIEpKaHUS ¥ YPOBHSI CIOKHOCTH

1 cemecTp- 3ayeT c OLEHKOM
TpeboBanue K nporeaype OLUEeHKH:
[Tomemenne: ocoObIX TpeOOBaHUIT HET
O6opynoBanue: He TpedyeTcs
WucTpyMeHTsI:
PacxoxHbie MaTepuaibl: OMIETH K 3a4eTy
JlocTyn K IOTOTHUTENbHBIM CIIPABOYHBIM MaTepHUaliaM: He MPEAyCMOTPEH
Hopwmer Bpemenu: 1 gac 30 MuHyT
TecT Kk 3a4eUTy COCTOUT U3 TEOPETUUECKHUX U MPAKTUYECKUX B3aJaHHUH

KoMmiekT o1ieHOUHBIX CPEeACTB ISl IPOBEACHUS IPOMEXKYTOUHOH aTTecTallu
1 cemectp
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[IpoBepsiemMasi KOMIIETCHIHS:
VK-1 CriocoGeH OCYIIECTBIATH MOKMCK, KPUTHYECKUH aHaiu3 W CUHTE3 MH(OPMALMH, IPUMEHATh CHUCTEMHBIH
MOJIXO JUISl PEILICHUS ITOCTAaBJICHHBIX 33124

IIpoBepsieMblif HHAUKATOP JOCTHKEHHSI KOMIIETEHIINN

VK-1.1. Aranu3upyeT 3aaqy, BBLAEISS ITAIbl €€ peIleHus, JeHCTBUSA 110 PeIIeHHUIO 3a1a41

VK-1.2. Haxomut, KpUTHYECKH aHAIM3UPYeT H BEIOMpaeT WHPOPMANHIO, HEOOXOAMMYIO [UISI PEHICHUS
MOCTaBJICHHON 3a1a4n

VK-1.3. PaccmaTpuBaeT pa3indHble BApUAHThI PEIICHUS 33/1a4l, OLICHUBAET UX IPEUMYLIECTBA U PUCKU

[IpoBepsieMble pe3ynbTaThl 00yUICHUS:

3HaeT:

- 0a30BbIC MaTEMAaTUYECKHUE MOJEIH, ONIPECIICHHUS U TEOPEMBI U3yUaeMbIX Pa3/IeiioB;

- 9Talbl pelIeHNs 3a/]a4 U3y4aeMbIX Pa3/ieNoB

- TEOpETUYECKHE MOJI0XKEHUS H3ydaeMbIX pa3JiesioB BhICIIEH MaTeMaTHKU

Vmeer:

- paboTaTh ¢ OCHOBHBIMH MaTEeMaTHYECKUMH MOJEIISIMU;

- OTIPENETSATh TOPSAOK ICHCTBUH IPH PELICHUHN 3a/1a4H, NCXOs U3 €€ aHann3a.

- KpUTHYECKH aHATM3UPOBATh M BBIOWPATh HHPOPMALNIO B COOTBETCTBUH C 3aJadei;

- paboTaTh ¢ TEOPECTUIECKUM MAaTEPUAIOM II0 TEME 3a/1a4H;

- IOJIb30BATHCS] MATEMATHIECKOH CHMBOJIMKOW ¥ TEPMHHOJIOTHEH IIPH PEIICHNUH 337a4 U JOKa3aTeIbCTBE TEOPEM.

- TPUMEHATH TEOPETHUYECKHE IIOJOXKEHHS COOTBETCTBYIOIETO pa3feia BhICIICH MaTeMaTHKH K PEIICHUI0
MaTeMaTHYeCKHX 3a]a4, BEIOMpaeT Hanbosee palHOHAIBHBIN CIIOCO0 peIIeHus

IIpoBepsiemast KOMIIETEHLIUSA:

IIK-1. CriocobeH oCyIecTBIATh IeAarorHYecKylo AesITeIbHOCTh 10 pealu3alliid 00pa3oBaTeIbHOIO Ipoliecca o
IIpeaMeTy

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIIUH:

ITK-1.1. YMeer peann3oBbIBaTh 00pa3oBaTeNbHYI0 NPOrpaMMy IO MPEAMETY C y4ETOM CHEHU(HUKH COIEpKaHUs,
METOJIOB U HHCTPYMEHTOB COOTBETCTBYIOIICH 00JIaCTH HAyYHOTO 3HAHUS

I[IK-1.2. Peamm3yer o0pa3oBaTelbHYI MporpaMMy II0 TpPEOMETy C  HCHOJB30BAHHEM  TEXHOJOTHHA
podeCcCHOHANBHOM NEeITEIFHOCTH

Ymeer

- IPUMEHATH B 00y4C€HHN MaTEeMaTHKE OCHOBHBIEC TIPHEMBI MBIIIUICHHS

Bnaneer

- OCHOBHBIMH NIPUEMaMU MOKMCKA PELICHN 3aay 10 MaTeMaTHKe

- HaBBIKAMHU peajHM3allid TEOPETHYECKMX 3HAaHUH MO BBICIICH MaTeMaTHKe IpU PELICHUH 3a1ad pa3IuyHOIo
COJIepKaHUS U YPOBHS CIO0KHOCTH

Tun (hopma) 3a7aHust: TEOPETHIECKUE BOIIPOCHI
Bomnpocsl, pekoMeH/I0BaHHBIE K 3a4eTy
1. [TonsTHE BekTOpa, OCHOBHBIE ONpeeeHus. TeopeMbl 0 paBHBIX BEKTOPaX, 00 OTKIAAbIBAHUHN BEKTOPA OT
TOYKH.
2. CroxeHne BEKTOPOB: ONpeiesieHne, cBoicTaa. [IpaBmiia cioxxeHus (TpeyroibHIKa, apaiienorpaMma,
MHOTOYTOJIbHHKA, MTapaJUICIICIUITe/1a).

3. Brruuranue BekTopoB (ompeienieHne, CyIeCTBOBAHNE U €JMHCTBEHHOCTh BEKTOPA Pa3HOCTH).

4. YMHOX€EHHE BEKTOPA Ha YUCIIO: ONPENEIECHUE, CBOMCTBA.

5. ITpu3HaK KOIJTMHEAPHOCTHU IBYX BEKTOPOB.

6. JIuneiiHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB: OIPEEIICHUE, CBOKUCTBA.

7. YacTHble ciiyyau JIMHEHHOW 3aBUCUMOCTH CUCTEMbI BEKTOPOB.

8. TeopeMbl 0 pa3oKEeHHH BEKTOPOB.

9. BextopHoe mpoctpancTBO. basuc npocTpaHcTBa 1 pa3MepHOCTh ero. KoopanHaThl BEKTOpa B 3a1aHHOM
6azuce. BexTopHbIe OATIPOCTPAHCTBA.

10. TeopeMbl 0 KOOpAMHATAX.

11. OpToHOpMHUpOBaHHKIH 6a3zuc. CKalsIpHOE POU3BEICHHE BEKTOPOB: OIPE/ICIEHHE, CBOWCTBA, IIPUMEHEHHE K
PEIIEeHUI0 FEOMETPUUECKUX 3a/1a.

