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1 MepeyeHb NnaHMpyeMbiX pe3yrnbTaToB oﬁyquvm no auvcuunnumHe «MaTtemaTuka», COOTHECEHHbIX C
nnaHUpyemMbiMu pesynbTaTaMn oCBOEHUA oGpaaoBaTeanoﬁ nporpamMmmbl

OcBoeHMe AnCUMnUHBLI HanpaBreHo Ha hopMUPOBaHUE:

YHMBEpCarnbHbIX KOMNETEHLMIA:

YK-1 - CnocobeH ocyLecTBAATbL NOUCK, KPUTUHECKUI aHanM3 U CUHTE3 MHAOPMaLMK, MPUMEHSATb CUCTEMHBIN
NMoAXoA ANS pPeLleHns NOCTaBMeHHbIX 3a4au.

Pe3ynbTaTtbl 06y4eHMsa No AUCLMNIINHE ONpeaensaoTCA UHANKaTOpaMn JOCTUXKEHNSI KOMMETEHLINA

UuaukaTop(bl) AOoCTUXKEHUA:

AHanusupyet 3agady, Bblgensds ee 6asoBble cocTasnswoowme. OcyliecTBnseT nouck MHdopmauum Ans
pelleHnss nocTaBneHHOW 3adayn. PaccmaTpuBaeT BO3MOXHbIE BapuwaHTbl peLueHWs 3ajadun, oueHuBas WX
AOCTOMHCTBA U HeJocTaTKu.

Pe3ynbTaTtbl 06y4eHMsa No AucCLUMNNNHE:

3HaTb: OCHOBHbIE MOHATUS U TEOPEMbl MaTeEMaTHKK.

YmeTb: paboTtatb CO CNpaBOYHON NMTEpaTypow; MPUMEHATb MOfyYeHHble 3HaHUs B obracTn mMaTemaTuku Ans
peLueHns NocTaBneHHbIX 3agad.

Bnapgetb: OCHOBHbIMW TEXHUKaMN MaTEMaTUYECKNX PacHEeTOB.

2 MecTto gaucumnnuHbl "MaTtematuka" B cTpyktype OMNOI 6akanaBpuarta

[nsi ocBOEHMS AMCLMNMAMHBI HEOOXOAMMO BMNageTb 3HAHUSAMW YMEHUSMWU, HaBblkaMW, MOMyYEHHBIMU B pamKax
cpenHero obuiero obpasoBaHua 1 (UNK) CpedHEro cneumnanbHoro U (Mnu) AONOMHUTENBHOrO NPOdECCUOHANBHOIO
obpa3soBaHus.

OvcumnnuHa Bxoaut B bBnok 1 «Oducumnnuubl (mogynum)» OMOMM. Lenb AvcuunnuHbel — nonyvyeHue
06y4alLWUMNCS 3HAHUIA, YMEHUI, HaBbIKOB U (MrK) onbiTa NpodeccuoHanbHon AeATeNbHOCTU, Heo6XoanMbIX Ans
$HOpPMUPOBaHMSA KOMMETEHLMIN, YKa3aHHbIX B MyHKTE 1.

3 O6bem aucumnnuHbl "MaTtemaTuka" B 3a4eTHbIX e4MHMLAX C yKa3aHUeM KOonuyecTBa akagemMu4uecKux
YacoB, BblAeNeHHbIX Ha KOHTaKTHYI paboTy obGyvalouwmxca ¢ npenogasaTtenemM (No BuAam 3aHATUMN) U
Ha camocTofiTeNnbHyl paboTy o6y4yarowmxcs

O6Lwasn TpyaoemkocTb AucumnimHel "MatemaTtumka" coctaBnsieT 9 3a4eTHbIX eanHuL, 324 yaca.

