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CDOHZ[ OLCHOYHBIX CPEACTB IS IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTauuu

TloscauTenpHas 3aMcKa

®oHp oneHouHBIX cpeAcTB (manee — @OC) mig NpoOMEXyTOYHOM aTTeCTalUM M0 AUCLUILINHE «YucioBble
CHCTEMBI» pa3pabOTaH B COOTBETCTBHU C (DeiepabHBIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIEIO
oOpazoBanust — OakanaBpuar 1o HampasiieHHio noaroroBku 44.03.05 Ilemarormueckoe oOpaszoBaHue (C ABYMS
npoWIIMU MOATOTOBKK). Y TBEpXKIEH NpHKa3oM MuHHCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
22 despams 2018 1. Ne 125 ocHOBHO# mpodeccrnoHansHOW 00pa30BaTeIbHON IMPOTPaMMON BBICIIETO 0Opa30BaHUA
44.03.05 Iemarormueckoe oOpa3oBaHue (¢ IBYMs MPOGMIIMA MOATOTOBKN), Tpodmmn «Martematnka» u «Du3uKay ¢
ydetoM TpeOoBaHWH mpodeccnoHanbHOr0 craHmapra «llemaror (memarormdeckas HOesSTENBHOCT B cdepe
JOIIKOJBHOTO, HAYaJIFHOTO O0IIET0, OCHOBHOTO OOIIET0, CPEeaHEro oomero o0pa3oBaHus) (BOCIIUTATENb, YIUTEIb)»,
YTBEpKICHHBII NprKa3oM MUHHCTEpCTBA TpyAa W COIHMANbHOHN 3amuThl Poccuiickoit ®enepammm ot 18 OKTAOps
2013 1. Ne 544m (3apermcrpupoBaH MuHmcTepcTBOM IocTHIMU Poccmiickoit @enmepamun 6 ngexabps 2013 r.,
perucrpanuonnsiii No 30550), ¢ M3MEHEHMSIMM, BHECEHHBIMH ITIpHKa3aMH MMHHUCTEPCTBAa Tpyla M COLMAILHOM
3amuThl Poccuiickoit Deneparmu ot 25 nekadbpst 2014 . Ne 11151 (3apeructpupoBan MUHHCTEPCTBOM FOCTHLIMU
Poccuiickoit ®eneparn 19 despans 2015 r., peructparmonssiii Ne 36091) u ot 5 aBrycra 2016 r. No 422H
(3apeructpupoBan MunuctepcTBoM tocTuiuu Poccuiickoit deneparu 23 aBrycta 2016 r., perucTpaidoHHbIH Ne
43326).

Hemp ®OC s OpOMEXYTOYHOH arTecTallul — YCTAHOBJICHHE YPOBHS C(HOPMHPOBAHHOCTH YacTH
xommerenimn — YK-1; TTIK-1.

3agaun POC 1 MPOMEXYTOUHOH aTTeCTAlMU — KOHTPOJb KauecTBA M YPOBHS JOCTIDKCHHS PE3yNbTAaTOB

00ydeHust 1o (OPMUPYEMBIM B COOTBETCTBHH C yUEOHBIM [UIAHOM KOMIIETECHIIHAM:

YK-1. CnocobeH OCYIIECTBIATh IIOUCK, KPUTHUYECCKUII aHAIN3 W CHHTE3 HWH(OpPMAaluH, NPUMEHATH
CHCTEMHBIN MOJIXOJ JUTA PEIICHHS TIOCTABJICHHBIX 3a1a4

VK-1.1. Ananusupyer 3afady, BBIACISA STalbl €€ PEIIeHus, 1eHCTBUS 10 PeIIeHUI0 3a1a41

3HaerT:

- OCHOBHBIC MOJIETIH YHCIOBBIX CUCTEM;

YmMmeer:

- CTPOUTDH MOJIEJIM OCHOBHBIX YHCIIOBBIX CHCTEM

VYK-1.2. Haxomur, KpUTHYECKH aHaIM3HPYeT M BHIOMpaeT WH()OpMAaLUI0, HEOOXOAMMYIO JUIS PELICHHS
MIOCTABJICHHOH 3a1a4n

3Haer:

- OCHOBHBIC OTIPEJICNICHNS  TEOPEMBI Kypca «UNCIIOBBIE CHCTEMBI»;

- aKCHOMAaTHYECKHUHI TOIXO0/ K IIOCTPOCHHIO OCHOBHBIX YHCJIOBBIX CHCTEM

- TEOpEMY MaTeMaTHIECKOH MHIYKIIH;

YwMmeer

- CTPOHUTDH MOJIEJIM OCHOBHBIX UYHCIIOBBIX CHCTEM;

- IPUMEHSTh METOJl MaTeMaTHYECKOH MHYKIMH TP JJOKa3aTeIbCTBE TEOPEM;

- IPOBEPSTH BHIIIOJIHUMOCTh TPEOOBaHMUI, IPEIBSBISIEMBIX K CHCTEME aKCHOM;

IIK-1. CnocobeH ocCymecTBIATh MENaroruueckyio JAesITeNbHOCTh MO0 peanu3anud 00pa3oBaTeNbLHOTO
Iporiecca 1o NpeaMeTy

IIK-1.1. Ymeer peann3oBBIBaTH OOpa30BaTENbHYI0 MHPOTpaMMy IO TPEAMETY C Y4eToM creruduku
COJIep)KaHMs1, METO/I0B U MHHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHUS

YwMmeer

- NPUMEHATH B OOy4YEeHHMHM MaTeMaTHKe OCHOBHBIE IPUEMbl MBIIUICHUS: CHHTE3, aHAJIW3, CpaBHEHHE,
0000111EHNE;

Bnaneer

- OCHOBHBIMM NpHEMaMHU IOMCKA pEIIeHHs 3aAad (COBEPLICHHBIM M HECOBEPIIEHHBIN aHATN3, aHAJIOTHS,
0000111eHNE, KOHKPETU3ALINS ).

[IK-1.2. Peamuzyer oO0pa3oBaTenbHyI0 TNpOTpaMMy II0 TPEAMETY C HCIOIb30BAHUEM TEXHOJOTHI
poeCCHOHATIBHOM NeSITeIbHOCTH

YmMmeer:

- HCTIOJIH30BATh 3HAHMS M0 YHCIIOBBIM CHCTEMaM B MEAarOrMYEeCKOi e TeTbHOCTH

3aqer

TpeboBanue  nporenype OLUEeHKH:

[Tomemenne: ocoObIX TpeOOBaHUI HET

O6opynoBanue: He TpedyeTcs

WucTpyMeHTsI:

Pacxoanbie MaTepHuaisl: OUIETHI K 3a4eTy

JlocTyI K IOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHajiaM: He MPeIyCMOTPEH
Hopwmer Bpemenn: 20 MUHYT Ha TOATOTOBKY, 10 MUHYT Ha OTBET

burnet k 3K3aMeHy COCTOSIT M3 OTHOTO TEOPETHYECKOTO BOIIPOCA U OJIHOMH 3a7adH.

Komurekr OLICHOYHBIX CPECACTB JIsI IPOBECACHUA l'[pOMC)KyTO‘IHOﬁ aTTeCTallun
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IIpoBepsieMast KOMIETEHIUS:
VYK-1. CriocobeH ocyIecTBISATh MOUCK, KPUTHUECKUH aHAJIM3 U CHHTE3 UH(OPMALUH, IPUMEHSATh CUCTEMHBIN
MOJXOA JJIsl PEIICHUs TOCTAaBIEHHBIX 3a/1a4

[TpoBepsieMblil HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

VK-1.1. AHanu3upyer 3a1auy, BbICISS STAlbl €€ PEIeHHs, ASHCTBIS 0 PEIICHUIO 3a/1a4u

VK-1.2. HaxomwuT, KpWUTHYECKH aHANM3UPYeT W BHIOMpaeT HH(POPMAINIO, HEOOXOMUMYIO IS PEIIeHHS
MOCTaBJICHHOM 3a1a4H.