12. I'eomeTpuuecknii CMBICII KOOPANHAT BEKTOpa B OPTOHOPMHUPOBaHHOM Oas¥ce.

13. BexTopHOe mpou3BeieHUE BEKTOPOB: ONpEAEIeHNE, CBOICTRA.

14. CMemaHHOE MTPOU3BEICHNE BEKTOPOB: OTpeieNieHHe, CBONUCTBA.

15. AddrHHAS 1 TPAMOYTOJIEHAS CHCTEMa KOOPIMHAT Ha IIOCKOCTH.

Kputepuu orleHUBaHusI OTBETA!

5 GaJIIOB — CTYACHT (DOPMYIHPYET ONPEICIICHNsI OCHOBHBIX MOHATHN, CBOMCTBA OCHOBHBIX MOHSTHIA;

10 GamoB — CcTyneHT (GOpMyIHpYeT OmNpeleeHUs OCHOBHBIX IMOHSATHH, CBOHWCTBA OCHOBHBIX TOHATHN, yMeeT
MIPUMEHSTh TEOPETUUICCKHE 3HAHUS K PEIICHUIO PAKTUIESCKHUX 3a/1a4;
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15 OamnoB — cryneHT (OPMYIHPYET OMPEICICHHUS OCHOBHBIX TOHSATHI, CBOWCTBA OCHOBHBIX ITOHSATHH, yMeeT
CaMOCTOSITENILHO IPUMEHSITh TEOPETUYECKUE 3HAHUS K PEILICHUIO TPAKTHYECKUX 3a4a4.

Tun (popma) 3aganus: Tect
Bapmuasnr 1
Yacts A
K kaxnomy 3a1aHnIo 9acTH A JaHO YETHIPE OTBETA, U3 KOTOPBIX BEPHBIM ABJISETCS OJMH HIIH OOJIBIIE OJHOTO.
BeimonauTe 3a1anue, yka)kuTe HOMEP HIM HOMEPA TEX OTBETOB, KOTOPBIE CUMTAETE NIPABMIIbHBIMH.

1. ®urypa ABCD - tpaneuus, AB||[EC. Anrebpandeckas cyMMa BEKTOPOB DC - DE + EA paBHa
B C 2) C A;

6) @ ;

AT E D » AC.

r) EC

2. Jlana okpyxHOCTb ¢ ieHTpoM O, AB n CD — npousBonbHble quaMeTpbl. TOraa paBHBIMH SBIISIOTCS BEKTOPBI:
C B a) OA u oC ;
5 OA, OD.
A‘D » OA,OB.

r) O—A’I/IB—C)’

D —

3. B mapasuiesienumesie ¢ JUaroHanbio 4B yKazaHel BEKTOphl @ , b , C . Torza BexTop AB paBeH

A = W o=
ﬁ a d+b+C;
b = I~ =
, 6 d+b-C;
a N’ wb-a+¢C;
B .
nd-b-¢C.
4. ]JlaHbI CeIyIOmne YTBEPKICHHS:
A Bekropsr a , b , 0 - KOMILTAHAPHBI TIPH TIOOBIX @ U b .
B. JIroOble TpH BEKTOpa KOMILJIAHAPHBI TOJIBKO TOT/A, KOT/la KaKHe-HUOY /b JIBa U3 HUX KOJUIMHEAPHBI.
C. JIroOble 1Ba BeKTOpA BCET/1a KOMIIaHAPHBI.
W3 HAX BEPHBIMU SIBISIOTCS
a) A, 0) B; B) AuncC; T) A, B, C.
5. ABCD — xBagpart, E — cepeauna CD, DA u DE 6a3uCHBIE BEKTOPHI, TOTAAa KOOPIUHATHI BEKTOpa OB B 3TOM

6a3uce paBHBI

1
a __11 ;
) 2 ;

Crpannna 4 u3 15



q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOfI aTTeCTanuu

6. Jlaus: sepummaer AABC A(_ 1,2,4), B(— 4,—2,0), C(3,_2,1) Torzma KOCHHYC €ro BHYTPEHHETO yria
B pasen

5
a) —(1—\/5); 0) @; B) Q; r) Q
3 15 2 3

7. JlaHbl BepIIMHBI AABC A(l,z,o), B(3,0,_3), C(5,2,6) [Inomanp TpeyronbHUKa paBHa
a) J52. 6) 14; 5 4./3. r) 28,

8. KoopnuHater BepmuH TeTpasmpa ABCD B npsMoyrompHON cHCTeMe KOOPIUHAT A(2,-4,5), B(_ 1,_3,4),

C (5,5,—1), D(z,_4,5) Torma o6beM TeTpaszpa paBeH

15 39 45
a) — 6) 15; B) —; r) —.
2 2 2

9. Jlau npsmoyromsasri tpeyromsank AABC | y xoroporo |AB ‘ = ‘A C ‘ =1. Ykaxure BepHbIc paBeHCTBA:

B a) FB'EZO;
—2 —2

(A8 - acf
—3
—2

y BC =2

10. Bextop @ , MOy KOTOPOTO paBeH 2, 06pa3yer ¢ 0Chi0 Oz yrox 120°. TIpoekiuss @ Ha och Oz paBHa:

) 1; 5 J3. ) _J3. ) ~1.

11. Ykaxwure BepHbIC BBICKAa3bIBAaHUS:

—

A C

a) Eciu BeKTOphl & H b KOJTMHEApHBI, TO CYIIECTBYET NpsiMas, KOTOPOil OHU NapaysieabHbI.
0) Ecu & u b JIeKaT HAa OJHOW MPSIMOM, TO OHU PaBHBIL.

B) Ecnu a= b , TO BEKTOpHl @ M b COHAIPaBJICHBL.

r) Ecn A = 6, b - moBoii, TO BeKTOpsI & b COHAITPaBJIECHBI.

12.  JlaHBI pa3oKeHHS BEKTOPOB au b mo Oasucy I , J , k a= —2? + 3] + ﬂk , b = CXT - 6] + 2k .

—

BekTopsl A u b kosmuHeapHsl ipu X u ﬂ PaBHBIX:

a=-4p=1, o a=-Lp=4 - 4_1p-1. » a=4f=-1

a)
;
13. YkaxuTe Kakue U3 CICIYIOIINX BeIHYUH SBIISIOTCS YUCIIAMU:
a) Ky0 MOJIyJIsl BEKTODA;
0) CKaJIPHBIN Ky0 BEKTOpa;
B) CKaJSIPHOE NIPOM3BE/ICHUE JIBYX BEKTOPOB;
r) NPOU3BEICHHE BEKTOPa HA YHCIIO.

