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1. IlepeyeHb NJIAHUPYEMBIX Ppe3yJbTaTOB O00y4eHuss N0 JAucuumiinHe '"Martemaruka',
COOTHECeHHBIX C IJIAHUPYEMBbIMH Pe3y/1bTaTAMH 0CBOCHHsI 00Pa30BaTe/IbHON NPOrpaMMbl

OcBoeHre AMCIUILTMHEI HAapaBJieHO Ha (OpMHUpOBaHHE:

YHUBEPCATBHBIX KOMIETEHIINIH:

YK-1 - CnocobeH OCYIIECTBISTh KPUTHYECKHI aHanmu3 NPOOJEeMHBIX CHTyallnid Ha OCHOBE
CHCTEMHOTO MOX0/a, BBIpa0daThIBaTh CTPATETUIO ACHCTBHH.

PesyabTarel 00ydeHUs] MO JUCHUILUIMHE ONpeIeISIIOTCA MHIMKATOPAMH JOCTHKEHUS
KOMIIeTeHIUH

NuaukaTop(bl) JOCTUIKEHUS:

AHanm3upyer 3a7aqy, BEIACISS ee 0a30BbIe COCTABIISIOIINE.

OcymecTBiseT MONCK HHPOPMAIMH TS PEIISHIS TOCTaBIEeHHON 3aa4u.

PaccmaTpuBaeT BO3MOXKHBIE BApUAHTHI PELICHUS 3a]]a41, OIICHUBAs UX TOCTOMHCTBA U HEJAOCTATKU

Pe3yabTarhl 00y4yeHHs 0 JUCHUIIHHE:

3HaTh: OCHOBHBIE TTOHATHS M TEOPEMBI MATEMATHKH.

YMerb: paboTaTh CO CHpPABOYHOM JUTEpaTypod; MPUMEHSTH IOJyYCHHBIE 3HaHUS B OO0JIACTH
MAaTCMAaTHUKU JJId pCIICHUA IMMOCTABJICHHBIX 3aJiay.

BrageTp: OCHOBHBIME TEXHUKaMU MaTEMaTHYECKIX PacyeTOB.

2. Mecto nucuuminabl "Matemartuka' B ctpykrype OIIOII cnenuanurera

st ocBOSHMSI TUCITUTUIMHBI HEOOXOIMMO BIIAJIETh 3HAHUSIMA YMEHHSMH, HABBIKAMU, MTOTydYEeHHBIMHU
B paMKax CpeaHero oOIIero oopa3oBaHus U (WIM) CPEIHErO CHCIHMAIbHOrO U (WJIH) JOMOJHUTEIBHOTO
po(heCCHOHATBHOTO 00pa30BaHusl.

Huctummuaa Bxoaut B biok 1 «ducturmmmaet (Momymun)y» OIIOIL. Llenb AMCOUIUIAHEL - TTONTy9IeHUE
00y4JarolmMMHCs 3HAHWUN, YMCHH, HABBIKOB W (WJIM) OMbBITAa MPO(ECCHOHAIBHON JIEATEILHOCTH,
HEOOXOIUMBIX [T (DOPMUPOBAHUS KOMIICTECHITNM, yKa3aHHBIX B MMyHKTE 1.

3. Oobem gucuumiInHbl '"MaTemMaTHKa' B 3a4eTHBIX €IMHUIAX C yKa3aHHEM KOJHMYeCTBa
aKajeMH4YeCKHX 4acOB, BbIACJICHHBIX HA KOHTAKTHYI0 padoTy o0ydaromuxcs ¢ nmpemnogaBarteieM

(o BUAAM 3aHATHI) U HA CAMOCTOSAITEJIbHYIO padoTy 00yyaromuxcst

OO01mas TpyI0eMKOCTh AUCIUIUIMHBL "MateMaTuka" cocraiser 16 3aueTHbIX eauHuUIl, 576 4acos.

KoaugecTBo yacoB
op 30 03d

®opma o0yyeHust

Kypc 1/Cemectp 1

Bcero yacos 144

KonrakTHas padora o0y4arommxcsi ¢ npenoaasaresieM (1o BUaam
yueOHBIX 3aHATHI):

AynutopHas paboTta

Jlexyuu 4

VlabopamopHuie 3anamus

Ipaxmuueckue 3auamusi 16

Breaymutopnas pabota

Unousuoyanvuas paboma ¢ npenodasamenem:

Koncynomayus u unvle 6u0bl yuebHOU 0esmeabHOCmu

CamocrosiTeqibHasi padoTa 88

dopMa NPOMeKYTOUHOH ATTeCTALNHU SK3aMEH
Kypc 1/Cemectp 2
Bcero gacos 144




KonTakTHasi padoTa 00y4yarommxcs ¢ mpenoaasarteeM (110 BUAaM
yueOHbIX 3aHATHI):
AynutopHas paboTta
Jlexyuu 4
VlabopamopHhule 3ansmus
Ilpaxmuuecxue 3auamust 16
BreaynuropHnas pabora
Unousudyanvnasn paboma c npenooagamenem:
Koncyrvmayus u unvle 6uobl yueOHOU OesimenbHoCmu
CamocrosiTeqibHasi padoTa 88
dopMa NPOMeKYTOYHOM aTTeCTALNHU DK3aMeH
Kypc 2/Cemectp 3
Bcero gacos 144
KonTakTHasi pa6oTa o0yuyaomuxcs ¢ nmpenoaaBarteem (1o BUAaM
Y4eOHBIX 3aHATHII):
AynutopHas paboTa
lexyuu 4
VlabopamopHule 3ansmus
IHpaxmuuecxue 3ausmust 16
BueaynuropHas pabora
Unousuodyanvuasn paboma c npenooasamenem:
Koncynrvmayus u unvle 6uobl yuebHOU OesimenbHoCmu
CamocrosiTeibHas padoTa 124
dopMa NPOMe;KYTOYHOM aTTeCTALNU 3a4er
Kypc 2/Cemectp 4
Bcero yacos 144
KonTakTHasi pa6oTa o0y4yaomuxcs ¢ mpenoaaBarteaem (1o BUAaM
yueOHbIX 3aHATHI):
AymutopHas paboTa
Jlexyuu 4
VlabopamopHhule 3ansmus
Ipaxmuueckue 3auamust 16
BueayauropHas padora
Unousudyanvnasn paboma c npenooasamenem:
Koncynomayus u unvle 6u0bi yuebHOU OesmenbHOCmu
CamocrosiTeqibHasi padoTa 88
®opMa IPOMEKYTOYHOH aTTeCTAMA DK3aMEH

4. CopepxaHue TMCHUILIHHBI ""MaTeMaTnka', CTPYKTYpPHpPOBaHHOE MO pa3aesnaM (Temam)

4.1. JIeKnMOHHBIE 3aHATHSA

Pa3nen JAUCHHUIIJIMHBI, TEMbI JIEKIHUI M UX CoacpKaHue

TpyaoeMKoCTh B yacax

o® | 30 | 030

1 cemecTp

Paznen 1. Jluneitnas u BekTOpHas airedpa M Hayalia MaTeMaTHIECKOTO
aHam3a.

1. JIuneiinas anreoOpa. 1
2. Bekropnas anreopa. -
3. AHanMTH4ecKasi TeOMEeTpHs. 1




4. BeeneHue B MaTeMaTHYCCKUN aHaIu3 QYHKIIMH OJHOM MEPEMEHHOM.

5. AuddepeHumanbHoe HCUUCTICHUE QYHKIMH OJTHOH MEepeMEHHOM.

[EEN

Hroro 1 cemectp

I

2 cemecTp

Paszgen 2. MareMaTH4eCKUi aHAIIN3.

6. (DyHI(I_II/II/I HECKOJIBKUX IEPEMEHHBIX.

7. IaTerpalibHOE UCUUCIICHHE.

8. KoMIUIEKCHBIA aHaIN3.

HToro 2 cemectp

DR N

3 cemecTp

Paznen 3. luddepeninansabie ypaBHEHUS U PSIBL.

8. KoMIuiekcHbIil aHanms.

9. lnddepennmansapie ypaBHEHHSL.

10. Panapr.

Htoro 3 cemecTp

DR N

Pazgen 4. Teopnﬂ BepOHTHOCTefI 1 MaTCMaTU4YCCKas CTaTUCTHUKA.

11. ITpubamkeHHBIC BEITHCICHUS.

12. Teopusi BEpOSITHOCTEH.

13. MaTremaTn4eckas CTaTUCTHKA.

Hroro 4 cemecTp

NG O

4.2. IlpakTHyeckue (CeMHUHAPCKHUE) 3aHATHSA

Tema 3anaTus

TpyaoeMKOCTh B Hacax

o0 | 30 | 03®

1 cemecTp

Paznen 1. JIunelinas u BekTopHas aiaredpa u Hayajia MaTeMaTHYECKOTO
aHaIM3a.

1. Jlunelinas anreOpa.

2. Bekropnas anre0pa.

3. AHaniuTH4ecKasi FeOMeTpusl.

4. BBeneHne B MaTeMaTHYECKAN aHAITN3 (DYHKITMH OJTHOU ITEPEeMEHHOM.

5. duddepennmansHoe ncuncierane QyHKIMHA OJHOM MepeMEeHHOM.

NN

Hroro 1 cemectp

2 cemecTp

Paznen 2. MareMaThdecKuii aHAIN3.

6. OYHKIIUN HECKOJIHKHUX TIEPEMEHHBIX.

7. IHTErpajibHOE UCUUCIICHUE.

8. KoMILIeKCHBIA aHAJIN3.

HToro 2 cemectp

3 cemecTp

Paznen 3. luddepennnanbaple ypaBHEHHS U PSIBL.

8. KoMIUIEKCHBIA aHAIN3.

9. luddepeHnmansabie ypaBHEHHSL.

10. Pangr.

o~

HTtoro 3 cemecTp

-
»

Paznen 4. Teopust BepOsSTHOCTEH U MaTeMaTHIECKasl CTATUCTHKA.

11. IlpubamKeHHbIe BEIYHCICHHUS.

12. Teopust BEpOSTHOCTEI.

13. MaTtemaTrnyeckas CTAaTUCTHKA.

oo~

HTtoro 4 cemecTp

4.3. CamocTosiTesibHasE padoTra o0Oydamwmerocss HM mnepeyeHb

Y4eOHO-MeTOAUYEeCKOro

obecrieyeHNs 1JIs1 CAMOCTOSITEIbHOI PadoThI 00y4aOUINXCS M0 IMCHUIIHHE



Bun CPC TpyaoeMKoCTh B yacax
oo ’ 30 ‘ 030

1 cemecTp

Wzyuenne uTepaTyphl COTJIACHO TEMaM Pa3/IesioB TUCIUILUINHBL. 44
OdopmiteHre 0TIECTOB 0 MPAKTHISCKUM U (WK 1a00paToOpHBIM padoTaMm. 20
[ToaroToBKa K 3aIIUTE OTYETOB IO MPAKTHICCKUM U (WIIH) Ta00PaTOPHBIM. 20
Hroro 1 cemectp 88
2 cemecTp

Wzyuenne uTepaTyphl COTJIACHO TEMaM Pa3/iesioB TUCIUILUINHBIL. 44
OdopmieHre 0TIETOB N0 NPaKTHYECKUM H (MJIN) 1a00paTOpHBIM paboTam. 20
[ToaroToBKa K 3aIIUTE OTYETOB IO MPAKTHICCKUM U (MIIH) JTaOOPATOPHBIM. 20
Hroro 2 cemectp 88
3 cemecTp

H3ydenue JuTepaTyphl COrIacHO TEMaM Pa3iesioB JHCIHILINHEL. 64
OdopmieHre 0TIETOB 10 NPAKTHYECKUM H (WIJIN) J1a00paTOpHBIM paboTam. 30
[loaroroBka K 3aIIMTe OTYETOB MO MPAKTUUSCKUM H (FITH) 1a00paTOPHBIM 30
pabotam.

HToro 3 cemecTp 124
4 cemecTp

H3ydenue JuTepaTyphl COrJIacHO TEMaM Pa3ieNioB JHCIHILINHEL. 44
OdopMieHre 0TYETOB IO MIPAKTHYECKUM | (WIIH) Ta0OPaTOPHBIM paboTaMm. 20
[MoaroToBka K 3amuUTe OTYETOB MO MPAKTHUECKUM U (WIIK) Ja00paTopHbIM 20
paboTam.