[IpoBepsieMbie pe3ynbTaThl 00yIEHUS:
3Haer:
- OCHOBHBIC MOJICJIH YHCJIOBBIX CUCTEM;
- OCHOBHBIE OTIPEAETICHUS U TEOPEMBI Kypca «UHUCIOBBIE CHCTEMBIY;
- aKCMOMAaTUYeCKHI MOAXO0/ K MOCTPOSHUIO OCHOBHBIX UHUCIOBBIX CUCTEM
- TEOpEMY MaTeMaTHYECKON UHIYKIIMH
Ywmeer:
- CTPOUTH MOJIETIN OCHOBHBIX YUCIIOBBIX CUCTEM;
- CTPOUTH MOJIETN OCHOBHBIX YUCIIOBBIX CUCTEM;
- IPUMEHATh METOJ] MaTeMAaTHIECKO WHAYKITNH MIPH JOKA3aTEIECTBE TEOPEM;
- IPOBEPATH BBHITIOIHIMOCTH TPEOOBaHHH, IPEABABISIEMBIX K CHCTEME aKCHOM;
I[IK-1. Cnoco0GeH OCYIIECTBIATh MEAATOTHYSCKYI0 MAEATEIFHOCTh II0 pealn3aldd 00pa3oBaTebEHOTO
mporiecca 1o IPeaMETY
[IpoBepseMbIif HHIUKATOP JOCTIKCHHS KOMITCTCHITHU:

IMK-1.1. Ymeer peann3oBbIBaTh 0O0pa30BaTENbHYIO IMPOrpaMMy II0 MPEAMETY C YYETOM CIelU(pUKH
COJICpIKaHMUs1, METO/IOB U MFHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHUS

IMIK-1.2. Peamu3yer o00pa3oBaTeibHYI0 MNPOrpaMMy [0 MPEIMETY C HCIOJb30BAaHHEM TEXHOJOTHI
po¢heCCHOHATIBHOM NeTeIbHOCTH

[TpoBepsiemble pe3yNbTaThl O0YUCHHUSI:

YwMmeer

- NPUMEHATh B OOYYEHHMH MAaTEMAaTHKE OCHOBHBIC MPUEMbI MBIIUICHUS: CHHTE3, aHajiu3, CpaBHEHUE,
0000111eHHE;

- UCTIONIb30BATh 3HAHMS 110 YHCIOBBIM CUCTEMAaM B IEIarOTHYECKOM A TeIbHOCTH

Bnaneer

- OCHOBHBIMHU IMpUEMaMH TOMCKA PEUICHHs 3a/1ay (COBEPIICHHBbIH W HECOBEPIICHHBIM aHAIM3, aHAJOTHs,
0000111eHNEe, KOHKPETU3ALIN ).

IIpumep TUNOBBIX 3aaHUI
Bomnpocs! k 3auery

1.Chopmynupyiite onpeneneHne, CBONCTBA MK TEOPEMY, YKa3aHHYIO B 3a1aHHUH.

2.JlokakuTe HEKOTOPbIE U3 CBOIMCTB, yKa3aHHBIX B BallIEM 3aJJaHUH, JOKAKHTE TEOPEMY:
Teopernueckue BOIPOCH!
Ompenenenne KoJbla
Ompenenenune mos
TpeboBanust, IpeIbABIsIEMBIE K CHCTEME aKCHOM
AXcHoMaTHYEeCcKOEe OIpeIe]IeHNe CHCTEMBI HaTypalbHbIX YHCE
AKCHOMAaTHUYECKOE OTIpeJIeJIeHUE CII0KEHHUS HaTypaJIbHBIX YHCETI, CROMCTBA CIIOKEHUS
AxcromaTH4YecKoe ONPEACIICHNE YMHOXKCHUA HATYyPaAJIbHBIX YHUCEII, CBOMCTBA YMHOXCHUA
Teopema MaTeMaTU4eCKOW MHAYKIHUN
PazHocTh HaTypaJIbHBIX YHUCECIT
Henenue B cucreme N
YnopsigoueHHOCTh cuctemsbl N
AXCHOMAaTHYECKOE OTIpeIeTIeHHUE CHCTEMBI LIETBIX YHCeT
XapakTeprcTHIECKOEe CBOWCTBO CUCTEMBI Z
Kareropnunocth cucteMbl akcuom Z
ITapsl nepBol CTyNEHU U UX CBOWCTBA
KoHcTpyKTUBHOE OTIpeieNieHUe LeI0oro yhciaa
Omnpenenenue ynopsii04eHHOT0 KoJibLa (T1oJIsl)
OmnpenerneHne pacooKeHHOT0 KOJIbIIa (TI0JIs)
Omnpenenenne apXuMeI0BCKH PACTIONOKEHHOTO KOJIbIa (IT0JIsT)
AKCHOMAaTHYECKOE OTIPeJIeJIEHIE CUCTEMBI PAIMOHATIBHBIX YHCEI
XapakTepucTHIeCKoe CBOHCTBO crcTeMbl Q
Kareropu4HocTh cHCTEMBI aKCHOM Q
ITapbl BTOpO# CTYNIEHU U UX CBOMCTBA
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KoHcTpykTUBHOE OIIpeieNieHUe palliOHAIBHOTO Yica