KonuyectBo 4yacoB
oo 39 030

®dopma oby4eHus

Kypc 1/CemecTp 1

Bcero yacos 180

KoHTakTHas pa6oTa ob6yvalowmxcs c npenogasartenem (No BMaam y4eGHbIX 3aHATUN):

AyauTopHas paGoTa

Vlekyuu 32

UTabopamopHble 3aHImMusi

lpakmuyeckue 3aHIMuUs 32

BHeaygutopHasa paborta

MHOusudyansHas paboma c npernodasamesnem:

KoHcynbmauusi u uHble 8udbi y4ebHoUl dessmenbHOCMU

CamocTosiTenbHas pa6oTta 80

dopma npome)KyTquoﬁ aTrecTauuum 9K3amMeH

Kypc 1/CemecTtp 2

Bcero yacos 144

KoHTakTHas pa6oTa o6yuarowwuxcs ¢ npenogasateneM (No Buaam y4yeGHbIX 3aHATUM):

AyauTopHas paGoTa

Jlekyuu 32

JlabopamopHble 3aHsIMusi

lMpakmuyeckue 3aHIMUs 32




BHeayauTopHas patoTa

WHAusudyanbHas paboma c npenodasamernem:

KoHcynbmauusi u uHble 8udbi y4ebHol dessmernbHocmu

CamocTtofATenbHas paborta

80

dopma NpPOMeXYTOYHOMN aTTecTauum

3aveT

2 CopepxaHue gucuunnuibl "MaTtemaTuka", cTpykTypupoBaHHoe no pasgenam (temam)

4.1 JleKUMOHHbIEe 3aHATUA

Pasgen avcumnnuHel, TeMbl NEKUMIA U UX codepikaHne

TpyAoemKoCTb B Yacax

oo

39

030

1 cemecTp

1. OnemeHTbI NUHeNHoM anrebpbl. Onpegenvtenn. OnpegenuTenu BTOPOro u
TpeTbero nopsakoB. PasnoxeHue onpegenuTens no 3nemMeHTaMm cronbua
(cTpokm). Matpuubl. Onepaumm Hag wMaTtpuuamn. Cuctembl  FIMHENHbIX
ypaBHeHMI. PelueHne cucTeM IUHENHbIX ypaBHeHu (dopMynbl Kpamepa,
metop Maycca).

2. OnemeHTbl BeKTOpHOM anrebpbl. BekTtopbl. JlMHelHble onepaumun Hag
BekTopamu. CkandpHoe npou3BegeHne BekTopoB. BekTopHoe npowsBeneHve
BekTopoB. CMmeLlaHHOe Npou3BeAeHe BEKTOPOB.

3. OnemMeHTbl aHaNUTUYECKOW FreoMeTPUMN. YpaBHEHMS NPSAMOW Ha MITOCKOCTH.
KpuBble BToporo nopsigka. YpaBHeHuWe MiockoCTU B MPOCTPaHCTBE.

4. BBegeHue B mMaTteMaTU4eCKUW aHanu3 (pyHKUMM OJHOW nepeMeHHOW.
MoHsitTne pyHkumn. TlMoHsiTMe npepena (beckoHeYHO Manble U GECKOHEYHO
6onblune dyHkuun). HenpepbIBHOCTb dhyHKLUMW. TOYKM paspbliBa.

5. OuddepeHumanbHoe ucyucneHne QYHKLUMN OOHOW MEPEMEHHOMN.
MponssogHas yHKuMK, AudpdepeHuman dyHkunM. [eomeTpuyeckun 1
dunsmyecknii CMbicn NponssBoaHon 1 anddepeHumana. Npon3sogHbIE OCHOBHbIX
anemeHTapHbiXx yHkumn. [paBuna auddepeHumpoBaHmnd. [lpomssBogHas
CnoXxHOM pyHKumMK. MNpon3sBogHbIE BbICLLMX MOPSAKOB.
MNprvMeHeHWe NPpon3BOLHOW K MCCNeAoBaHNo yHKLMK.

nToro

32

2 cemecTp

6. WHTerpanbHoe  ucuucrneHne  (pyHKLUMM  OHOWM nepemMeHHOW.
HeonpepeneHHbIv nHTErpan. OcHoBHble mMeToabl WHTErpnpoBaHus.
OnpegeneHHbIi  MHTerpan:  onpegenenne, cBoilcTBa. HecoOCTBEHHbIe
nHTerpansl. MNpunoxexHne onpegeneHHoro n HecobCTBEHHOIO MHTErPanoB.