Hroro 4 cemectp 88

5. @oHJ OLEHOYHBIX CPEACTB /Jisl NMPOBeJeHUA MPOMEKYTOYHOH aTTecTAlMU O0y4YaroUInXcs
1o AucuuiuinHe ""MartemaTuka', CTpyKTyPUPOBaHHOE 110 pa3aejaM (Temam)

5.1. ITacnopT )oHIA OLIEHOYHBIX CPEICTB

®opwma texymero Komnerenuuu, Wuankatop(sr) Pesynbrarel 00yueHus no YpoBeHs
KOHTPOJIS 3HAHU, (pOpMHUpYEMbIe|  JTOCTHKEHUS JTUCIUITUHE(MOLY IS )
YMEHUI1, HABBIKOB, B PE3yJIbTaTe | KOMIICTCHIINH
HEOOXOIUMBIX AJIs OCBOCHUS
(dhopMHUpOBaHUS | AUCIUILIHHEI
COOTBETCTBYIOIIEH|  (MOJIyIIsT)

KOMIIETCHIIUU
Omnpoc 1o YK-1 AHanusupyer 3HaTh: OCHOBHBIE TOHATHS  U|BbICOKUit
KOHTPOJIbHBIM 3a1ady, BbIICIAATEOPEMbl MATEMATHKH. WIN CPEeHUM
BOIIPOCAM, ce 0a3oBble| YMeTh: paldoTaTh CO CIPABOYHOM
peuieHue  3aaad, COCTAaBJISIONINE. |TUTEPATYPOIL; MIPUMEHATH
TECTUPOBAHHE. OcymiecTBiIsieT  [IOJy4YeHHBIE 3HaHUS B 00NacTH

MOMCK MaTEeMaTHKH I ¢ penieHns

WHQOPMAITUK JUISATOCTABIICHHBIX 33/1a4.

pereHns Bnaners: OCHOBHBIMH TEXHUKaMHU

MMOCTAaBJICHHOM  [MaTEMAaTUYECKHX PacUETOB.

3a7aui.

Paccmarpusaer

BO3MOKHBIE

BapHUaAHTbI




pelIiCHUA 3aJaydu,

OLICHUBAA nx
JOCTOMHCTBA nu
HCIOCTAaTKHU.

Brbicokuii ypoBeHb TOCTH:KEHHS] KOMMETEHIMH - KOMIIETEHIHA C(hOPMHpPOBaHA, PEKOMEHIOBAaHHBIC
OIICHKHU: OTJIMYHO, XOPOIIIO, 3a4TEHO.

CpenHuii ypoBeHb AOCTHKEHUS] KOMIIETEHUMH - KOMIIETEHIMS CPOPMHPOBAHA, PEKOMEH/IOBAHHEIE
OIIEHKH: XOPOIIO, YOBIETBOPUTEIHHO, 3aYTEHO.

Huskuii ypoBeHb MOCTHKEHHS] KOMIETEHIMH - KOMIICTCHIIMS HE C(OPMHpPOBaHA, OICHUBACTCS
HEYIOBJIETBOPUTEIHLHO WIIM HE 3aYTEHO.

5.2. TunoBbie KOHTPOJILHbIE 32JAHNUSI MJIN HHbIE MATEPHAJIBI

Tekymmii KOHTpPOJb YCHEBAEMOCTH U IPOMEKYTOYHAs arTecTals OOYYaloIIMXCS MOTYT
NPOBOAMTHCS KaK MpPHU HENOCPEACTBEHHOM B3aMMOJICHCTBUU MEAAarornveckoro pabOTHHKA C
oOydaromMucs, Tak W ¢ ucnois3oBanueM pecypcoB OUOC dwummana Ky3['TY, B ToM umcne
CHHXPOHHOTO0 U (MJIN) aCHHXPOHHOT'0 B3aUMO/IEHCTBUS MocpeaAcTBOM ceTu «HTepHeT.

5.2.1. OneHo4nblie cpecTBa NPH TEKYIEM KOHTPOJIE

Tekymmii KOHTPOJIb TIO TeMaM JUCHUIUIMHBI 3aKII0YacTCss B OMpoce OOYyYaromuxcs 110
KOHTPOJIGHBIM BOIIPOCaM, 3allUTe OTYETOB IO J1a0OpaTOPHBIM W(WMIM) MPaKTHYECKUM padoTam,
TECTHPOBAHME IO pa3esiaM AUCLUILIHHBIL.

Onpoc no KORMPONLHLIM 60NPOCAM:

[Tpu mpoBeneHNH TEKYIIETO KOHTPOJsi oOyyaromumces OyJeT MUCbMEHHO, 00 YCTHO 3a/1aHO JBa
BOIIPOCA, HAa KOTOPbIE OHM JOJIKHBI JaTh OTBETHI.

Hampumep:

1. HeonpenenéHHbId WHTErpaji, MHTETPUPOBAHHE MO YaCTSAM, HWHTETPUPOBAHHE DPalMOHAIBHBIX
(G yHKITHIA.

2. ®opmynel Kpamepa s penieHnst CUCTeM JTMHEWHBIX anreOpandecKuX ypaBHEHHH.

Kputepuu onieHnBaHus:

- 85-100 6amtoB — pu NMPaBUILHOM H ITOJIHOM OTBETE Ha JIBa BOIIPOCaA;

- 75-84 GannoB — Npu NPaBUILHOM U IIOJHOM OTBETE Ha OJMH W3 BOIPOCOB U NPaBHILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOi U3 BONIPOCOB;

- 65-74 GamioB — npu NMPaBUILHOM U HEMIOJHOM OTBETE TOJBKO Ha OJIMH M3 BOTIPOCOB;

- 0-64 Gay10B — IpM OTCYTCTBUH IIPABUIBHBIX OTBETOB HA BOIIPOCHI.

KomnuectBo 0ajuioB 0-64 |65-7475-84 |85-100
[ITkasna oneHuBaHUs HEY/1|yI0BJIXOPOIIIO OTIUIHO

IIpumepnulii nepeuens KOHMPOILHHIX 6ONPOCOB:

1. Jluneiinan anzeopa

Omnpenenenre MaTpuIlbl, 3JIEMEHT MaTPHUIIbI, Pa3MEPHOCTh MaTPHUIIHL.
IIpsiMoyroJibHasA, KBaApaTHas MaTPULIA.

KBanparHble MaTpHIIbL: THaroHAbHAS U TPEYTOJIbHAS.
Enuanynas matpuna.

Ormeparuu Hal MaTpUIIAMU: TPAHCIIOHUPOBAHUE MATPHIIL.
Onepanuu HaJ MaTpUIlaMU: CIOKEHUE MATPULL.

Onepanuu HaJl MaTPUIIAME: YMHOXCHHE MATPHUIIBI HA YUCIIO.
Ormeparuu Hax MaTpUIIAMHU: TIPOU3BEICHIE MATPHIL.
Onepanyu HaJl MaTpUIlaMK: 00paTHas MaTpPHUIIA.

10 Onpenenurenb KBaIpaTHON MaTPHIIBL.

2. Bexmopnas anzeopa

1. OmpeneneHue BEKTOpa, MOIYJIb BEKTOPA, HYJIEBOH BEKTOP.
2. PaBHble, KOJUIMHEAPHBIE BEKTOPBI.

3. Hampasnsromne KOCHHYCBI BEKTOPA, €IUHIUYHBIA BEKTOP.

©CoN>T WD



KommnanapHbie BEKTOPBHI.
Jluneltnpie onepanuu HaJ BEKTOpaMH U UX CBOICTBA.
JIvHeitHas 3aBUCHUMOCTh BEKTOPOB.
JlexapToBBIif 0a3uc Ha TIIOCKOCTH W B IPOCTPAHCTRE.
[Tpoun3BoibHEIH 0a3HC HA TNIOCKOCTH U B IPOCTPAHCTBE.
Pasnoxenune Bekropa 1o 0a3ucy, KOOpAWHATHI BEKTOpA.
10 Ycii0BUE KOJUTMHEAPHOCTH BEKTOPOB.
3. Ananumuueckasn zeomempus
1. OOee onpeneneHne TMHAN Ha TUIOCKOCTH.
2. OOmee ypaBHEHHE MPSIMOI U €0 YaCTHBIEC CITydYau.
3. B3aumMHOe  pacmoyio)keHHE ~ MpSMBIX  HAa  IUIOCKOCTH  (yCJIOBHE  NapayljieJbHOCTH,
NEePIEHIUKYISIPHOCTH, YTOI MEXIY TPSMBIMH).
4. PacctosiHEE OT TOYKH A0 TPSIMOM.
5. Ob6mee onpenenaeHNe TOBEPXHOCTH.
6. OOmiee ypaBHEHHE MIIOCKOCTH U €0 UCCIIEIOBAHUE.
7. BsauMHOe pacnoioKeHue TIOCKOCTeH (YCIOBHE MapaieIbHOCTH U MEPIEHANKYJIIPHOCTH, YTOJ
MEX]Ty TIIOCKOCTSIMH).
8. PaccTosiHIE OT TOUKH A0 MIOCKOCTH.
9. OOGuee onpeneneHue JMHUHU B TPOCTPAHCTBE.
10.00mue ypaBHEHHS NPSIMOI, KAHOHMYECKHE YPaBHEHUS, TapaMETPUUCCKUE YPaBHEHHS MPSIMOI B
MPOCTPAHCTBE.
4. Beedenue 6 mamemamuueckuii aHanu3 YyHKuyuu 0OHOI nepemeHHol
. ODyHKIHS OTHOM MTePEeMEHHOM, €€ OMpeeIeHUe, CITIOCOObI 3aTaHNS.
O6nacTh omnpeneneHus (yHKIIHH.
YeTHOCTD, HEYETHOCTh (PYHKIIHH.
Hynu ¢pynkumnm.
DnemMeHTapHbIe QYHKINA, KITaCCU(UKALINS YTEMEHTAPHBIX (PYHKIINH.
INoka3zatenbHas u JorapudmMuieckas GyHKIIUYU, ONpee/ieHUE, CBOMCTBA, TpaduKy.
CrenenHas pyHKIUs, ONPE/ICIICHUE, CBONUCTRA, TpaduK.
Tpuronomerpuueckue GyHKLUUH, ONIPEEICHHs], CBOUCTBA, IpaduKu.
OO0paTHbIe TPUTOHOMETPHUYECKHE PYHKIINH, OTIPEIEIICHNUS, CBOHCTBA, TPadUKH.
10 [MoHsTHE CIIOKHON (QYHKIUH.
5. ucppepenyuanvruoe ucuucnenue pynkyuu 00no nepemeHHol
. [lonsiTHE IPOU3BOIHOIA.
['eomeTpuyeckuii, MEXaHUYECKUN 1 SKOHOMUYECKHUI CMBICII IPOU3BOIHOM.
JuddepeHunpyemMocTs (GyHKIIHH.
Heobxomumoe u noctatouHoe ycinoBue qudGepeHupyeMocTH yHKITIH.
CBsI3b MEXy HETIPEPBIBHOCTHIO U AN (HEepEeHIUPYEMOCTHIO (DYHKIHH.
[Tpon3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.
Tabnuua npon3BOIHBIX.
HuddepenuupoBanne cyMMbl, Pa3HOCTH, IPOU3BEAECHHS U YACTHOTO.
[Mpoun3BoHAS CIIOKHON (QYHKIIHH.
10 Huddepennman GyHkumu.
6. QyHKyUuU HECKOILKUX NEPEMEHHBIX
OyHKIMM MHOTHX TTEPEMEHHBIX B UX O0JIACTH OTIPE/IeIICHHSI.
I'eomeTrpryeckas HHTEpIIpETanns 00JaCTH ONpeeTICHHUSI.
OmnpeneseHue U BBIYUCIEHUE MTPEETIOB.
[lonsATHE HENMPEPHIBHOCTH (PYHKIMH ABYX IEPEMEHHBIX.
Touku pa3pbiBa GYHKIUH JBYX MEPEMEHHBIX.
duddepennuposanne GpyHKIMN MHOTUX IEPEMEHHBIX.
OnpenesneHne YacTHBIX TPOU3BOAHBIX.
[Tpou3sBo/iHBIE 110 HANIPABJICHUIO, TPAJUEHT (QYHKIIUH.
Oynakiyn, uddepeHmpyemMble B TOUKE B HA MHOXECTBE.
10 Huddepennman pyHKINH.
7. HumezpanvHoe ucuucnenue
1. IlepBooOpa3Has.
2. TeopeMsl 0 IepBOOOPA3HBIX.