—
14, aAQn b COBITQJIAIOT CO CTOPOHAMH IapajuleorpaMma. Y KakKnTe BEpHBIC YTBEPKICHHUS:
~ A

a) a+b>é—b,ecnn 56 - TyTIOH;
0) ‘§+5‘=‘§—6,ecnnaLb;

A
,ecn A - ocrpi;

é+ﬂ<b—5

B) ecnu

‘2

(o]

r) (é + 5)2 >a +23

2_‘6
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15. Bextopsl A , b , C - HexoMIutaHapHbL. PaccMOTpHM BEKTODEI I = 6, m= é - b - 6, A= é: - b + 6
YKaXure BEpHBIC YTBEPKICHUS:

a) Cuctema BEKTOpPOB | , M, N nuueiino He3aBuCHMA.
b) CyIecTByeT II0CKOCTh, KOTOPOH | , M, N mapamrensHeL.
B) I M, N MoryT city)uTh 6a3UCOM TPEXMEPHOTO BEKTOPHOTO TIPOCTPAHCTBA.
I | m, KOMILIaHAPHBL.
16. CI p - eIMHUYHbIE BEKTOPBI, IEPIIEHINKYIISIPHbIE CTOpOoHaM TpeyronbHuka ABC. Torna 3HaueHne BhIpaKEHHs
‘AB‘ - +‘BC‘- B +|CAl- i pasio
a 1;
B ) S o
F —
A . C B) AB '
" r) 0

17. Jlan npsAMOYTOJIbHBIN Mapaulesenunesl ¢ BEICOTON 2 eJl., B OCHOBAaHHHM JIEXKHT KBajpaT co CTOpoHOH 1 en., Touka E —

cepeauHa pebpa Al A . Torna sexroproe npomsseaerne |BC AC ]paBHO

a) B—Bl’ ;

»  AE;
T) ﬁj

—

18. [au ky0 c pedbpom 2. Torna cMemaHHOE IPOU3BEICHAE BEKTOPOB (éb C ) paBHO

i- a) 2\/5,

¢ I 0) 4
i i B) 4\/5,
b r 8.
a -

—

19. VYrox Mexay eAMHHYHBIMH BEKTOpaMH A U b pasen 30°. Toraa miomaae napaiesnorpaMMa, OCTPOSHHOTO Ha

BEKTOpax a+3b.a-3b paBHa
a) 1; 0) 2; B) 3; T) 4,

- —

20. TIlycts I, J K - €IMHUYHBIE, B3aUMHO NEPIEHANKYISIPHBIE BEKTOPHIL. Toraa BEKTOPHOE IPOU3BEICHUE [] k] paBHO

g g

2) I 6) J: B) —1I; r) -]

i

21. Tycrs I, ], K - enunununsie [OTAPHO NEPIEHAUKYJIISIPHbBIE BEKTOPHL. Toraa BEKTOPHOE NIPOU3BEIEHUE

T,T+ T+k]paBHO
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+
~i

=)

z

Nl R} = =i
I

— e X

_|_

22. Tpeyromsauk ABC — paBHOCTOPOHHHUH, IMHA CTOPOHHI paBHA 1. BripaskeHne AB-BC +BC-CA+CA-AB
paBHO

3 2 1
a) > ; 6) 3 ? B) > ; r) 5
Yacts B

B

23. B tpaneunn ABCD —= = A , AD u AB 6asucusre BEKTOpHL. Torma cymMma KOOpIAMHAT BEKTOpa CD s 51om

1

6asuce npu A== paBHa

_—

24. B Tpeyronsauke ABC AB=a , CAZb Torma BeKTOp, KOJUIMHEApHBIH OHCCEKTpHCE AM paBeH

25. JlaHbI TOUKH A(l,l,l), B(l,o,l), D(0,0,0) Haiitu na ocu OZ takyto Touky C, utoOsl ToukH A, B, C, D

JIeKAIH Ha OHOM INIOCKOCTH. YKa3aTh CyMMY KOOpJHHAT To4kH C.
TecToBBINf KOHTPOJIb MPOBOAUTCS ITOCIE M3yYeHMs MUCHUIUIMHBL. Bpems tectupoBanus 2 yaca. Kaxmgoe 3amaHue yacta A
onenuBaercs B 0,5 6ana, wactu B B 1 Gamn.
2 cemecTp

TpeboBanue K Mporeaype OLECHKH:

ITomemenne: 0coObIX TpeOOBaHMUI HET

Ob6opynoBanue: He TpeOyeTcs

HHcTpyMeHThIL:

Pacxonuble MaTepuanbsl: OUICTHI K 3a4eTy

JlocTym K TOTTOTHUTENBHBIM CIIPABOYHBIM MaTepHallaM: He MIPEAyCMOTPEH

Hopwms Bpemenn: 30 MHHYT Ha MOATOTOBKY, 10 MUHYT Ha OTBET

Burer k 3x3aMeHy COCTOHT U3 ABYX TEOPETUYECKHUX BOIPOCOB M OJHON 3a4a4H.

IIpumep TUNOBBIX 3alaHUM:
Bompocsl k 3k3ameny:

1. Asredpa

2. I'pymma

3. [Mopstok rpymmsl

4, Honarpymma

5. Kpurepuii noarpynmst

6. Teopema Jlarpanxa

7. CwmexHble Ki1accsl. CBocCTBA.
8. HopmanpHblii AeUTeNb FPYIIIbI
9. dakTop-TpyIIIbI

10. [Mopsiiok dyieMeHTa rpyIbI

11. [{ukin4eckue rpymnbl, TEOPEMBI.
12, H3omopdusm rpym.

13. Komnsro.

14. TToaxonbIio.

15. Kpurepuii nogkonsua.

16. Mons.

17. Wneainsl konb1a, TEOPEMBI.

18. Onepauuu Haja uaealaMu.

19. CpaBHEHHS U KJIACCHI BEIUYETOB 0 HICAITY.
20. DaKTOp-KOJIBIIO.

21. Jenutenp HYIA.
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22. O061acTh LETOCTHOCTH.

23. OOpaTHMBbIE 3JIEMEHTHI.

24. AccoMUpOBaHHBIC AIIEMEHTHI.

25. IIpocThie U COCTaBHBIC AIEMEHTHI 00JIACTH IIEIOCTHOCTH.
26. daxTopuaNbHOE KOJIBIO

O1eHOYHBIH JIUCT K TUTIOBOMY 33/IaHHIO

0 6a10B — TEOPETHUECKMH MaTepHaI HE OCBOCH HIIH 33 OTKa3 OT yCTHOTO OTBETA

10 - oOyJarouuiicst 3HACT OTPEAETICHUS PACCMATPUBAEMBIX IIOHITHN M UX CBOMCTBA

15 - obyuarommuiicsi 3Ha€T ONPEHEICHAS PaCCMAaTPUBAEMBIX MTOHATHI W UX CBOWCTBA, YMEET TOKA3bIBATh CBOWMCTBA,
YMEeT JJOKa3bIBaTh OCHOBHBIC TEOPEMBI

[IprmMep THIIOBBIX 3a1aHUi (3a0a49M)

a b

1.- BLIﬂCHHTL, o6pa3yeT JI TPy OTHOCUTEJIILHO CJIIOKCHHSA MHOKECTBO MaTpull BUJa , TaC a, b eR.

2. - BeICHHTB, 00pa3yeT M IPYIITy OTHOCHTENIBHO CIIOJKEHHs MHOXKECTBO YHCel BUla a + b3/7, rae a,b Q.