12

7. ®YHKLMN HECKONBKUX NepeMeHHbIX. [MoHAThe byHKUMN OBYX NepeMEHHbIX,
obnacTte onpegeneHusi. YactHble NMpou3BOAHbIE NepBoro nopsiaka. YactHole
NpOV3BOAHbIE BbICLLIMX NOPSAKOB. MonHbIn AnddepeHumnan gyHKUNK.

8. KomnnekcHble uucna. KomnnekcHble ynicna. [encteus Hag KOMMNIEKCHbIMU
ymucnamu.

9. [OuddepeHunanbHble ypaBHeHUA. [duddepeHunanbHble ypaBHEHUs!
nepsoro nopsigka. 3agada Koww. OunddpepeHunansHblie ypaBHEHNS BTOPOro 1
BbICLUMX MOPSIAKOB.

12

nToro

32

BCEIro

64

4.2 MNMpaktnyeckne (CeMnHapcKue) 3aHATUA

Tema 3aHaTus

TpyOooeMmKocTb B Hacax

oo

30

030

1 cemecTp




OnemeHTbl nNuHenHow anrebpbl. Onpepenutenu. OnpegenuTeny BTOPOro u 6
TpPeTbero nopsiakoB. PasnoxeHue onpegenutens no 3fneMeHTam cronbua
(cTpokum). Matpuubl. Onepaumm Hag wmaTpuuamu. CucCTeMbl  NMHENHbIX
ypaBHeHun. PelueHne cucteM nUHENHbIX ypaBHeHun (copmynbl Kpamepa,
meTop Maycca).

OnemeHTbl BeKTOpHOM anre6pbl. BekTopbl. JIMHelHble onepauuy Hag 6
BekTopamu. CkansipHoe npou3BeaeHne BEKTOpPOB. BekTopHoe npousseneHue
BEKTOpoB. CMeLlaHHOe Npou3BeeHre BEKTOPOB.

OnemMeHTbI aHaNMUTUYECKON reoMeTpPUMU. YpaBHEHWUS MPSIMON Ha MIOCKOCTM. 6
KpuBble BToporo nopsigka. YpaBHeHuWe MiockoCcTU B MPOCTPaHCTBE.

BBeneHne B MaTteMaTMyeCcKMnM aHanu3 ¢yHKUMM OAHOM nNepeMeHHOW. 6
MoHstne dyHkumn. lMoHsTne npepena (6eckoHevyHO Manble M HeCcKOHeYHO
Bonblune dyHKUMK). HenpepbIBHOCTb dhyHKLMW. TOYKM paspbliBa.

OudcdbepeHumanbHoe ucuucneHne QyHKLUMM OOHOW  NepeMeHHOW. 8
MponssogHas dyHKuuK, aunddepeHunan QyHKUMKM. [eoMeTpuyeckun u
PM3MYECKUI CMbICIT MPOM3BOAHON M auddepeHumana. NMponsBogHble OCHOBHbIX
anemeHTapHbix dyHkunin. [paBuna guddepeHumposaHus. [ponssogHas
CnoxHon dpyHkuun. NponsBoaHbIe BbICLUMX NOPSAAKOB.

[MpumeHeHWe NPon3BOAHOM K MCCreoBaHNi0 YHKLNN.

nToro 32
2 cemecTp
WHTerpanbHoe ncuucneHue byHKLMM opHoMn nepemMeHHOW. 12

HeonpeneneHHbln  uHTerpan. OcCHOBHble ~ MeToAbl WHTErpMpoBaHus.
OnpeneneHHbIi  WHTerpan:  onpedeneHve, cBoicTBa. HecoBCcTBeHHbIe
nHTerpansl. MpunoxexHne onpeaeneHHoro 1 HeCOGCTBEHHOIO UHTErpanos.