© NG

©Wo~NoTk~wWN — ©CoNooTakcwh —

©CoN>T~wD P



Heonpenenennslil HHTErpai, €ro OCHOBHBIE CBOKCTBA.
YcaoBue CyiecTBOBaHUSI.
Tabmuia HeopeAeIeHHBIX HHTETPAJIOB, TAOJMYHOE HHTETPHPOBAHHE.
3ameHa niepeMeHHBIX B HEOMPEAeTIeHHOM HHTETpaie.
®dopmyna HHTETPUPOBAHUS IO YACTSIM.
WuaTerpupoBanme QyHKIHI, COmEpKaINX KBaAPaTHBINA TPEXUICH.
[Ipocreiimme panmoHaabHBIE IPOOH U UX WHTETPHUPOBAHNE.
10 PasnoxeHune paioHaIbHOM ApoOU Ha POCTEHIIHE.
8. Komnnexcnutit ananu3
Kommiiekchsle yncna.
N300paxkeHre KOMIUIEKCHOTO YUCIIa.
®Dopmel 3anucu — anredpanveckas, TPUTOHOMETPUYECKasl, TOKa3aTesIbHAasl.
Dopmyna Ditnepa.
JelicTBrS HaJl KOMIUIEKCHBIMH YUCIaMHU.
[ToHATHS OKPECTHOCTH, CBSI3HOTO MHOXKECTBA, 00JIACTH U OJHOCBA3HOM 00JIACTH B KOMILJICKCHOM
TJIOCKOCTH.
7. DyHKIUS KOMIDIEKCHON TIepeMeHHOH, OTIpeIeIeHueE.
8. OcHOBHBIC (DYHKITUM KOMILICKCHOU TIEpEMEHHOM.
9. Tlpenen u HENMPEPHIBHOCTH (PYHKIIUH KOMILIEKCHOTO MIEPEMEHHOTO.
10.[IpowmsBoaHast u AuQQepeHITPyeMOCTh PYHKIINN KOMILIEKCHOTO ITEPEMEHHOTO.
9. luppepenyuanvuvie ypasnenus
Onpenenenue nupdepernmansHoro ypasaenus (1Y), mopsmok 1Y, pemenune J1Y.
Y mepBoro mopsiaka, odiee pemnienne, pemenue 3aaadn Kormm.
Teopema cymecTBOBaHUS U €IWHCTBEHHOCTH perieHus /1Y, ocoosie pemenwns Y.
Y nepBoro nopsaka ¢ pa3aensiomuMUcs IePeMEHHBIMU.
Onmuopoansie JIY nepBoro mopsiaka u MpUBOAAIINECS K OJHOPOIHBIM.
Jluneiineie /1Y nepBoro nopsiaka, ypaBHeHus: bepryim.
Y nepsoro nopsuka B moNHBIX quddepeHnunanax.
Vpasuenus Jlarpanxa, ypaBuenus Kiepo.
[Honsitue 1Y B 4aCTHBIX IPOU3BOJHBIX.
10.1Y BTOporo mopsiaka, oOIiee pemieHue, perieHne 3amaun Komm, Teopema CyIIecTBOBaHUS U
€MHCTBEHHOCTH PELICHMUS.
10. Paown
[onsitre uncioBoro psaga. Cymma psiaa.
Heo0xoauMplii pu3HaK CXOAMMOCTH.
JocraTouHble MPU3HAKU CXOAUMOCTH PSIOB C HEOTPHUIATEILHBIMU YJICHAMH.
3HaKoUYEePEYIOIUECS PSIBI.
[Tpu3nHak JleiiOaua.
AOcoroTHas ¥ YCIOBHAS CXOJAMMOCTD YUCIIOBBIX PSIOB.
[lonsiTre cTeneHHOTo psiaa.
CXOIIMMOCTB CTETIEHHBIX PAIO0B, PATUYC CXOAUMOCTH.
Paznoxenue sneMeHTapHBIX QYHKIMN B CTENICHHON PSiL.
10 [TpuMeHeHue pAIOB K MPUOIMIKEHHBIM BBIYUCIICHUSIM.,
11. Ipubnusicennvle gvruucienus
1. Monueiii quddepeHmma.
2. TlpubnwkeHHbIC BRIYUCIICHUS C TIOMOIIBIO AuddepeHipaa.
3. llpubnmxeHHbIe BBIYUCICHHUS C TTOMOIIBIO TPOU3BOIHOM.
4. BpMUCIUTH MPUOIMKEHHO 3HAYeHUE (PYHKIIHH.
5
6
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AOCOoII0THASI TOTPENTHOCT BHIYHUCIICHUH.
OTHOCHTENbHAS TOTPEIIHOCTH BBIYUCIICHUH.
7. IlpubnwkeHHblE BBIUMCIECHHE C IOMOIIBIO NOJHOro auddepenunana QyHKOUH ABYX
MIEPEMEHHBIX.
8. TlpubnmxeHHble BerurcacHus o Gopmye Teitnopa.
9. TlpuGnukeHHOE BBIYMCIICHUE ONPEICIIEHHOTO HHTETpala C IOMOIIBIO psja.
10.Haxoxaenune yacTHoro pemienus 1Y mpuOiImKeHHO ¢ IOMOIIBIO Psijia
12. Teopusn eéepoamnocmeit
1. IlpocTpaHCTBO 3JI€MEHTapHBIX UCXOJ0B, COOBITHE, BUIBI COOBITHH.



[onHast rpymnmna coOwITHi, anredpa cCOOBITH.
BeposTHOCTB citydaiiHOTO COOBITHS, KJIACCUUECKOE ONPEeSICHHE BEPOSITHOCTH.
DJIeMEeHTH KOMOMHATOPHKH (pa3MeIIeHNs, COUeTaHUs, IEPeCTaHOBKM ), OnHOM HbroToHA.
TloHsiTHE TEOMETPUUECKON BEPOSTHOCTH.
YcioBHasE BEPOSITHOCTE U €€ CBOWCTBA, HE3aBUCUMbBIE COOBITHSI.
TeopeMsbl CIIOKEHUSI 1 YMHOXKECHHSI BEPOSTHOCTEH.
DopMyna MOTHONW BEPOSITHOCTH.
®opwmyna batiecca.
10 [ToBTOpHEBIE HCHIBITaHUS, cxeMa bepHymn.
13. Mamemamuueckas cmamucmuka
3akoH OOJBIINX YKCE, 3aJa491 MaTeMaTHIEeCKOW CTaTUCTUKU.
['enepanbHas ¥ BEIOOPOYHAS COBOKYITHOCTH.
Crioco0sI 0TOOpa JaHHBIX BEIOOPKH, PETIPE3EHTATUBHOCTH BEIOOPKH.
BapuanuoHHbIi psij, CTATUCTUYECKOE PaCcIIpeieieHUue BEIOOPKH.
[TonuroH u rucTorpamma.
OMIUPUYECKUH U TEOPETHIESCKUI 3aKOH PaclpeCICHUSI.
BribopouHast cpenHss, TPYIoBast ¥ 00IIast CpeIHss.
Bribopounas nucnepcus.
I'pynmoBasi, BHyTpUTpYIIOBast, MEKIPYIIIOBas M 00IIAs TUCTIEPCHH.
10 HcnpaBneHHast BRIOOPOYHAS AUCTICPCHSL.
Omuembsl no 1adopamopuvim u (Uau) npaKmudeckum pabomam (oaiee emecme - pabomaul):
[To kaxmoit pabore 00yJaroLIKecs CaMOCTOSITEIBHO OGOPMIISIOT OTYETHl B DJIEKTPOHHOM (opmare
CoaepxaHue oTyeTa:
1. Tema paGoTHL
2. 3agaun paboOTHL
3. Kpatkoe omucanue xoaa BHIITOTHEHNST PabOTEHL.
4. OtBeTbl Ha 3aJaHUS WIM TOJIYYECHHBIC PE3YyJbTaThl 110 OKOHYAHUM BBIOJIHEHHUS paboThl (B
3aBHCHMOCTH OT 33]1a4, IOCTaBJICHHBIX B II. 2).
Kputepuu onieHuBaHus:
- 75—100 6amnoB — mpu pacKpbITHH BCEX PA3AEIOB B MOITHOM 00BEME
- 0 — 74 GamnmoB — mpW PACKPHITUM HE BCEX pas3flenioB, JUOO0 Tpu OGOPMIICHHH pa3/ieioB B
HETOJIHOM 00beMe.
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Komnnuecrso 6amioB 0-74 75-100
[IIxana onennBanug | He 3auteHo [3auTeHO

IIpoueodypa 3augumer omuemos no pavome:

O1eHOYHBIMH CPEJICTBAMHU ISl TEKYIIEr0 KOHTPOJIS 10 3allUTE OTYETOB TI0 pa3Jiely SBIISIOTCS
KOHTPOJIbHBIE BOIIPOCHl. O0ydarommMcs OyIeT yCTHO 3a/1aH0 JBa BONPOCa, Ha KOTOPbIE OHM JI0JDKHBI JaTh
OTBETHI.

Hampumep:

1. MuddepennmanbHbie ypaBHEHUs IEPBOTO MOPSIKA.

2. Jluneitble opHOponHble IuddepeHInAIbHBIE YPaBHEHHsI BTOPOTO MOPSAKA C IHOCTOSHHBIMH
koddurmenTamu

3. Kpurepuu oricHUBaHUS:

- 85-100 Oay10B — Ipu MPaBUIBHOM U IIOJIHOM OTBETE Ha JiBa BOIIPOCA;

- 75-84 6amioB — mpu NpPaBUJIBLHOM M HOJIHOM OTBETE Ha OJWH W3 BOIIPOCOB M MPABMWIILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOil U3 BONIPOCOB;

- 65-74 GamioB — pH MPaBUILHOM OTBETE TOJBKO Ha OJUH U3 BOIIPOCOB;

- 0-64 6annoB — npu OTCYTCTBUY MPABHIILHBIX OTBETOB HA BOIIPOCH! MJIM YACTUYHBIX OTBETAX.

Komnuectso 0aiutoB  |0-64 165-74(75-84 (85-100
[lIxaya OLlEeHUBAHUS  |[HEY/YIOBJIXOPOIIO|OTIHYHO

Bonpocel k 3a11uTe 0TYETOB:
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1 pasgen
1. Onpenenenue MaTpHUIIBL, JIEMEHT MaTPULIBI, PA3MEPHOCTH MATPHUIIBL.
2. PaBHbBIe, KONITMHEAPHBIC BEKTOPEI.
3. B3auMHOe  pacmonokeHHe = TpSIMBIX ~ Ha  IUIOCKOCTH  (YCJOBHE  TapaluielbHOCTH,
NEePIEHIUKYISPHOCTH, YOI MEXIY TIPSIMBIMH).
4. Tlonarue cMOXXHOW QYHKITHH.
2 pasgea
1. TlonsiTHE NIPOU3BOAHOM.
2. T'eomerpuyeckas UHTEpIIpeTalHs 00JIACTH ONPEAeTICHHS.
3. HeompeneneHHbli HHTErpajl, €0 OCHOBHBIE CBOMCTBA.
4. JleiicTBus HaJ KOMIUIEKCHBIMH YHCIIAMHU.
3 pasnea
1. ®OyHKUMS KOMIUIEKCHOHN IIEPEMEHHOI, OTIpeeTIeHIe.
2. JIY nepsoro nopsaka, o0iiee pelieHue, pelenne 3agadn Koru.
3. PaznoxeHue 371eMeHTapHBIX QYHKIUHA B CTETICHHOH PsiA.
4. HaxoxneHue 4acTHOTo peuieHus Y npuOimkeHHO ¢ MOMOIIBIO psiaa
4 pazaen
1. TIpocTpaHCTBO 3NeMEHTapHBIX UCXOJ0B, COOBITHE, BUIBI COOBITHI.
2. ®opmyna Baitecca.
3. BapuanuoHHEIN psij, CTATHCTUYECKOE pacTpesielieHue BRIOOPKH.
4. BHIOOpOYHAS AUCTIEPCHUS.