3. Haiinure dakTop-rpynmny aaJuTUBHOM TPYNIBl YETHBIX HEJBbIX YUCENT IO MOATPYIMIE YHCEN, KPaTHBIX 8.
CocraBbTe TabJHILy CIIOKEHUS KJIACCOB. YKa)KUTE HYJICBOH M IIPOTHBOIIOJIOKHEIE DJIEMEHTBHI.

4. SBnstoTCs T HOPMAJIbHBIMH JETUTEISIMA CHMMETPHYECKON TPYNIBI 3-H CTETIeHH ITOATPYIIITEL ({po, p3 },) H
(Y
1 0 11 -1 0 0 1
5. Haiijgute DOpsAOOK  3JIEMEHTOB A= , B= , = , = B
0 -1 01 0 -1 -1 0
MYJIbTUTUTUKATUBHOM TPYyIITe HEBBIPOXKACHHBIX KBAIPATHBIX MATPHI] 2-TO TOPSAKA C IEHCTBUTEILHBIMH 3JIEMEHTAMH.

6. Jloka)xuTe, 4TO rpymmna (Zg ,+) ABIIeTCS UKIMYecKkoil. HaiinnTe Bce ee 0Opasyromnye 3J1eMeHTHI.
7. Jloxaxwure, 4T0 M30MOP(HEI TPYIIIIE! (Z,+) u (52,+)
8. Jlokaxkure, 4TO U30MOPQHBI IPYIIIIBI (Z ,+) u (G,'), e G= {X| X= 3t, te Z}

9. BeIACHUTE, ABJIACTCS JIM KOJNBIOM MHOKECTBO uncel Buga d + bv2 + C\/§ C paloHambHBIME A, b, C .

10. SIBiasteTcsa MU KOJIBLIO <Z7 ,+,'> noiaem?

11. BBIACHUTB, ABIACTCSA JU KOJIBLIOM MHOXECTBO YHCEN BUla a + b3/2, rae a,b € Q OTHOCUTEIbHO CI0XKEeHHs

1 YMHOXCHUA

12. IocTpoiite (hakTOp-KOIBIIO KOJIBIIA (Z ,+,') 0 ueamy J= (6) CocraBbTe TaOJIHIBI CIIOKEHUS M YMHOXEHUS

KJIacCOB. YKaXUTe HyJ'IeBOI\/’I n CI[I/IHI/I‘{HBII‘/’I, IPOTUBOIIOJIOXKHBIC U O6paTHBI€ 3JICMCHTBI, €CJIM TaKHUEC CYHICCTBYIOT. SIBnsercs
JIM 9TO KOJIBIIO rmojem?

13. Haiinute cymmy nzieaioB (3) u (6) B KOJIBIIE (Z,+,')-
3 3 2 2 2
14. Kakue n3 MHOrowieHos X — 8, X"+ 8, X = 4; X"+ 41 4X° +5X + 6, 2X+4 MPUHAJIEKAT UIeaTy

(x+2) vomaa (Z[x} )2

15. BBISCHUTD, €CTh JIU ACIUTENHU HYNIs B (JaKTOP-KOJbLE KOJIbLA (Z 1+1') 1o uzeany J= (5)

16 SIBnsrOoTCSA JIM BIIEMEHTHI 3+v3 1 9+5V3 KOJIbLIA (Z l\@ J,+) ACCOIMMPOBAHHBIMH, 0OPaTUMBIMU?
17. Tlokaxure, 9TO B KOJbIIE (z l1/_3j+,.) 4HCII0 4 pas3yiaraeTcsi B IPOM3BEAECHUE HENPUBOIUMBIX MHOXHTENEH
JIBYMSI CyIIIECTBEHHO PA3IMYHBIMHU CIIOCOOAMHU.

18 Kaxue u3 unces COCTABHBIE B KOJBIIE (Z [|]1+,'>: i, —1,3+1,1-3i?

Kpurepuu onieHKH pelieHHbIX 3a1ay:

MaKCHUMaJbHBII Oayl 3a pEHIeHHYI0 3aJady CTaBUTCS B Cllydae, €CIM 3ajadya peIIeHa INPaBWIBHO, JaHBI
000CHOBaHHMS, TOACHEHHS K KaXXIOMY 3TaIly peIIeHUs 3a/1a4i; 00yJalonIiiics 3HaeT BCe ONPEIENICHIS 1 CBONCTBA MOHITHH,
HCIIONb3YEMBIX IIPH PEIICHUY 3a1a4H.

0 GayuTOB 3a/1a4a HE pellieHa WK 33 OTKA3 OT PEHICHUS 3a/1a4un

5 — oOy4arormmiics 3HaeT TCOPHIO, OOYJAIOIIHUIICS pelraeT 3a1a4y M0 HaBOASIINM BOIIPOCaM IPEIoaBaTelIs;

15 — oOyvaromuiics 3HaeT TCOPHIO, OOYUYAIOIIUICS 3HACT ANTOPUTMBI PEIICHHS 3a/1a4M, CAMOCTOSTEIBHO pPEIIacT,
OOBSICHSS KaXXIbII TAIl PEIICHUS;
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20 - oOyyarouuicst 3HaeT TEOPHIO, 00YYaIOIINIiCA 3HAECT aNrOPUTMBI PELICHUS 3a/laul, CAMOCTOSTEIBFHO PEIIaeT,
0OBSICHSISI KaXKIbIH TAIl peIIeHNS], PeyIaraeT cBoe (OpUrHHaIBHOE) PELICHHE.

Meroauueckue MaTepHaibl, ONpEICISAIONIMe NPOLEeAypyY M KPUTEPUH OLIEHHBAaHUS CHOPMUPOBAHHOCTH
KOMIIETEHIIUH NpU NPOBEJCHUN IPOMEXKYTOUHOH aTTecTallu

Kpurepun onenuBanusi copMHUpOBAaHHOCTH KOMIETEHLMH, (HOpMBI (TIPOLEAYphl) OLEHUBAHUS NPEICTABICHBI B
bannbHO-peHTHHIOBOM KapTe JUCLMIIIIUHBL.

Coopmuposanrocts kommerenimii YK-1 (YK-1.1, VK-1.2, YK 1.3.) TIK-1 (TIK1.1, TIK1.2.) Ha ypoBHE «3HaeT»,
«ymeeT» mpoBepsieTcs B ¢popme 3adeta. Ha 3auereoOygaronuiics JeMOHCTPHPYET 3HAHUS ONpPEIeTICHUH OCHOBHBIX MTOHSATHIA,
TEOpEM; YMEHHE PeIaTh 3a1a4X 1 HOSICHAT UX PEIICHHE.

ChopMHPOBaHHOCTh KOMIETEHIMH Ha YPOBHE «BJIAJEET» IPOBEPSCTCS B IPOIECCE OKA3aTEIbCTBA TEOPEM,
pelieHus 3aa4 ¥ MOSICHEHHsSI UX PElLIeHHUS.

BerinosnHeHHe MHCHMEHHON MHANBUYaIbHON pabOThI, KOTOPask BKJIIOYAET B ce0s1 pelieHue 3a1a4, 00ecrieunBaloInX
noBepky copmupoanHoctu komnerennuit [TK-1. (ITK1.1, ITK 1.2.)