AKCHOMAaTHYECKOE OMNPEAEICHUE CUCTEMBI JCHCTBUTENBHBIX YHCEN
Teopema 0 MaKCUMaIbHOCTH CUCTEMBI AEHCTBUTEIBHBIX YHUCEI
KoHcTpykTUBHOE OmnpeaeneHue JeHCTBUTENbHOIO Yncia 1o Jeaekunny
KoHcTpykTUBHOE ompeiesieHue aeiicTBuTensHoro yucna no Kanropy
OcHOBHBIE Onpe/ieNIeHUs B MOJENH JeiicTBUTENbHBIX urcen o Kantopy
OCHOBHBIE OTIPENICNICHNS B MOJEIH ACHCTBUTEIBHBIX YHCEI N0 JleneKnaIy
OcHOBHBIE ONpeIeTICHUS B MOJIENN ISHCTBUTENIFHBIX UHcen 1Mo Beitepmpaccy
AKCHOMAaTHYECKOE ONPEEIEHUE CUCTEMBI KOMILIEKCHBIX YHCEN
XapaKTepUCTHIECKOE CBOMCTBO cUcTeMBI C

Kateropnanocts cuctems! akcrom C

ITapsl TpeTbell CTYIIEHU U UX CBOWCTBA

KoHcTpykTHUBHOE OTIpeieNieHHe KOMIUIEKCHOTO YHCIIa

O11eHOUHBIH JIUCT K TUIIOBOMY 3a/laHHIO

0 6anIoB — TEOPETUUECKHUI MaTepHral He OCBOCH HJIH 33 OTKa3 OT YyCTHOTO OTBETA
10 — oOyuatomuiicst 3HaeT ONpeeNieHNs] pacCMaTpUBaeMBbIX ITOHATHH M UX CBOIMCTBa
15 — oOyuaromuiicsi 3HaeT ONpe/eNICHHs] PaCCMaTPUBAEMBIX MOHSATHH M MX CBOWCTBA, yMEET JOKa3bIBaTh CBOWCTBA,

YMEET NOKA3hIBATH OCHOBHBIE TEOPEMBI

[IprmMep THIOBBIX 3a1aHU# (3a0a49H)

1. MeTooM MaTeMaTH4eCKOM MHAYKITNH JOKaXHUTE CIEAYIOIINE PAaBEHCTBA IS II000r0 HaTypalabHOTrO N:

1+2+3+...+n=@;

1-22 432 4% + ..+ (-1)""'n? = ()" n(n2+1);

12 432 452 4.+ (2n-1) = n(2n—13)(2n+1) ;

n(n+1)

4. cymMa Ky0OB N IEpBBIX YKCEN HATYPaJIbHOTO psifa paBHa | ——= | ;

2. Nokaxwure GOPMYIIBL:

Oomiero wieHa apu(QMETHISCKONW TIPOTPECCHH;

OOmiero wieHa TeOMETPHUYECKON TIPOTPECCHT;

CyMMBI NIEpBBIX N YIEHOB apu(METHUECKON MPOrPECCHH;
CyMMBI IEPBBIX N WIEHOB T€OMETPUIECKON MTPOTPECCHHU.

n+2

3. TlocnenoBaTenbHOCTH (Cn) 3a7aHa PEKYpPEHTHO: c,=2 u c,,=—-C Jlokaxute, YTO

n-

c, =n-(n+1)
4, HOHB?)yﬂcb akcrnoMmamu Ileano u OIPCACIICHNUEM CJIOKCHUA HATYpPaJIbHbIX YUCCII, JOKAKUTEC, YTO YPABHCHHUC x+3=2