Tecmuposanue:

Kputepuu orieHMBaHYS TP TECTUPOBAHIH:

- 85...100 GanoB — npu MpaBUIBLHOM OTBeTe Ha 8-10 BOMPOCOB;

- 75...84 0ayIoB — NpHU NPaBUIIBHOM OTBETE Ha 7 BOIIPOCOB;

- 65...74 6annoB — MpaBUIHLHOM OTBETE Ha 5-6 BOIIPOCOB;

- 0...64 GayI0B — MpU MPABUIBHOM OTBETE TOJILKO Ha 4 BOIIPOCA M MEHBIIIE.

Komnuecto 6ammos | 0-64 | 65-74 | 75-84 | 85-100
[1Tkana olleHUBAaHUS | HEY | YAOBI XOPOIIOOTIUYHO

IIpumep mecmoeswix 3adanuit 1 pazoen:
1. Cucrema IuHENHHBIX ypaBHEHUI Ha3bIBAETCS] COBMECTHOM, €CIIH:
- KO3 UIUEHTHI TPaBOil YaCTH PaBHBI HYJIIO;
- CHCTEMa MMEET MHOXECTBO PELICHUI];
- CHCTEeMa MMeeT XOTs Obl OJJHO peLICHHE;
- ONpeJeJNTellb, COCTABICHHBIN U3 KOAQ(HUIIMEHTOB ITPH HEU3BECTHBIX HE PABEH HYIIIO.
2. CucreMa JIMHEWHBIX YpPaBHEHUH Ha3bIBACTCSI HECOBMECTHOM, €CIIH:
- KO3(HULUMEHTHI IPAaBOi YaCTH PaBHbI HYJIIO;
- cHCTeMa UMEET OJIHO PEelIeHHE;
- cHCTeMa He UMEET pelleHus;
- KO3 HULUMEHTHI IPABOH YaCTH PaBHbI HYJIIO.
3. Cucrtema JIMHEWHBIX YPAaBHEHUH HA3BIBAETCS OJTHOPOHOM, €CIIH:
K03(pPUIIMEHTHI TIPaBOIi YaCTH PaBHBI HYIIO;
cHCTEMa HE MMEET PELICHNUS;
K03(pPULIMEHTHI IPABOIi YaCTH HE PaBHBI HYJIIO;
- cHCcTeMa UMeeT XOTs ObI O/THO pEIIeHHE.
4. JUIMHHA OJHOTO BEKTOpa paBHA 4, JPYroro 5 m yrom Mexay Bextopamu paser 120° Torna
CKaJISIPHOE NTPOU3BEJICHUE PaBHO
- 10;
- -10;
- 0.
5. Tpu BexTOpa 00pa3yroT 0a3uc B TPEXMEPHOM MPOCTPAHCTBE, €CITH OHH
- KOMILUTaHApHBI,
- He KOMIUIaHApHBI;
- KOJUIMHEapHBI;
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- HE KOJUIMHEAPHBI.
6. JIBa BexTOpa 00pa3yroT 6a3uc B IByXMEPHOM MPOCTPAHCTBE, €CIIM OHU
- KOMIUIAaHAPHBI;
- He KOMIUTaHAPHBI;
- KOJUTMHEAPHBL;
- HE KOJUIMHEapHBI.
. Ipomssozuas byukimu y=2¢>**? numeer i

2e°2[3; - 2-e3x+2;
- 6:e3x+2.
8. [IpomsBozHas GyHKIHH y=-2€ > B Touke x=0 paBHa
_ 6;
-3
- -3
9. dyHKIHS y=3xX>-6x+] HMeeT MHHIMYM B TOUKE
- x=1;
- x=0;-x=2.
10. MakcumyMm dyHkmms y=2x°-6x°+1 paBen
- ]_;

0;

- 2

J

Ilpumep mecmoeswix 3adanuit 2 pazoen:

1. Ob6macTeio onpenenenns GyHKINH IBYX epeMeHHbIX Z=f(X,y) Ha3piBaeTcs?

- Bces koopanHatHas miiockocts XoY;

- 3aKO0H, MO KOTOpOMY KaXJI0il mape 3HaueHUH (X,y) COOTBETCTBYET 3HAau€HHE 3aBHCHMOI
[IEPEMEHHOM;

- MHOJKECTBO Bcex Map (X,y), A7l KOTOPBIX CYIIECTBYET 3HAUECHUE Z.

2. CKOJIBKO TIepeMeHHBIX B PyHKIMK U=sin (X) +cos (2y)-z?

- 2;

3. I'paduxom pyHKITUHU TBYX MEPEMEHHBIX SIBISETCS?

- JIMHHUS;

- TIOBEPXHOCTb.

4. YacTHOH MpOU3BOAHON (DYHKIIMK HECKOJIBKUX NMEPEMEHHBIX HA3bIBACTCS?

- NPOM3BOJHAS OT YaCTHOTO apryMeHTa (HyHKLHUH;

- NPOM3BOJHAS OT MPOM3BEIEHHS ApIYMEHTOB (DyHKIINY;

- MPOUW3BOJHAS OT JioTapu(Ma YaCTHOTO apryMEHTOB (DYHKIIWY;

- Tpou3BOIHAs OT (YHKUMM MPHU YCIOBHM, YTO BCE ApPryMEHTBl KpPOME OIHOIO OCTaOTCs
MOCTOSIHHBIMHU.

5. HeompeneneHnelii wHTErpan oT aireOpandeckoil CyMMBI JBYX WM HECKONBKHX (YHKIUH
paBeH...

- TIPOM3BEACHUIO MHTETPAJIOB 3TUX (YHKLMII;

- pasHOCTH ATHX (QPYHKIHIA;

- anreOpamyecKod CyMMe MX HHTETpajioB;- HHTETPaly YaCTHOTO ATUX (DYHKIIHH.

6. Uemy paBeH HeollpeleleHHbII nHTerpal oT | (eAnHUIBI)?

- x+C;

_ 0;

- 1+C;

- const C.

7. Uemy paBeH HeolpeelIeHHbIH HHTErpa sin(x)?

- —cos(X)+C;

- cos(x)+C;

- tg(X)+C;- arcsin(x)+C.

8.C momotpto, Kakoi (popmMysibl, B OCHOBHOM, PEIIAIOTCS 3aJaHHsI TT0 HAXO0XKICHHUIO OTPEICIICHHOTO
UHTErpana:
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- ¢opmynsl Pumana;

- (opmynst Ko

- Hcmonb3ys (hopMyITbl Tpeodpa3oBaHus HHTErpanta- popmyisl Hetorona - JleitbHuma.
9. KommiekcHoe uncio z=2exp(90°1) B anrebpantdeckoii popMe UMEeT BUL:

-2 :

- (-2);- 2i.

10.Kopuu ypaBHeHus z*z-8z+20=0 Ha MHOKECTBE KOMILJICKCHBIX YUCEI PABHBI:

- 2421, 2-2i;

- A+40,  4-4i- 4420, 4-2.

Ilpumep mecmoguix 3a0anuii 3 pasoen:
1. IuddepennmanbHoe ypaBHEHUE IEPBOTO MOPSAKA UMEET B
- F(X’y’yn)zo;
- F(X,y,}")zo;
- F(x,y)=0;- F(x,y,y")=0.
2. Cpenu pemennii nuddepeHnnanbHOro ypaBaeHus y” -5y +6y=0 HeT GyHKINU
y=exp{2x};
y=exp{3x};
- y=exp{4x};
- y=exp{2x}+exp{3y}.
3. Kakoe ypaBHeHue sBusercsi aAup¢epeHIUaNbHBIM —ypaBHEHHEM C  Pa3deNsIOLIMMUCS
NepeMeHHBIMU?
- (x+y)dx+ydy=0;
- Xydx-ydy=0;- ydx+(y-x)dy=0;
- (x+y)dx-(y-x)dy=0.
4. Kakas ¢pyHKIus spisiercs perieHueM auddepeHranbHoro ypaBHeHus y'+yctgx-2c0SxX=07?
- y=sinx;
- Y=COSX;
y=tgx;
- y=Ctgx.
5. llpaBas gacte auddepeHaTsHOTO YpaBHEHUS IEPBOTO mopsaaka y'=f(x,y) 3amaer:
- HalpaBJICHHE HOPMAJIA K 3TOU KPUBOW;
HaIlpaBJICHUE KacaTEIbHOU K STON KPUBOW;
HaIrpasJieHHe OAHOPMAIIN K 3TOH KPUBOI;
- HalpaBJI€HUE U30KJIMHBI K ’TOW KPUBOM.
6. Teopema cymniecTBOBaHUSI U €AMHCTBEHHOCTH pelieHus auddepeHnanbHo ypaBHEHUS IEPBOTO
NOPSIZIKA, YAOBJIETBOPSIOIIETO HAYaIbHOMY YCJIOBHIO Ha3bIBACTCA:
- TeopeMoi Jlarpanxa;
- Teopemoii Komwy;
- Teopemoit Depma;
- Teopemoii JleiiOHuIA.
7. MHOXECTBO BCeX TOUYEK IUIOCKOCTH, B KOTOPBIX T0JIE UMEET OJHO HalpaBJIeHNEe Ha3bIBAETCS:
- HHTErpajgbHOU KpHUBOW;
- muddepeHaT HON KPUBO;
- W3OKJIMHOW;
- OOIIMM pEIICHUEM.
8. Ecinm A7st yMcnoBOro psizia He BHIIOJIHIETCS] HEOOXOIUMBIH MTPU3HAK CXOIUMOCTH, TO PSIA ...
- CXOJIUTCH;
- pacxoauTcs;
- MOJKET CXOAMUTHCS WIN PACXOIUTHCA.
9. YUncaoBbIM psAAOM Ha3bIBAETCA. . .
- OecKoHEeYHas CyMMa 4JIEHOB MOCIIET0BATEIbHOCTH;
- KOHEYHas CyMMa 4IEHOB TOCIIeI0BATEIFHOCTH;
- TIOCIIEIOBATENBHOCTH MOJIOKUTEIBHBIX YUCEN;- OCIEA0BATEIbHOCTD 3HAKOTIEPEMEHHBIX YHCET.
10. IIpomomxkute hopMyIHpoOBKY Ipu3Haka JleOruma: Psm cxonures, a ero cymma He TIPEBOCXOIUT
MIEPBOTO WIEHA, ECIIM OJTHOBPEMEHHO BBIMOIHAIOTCS CIEIYIONINE 1BA yCIOBHSL:
- 1. abGconoTHBIE BETMYUHBI YWICHOB 3HAKOUEPEAYIOIETrocs psiia yObIBaIOT;
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2. Tipeien ero oOIIero WwieHa Py HeOTPaHHYESHHOM BO3pacTaHUM N paBEH HYIIIO;

- 1. abcooTHBIC BETMYMHBI WICHOB 3HAKOUYEPEAYIOMIETOCS Psiia BO3PACTalOT;

2. mpejien ero o0Iero WieHa Py HeOrPaHUYEHHOM BO3PACTAHUM N PaBEH HYJIIO;

- 1. abcomoTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOMIETOCS psifa YOBIBAIOT;

2. TIpeien ero o0IIero WwieHa MNPy HeOTPaHMYSHHOM BO3PaCTaHUM N paBeH OCCKOHEYHOCTH;

Ilpumep mecmoesoix 3adanuii 4 pazoen:

1. KakoBa BeposiITHOCTb BBINIAICHUsI IBYX IT'epOOB MpH TpexX OpOcKax MpaBUIbHOW MOHETHI?

- 1/8;

- 3/8;

- 5/8;

- 0.

2. BepositHOCTE HEKOTOpOTO coOBITHA 1/3. KakoBa BEpOSATHOCTEH IIPOTHBOIIOIOKHOTO COOBITHS?

- 213

- ]_;

- 13,

- 0.

3. CnyyaiiHasi IMCKpeTHas BeJTMYMHA — YUCIIO BBINaJeHNi repOa IpH MSATUKPATHOM NMOJ0pachIBaHUH
CUMMETPUYHOW MOHETHI, pacipeziesieHa 1o 3aKoHy?

- THIEPTreOMETPHIECKOMY;

- OMHOMHAILHOMY;

- TEOMETPUYECKOMY;

- paBHOMEpPHOMY.

4. B xopo6Oxke 12 xou(pet mopoBHYy Tpex copToB. KakoBa BEpOSTHOCTH BBIHYTH JBE OJJMHAKOBEIE?
3/10;
- 3/11;
4/11,;

- 213

5. [JBoe cTpensitoT B yTKy, mnomamairor ¢ BeposTHocTsamu 0,8; 0,9. YTka Oyzer cOuta ¢
BEPOSITHOCTHIO?