DYHKLMU HECKONMbKUX nepeMeHHbIX. [MoHATME (YHKUMM [ABYX NepeMeHHbIX, 4
obnacTtb onpepeneHuns. YactHble NPoOM3BOAHbIE MEpBOro nopsaka. YacTHele
NpPoun3BoOAHbIE BbICLLUMX NOpsAKoB. MNonHbin AanddepeHumnan dyHKUMK.

KomnnekcHble uucna. KomnnekcHble uyvcna. [OencTBua Hag KOMMMEKCHbIMU 4
yucrnamu.

OnddepeHunanbHblie ypaBHeHUA. JuddepeHumanbHble ypaBHEHUs NepBOro 12
nopsigka. 3agada Koww. OQuddepeHumnanbHble ypaBHEHUS BTOPOrO U BbICLUMX
NOPSIAKOB.

nToro 32
BCEIo 64

4.3 CamocTosiTenbHaA paboTa obGyyarowerocss U nepeyeHb y4eObHO-MeTOoAUYECKOro obecnevyeHusi Ans
camocTosiTerlbHOW pa6oThbl 06y4alLWMXCA NO AUCUUNIIMHE

Bua CPC TpyOooemKoCTb B Yacax
oo 30 030
1 cemecTp
PelleHve 3agay B COOTBETCTBUM C U3yHaeMbIM pas3fenom. 60
MoaroToBKa K TEKYLLEMY KOHTPOIO YCNEBAEMOCTH U MPOMEXKYTOHHOM 20
aTTecTaumu
nToro 80
2 cemecTp
PelueHve 3agay B COOTBETCTBUM C M3y4aeMblM pasaesiom. 60
MogroToBka K TeKyLLeMy KOHTPOSO YCNeBaeMoCTU U NMPOMEXKYTOYHOMN 20
aTTecraumm
nToro 80
BCEIo 160




5 @®oHA OUEeHOYHbIX CpeAcTB ANA NPoBeAEeHMA MNPOMEXYTOYHOW aTTecTauMm oOyyalroWmxcs Mo
avcumnnuHe "MatemaTuka", CTPyYKTYypMpoOBaHHOE No pasgenam (Temam)

5.1 NMacnopT hoHAAa OLEHOYHbIX CPeACcTB

dopma(bl) KomneteHumu, | NHankaTop(bl) BOCTUXKEHUS PesynbTtatbl 06y4YeHns no YpoBeHb
TekyLiero dhopmMmpyemble KoMneTeHumn avcumnnuHe
KOHTpOns B pesynbraTe (mopynio)
OCBOEHWS
OVCUMNIVHBI
(moayns)
Onpoc no YK-1 AHanuaunpyet 3apady, | 3HaTb: OCHOBHble MOHATUSA W | Bbicokun  mnm
KOHTPOIbHbIM Bbloensss ee  6asoBble | TEOPEMbl MATEMATUKM. cpenHui
BOMpocam cocTaBnsoLe. YmeTb: paboTaTb co
n/vnun pelueHve OcywecTenser MOVCK | CNPaBOYHOW nuTepaTypon;
3ajav n/vnu WHdopMaLun ANS | IpUMEHATb nonyYeHHble
TecTupoBaHue pelleHns  NoCTaBMNeHHOW | 3HaHWa B obnactn matemaTtuku
3agaun. PaccmatpuBaeT |Ana  pelleHus MocTaBfEeHHbIX
BO3MOXHbIE BapuaHTbl | 3agau.
peLueHusi 3agauv, | Bnagets: OCHOBHbIMM
OLEeHMBas MX JOCTOMHCTBA | TEXHWUKaMMU MaTeMaTUYECKnNX
M HeJoCTaTKu. pacyeToB.
Bbicoknin ypoBeHb pe3ynbTaToB OOYy4YeHUSl — 3HaHWS, YMEHUS W HaBblKM COOTHOCATCS C WHAMKaTOpamu
OOCTMXKEHUS KOMMETEHLMN, PEKOMEHA0BaHHbIE OLEHKU: OTIIMYHO; XOPOLLO; 3a4TEHO.
CpegHU ypoBeHb pe3ynbTaTOB OOYYEeHUS — 3HaHWSl, YMEHUSI U HaBbIKM COOTHOCATCA C MHAMKaTOpamu
OOCTMXKEHUSA KOMMETEHLMMN, PEKOMEHA0BaHHbIE OLIEHKWU: XOPOLLO; YAOBNETBOPUTENBHO; 3a4TEHO.
Hu3kuin ypoBeHb pe3ynbTaTOB OOYYEHUA — 3HaHWS, YMEHUS M HaBblkM HE COOTHOCATCH C MHAMKATOpamu
OOCTMXKEHUSA KOMNETEHLMWN, OLEHMBaETCHA HEYAOBNETBOPUTENBHO NN HE 3a4TEHO.