[MucemenHas paboTa BKIIIOYaeT B ceOsl 3afaHus, pelIaeMble BO BPEMsl 3aHSTHM, THUIBI 3aJlaHUH U UX CIO0XXHOCTb
JIOJDKHBI TIO3BOJIUTH ONPENENIUTh YPOBEHb C(hOPMHUPOBAHHOCTH KOMIETeHIMH. [InchMeHHast paboTa BBINOJIHAETCS B paMKax
CaMOCTOSTENILHOM paboTHI

HToroBslil pe3ynbpTaT IPOMEKYTOYHON aTTECTAMH BBICTABIIETCS KaKk CyMMa OaliioB 3a 3aJaHusl, BHIIOIHIEMBIC B
pakax ayIUTOPHOW, CaMOCTOSTENbHON pabOThl 00ydJalOMMXCs, 32 BBHIIOJHEHHE NMHCHMEHHON WHAWBHIYANbHOW PaOOTHI W
OTBET Ha 3a4eTe.

3 cemectp
KoMImekT oneHOYHBIX CpeCTB Tl HPOBEACHUS MPOMEXXYTOUHOH aTTeCTaIN

IIpoBepsiemast KOMIIETEHLIUSA:
YK-1. CnocobeH ocymecTBISATh NMOUCK, KPUTHYECKUH aHaIW3 M CHUHTE3 MH(pOpMAIM{, NPUMEHSTh CHCTEMHBII
MOJIXO JUIsl PEILICHNUS TOCTAaBJICHHBIX 33134

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINH:

VYK-1.1. Ananuzupyer 3aj1auy, BB 3TAIbl €€ PELIEHUs], IEHCTBUS M0 PELIEHUIO 3aJa4n

VYK-1.2. HaxoanT, KpUTHYECKH aHAIM3MPYeT M BbeIOMpaeT uH(opManuio, HEOOXOIMMYIO [UISi pELICHUS
MIOCTaBJICHHOMN 33124

VK-1.3. PaccMaTpuBaeT pa3nu4Hble BApHAHTHI PELICHUS 331a49H, OLEHUBAET UX NPEUMYIIECTBA U PUCKH

[TpoBepsiemble pe3yNbTaThl 00YUEHHSI:

3Haer:

- 6a30BbIe MaTeMaTUYECKUE MOJIEINH, ONIPENICTICHHS U TEOPEMBI U3YUaeMbIX Pa3/IelioB;
- JTambl PEIICHH 3a/[a4 U3y4aeMbIX Pa3/ICiioB.

- TeOpeTH‘IeCKI/Ie ITIOJIOKCHU A I/I?;y‘IaeMI)IX pa3z[en013 BBICIHeﬁ MaTeMaTUKHN

YmMmeer:

- paboTaTh ¢ OCHOBHEIMH MaTEeMAaTHICCKAMH MOJICIISIMU;

- OIpeACTATh MOPSIOK ASHCTBHIA MPH PEIICHUH 3a1a4d, HCXO U3 e€ aHaIn3a;

- KpUTHYECKH aHAIM3UPOBATh U BEIOUPATh HH(POPMAIIHIO B COOTBETCTBHH C 3a1a4ei;
- paboTaTh C TECOPETUICCKAM MATEPHAIOM II0 TEME 3a/1a4H;

- TOJTb30BATHCSI MATEMATHYECKOW CHMBOJIMKOHN M TEPMUHOJIOTUEH MIPH PEIICHUH 3a/1a4 U JOKA3aTEIIBCTBE TEOPEM.

IIpoBepsiemast KOMIIETEHLIUSA:
I1K-1. CnocoGeH OCyIIECTBIATH IEAArOTHYECKYI0 JeITeNbHOCTh M0 peaau3aluy o0pa3oBaTesIbHOrO Ipolecca o
IpeaMeTy

[IpoBepsieMblii UHAMKATOP TOCTUAKEHUS KOMIIETCHIUU:

[IK-1.1. YMeer peann3oBbIBaTh 00pa30BaTEbHYIO MIPOTPaMMy MO NMPEAMETY C YYETOM CIeHHM(UKH COAep KaHus,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JI1aCTH HAYIHOTO 3HAHHSA

[IK-1.2. Peammsyer oOpa3zoBaTenbHyI0 HporpaMMy II0 TpPEIMETy C  HCIHOJIB30BAHHEM  TEXHOJIOTHH
podeCcCHOHAIBLHOM eI TeIbHOCTH

[IpoBepsieMble pe3ynbTaThl 00yUIEHUs:

Ymeer:

- IPUMEHSTH B 00yUYeHHN MaTeMaTHKE OCHOBHBIE TIPUEMbI MBIIILICHHS

Bmaneer:

- OCHOBHBIMH NpUEMaMH MOMCKA PELICHHs 33/1a4 110 MaTeMaTHKeE;

- HaBbIKAMHU peaIM3alMi TEOPETHYECKHX 3HAHWI 10 BBHICIHICH MaTeMaTHKe MPH PELICHUH 3aad Pa3IuYHOro
COJICpIKaHMUs M YPOBHSI CIIOKHOCTH

Tun (hopma) 3ananus: 3a1a4H.
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IIpumep TUNIOBBIX 3a1aHUi (OLIEHOYHBIE MaTEpUaJIbl):
Monyins «Psaei» (2 Kype, 3 cemectp)

3amaun:
1. UccnenoBaTh psi HA CXOJUMOCTD:

D)
151

5 Z 1+n
) 1+ n2
n=1

C 2
3)Zn-tg£

12) Z (n + 3)"
13) Z A sm—

(n!)?
14) Z (2n)!

no=01
Y L
) n-nsn
n;l
18 Z !
) 6n—1
n;l
19)2 !
n=1Vn3 +2n
ZO)Z n- sins—n
n=1

2. OnpenenuTs BUI CXOAUMOCTH psijia

1)2(—1)”-\/?
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n=1
7)2(_1)n n27:-1

n=1

o ()"

)Zln(n+1)

- 1
9);( D ‘2n—-1)-(m+3)

- 1

KOHTpOJ'ILHaﬂ pa60Ta COCTOHT M3 7 SaﬂaHI/Iﬁ Ha UCCJICAOBAHUEC HA CXOAUMOCTD YUCJIOBOI'O pAaa.

Kpurepun oneHku:

Kaxxmoe 3amanue oneHUBaeTCs MaKCUMyM 4 OaiiaMu.