- 0,98;

- 0,89;

- 09

- 0,91.

6. Mopa Bapuaronsoro psina 1, 2, 2, 3, 3, 3,4 paBHa

- 2;

- 3;

- 4

- L

7. BeibopodHOe ypaBHEHHUE MapHON PErpecCH UMEET BUIT y= —5+2X.

Torma BEIOOPOUHEIH KO3 (GUITUEHT PETPecCuu paBeH. ..

- (9

-2

- (=23);

- (-5/2).

8. Menuana BapuanmmoHHoOTO psna 3, 4, 5, 6, 7, 12 paBHa

- 55;

- 6;

- 1,5

- 5

9. B pesynbrare M3MEpeHHH HEKOTOPOH (M3MYECKOW BEIMYMHBI OJHUM NPHOOPOM IOIYUEHBI
pesynbTathl (B MM): 8, 10, 12. Torma HecMerneHHas oleHKa TUCIIEPCUH PaBHA..

- 2;
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10. Hana wunHTepBasibHas oueHka (8,45; 9,15) maTeMaTHYecKOro OXXHAAHUS HOPMAaJIbHOTO
pacIpeneeHHOro KOIMYECTBEHHOTO MpU3Haka. Toraa TouedHas OIEHKa MAaTeMaTHYECKOTO OXKUIaHUA
paBHa...

- 8,75;

- 0,35

- 90;

- 88

5.2.2. OueHo4HbBIE CPeICTBA NP MPOMEKYTOYHOI aTTecTaluu

[TpomexxyTo4Hasl aTTecTalys HampaBlieHa Ha onpeaeicHne chOpMUPOBAHHOCTH 0003HAUEHHOMH(BIX)
B paboueit mporpaMMe KOMITETESHITHH (i1).

DopMbl IPOMEKYTOUHOM aTTeCTallMM IjIsl OOYYaroLIMXCsl IpEeACTaBIeHbl B IyHKTE 3 paloueit
MPOTPaMMBI.

HuctpymenToM nzmepeHus chopMHUPOBaHHOCTH KOMITETCHLUH SBIISIFOTCS:

- OTYeTHl 00YJarOIIUXCS 10 Ta00PaTOPHBIM U (HUJTH) TIPAKTHYECKUM paboTam;

- OTBETHI 00YYArOIIUXCS Ha BOIIPOCHI BO BPEMSI OTpoca.

HpOMC)KyTO‘IHaﬂ aTTeCTalvsd MOXCT IIPOBOJUTLCA KaK B IMCbMCHHOM, TaK U B 3JICKTPOHHOM BH/EC.
[Ipu mpoBeneHNN MTPOMEKYTOYHON aTTECTAlMK OOYYAOIIMIACS OTBeUaeT Ha 2 BBIOPAHHBIX CIYYaiHBIM
o0pa3oM Bompoca (IIpu MPOBEAECHUH NPOMEXYTOYHOM aTTeCTalui B MMCbMEHHOM BHE) win pemaer 10
TECTOBBIX 3aJaHuil (IpU TMPOBENEHUH IPOMEKYTOUYHOW aTTecTallil B JJIEKTPOHHOM BHJE). baHk
BOIPOCOB Ul NPOBENCHHS TECTUPOBAaHMS (NMPH MPOBEACHUM ATTECTALIMM B SJIEKTPOHHOM BHIE)
Haxoautcs B DUOC dummana Ky3I'TVY B r. benoso (cuctema ynpasnenust ooyaenuem «Moodley).

Kputepuu orieHuBaHus IPU OTBETE Ha BOMIPOCHI (IK3aMeEH):

- 85-100 6anmoB — mpu MpaBUIHLHOM H ITOJTHOM OTBETE Ha JIBa BOIIPOCA;

- 75-84 GannoB — Npy NPaBUIFHOM U TIOJHOM OTBETE HA OJIMH K3 BOIPOCOB M MPABHIBLHOM, HO HE
HIOJIHOM OTBETE Ha JAPYroil U3 BOIPOCOB;

- 65-74 6amnoB — Mpu MPaBUIEHOM U HETIOJTHOM OTBETE TOJIBKO Ha OJWH U3 BOTIPOCOB;

- 0-64 6ayIoB — PU OTCYTCTBUH MPABHIBHBIX OTBETOB HA BOTIPOCHI.

KomnuectBo oayuioB | 0-64 |65-74| 75-84 85-100
[IIkana OIEHWBAHUS | HEYJ [yAOBJ| XOPOIIO | OTIMYHO

Kpurepuu onieHnBaHUs IPpY TECTUPOBAHUH (IK3aMEH):

- 85...100 6amioB — mpu IpaBIWIILHOM OTBeTE Ha 8-10 BOMpPOCOB;

- 75...84 0ayIoB — NpU TPaBUIIBHOM OTBETE Ha 7 BOIIPOCOB;

- 65...74 6annoB — NpaBUILHOM OTBETE Ha 5-6 BOIIPOCOB;

- 0...64 6aynoB — Mpu MPaBUIEHOM OTBETE TOJILKO Ha 4 BOIIPOCa M MEHBIIIE.

KomnuectBo oayuio | 0-64 |65-74| 75-84 85-100
[ITkana OIEHWBAHUS | HEYJ [yAOBJ| XOPOIIO | OTIMYHO

Kpurepun orieHuBaHUs IPU OTBETE HA BOIIPOCHI (3a4ET):

- 85-100 6amtoB — pu NPaBUIHLHOM H ITOJIHOM OTBETE Ha JIBa BOIIPOCaA;

- 75-84 GanoB — MpHU MPaBUILHOM M ITOJTHOM OTBETE HAa OJIMH M3 BOIIPOCOB M MPABUIILHOM, HO HE
MIOJTHOM OTBETE Ha JIPYTOil U3 BOIIPOCOB;

- 65-74 6am10B — NpH NMPABUIILHOM U HETIOJIHOM OTBETE TOJIBKO Ha OJHMH U3 BOIIPOCOB;

- 0-64 6annoB — nNpu OTCYTCTBUU NMPABHIBHBIX OTBETOB HA BOIIPOCHI.

KomnuectBo 0ayuioB 0-64 65-100
[1xaya orleHUBaHUS HE 3aYTE€HO | 3aYTEHO

Kputepuu orieHMBaHMS IPH TECTUPOBAHUY (3a4ET):
- 85...100 6annoB — npu MpaBUILHOM O0TBeTe Ha 8-10 BOIIPOCOB;

15



75...84 GannoB — npu MPaBUILHOM OTBETE HA 7 BOIPOCOB;
65...74 6annoB — NpaBUIBHOM OTBETE Ha 5-6 BOIPOCOB;

0...64 6amToB — IMPHU NPABHIIEHOM OTBETE TOJBKO Ha 4 BOIIPOCA M MCHBIIIC.

KonnuectBo 0auioB 0-64 65-100

[IIxana orleHMBaHUSI HE 3a4TE€HO | 3a4YTEHO

IIpumepnutii nepeuens eonpocosé 1 cemecmp:

©O©OoON>O~ WD -

Onpenennureny BTOPOTO U TPETHETO TOPSIIKA, UX CBOICTRA.
Anre0pandeckoe JOMOTHEHHUE K AJIEMEHTY MATPUIIBL.

®opmynel Kpamepa ams pemieHns cucteM JHHEHHBIX anreOpandecKuX YpaBHEHHH.

VYcioBue CyliecTBOBaHUS €AMHCTBEHHOTO PELICHUS CUCTEMb] ypaBHEeHuU o Metony Kpamepa.
Onpenenenre MaTpullbl, 3JAEMEHT MaTPUIIbl, Pa3MEPHOCTh MaTPHUILIBL.

Buapl matpu (TpeyroibHasi, IMaroHanbHas, CAMHUYHAS MaTPULA).

JlelicTBUA HaJl MaTpUIIAMU: CIOKEHUE MaTPHIL.

JeiicTBust HaJ MaTpPHUIIaMU: YMHOKEHHE MATPHUIIHI HA YHUCIIO.

I[GI/ICTBI/Iﬂ Haa MaTpulaMu: YMHOXCHUC MAaTpHII.

10 Omnpenenenre 00paTHOM MaTPUIIbI, CBOMCTBA.

Ipumep mecmosvix 3a0anuit 1 cemecmp:
HopmanbHblii BekTop mwiockoct 2X+ Y —152 =0 umeet KoopaHHATHI

1.

4,

6.

(L2, 1);

(2; 1; -15); — BepHBIii OTBeT;

(1; 2; -15);

(1; 1; -15).

Paccrostane mexmy Toukamu B(-3; -4) u D(6; 8) paBHO
15; — BepHbIii OTBeT;

5;

11.

1; — BepHBIii OTBET;
-]_1
0.

. Koopamunara X, toukn A(X,; 1, 7), npunapexareii mwiockoctn 5X+y—2z+1=0, pasua

Korma MoxxHO HaiiTh mpomsBeneHue marpuil A u B, eciim A mMeeTr n-CTpok M m-CTOJOIOB, a
Mmatpuna B umeer k-cTpok u r-cTonoIos:

n=3,m=3,k=4,r=3;

n=2m=1,k=2,r=2;
n=5m=2k=3,r=4;
n=3, m=4,k=4,r=2. — BepHblii 0TBET;

x*+x-3
Brrunciauts npenen lim —'
x>0 X% —4X+1

0;
0,5; — BepHBIii 0TBET;
1

0.

Jlana Qynkuus Y =+6X—X° +In(x—3). Torma ee

MHOXXCCTBO!

[6:5):
(3 6] — BEPHBIii 0TBET;
[3:6]:
(3:6).
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2
7. Tlpoussoanas GpyHkuuu Yy =e* *® umeer BuI:

X2+3 .

- e :

2
3. .
— 2xe* "°; — BepHbIii 0TBeT;

X243 .

- =2xe*

X243

- Xe
8. Vkaxute BuA rpaduka GyHKIMH, U1 KOTOPOH Ha BCEM OTPE3KE OJHOBPEMEHHO BBIMOTHSIIOTCS
ycaosust Y >0, y' >0, y" >0

y
K
]
_ ' ;
0| a b x
v
1]
' .
- ’ ' — BepHbIii 0TBeT;
Ol a b X
Ya
/—-
]
— 5
. .2 '
0 a b x
Y W;
.——-\
H
- H N
0 n b ~

9. T'padux QpyHKIMH N300pakeH Ha PUCYHKE:

/ 0 No (
Torna 3HaYeHNE MPOU3BOIHON 3TOM (QYHKIIMHU B TOUKE PABHO:
- B
— 1, — BepHBIii 0TBeT;
— -]_1
- 05
10. Ha pucynke u3zo0paxeHn rpapuk npousBoaHoit ¢yukiuu Y= f(X), 3amannoit Ha orpeske

y=1'(x)

|

|

—— it —
-101 'Sx

Torna Toukoi MaKCUMyMa 3TOH (DYHKLINH SIBISIETCA:
— 1,
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7
3; — BepHBIii 0TBET;

8.

Ilpumepnulii nepeuens 6onpocog 2 cemecmp:

1. OnpenerneHue U TEOMETPUIECKAs HHTEPIPETAINNS KOMIUIEKCHOT'O YHCIIA.

2. CpolicTBa KOMIUIEKCHO-COTIPSDKEHHBIX YUce. MOyJb KOMITIEKCHOTO YHCIA.

3. Apudmerndeckue onepanuu Haj KOMIDICKCHBIMU YHCITaAMHU.

4. TpuroHoMmeTpudeckas 1 rmokaszarenbHas (OpMbI KOMITIEKCHOTO YHCIIA.

5. @opmyma Oiinepa. Ilepexom ot anreGpandeckod (QOpMBI KOMIUIEKCHOTO  YHCIA
TPUTOHOMETPUYECCKOM.

6. BBINONHUTE AEUCTBUS HAJl KOMILIEKCHBIMH YHCIaMH.

7. llepeBecTn KOMIUIEKCHBIE YHCIIA U3 OJHOHN (DOPMEI B IPYTYIO.

8. BBINONIHKUTE ONepanuio BO3BEICHUS B LIETYIO CTCIICHb.

9. BBINOJIHKUTE ONEpaIi0 H3BJICYCHHE KOPHSI.

10. Tloctpouth 007aCTh HA KOMIICKCHOM IUIOCKOCTH.

Ilpumep mecmoswix 3a0anuii 2 cemecmp:

1.