HE paspClInMO B HATYPAJIbHBIX YHCJIaX
5. MeTO,I[OM MaTeMaTHICCKON HWHAYKIHUH JOKAXKXUTE, YTO IPpH I000M HaTypaJbHOM N:

1) n®+5n gemnres Ha 6;

2) n*+6n°+11n? + 6N nenurcs na 24;

3) 4" +15n—1 nenwrcs Ha 9;

4) 32"2 _8n—9 nenures Ha 64:

6. JlokaxwuTe, 4To eciu N>1 1 p — IPOCTOE, TO ”\/E He ABJACTCS PAlHOHANLHEIM YHCIOM
7. lokaszaTsp, 4TO CleayIolKe YUCia UppalluOHaIbHBI:

V5,+13,4/15.

2

8. Jlokasarp, uro ypaBHenue X = 2 B none PalMOHAJIbHBIX YUCEN PELICHUS HE UMEET.
9. MeroioM MaTeMaTHYECKOH MHAYKIIMU JI0Ka3aTh HEPABEHCTBO bepHymmm

Kpurepun olieHKHU pelIeHHbIX 3a1a4:
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MaKCHMAaJIbLHEIN OaI 3a PCHICHHYIO 3aJa4y CTaBUTCA B Cllydae, €CJIU 3a/ladya pellicHa NPpaBUJIbHO, JaHbI OGOCHOBaHI/IH,
MOSAACHCHHUA K KaXJIOMY OJTally PCHICHUA 3aJavu; 06yqa}0m1/117lc;1 3HACT BCC ONpCACICHUA U CBOIiCTBa HOHHTHﬁ,
HCHOJIb3YEMbIX IPU PCUHICHUHU 3ada4uu.

0 GayIoB 3a/aua He pelleHa Wik 3a 0TKa3 OT PEeIleHNUs 3a/1auu

5 — oOy4aromuiics 3HaeT TEOPHIO, OOYUAIOLIHMIACS penaeT 3a4ady 10 HaBOSIIMM BOIPOCaM MperoaBaTels;

15 — oOygarommiicsi 3HaE€T TEOPHIO, OOYUAIOIIUICS 3HACT aITOPUTMBI PEIICHHS 3aladd, CaMOCTOSATENFHO pPEIIaeT,
0OBACHSS KaXKIBIH 3Tall peLICHHS;

20 - oOygarommuiicss 3HaeT TCOPHIO, OOyJArOIIUIiCS 3HAET AJTOPHUTMBI PEIICHUS 3a7adyl, CAMOCTOSATENFHO pemIaeT,
OOBSICHAS KaXK/IBIH ATAIl PEIICHNUS, IPeIaraeT CBoe (OpUTHHAIBHOE) peIIeHHE.

Mertoaudeckue MarepuaJibl, ONIPECACIIAIOMINEC TPOUCAYPY U KPUTCPUN OLICHHUBAHU C(l)OpMPIpOBaHHOCTI/I
KOMMETCHIIMI IIpyu MPOBEACHUN l'IpOMe)KyTO‘-IHOﬁ aTTCCTalun

Kpurepun oneHuBaHust COPMUPOBAHHOCTH  KOMIETEHIMH, (GOpMBI  (IpOLERYpHI)  OIEHHBAHUS
NIpe/ICTaBIICHbI B bayuibHO-peTHHIOBOW KapTe AUCIMILIMHEI.

CchopmMupoBaHHOCTE (OPMHUPYEMBIX KOMIIETCHIIMA HAa YPOBHE «3HAET», «yMeeT» MpoBepseTcs B (Gopme
3ageta. Ha 3agere oOywarommiicss IEMOHCTpPHPYET 3HAHUS OIpENeSICHHH OCHOBHBIX HOHSTHHA, TEOpEeM; YMEHHE
pemaTh 3a/1auu U TMOSICHATD UX PEIICHHE.

CdopmMupoBaHHOCTh (OPMHUPYEMOCTh KOMIIETCHIIMH Ha YPOBHE «BIIQJIEET» MPOBEpSETCS B MpoLecce
JI0Ka3aTeNbCTBA TEOPEM, PEIICHNUS 3a/1ad U TOSICHEHHS UX PEIICHUSI.
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