4 Ganna — BepHO BBIOpaH MPU3HAK CXOAMMOCTH, BEPHO MPOBENCHBI PACCYKACHUS, COOTBETCTBYIOLIHE BEIOPAHHOMY

MPpU3HAKy, BEPHO CACIaH BbIBOJ O CXOAUMOCTH psijia,

3 Oamia — BEpPHO yKa3aH IPHU3HAK CXOAMMOCTH, NPOBEAEHHBIC PACCYXKICHUS, COOTBETCTBYIOIIUE BBHIOPAaHHOMY

MpU3HaKy, COACPIKAT HE3HAYUTCIbHYIO OIlII/I6Ky, BEPHO CA€CJIaH BbBIBOJ O CXOAUMOCTH psijia,

2 Ganna — BEpHO yKa3aH NMPHU3HAK CXOAMMOCTH, BEPHO MPOBEICHBI PACCYKICHUSA, COOTBETCTBYIOIINE BEIOPAHHOMY

MIPU3HAKY, HEBEPHO CAETAH BBIBOJ O CXOTUMOCTH PsIIa;
1 OGamr — BepHO VYKa3aH TMPHU3HAK CXOIMMOCTH,
COOTBETCTBYIOIIUX BEIOPaHHOMY IIPHU3HAKY ¥ IIPH BHIBOJAC O CXOAUMOCTH Psa;
0 6ayuTOB — HE BEHITIOJIHEHO HU OJTHO U3 YKAa3aHHBIX YCIOBHIL.
3. Haifti 005acTb CXOAUMOCTH CTEIICHHOTO Psizia

(o) xn
1 _q\yn+1_"
) (S
n=1
[ee) xn
2) Z n-10n-1
n;l
3) Z 2n—1 . x2(n—1)
n;l
HY (n=1)- 3
n=1
[ee) xn
>) Z n(n+1)
n;l
(nx)"
0) Z n!
n=1

[oe]

In(n+1
7)2 ‘El+1 e

n0=°1
n+ 1\" "
). |(50) =
n=1 n
had 2n+1

%) ;(_mﬂ (2n—1)-(2n —1)!

JONyIleHa OMmMOKa TpH TPOBEICHUH PACCYXKICHUH,
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10) Z n!x™"
n=1

Kputepuu oueHku:

5 6aJIoB — OCYLICCTBJIEH MEPEX0] K YHUCIOBOMY PSAYy, UCCICHAOBAH YUCIOBOH PsI C MPOU3BOJIBHBIMH UYICHAMH,
Hal[ICH HHTEepPBall CXOAWMOCTH CTEIIEHHOTO psna, Psil HCCICAOBAaH BEPHO Ha 00OMX KOHI[AX HMHTEpBala CXOAUMOCTH,
HaiiieHa 001aCTh CXOIMMOCTH CTEIICHHOTO Psifia.

4 Gamuta — OCYyIIECTBIEH MEPEXOA K YHUCIOBOMY PSIIY, MCCICAOBAH YHCIOBOH PsI C MPOM3BOJBHBIMH HWICHAMH,
HalICH MHTEPBAJ CXOAWMOCTH CTCNICHHOTO psaa, PSA HCCICHOBaH BEPHO HA OJHOM KOHIIE HHTEPBAJIA CXOIMMOCTH
CTENICHHOTO Psi/a.

3 Gamra — OCYIIECTBIEH IEPEXo[ K YHCIOBOMY DSy, UCCIEHOBAH YHCIOBON PSA C IPOM3BONBHBIMU WICHAMH,
HalIeH HHTEPBAJ CXOAUMOCTH CTEIICHHOTO Psiaa.

2 Gasa — OCYIIECTBIICH MEPEX0 K YHCIOBOMY DSy, AOMYLICHBI OMIHMOKH MPH HUCCIICAOBAaHUU YKCIOBOTO psijia C
[POHM3BOJILHBIMU YJICHAMH.

1 6amt — ocyLIeCTBIAEH MEPEX0 K YHCIOBOMY PSY.

(0 6ayIoB — HE BBHIMOJHEHO HU OJHO M3 YKA3aHHBIX YCIOBHIA.

4. Naunyto GyHkimioo f(x) Ha 3aaHHOM MPOMEXYTKE pasioxuth B psg Dypee. [loctpouts rpaduku f(x) u
cymmbl psizia F (x). Beraucnuth 3Hauenust F(x) B yKa3aHHBIX TOYKAX:

1) f() =2x—1,[02], x = 0;7;1;2; 13,5, —6,4.

2) f(x) = 2x + 3, [0,7], 0 cos, x = 0; 1;m; 4,8, 75

3) f(x) = 3x + 5, [0,4], mo sin, x = 0;7;4;19,2; —3,8,

4 fx)=Ix|+1,[-mnr],x=-m;0;1;m; 4,8;1Z—n; —%.

5) f(x) =2—-3x,[-22],x = —2;0;2;21,3; -7,8.

m 9T 5m

6) f(x) =x+ 3, [0,%],1‘[0 cos, x = 0; 1;;;7,—?.

7) f(x) = x2,[0,2], x = —=7,5; 0; 1,5; 2; 10,8.

8) f(x) = 2x, [0, 7], o cos, x = —%;0;%;71;2%”.
Nf(x) = |x—1|, [-2,2], x = =3,6; —2; 0; 2; 19,3.

10) f(x) =5, [0,2r], o sin, x = —6,3m; 0; 1; 2m; 7,2m.
11) f(x) = x — 2x2, [0,2], mo sin, x = —7,7; 0; 15,2; 19,8.

A A

12) f(x) =3 = x,[0,m], x = =5,7m; —=; 0; ; 13,2m.
13) f(x) =2 —|x|, [-3,3], x = —4,6; —3; 0; 1,5; 3; 164
14) f(x) = 4, [0.%],110 sin, x = —Zn; 0; g; %: 1%”_

15) f(x) = 2x + 1, [0,47%], x = —=9,2m; 0; 1; 4m; 17,3m.
16) f(x) = |x — 2], [0,3], mo sin, x = =7,3; 0; 1,6; 3; 9,3.
5m w T

17) f(x) = 5, [O,g],no sin, x = -5 5 0; %; 3

18) f(x) =1 —2x2, [-1,1],x = —-12,2; —1; 0,6; 1; 7,4

19) f(x) = {g'_of f:;< L x==39 =21, 0; 1 2; 133

, 1= )

20) f(x) =2x—5,[0,1],m0 cos, x =—2,8; 0; 0,7; 1; 14,2.

Kpurepun oneHku:

3aganue A K101 pyHKINN OIIEHUBAETCS MakCUMyM § Oayuiamu:

8 0aI0B — BEPHO BBHIIIOJIHEHBI BCE 3a/IaHMs, IIPU OTYETE OOBSICHEHBI BCe TpeOyeMble BBIYHCIICHHS.

6-7 Oay10B — BBITIOJIHEHO MpaBWIIbHO 75% paboTsl. bosee BHICOKHMI Oamn qocTUraeTcs BBIIOJIHEHHEM PaOOTHI HaJ
OmMOKaMH ¥ YaCTHYHBIM TIEpEIChIBAHNEM 3a/1ad paOOTHI IO BEIOOPY Mpero1aBaTelis.

4-5 OamnoB — BbIMoHEHO mpaBwibHO 50% paboTel. bonee BBICOKMI Oamin nocTuraeTcss YacTHYHBIM
MepeNUChIBaHUEM 33124 KOHTPOJIEHON pabOTHI 110 BEIOOPY MPEToAaBaTelis ¥ BEIIIOJHEHNEM paboTHI HaJl OIINOKaMH.