. T
YacTrast npoussoxnas Gpyskima X~ SiN(2y) 1o nepeMenHoi Y B Touke M 1;€ paBHa

1, — BepHbIii OTBeT;
-4
2;
0.

IIpon3BoaHas OT HEONPEAETIECHHOTO HHTErpala paBHa
MOJBIHTETPANBHON (DYHKIIUH; — BEPHbI OTBET;
MOCTOSTHHON MHTETPUPOBaHUS;

MePEeMEHHON MHTETPUPOBAHUS;

000! (hYHKIIHH.

. 2x+1
BorancnnTh HeolnpeaeneHHbIA HHTErpal Ie “dx .

267"+ C;
e2x+1 + C :
-2e*" +C;

~e” 4 C; — BepHblii 0TBeT.

[Tnomanps Gpurypsl, n300paskeHHOI Ha PUCYHKE, ONIPEeNsieTCs HHTErpajio

-
y=X*+1
Va *

.

—_—
H
+
><N

=
ke

—_—~
0
>
N
~—
[eX
>

(l— x? )dX ;— BEPHBIIi 0TBET;

Ol 2 O N O ey
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1

I(Z—xz)dx.

0

HeomnpenenenHslit HHTErpat OT anredpandeckoi CYMMBI IBYX FITM HECKOIBKUX (DYHKITHI paBeH

MPOU3BEICHUIO HHTETPAJIOB 3TUX (DYHKIINH;

PasHOCTH 3TUX QYHKIUH;

anreOpanvyeckoil CyMMe X WHTETPAIOB; — BEPHBIi OTBET;
MHTETpaly YaCTHOTO 3TUX (PYHKIUH.

Monyns kommiekcHoro uncia Z =4+ 31 pasen:

4,

3;

5. — BepHbIii 0TBeET;

ApPryMeHT KOMILIEKCHOTO unciIa Z =5l paBeH:

45 rpamycos;

180 rpamycos;

90 rpamycoB. — BepHbIii OTBET;

KomutekcHoe uncino Z =4e™ B anreOpanveckoi popmMe UMeeT BUII:
z=4,

z2=28;

Z = -4. — BepHbIii OTBET;

CyMMa KOMILICKCHBIX YHCeNT Z; = -5 +—iunz= 5 =1 paBHa
2—-1;

2+1; — BepHBIii OTBeT;

1+i;

1-i.

10.3nauenne Gpynkuun f(z) =3z+5 B Touke Z, =3—1i pasHo

6+3i;

14 —3i ; — BepHblii oTBeT;
6-3i;

14+3i.

Ilpumepnutii nepeuens 6onpocog 3 cemecmp:

©CoNoOR~WDNE

-
©

Onpenenenue nupdepernmansHoro ypasaenus ([1Y). [Topsmox Y. Pemenue Y.

Y nepBoro nopsiaka, odiiee pemnieHne, pemenue 3aaadu Kormm.
TeopeMa CylIeCTBOBAHUS U €IUHCTBEHHOCTH petieHust Y.
Pemuts 1Y nepBoro nopsijika ¢ pasaesioliuMHCS IEPEMEHHBIMMU.
Pemnts ogoponnoe Y neporo nopsaxa.

Pemuts nuneitnoe /Y nepsoro nmopsiaka.

Pemnts ypaBHeHue bepHyiu.

Pemute IV nepBoro nopsijika B nmoyiHeix auddepeHimaiax.
[Honsitue 1Y B 4aCTHBIX NPOU3BOJHBIX.

Y Broporo nopsjka, o0iiee pemieHue, pemeHue 3aaaun Korm.

Ilpumep mecmoeswix 3adanuit 3 cemecmp:

1.

2.

m

Hopsinok auddepermmansroro ypasuenus 3y” + Y = 7x* pasen
7

2,

3; — BepHBIii OTBET;

5.

Jlano nuddepenmansroe ypasuenne Y = (K +1)X°, torma dymkums Y =X

peUICHUEM IIpU k paBHOM

5;
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1;
2; — BEepHbIii 0TBET;
3.
. dx
OOGmii uaTerpai auddeperimanbHOro ypapuenus Yy = ——= umeer Buj
V1-x?

2

y—:arccosx+C :

2

y> =arcsinx+C;

y2

> =arcsin X+ C ; — BepHblii oTBeT;
y*> =arccosx+C .

Jluddeperumansroe ypasuenne Y2y +2X—1=0 smusercs

YpaBHEHHEM C pa3/IeIIIOIUMUCS IEPEMEHHBIMHU; — BEPHBIN OTBET;

ypaBHeHHeM bepHyy;

OoTHOPOAHBIM A depeHInaTbHBIM ypaBHEHUEM.

Ecnmu Yy, u Yy, SBIAIOTCA pELICHUSMH JIMHEHHOrO OAHOPOAHOro JubdepeHInansHOro

YPaBHEHUS, TOIAA

6.

WX CYMMa, Pa3HOCTb, IPOM3BEIEHHE M YACTHOE TAKIKE SBISIOTCS PEIIEHUSIMU 3TOTO YPABHEHHUSL;
MX CyMMa M Pa3HOCTb SIBJISIIOTCS PEMICHUSMHE STOTO yPABHEHHS; — BEPHBII OTBET;

MX IPOM3BEICHUE U YACTHOE ABJIFOTCS PEIIEHUSIMH 3TOTO YPABHEHHS,

MX IPOM3BE/ICHUE SBISETCS PEIICHUEM 3TOTO YPABHEHHS.

Jlano nuHeitHoe oxHopoaHoe nuddepeniumansioe ypasuenue Y' —5y'+6y =0, Torga obuee

peUICHUEC UMCCT BU/

Ce > +C,e™;
Ce+C,e™;
Ce”+Ce™;
C,e** +C,e” . — epnblii oTBeT;

(=D’

Yactuanas cymma S, psiga Z

paBHa
n=1

1,
2 1
1,
14°
( 13). 3
- |, = BeprII/I OTBET,

60
[_ 1

_3j
120 )

0
VYkaxure MMPaBUJIIBHOC YTBEPKACHNUEC OTHOCUTECIIBHO CXOAUMOCTHU YUCIIOBBIX PAOOB 1. z—n ,
n=1

- 1
> —

n=1 \/ n+3

1 — pacxomuTcs, 2 — CXOAHUTCS,

1 u 2 pacxoasTcs;

1 u 2 cxomsiTcs;

1 — cxogures; 2 — pacxoAuTcs. — BepHbIil 0TBET;
Kakoii u3 cinenyomux psajioB ABJISETCA CTENEHHBIM:
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Z X" ; — BepHBIii 0TBET;
n=1

0 1
St
n=1

10.Ecmn f(X)=x>—1, 10 xoddduiment a, pasnokenus mamuoi pyuxumu B psn Teiimopa 1o

crenensim (X —1) pasen

1;

3

0; — BepHBIii OTBET;
0.25.

Ilpumepnulii nepeuens éonpocos 4 cemecmp:

BOooNoOR~ONE

0.

IIpocTpaHCcTBO AMeMeHTapHBIX UCcx010B. CoObITHE. BHIBI COOBITHI.

[omHas rpymmna coObITHI, anredpa COOBITHIA.

BeposiTHOCTS cimydaitHOro coObITHS. Kitaccuueckoe omnpezieieHine BepOSITHOCTH.
DJIeMEHThI KOMOMHATOPUKH (pa3MEIeHYsI, COUSTaHHs, IePEeCTaHOBKH ), OnHOM HbloTOHA.
ITonsiTHE TEOMETPUUECKON BEPOSITHOCTH.

YcnoBHas BEpOSATHOCTH U e CBolicTBa. HesaBucumMble cOOBITHSL.

TeopeMbl CIIOKEHUSI 1 YMHOXKECHUS BEPOSITHOCTEH.

DopMyIa IOITHONW BEPOSITHOCTH.

®opmyna baiieca.

IToBTOpHBIE UcnbITaHusA. Cxema bepHyiu.

Ilpumep mecmoesuix 3a0anuii 4 cemecmp:

1.

KakoBa BeposTHOCTH TOTO, YTO TpW CllydailHOM BbIOOpe OykB u3 Habopa A, A, H, K, V

nosryautcs cnoBo «HAVKA»?

2.

1/60; — BepHbIii OTBeT;
1/40,

1/30

2/3.

BeibopouHoe ypaBHeHHE mNapHOW perpeccun umeer Bug Y =6-—3X. Torma BbIOOpOUYHBI

ko urmeHt
KOPPEJISIIMU MOKET OBITh PaBeH

4,

(-0,9); — BepHbIii oTBeT;

6,0;

(-3);

0,9.

Cootnomrennem Buna P(K <—1,8)+P(K >1,8) = 0,05 moxHo onpenenurs

JIEBOCTOPOHHIOIO KPUTUYECKYIO 00J1acTh;

00JacTh MPUHATHUS TUIIOTE3HI;

JIBYXCTOPOHHIOIO KPUTHYECKYIO 00JIaCTh; — BEPHBIH OTBET;

MPaBOCTOPOHHIOK KPUTHUYECKYIO 00JIACTb.

[Ipu moctpoeHMH BBHIOOPOYHOTO YpaBHEHHWS MAPHOW PETpecCHMH BBIYHCIICHBI: BBHIOOPOUYHBIN

koodduument koppessiunn I, =0,75 u BeiGopouHbIe cpenHne KBagpaTHieckue oTkinonenus S, =11,

S, =2,2. Torna BeibopouHsIit koadunuent perpeccun Y Ha X paBeH

0,375;
1,5; — BepHbIii OTBET;
(_1!5)1
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- 1,815.

5. Tlyete X — [uCKpeTHas cCiydaiiHas BeNWYMHA, 3aJaHHAs 3aKOHOM PACIpEACTICHUS
BEPOATHOCTEM:
L o x |l 1 | 3 ]
| P || 04 | 06]

TOT'1a MATEMaTUYECKOE OXKUIAHUE STOM CITydailiHON BEIMUMHBI PABHO. ..
1,4; — BepHbIii 0TBeT;

— 1’

- 2,2

- 2

6. I'paduk TUIOTHOCTH pachpe/esicHuss BEPOSTHOCTEH HEMPEPHIBHON CIydalHOW BETMYMHBI X

UMeeT BUJI;

r(‘.)dl

i

10 4
TOTJa 3Ha4YeHUE d paBHO
_ 1,
0,20; — BepHbIii OTBET;
- 0,33;
- 0,25.
7. Tlo BeiGopke o6bema N =100 mocrpoena rucrorpamMma 4acTor:

n;

-“v

0 2 4 6 8 X

TOTla 3Ha4YeHUe d paBHO
- 67;
- 16;
- 18;
17. — BepHBIii OTBET;
8. UrpanpHas kocTh Opocaercst ouH pa3. Torna BEposSTHOCTh TOTO, YTO Ha BEPXHEH I'PaHU BHINA/IET
HE MEHee TPEX OYKOB, PaBHA
- 1/6;
- 1/2;
- 13
— 2/3. — BepHBIii OTBeT;
9. U3 reHepaibHOI COBOKYITHOCTH M3BIIeUeHa BEIOOpKa 00beMa 40, TIONUTOH YacTOT KOTOPOil HMeeT
BUJL:

i
o 2 S 1 %
TOT/[a YUCIIO BapuaHT X, =4 B BEIOOpKE paBHO

- 10;
- 12;
— 11; — BepHBbIii 0TBeT;
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- 40.