2-3 GaJiia — BBINIOJHEHO MPAaBHIBHO 25 % paboThl. bosiee BhICOKMI 0asll JOCTUIAETCs TMOHBIM MEPETUCHIBAHHEM
paboThI U BEIIIOJHEHHEM PAaOOTHI HAJ| OIIMOKaMH.

1 6amn — BeImonHeHO npaBuiIbHO 10% paboTsl. Pabota TpebyeT MOTHOTO MepenuchIBaHuUs 10 IPYrOMy BapHaHTY.

0 GayTOB — HE BBIMIOJIHEHO HU OJTHO M3 YKA3aHHBIX YCIOBHIL.

Komnerennun MNupukarop Ob6pa3oBartenbHbIE DopMaibHbIE IPU3HAKU
pe3yabTaThI c()OPMHUPOBAHHOCTH KOMIIETCHINN
YK-1 VK-1.1. Ananusupyet | 3Haer: Beicokuil ypoBeHb: pellIeHHe 3a1au

3a1avy, BbIACJIAA OTallbl €€ | - 0a30BbIE MATEMAaTHYECKUE | BKIIOYAET KpPAaTKOC OIMUCAHUC KAXKIO0TO
peueHus, ﬂeﬁCTBHﬂ o | MoJejir, OIpCACiCHUd U | dTala, KOTOpHﬁ CTpPOTo 000CHOBaH.

pCIICHUIO 3a/1a4n TEOPEMbI u3y4daeMbIX | [TpoaBHUHYTHIA yPOBEHB: B COAEPIKAHUU
pas3/ienos; HEKOTOPBIX 3TANOB PEUICHUs HApyIICHA
- JTambel PEHICHWMA 3a4a4 | JIOrMYeCKas ITOCIEeI0BaTeIbHOCTD, HE
HU3y4acMbIX Pa3JiCJIOB. Ka)KIbIH 3Tal pelleHus 3a1a49H
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000CHOBaH.

[ToporoBelit ypoBeHb: B COJIEpKaAHUU
HEKOTOPHIX TAlOB PEIICHUS HapyIIeHa
JIoTu4ecKasi mocie10BaTeNIbHOCTD,
OOJBIIMHCTBO JTAMOB PEIICHUS 3a1a4U
HEe 000CHOBaHBHI.

OTCYTCTByeT 000CHOBaHHE ATANOB
pCUICHUS 3aJa4n

YmMmeer:

- paboTath ¢ OCHOBHBIMHU
MaTeMaTH4eCKUMHU
MOJIEIISIMU;

- OIpenenaTb  HOPSIOK
JEUCTBUI IpU  pELICHUH

Bbicokuil ypoBEHb: IPOBEIEH aHAIU3
3a1a4d, B COOTBETCTBHHM C KOTOPBIM
BEPHO olnpeJeneHa
MOCJIE0BATENBHOCTD IIAr0B PEHICHUS.

IIpoaBUHYTBI  YpPOBEHb: HapyllcHa
MOCJIEI0BATENBHOCTD IIarOB  PELICHUS

3a1a4d, HMCXOas M3 € | 3amayd, HE MOBJIHABINAS Ha KOHEYHBIH
aHausa. pe3yJIbTar.
IToporoserit YPOBEHb:
MOCJIE0BATENBHOCTD IIarOB  PELICHUS
3aJa4d HapylIeHa, BCIEACTBHUE YErO
JIONYIIEHB! OIINOKN B PELICHHUH.
Pemenne HE COOTBETCTBYET
BBIIIICYKAa3aHHBIM KPUTEPHUSIM.
YK-1.2. Haxomwut, | 3Haer: Brbicokuil ypoBEHb: OTBET COHEPKHUT
KPUTUYECKH aHANU3UPYeT U | - TEOpeTHYECKHE BepHBIE (HOPMYIUPOBKU HCIIOIB3YEMbIX
BbIOMpaeT  MH(GOPMAIHIO, | ITOJIOKEHUs U3y4aeMbIX | YTBEp)KICHUH
HEOOX0IUMYIO U1 | pa3zfernoB BoICIIEN | [IpOABUHYTBIA  yPOBEHB: JOMYIICHBI
peleHus IIOCTABJICHHOM | MaTeMaTUKU HE3HAYMTECIIbHBIC OIITHOKH B
3a/1a4u GopMyIHpPOBKaX  YTBEpKIEHHH U
peIeHn: 3ajad, BIIOCJICICTBUHI
HCTIpaBJICHHBIC
[Toporossriit YPOBEHb: JIOIYILEHBI
OIINOKH B (dhopMyIHpOBKax
YTBEPKICHHUH U pEIIEHUH 3a1a4
OtBer HE COOTBETCTBYET
BBIIIECYKAa3aHHBIM KPUTEPUSIM
VYmeer: Beicoknii  ypOBEHB:  HCHOJB30BAHHE
- KPUTHYECKH | TEPMUHOJIOTMYECKOTO  ammapara u
aHAIM3UPOBAThH U BEIOMPATh | MaTeMaTHYECKOH CUMBOJIUKHI
nHdopmanuio B | OCYILECTBISIETCA OCO3HAHHO,
COOTBETCTBHH C 3a/1a4eil; HHTEPIPETUPYETCS c y4eToM
- paboratb ¢ | cneunduku 3aaau.
TEOPETUUECKUM IIpoBUHYTBII  ypOBEHB:  JOIYIIECHBI
MaTepuaJoM MO  TEME | OMMOKH B HCIOJIB3YEMOM IIPH PEIICHUH
3a]1a4u; 3aJa4 TEPMHHOJOTHYECKOM ammapare,
- NOJIb30BATLCS | BHOCIIECTBHUHU HCTIPABICHHBIE.
MaTeMaTHICCKON IloporoBeiii  ypOBEHb:  JOIIYLICHBI
CHMBOJIHKO U | ommbku B (GopMyJIUpOBKaX
TEPMUHOJIOTHEeH IpH | yroTpebisieMbIx YTBEPKIACHUIH,
peHieHnA 3a1aq U | pCHOJIE3yeMBIX IIPH  PEIIEHMH 3a1a4
J10Ka3aTeIbCTBE TCOPEM. WIA B yIMOTPEOJICHUN MaTeMaTHYECKON
CUMBOJIMKH.
Pemenne HE COOTBETCTBYET
BBIIICYKA3aHHBIM KPUTEPUSIM.
VK-1.3. PaccmarpuBaer | Ymeer: OpUMEHATh | BeICOKHMI  ypOBEHb:  HCHOJB30BaHUE
pa3nuYHbIe BApPHAHTBl | TEOPETUUECKUE IOJIOKEHUS | METOJOB peleHus 3ajad,
peleHus 3a/laud, | COOTBETCTBYIOILErO JloKa3aTenbcTBA M ONPOBEPKEHHUS
OLICHUBAET ux | paszgena BBICIIEH | yTBEPXKJCHUH  HHTEPIPETUPYETCs ¢
MIPENMYIIIECTBA M PUCKH MaTeMaTHKHd K PpEIICHUIO | y4eToM cennpuKu 3a1a4u,
MaTeMaTHIECKUX 3a/1ad4, | BRIOpAaHHBI METOJ| pPEUICHHS 3aJa4d
BEIOMpaeT Hambornee | 060CHOBaH.
paluuOHaIbHBIN cnoco0 | TTpoaBUHYTHIN YPOBEHD: UCHIOJIb3YEMbIE
pelieHus IIPH PEIIeHUH 33129 METOABI BEPHBI, HO