10.TTo omeHKaM SKCHEPTOB BEPOSITHOCTH OAHKPOTCTBA JUIS ABYX NPEANPHATHH, MPOU3BOISIINX
OMHOTHUIHYIO Tpoayknuio, paBuel 0,1 u 0,25. Torma BepOATHOCTh OAHKPOTCTBA OOOWX MPEAIPUATHI
paBHa

- 0,25;
0,35;
0,675;
0,025. — BepHbIii 0TBET;

5.2.3. MeToan4eckne MaTepHAaJIbl, ONpeleJsIIoNHe MPoueaAypPhbl OLeHMBaHNsl 3HAHUIA, YMeHMI,
HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH, XapaKTepU3yoLue 3Tanbl popMUpoBaHus KOMIETEeHHH

[Tpu mpoBeneHHH TEKYLIETO KOHTPOJS IO TeMaM B KOHIE 3aHSATHA oOyuaromuecst yOWparoT Bce
JTUYHBIE BelM ¢ y4yeOHOW MeOenu, MOCTaroT JHCTOK 4YUCTOM Oymarm M pydky. Ha mnmctke Oymaru
sarmmmceiBatoTest Dammmmst, Wmsa, OtdecTBO, HOMEp TPYyNIbBI M JaTa NpoBeaeHus ompoca. Jlamee
NpenoaBaTenb 3aaeT JBa BOIPOCca, KOTOPbIE MOTYT OBITh, KaK 3aliCcaHbl HA JIUCTKE Oymaru, Tak U HeT.
B Teuenuwe mATHM MHHYT OOyd4aromiuecs IOJDKHBI JaTh OTBETHl Ha 3aJaHHbBIE BOIPOCHI, MPH 3TOM
UCIIOJIB30BaTh JII00YIO MEYaTHYIO U PYKOIMHCHYIO MPOAYKIHIO, a TAKXKE JTI00bIE TEXHUIECKHE CPEICTBA HE
nomyckaercs. 1lo ucredueHMH yKa3aHHOTO BPEMEHH JIMCTHI C OTBETAMH CAAIOTCS MPENOJaBaTeli0 Ha
IIPOBCPKY. PC3YHBT3TI>I OLICHMBAaHWA OTBETOB Ha BOIIPOCHI AOBOAATCA OO CBCACHUA O6y‘IaIOHII/IXC$I HEC
MO3JIHee TpeX y4eOHBIX JHEH Mociie 1aThl MPOBEACHUS Opoca.

Ecnmn oOyvaromuiicss BOCTIONB30BAJICS JFOOON MEYaTHOW WM PYKOMUCHOW TMPOIYKIHMEH, a TakKe
J'I}O6I)IMI/I TEXHUYCCKUMH CPEACTBAMHU, TO €0 OTBECTHI Ha BOIIPOCHI HC IPUHUMAIOTCA U €MY BBICTABJIACTCSA
0 6amnoB. [lpu mpoBeAeHUM TEKYHIETO KOHTPOJS MO JabOpaTOpHBIM H(WIIM) MPAaKTUYECKUM 3aHSATHIM
oOydaromuecss TPEACTABISAIOT OTYET [0 JIa0OpaTOpHBIM  H(WIH) TPAKTHISCKUM paboTtam
IPENoJaBaTeo.

3ammra OTYETOB MO J1a0OPaTOPHBIM HM(MIIM) MPaKTHYECKHM paboTaM MOXET MPOBOJUTHCS Kak B
MUCbMEHHOH, TaKk U B ycTHOU (popme. Ilpu mpoBeneHNH TEKyLIEro KOHTPOJIS 110 3aIIUTE OTYETa B KOHIIE
CIIETyFOIEro 3aHATHS MO J1abopaTopHOW W(WMIH) MpakTHUecKoil pabote. [IpemomaBarens 3amaer aBa
BOIIPpOCA, KOTOPLIC MOTYT 6LITL, KakK 3allMcCaHbl, TaK W HCT. B Teuenue mnsaTH MHHYT 06yqafoumecsl
JIOJDKHBI IaTh OTBETHI HA 33JJaHHBIC BOMIPOCHI, TIPH 3TOM HCIIOJIL30BATh JII00YIO MMEYaTHYIO U PYKOIMHCHYIO
NPOAYKIMIO, a TakXke JII0Oble TEXHWYECKHE CpelcTBa He aomyckaercsa. Ilo ncTeueHMn yka3zaHHOTO
BPEMCHU JIMCTHI C OTBETAMM CHAAIOTCA IIPEIIOJaBaTE/II0 Ha IIPOBEPKY. Pe?,y.HbTaTBI OLICHHNBAaHUs OTBETOB Ha
BOIIPOCHI Cpa3y JOBOJSATCS A0 CBEJCHUS 00YJatOIIIXCA.

OOyuaromuiicsi, KOTOPbI He MPOIIeT TeKYLH KOHTPOIIb, 0053aH MPEICTABUTH Ha IPOMEXYTOUHYIO
aTTECTALMIO BCE 3aJ0JDKEHHOCTH IO TEKYILIEMY KOHTPOJIO M HNPOWTH HMPOMEXYTOUHYIO aTTECTAIHI0 Ha
0o0mux ocHoBaHMsX. [Iporeaypa mpoBeleHHUS TMPOMEKYTOUHONW aTTECTAIMUA AHAJIIOTHYHA MPOBEIACHHUIO
TEKYyILero KOHTPOJIS.

6. YueGHO-MeTOANYeCKOE 00ecniedeHne
6.1. OcHoBHas IMTEpPaTypa

1. Hlumayes, B. C. Briciras matemaruka : yueOHoe nocodue 1uia By3os / B. C. lllumagyes. — 8-¢
U3, nepepad. u gon. — Mockga : M3narensctBo FOpaiit, 2023. — 447 ¢. — (Beicuiee oOpa3oBanue). —
ISBN 978-5-534-12319-7. — Tekcr : anmexTpoHHbi // OOpa3oBaTenbHas miaTdopma Opaiit [cait]. —
URL.: https://urait.ru/bcode/510530.

2. byrpos, 4. C. Beicmas matematrka B 3 T. T. 2. D1eMeHTHI THHEHHON anreOpbl 1 aHATUTUIECKOH

reomerpun : yueOHuk s By3oB/ Sl. C. Byrpos, C. M. Hukonbsckuii. — 7-¢ u3ad., crep. — Mockea :
WznarensctBo IOpaiit, 2023. — 281 c. — (Bricmee oGpaszoBanue). — ISBN 978-5-534-03009-9. —
Texkcr : onextponHeld //  OOpasoBarenbHass 1uatdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/510767.

3. Byrpos, f.C. Beicmias maremaTuka. 3agadHuk : yueOHoe mocoOue ais By3os/ 5. C. Byrpos,
C. M. Hukonbsckuii. — Mocksa : UznarensctBo FOpaiit, 2023. — 192 c. — (Bricmiee o0pazoBanue). —
ISBN 978-5-9916-7568-0. — Tekcr : anekrponHblit / Obpa3oBarensHas ratdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/511713.
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6.2. lonoJHUTEJILHAS JJATEPATypa

1. Mauymuc, B. B. Beicmas maremaTnka : yae6Hoe mocobue st By30oB / B. B. Mauymnc. — 5-e
u31., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2024. — 306 ¢. — (Beiciiee o6pa3oBanue). —
ISBN 978-5-534-01277-4. — Tekcrt : anmextpoHHbI // OOpa3zoBaTtenbHas miatdgopma Opait [caiiT]. —
URL: https://urait.ru/bcode/537916.

2. Xopommsosa, E.B. Beicmas maremaruka. JIeKuuu W CEMHHApHI . Yy4eOHHK st By30B /
E. B. Xopommunosa. — Mocksa : UznarensctBo HOpaiit, 2025. — 452 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-10024-2. — Tekcr : anmextpoHHbI // OOpa3zoBaTenbHas mwiatdgopma OpaiT [caiiT]. —
URL: https://urait.ru/bcode/565354.

3. Illumaues, B. C. Bricmas matematuka. [Tomueiii kypc B 2 T. Tom 1 : y4eOHHMK a1 By30B /
B. C. lllunaues ; nox penakuueii A. H. TuxonoBa. — 4-¢ u3j., ucrp. u gorn. — Mockga : U3naTenscTBo
Opaiit, 2025.— 248 c.— (Beicmiee oOpasoBanue). — ISBN 978-5-534-07889-3. — Tekcr
anekTpoHHbI // O6pasoBarenbHas miardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/561851.

4. Nlumaues, B. C. Beiciras matemaruka. [Tomsslii kypc B 2 T. Tom 2 : y4eOHHK i BY30B /
B. C. lllunaues ; nox penakuueii A. H. TuxonoBa. — 4-¢ u3j., ucrp. u gorn. — Mockga : U3naTenscTBo
Opaiit, 2025.— 305c.— (Beicuiee oOpasoBanue). — ISBN 978-5-534-07891-6. — Texkcr
aneKkTpoHHbIH // ObpasoBaTensHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561852.

6.3. Meroguueckas JaTepatrypa

1. Marematuka: Teopus ¢GyHKIMIA KOMIDIEKCHOTO TIEPEMEHHOTO [DJNEeKTPOHHBIN pecypc]:
METOAMYECKHE MaTepHalbl Uil CTYACHTOB TEXHUYECKUX M 3KOHOMHYECKUX HANpaBICHUH TOATOTOBKH,
W3yvaroImux TucuuIuinHbl "MartemaTuka", "Beiciias marematuka”, "Matemaruka (oOmmii Kypc)", Bcex
tdhopm obyuenns / A. B. Jarunesa ; ®I'6OY BO "Kys6ac. roc. TexH. yH-T uM. T. @. ['opbauesa”, Kad.
marematuku. —  KemepoBo, 2018. -  5S3c. - JlocTymHa  B3JEKTPOHHAsT  BEPCHS:
http://library.kuzstu.ru/meto.php?n=9417

2. MareMaTtuka: JvHelHas anreOpa [DNEKTPOHHBIA pecypc]: METOAUYECKHe MaTepHallbl IS
CTYJICHTOB TEXHUYECKHX M SKOHOMHUYECKUX HaIpaBICHUM, M3ydyaroUuX JUCUUIUIMHBI "MarteMatuka',
"Briciras matemaruka", "MaremaTuka (oOumuit kype)" Bcex (opm oOyuenust / E. B. Ilpeiic, E. A.
Bonkopa ; ®I'BOY BO "Ky36ac. roc. Texs. ya-T um. T. ®@. ['opbauesa", Kad. maremaruxu. — Kemeposo,
40c. 2018 JloctymHa snekTponHas Bepcus: http://library.kuzstu.ru/meto.php?n=9227

3. Marematuka. Psmapl [DyeKTpOHHBIH pecypc|: METOIUYeCKHe MaTepHalibl i O0YJaroIIuXCsl
HaIpaBJieHUI OakajaBpuara U BCEX ClelualibHOCcTel BceX gopMm obyuenus / I'. A. Kasynuna [u np.] ;
®I'bOY BO "Kysbac. roc. texH. yH-T uM. T. @. ['opbauesa", Kad. maremaruxku. — 2018. - 20c. -
HoctynHa snektponHas Bepcus: http://library.kuzstu.ru/meto.php?n=9161

4. Maremaruka: nauddepeHInaIbHbIe YpaBHEHHS [DJNEKTPOHHBIM pecypc]: MeToandecKue
MaTepuaibl Uil 00yvaromuxcsi HampaBiIeHHMH OakajaBpuaTa M BCEX CIELMAIbHOCTEH Bcex Qopm
o0yuenus / B. M. Bonkos, E. A. Bonkosa ; @I'BOY BO "Ky30ac. roc. Texs. yH-T um. T. ®@. ['opbauesa",
Kad. wmarematuku. — Kemeporo, 2018. - 17c. - JocTtymHa D3IEKTpOHHAsT BEPCHUS:
http://library.kuzstu.ru/meto.php?n=9153

5. MaremaTuka: MHTErpajibHOE HCUMCIIEHHE [DJIEKTPOHHBIH pecypc]: METOIUYECKHEe MaTepHalbl
JUIs 00yJaroIuxcsl HampaBlieHHHd OakanaBpuara W BCeX crenuanbHocTer BceX popm obOydenus / E. A.
Huxonaesa, E. B. Ipeiic, E. B. I'yroa ; ®T'BOY BO "Ky3b6ac. roc. TexH. yH-T uM. T. @. ['opbayesa",
Kad. wmarematuku. — Kemeposo, 2018. - 88c. - JloctymHa DBNEKTPOHHAs BEPCHUSL:
http://library.kuzstu.ru/meto.php?n=9152

6. Marematuka. BekropHas anreOpa [DJEKTPOHHBIM pecypc]: METOIWYECKHE MaTepHasibl IS
oOydJaromuxcsi HampaBJeHWd OakanaBpuaTta M BcexX creunudanbHocTei Bcex (opm obyuenus / E. H.
I'pubanos; ®I'BOY BO "Kysbac. roc. texn. yH-T uMm. T. @. I'opbaueBa"— Kemeposo, 2018. - 12c. -
HocTtymHa smexTponHas Bepcust: http://library.kuzstu.ru/meto.php?n=9155

7. Marematuka. MaTemMaTH4ecKasi CTAaTUCTHKA [ DJIEKTPOHHBIA PeCypc]|: METOIUIECKUE MaTepHAaIbI
Uil 00yvaromuXcsl HanpaBJIeHUH OakanaBpuaTa M BCEX CHeHUalbHOCTEH Bcex ¢opm odyueHus / M. A
Epmaxkosa; ®I'BOY BO "Kysbac. roc. rexs. yH-T uM. T. @. ['opbauesa", Kad. maremaruku. — Kemeposo:
Kys3I'TY, 2018. — 27 ¢. — Pexxum noctyma: http://library.kuzstu.ru/meto.php?n=9156

8. Maremaruka. J[luddepeHunanpbHoe wucdnucieHne [DIEKTPOHHBIM pecypc]: METOAUYEeCKHUe
MaTepuaibl Uil 00yyaroIuxcsi HampaBlIeHHH OakalaBpuaTa M BCEX CIELMATbHOCTEH Bcex Qopm
oOyuenust / B. A.I'oronun; ®I'BOY BO "Kysb6ac. roc. Texs. yH-T uMm. T. ®. I'opbauera", Kad.
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MAaTE€MAaTHKHU. - Kemeposo: Ky3I'TVY,2018. - 15 C. - Pexum JOCTyIA:
http://library.kuzstu.ru/meto.php?n=9154

9. Marematuka. BekropHas anrebpa [DJNEKTPOHHBIH pecypc|: METOAMYECKHE MaTepHaibl JUIs
oOyJaromuxcsi HampaBleHWHd OakamaBpuaTa W BCEX CHenHaibHOCTed Bcex ¢opm oOydenus / E. H.
I'pubanos; ®I'BOY BO "Kysbac. roc. Texn. yH-T uM. T. @. T'opbaueBa"— Kemeposo, 2018. - 12c. -
HoctymHa snektporHas Bepcust: http:/library.kuzstu.ru/meto.php?n=9155

10.MaremaTrka: (YHKIMHA HECKOJBKAX TEPEMEHHBIX [DIEKTPOHHBIA pecypc]: METOIUYECKHUe
MaTepHabl sl 00yJaromuXCcsl TEXHUYECKUX U SKOHOMUYECKUX HApPaBICHUH, N3yUYarOUX AUCIUILITHHBI
"Maremaruka", "Briciias matemaTuka", "Maremaruka (o0muii kype)", "MaTeMaTHUeCKHi aHaIn3" BCex
tdhopm obyuenust / A. B. dsarunesa, 1. C. Ky3zuenos; ®I'bOY BO "Kyzbac. roc. texd. yH-T um. T. O.
lopbaueBa", Kad. maremaruxku. — Kemeporo, 2018. - 25c¢. [locTymHa 3JeKTpOHHAs BEPCHSL:
http://library.kuzstu.ru/meto.php?n=9228

11.Maremaruka. Teopuss BepOSTHOCTEH [DNEKTPOHHBIN pecypc]: METOIUYEeCKHe MaTepHallbl s
0o0yJarommxcs BCeX HalpaBIeHHN OakaraBpuaTa M BCEX CHEIHalibHOCTel Bcex ¢Gopm oOyuenus /A. B.
Yepenunuenko; GT'BOY BO "Kysbac. roc. Texn. yH-T uM. T. @. T'opbauesa", Kad. marematuku. —
Kemepogo: Ky3I'TY, 2018. — 58 ¢. — Pexxum moctyma: http://library.kuzstu.ru/meto.php?n=9157

12.Marematvka: WHAMBUIyaJIbHBIC 33JaHUs JUIS OOYYAIONIMXCS TEXHHYSCKHX U DKOHOMUYECKHX
HaIpaBJiICHUN U CHEIUATBHOCTEH, M3ydalomux IUCHUIUINHBL "Maremaruka", "Bricmias matemaTuka',
"Martematuka (oOmmuit kypc)", "Maremarnueckuii aHanu3" / MUHHCTEPCTBO HAyKH M BBICILIETO
obpazoBanus Poccuiickoit @enepannu, Kyz0acckuii rocy1apCTBEHHBI TEXHUYECKU YHUBEPCHTET HM.
T. @. I'opbauesa, Kadenpa maremaruku; cocrapurenu: E. H. I'pubanos, E. A. Hukonaesa.- Kemeposo:
KysI'TV, 2020. - 122 c. Pesxxum moctyma: http:/library.kuzstu.ru/meto.php?n=7789

6.4. lIpodeccuonaibubie 6a3bl JAHHBIX U HH(POPMAMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Dnexrponnas 6ubnmorexa KysI'TY https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
2. DnexkrtponHas 6ubanoreuHas cucrema «Jlanby https://e.lanbook.com
3. DrekrponHnas oubnuoTeynas cucrema «FOpaitm» https://urait.ru/

7. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKANMOHHOI ceTn «AHTepHET»

1. Odunmansueiii caidit Ky30acckoro rocyaapcTBEHHOrO TEXHUYECKOTO yHUBepcutera nmenu T.0.
I'opbauera. Pexxum moctyna: https://kuzstu.ru/.

2. Odwunmanbeiii cait Gunuana Kys['TY B r. benoso. Pexxum goctyna: https://belovokyzgty.ru/.

3. DnekrponHas uH(GOpMaIIMOHHO-00pa3oBaTenbHas cpena ¢pumana Kys['TY B r. Benoso. Pexum
nocrtyma: https://eos.belovokyzgty.ru/

4. Hayunas snextponnas oubmuoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

8. MeTtoauueckne yKazaHusl JUIS 00y4YaommXxcs M0 OCBOCHHUIO JUCIUILTHHBI ""MaTemaTnka'

CamocrosTenpHast padoTa 00y4aromerocs SBISETCS YacTbiO €ro yuyeOHOW NesATeIbHOCTH, 00BEeMbI
CaMOCTOSITETILHON Pa0OTHI MO KaXJ0H AHUCHUIUIMHE (MOAYINIO) MPaKTHKE, FOCYyIapCTBEHHON HMTOTOBOU
aTTeCTalllH, YCTAHABIUBAIOTCS B Y4€OHOM IUIaHE.

CamocrosTenpHass paboTa MO JUCLUUIUIMHE (MOIYJIO0), MPAaKTUKE OPraHU3yeTCsl CIIEAYIOIIUM
obpazoMm:

1. Jlo Hauasa ocCBOCHHS JTUCIUILUIMHBI 00yUYaromeMycsi HEOOXOIUMO 03HAKOMUTHCS C COJIEPKAHUEM
paboueil mporpaMMsbl AUCLUIUIMHBL (MOAYJIS), TPOrPaMMBbl IPAKTHKH B CIICAYIOILEM ITOPSIAKE:

1.1conepxanue 3HaHWM, YMEHHH, HAaBBHIKOB M (WJIM) OIBITa NPO(PECCHOHAIBLHON IEATENbHOCTH,
KOTOpbIe OyyT COPMHUPOBAHBI B IPOIECCE OCBOCHUS JTUCIUTUTMHBI (MOJTYJIs), IPAKTHKH;

1.2conepxaHue KOHCIIEKTOB JIEKIMH, pPa3MEIICHHBIX B 3JIEKTPOHHON HMH(GOpPMALMOHHOW cpeze
¢mmana Ky3['TY B nopsizke ocBoeHHsS OUCHUIUIMHBI, YKa3aHHOM B pabodell mporpamMme JUCHUIUIMHBI
(MomyIs), IPaKTUKM;

1.3coneprkanue OCHOBHOM U JIOTIOJIHUTEIHHOM TUTEPATYPHI.

2. B mepron ocBoeHHS AMCUUILIMHBI OOYYAIOMIMKCS OCYIIECTBISIET CAMOCTOSITENbHYI0 padoTy B
CJIEYIOIIEM TIOPSIKE:

2.1BbIMONIHEHHE TIpaKTHYECKUX W (MiH) 1abopaTopHBIX pabOThl M (MIIM) OTYETOB B IOPSJIKE,
YCTaHOBJICHHOM B pabouell mporpaMMe AUCLHUILIMHBL (MOIYJIs), IPAKTHKHY;
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2.2TOATOTOBKA K OTMpocaM U (WJIHM) TECTHPOBAHUIO B COOTBETCTBUU C MOPSIKOM, YCTAHOBICHHOM B
paboueii mporpaMMe TUCIUILTAHBI (MOAYIIS ), TPAKTHKH;

2.3MOJITOTOBKA K MPOMEXYTOYHOH aTTECTallMd B COOTBETCTBUHU C IMOPSAKOM, YCTAHOBJICHHOM B
paboueii mporpamMme TUCIUILINHBI (MOAYIS), TPAKTHUKH.

B cnmyuae 3aTpymHeHUH, BOSHHUKIIUX MPU BBITOJHEHUN CAMOCTOSTEIBHON pa0oThl, 00ydaronieMycs
HEOOXOIMMO 00paTUThCs 3a KOHCYNBTAIlMeld K IejarormdeckomMy paOoTHUKY. [leprombl mpoBeneHUs
KOHCYJIbTAINH YCTaHABINBAIOTCS B PACTIMCAHUH KOHCYIbTAIUH.

9. Ilepeyenr WHMOPMANUOHHBIX TEXHOJOTHH, HMCHOJB3YeMBIX MNPHU OCYNIECTBJICHHH
o0pa3oBaTeJIbHOTO Mpolecca Mo JucHuIInHe ""MaTtemaTuka', BKJIIOYasi epevyeHb MPOrpaMMHOIO
obecnieyeHnst 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I[J'I?I U3YUCHUA JUCHUIIIIMHBI MOXKET UCIIOJIB30BaThCA CICAYIOMICEC IPOrpaMMHOC obecrieueHue:
Mozilla Firefox

7-zip

Google Chrome

Open Office

Red OC

Hoxtop Beb

Bpayzep CrytHuk

NogkrwbdE

10. Omnucanme MaTepHATbHO-TEXHHYECKOW 0a3bl, HEOOXOAMMON [Jsl OCYIIeCTBJIEHHS
o0pa3oBaTeJIbHOIO Npouecca no Aucuuiviude "MaremaTuka"

Jiist peanu3auy IporpaMMbl Y9eOHOHM JUCIUTLTUHBI IPEYyCMOTPEHBI CTIeIUaTbHBIE TOMEIICHUS:

1. VYuebnas aymutopuss Ne 306 nns mOpoBeACHUS 3aHATUN JIGKIIMOHHOTO THUMA, 3aHATHI
CEeMUHAPCKOTO THIIA, TPYNIOBBIX M WHIUBHIYAIBHBIX KOHCYJIBTallMH, TEKYIIET0 KOHTPOISA U
MPOMEXYTOYHOH aTTecTalny, OCHAIIeHHass 000PYIOBaHHEM M TEXHUUECKHUMHU CPEICTBAMH O0yUYCHHUSI.

2. Crnenuanbaoe momenieane Ne 219 (HaydHo-TexHHMUYECKas OMOMMOTEKa), KOMITBIOTEPHBIN Ki1acc
Ne207, ocHallleHHbIE KOMIIBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO MOAKIIOUEHHS K ceTh «HTepHeT» u
JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMALMOHHO-00pa30BaTeNbHYI0 cpeny (ummana ajis caMoCTOSTEeIbHON
paboThI O0yUAIOIIMXCS.

11. Wuble cBeneHns U (MJIM) MAaTEePUAITBI

1. OOpa3oBaTebHBIA MPOLECC OCYIIECTBISETCS C HUCIOJIb30BAHUEM KakK TPAJUIMOHHBIX, TaK H
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHHA.

B paMkax ayJuTOPHBIX 3aHITHIA IPUMEHSIOTCS CIACAYIOLINE HHTEPAKTHBHBIC METO/IBI:

- pa300p KOHKPETHBIX MTPUMEPOB;

- MyJbTUMEIUIHAS IPE3CHTALIHSL.

2. TIpoBesieHne TPYNIOBBIX M HHANBUAYATbHBIX KOHCYJIBTAIMI OCYIIECTBISICTCS B COOTBETCTBUH C
paciucaHnnemM KOHcyﬂbTaHHﬁ 1o TéMaM, 3asBJICHHBIM B pa6011e171 mnmporpaMmMe OUCHUIIIMHBI, B IIEPUOI
OCBOCHHSI JMCIMIUIMHBI W TEpe] IMPOMEXKYTOYHOH aTTecTalueil ¢ y4eToM pe3yJbTaToB TEKYILIEro
KOHTPOJISL.
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