HE YYUTHIBAIOT CIIENU(UKY 3aJa4H.
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[ToporoBelii  ypoBEHB: HCIOJIb3YyEMBbIE
OpU pelIeHUHM 3aJad4 METOAbl He
YUUTBIBAIOT crienuduky 3ajauy,
JIONyIIEHBl  OIMOKW B Ipolecce
peneHus
Otser He COOTBETCTBYET
BBIIICYKA3aHHBIM KPUTEPHUSIM.
IIK-1. Crocoben TIK-1.1. YmMmeer | Ymeer Bricokuit YPOBEHB:
OCYILECTBJIATh peann3oBHIBaTh - NPUMEHATh B OOYYEHHH | MPOAEMOHCTPHPOBAHBI pa3IuyHbIe
Nelarorudeckyo | 00pa3oBaTebHYIO MaTeMaTHKe OCHOBHBIE | MPUEMBI MBICIUTEIBHON EATENBbHOCTH,
JESTeNBHOCTD [0 | MPOTpaMMy MO TPEIMETY C | MpHEeMbl MBIIIICHUS HCTIONB3YyeMbIe npu M3Y9ICHUN
peanu3anim y9eToM cnennpuKu MaTEMAaTHKH.
00pa30BaTENBFHOTO | COACPKAHUSA, METOIOB U [IpoxBuHyTHIA YPOBEHB:
mporiecca 1mo WHCTPYMEHTOB MIPOAEMOHCTPUPOBAHHEIE PHEMBI
peaMeTy COOTBETCTBYIOIIEH 00IacTH MBICIIUTENIBHON ~ JAEATEIbHOCTU  HE

HAyYHOI'O 3HAHUA

IO3BOJIAIOT CACIATh BBIBOJ O 3HAHHUH
BCCX OCHOBHBIX HpI/IéMOB MBIIJICHUS.

IToporossrit YPOBEHb:
MPOJIEMOHCTPHUPOBAHHbIC TIPUEMBI
MBICIMTENBHOM ~ JAEATENIBHOCTH  HE

MO3BOJIAIOT CACJIaTh BBIBOJA O 3HAHUU
OCHOBHBIX HpI/IéMOB MBIIIJICHUSA

OtBer HE COOTBETCTBYET
BBIIIICYKAa3aHHBIM KPUTEPHUSIM.
Buageer Bricokuit YPOBEHb:

- OCHOBHBIMM IpUEMAMHU
MIOMCKA PEUIeHUs 3a7ad II0
MaTeMaTUKe

MIPOIEMOHCTPUPOBAHbI BEPHBIEC MPUEMBI
IIOMCKA pEelICHUs 3a1a4

IIponBUHYTBII  ypOBEHB:  [JOIYILICHBI
HE3HAUUTENbHbIC OIIMOKU IMpPHU IOUCKE
peleHus 3a/a4H, BIIOCIIEACTBUU
UCTIPaBJICHHbBIE

[loporoBeiii  ypoBEHb:  JOIYILIECHBI
OIMOKH IPU MTOKUCKE PEIICHNUS 3aJauH

OtBer HC COOTBCTCTBYCT
BbINICYKA3aHHBIM KPpUTCPUAM

TIK-1.2. Peanusyer
00pa3oBaTeNBHYIO
MpoTpaMMy MO MPEIMETY C
HCIIOJIE30BaHUEM
TEXHOJIOTUH
npodeccnoHamTbHOMI
JIeSITETbHOCTH

Bmaneer:
peanu3ayn
TEOPETUIECCKUX 3HAHHUK TIO
BEICIIICH MaTeMaTHKe NpHU
peteHun 3a7a4
Pa3IUYIHOTO COJIEPIKaHUS U
YPOBHSI CIIOKHOCTH

HaBbIKaMHU

BbIcOKHii ypOBEHb: OTBET COAEPKHT
BEpHBIC (HOPMYJIMPOBKH YTBEPKICHUMH,

UCIIONB3yeMbIe npH 00y4eHUH
MaTeMaTHKe

[IpoABUHYTHI  ypPOBEHB: JOIMYLICHBI
HEe3HaYHTeNIbHbIC omKnOKu B
GbopMyTMpPOBKAaxX  YTBEpXKIEHHH U

peuicHun 3ajga4, HCHOJb3YEMbIX IIpU
06y‘IeHI/II/I MaTE€MaTUKE, BIIOCJICACTBUU
HCIPAaBJICHHBLIC

[Toporossiit YPOBEHB: JIOITYILEHBI
OIIMOKH B (bopMyIHpOBKax
YTBEPXKIACHUM W  peleHud  3ajad,
HCIOJIB3YEMBIX pu o0yueHNH
MaTeMaTHKe

Ortser HE COOTBETCTBYET

BbINICYKA3aHHBIM KPUTCPUAM
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MCTO,HI/I'-IGCKI/IC MarepuaJibl, ONIPECACIIAIOMINE TPOUCAYPY U KPUTCPUN OLICHHUBAHU C(i)OpMI/IpOBaHHOCTI/I
KOMHGTCHIII/Iﬁ Ipyu MpOBCACHUU HpOMC)KyTO‘-IHOI\/'I aTTeCTalun

Kpurepun onenuBanust copMHUpOBAaHHOCTH KOMIETEHLMH, (HOpMBI (TIPOLEAYpPhI) OLEHUBAHUS NPEICTABICHBI B
bannbHO-pEUTUHIOBOM KapTe JUCLIUILIUHBL.

ChopMHPOBAaHHOCTh YHHBEPCAIBHBIX KOMIIETCHIMH HA YPOBHE «3HACT», «yMeeT» TIpoBepsercs B (opme
KOHTPOJBHOHN paboTHI, 3aUeTa ¢ OIEHKOW W 3K3aMeHa. KOHTpONbHBIE paOOTHI ayIUTOPHBIC paccYHTaHHBIE Ha 90 MHHYT
00yJaroIKiCs BBIOIHIET KOHTPOIbHYIO paboTy B TeueHHe 90 MUHYT, MOKa3bIBasi yMEHUE PEIIATh 3aJa4ul C MOSCHEHUEM U
apryMeHTalMed pemeHnss W BbIOOpa MeTojza pemreHus 3azadn. Ha 3adere oOywaromuiicss NEMOHCTPHUpPYET 3HAHHSA
OTIpe/ieIeHNI OCHOBHBIX MOHATHI, TEOpEeM; yMEHHE pelaTh 3aJaud U MOACHATHh WX pemieHne. Ha sx3amene oOydaromuiics
JIEMOHCTPHUPYET 3HaHUS OINpeJeNIeHNI OCHOBHBIX HMOHATHM, TEOpPEM; YMEHHE JOKa3bIBaTh CBOMCTBA MOHATUNH U TEOPEMBI,
pelaTh 3a/1a4u U MOSICHATh UX peIleHHeE.
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