5.2 TunoBble KOHTPOJIbHbIe 3a4aHUA UMN UHble MaTepuanbl

TeKkyLWMIn KOHTPOSb YCNEBAEMOCTU M NMPOMEXYTOYHasl aTTecTaumns obyvarowmxcs MoryT NPoBOANUTLCS Kak npu
HenocpeacTBEHHOM B3aMMOAEWCTBMM MeJarornyeckoro paboTHMKa ¢ obydalowuMucs, Tak U C UCMonb3oBaHWeEM
pecypcoe AUNOC dwmnmana Kya3lTY, B TOM uUMCNE CUHXPOHHOIO W (MIIM) ACMHXPOHHOIO B3aUMOOENCTBUSA
NMocpeacTBOM CeTU «IHTepHETY.

5.2.1.0ueHo4HbIe cpeacTBa NpU TeKyLLeM KOHTpore

TekyLMIn KOHTPOMb MO TeMaM AUCUMMIUHBI 3aKIioYaeTcs B onpoce oby4aroLmXcs No KOHTPOSbHBIM BONpPOCaM
n (Unn) peLeHn 3agad u (unu) TecTupoBaHve.

Onpoc no KOHMPOJILHLIM 80MNpPocam:

Mpu npoBegeHwn Tekyllero KOHTpons obydvarowmmca byaetr nnucbMeHHO, NGO YCTHO NMBO B 3MEKTPOHHON
dopMe 3apaHo ABa BOMpoOca, Ha KOTOPble OHWM AOMKHbI AaTb O0TBETLI. Hanpuwvep:

1. HeonpegenéHHbii uHTerpan. HterpupoBaHue no YacTtaMm. VIHTerpypoBaHve paumoHanbHbIX (YHKLWIA.

2. ®opmynbl Kpamepa Ans pelueHnst cuctem nuHenHbIX anrebpanyecknx ypaBHEHUN.

Kputepumn oueHnBaHus:

- 85-100 6annos — nNpv NpaBnNbLHOM W NOMHOM OTBETE Ha BCE BONPOCHI;

- 65-84 6annos — npv NpaBUNIBHOM M MOMIHOM OTBETE Ha OAMH M3 BOMPOCOB W MPaBUIIbHOM, HO HE MOSTHOM
OTBETE Ha ApYroun u3 BONpOCOB;

- 25-64 6annoB — Npu NpaBUbLHOM W HEMOSIHOM OTBETE TOMbKO Ha OAWMH M3 BOMpPocoB;- 0—24 6annos — npu
OTCYTCTBWM NPaBUITbHbIX OTBETOB Ha BOMPOCHI.

PeweHue 3aday:

Mpu npoBegeHWM Tekyllero KOHTpons obydarowmmcs Gyaoet nMcbMeHHO, nubo ycTHO nnbo B 3MeKTPOHHOM
dopme 3agaHo Tpu 3agaym, kotopble Heobxoaumo pewwnTb. Hanpumep:

1. PewwuTb CcUCTEMY NNHENHBIX YPaBHEHUN.

2. TpusecTn ypaBHEHNE KPUBOM K KAHOHUYECKOMY BUAY U MOCTPOUTbL SINHUIO.

3. Pewutb anddepeHumansHbie ypaBHEHUS.

Kputepumn oueHvnBaHus:

- 85-100 6annoB — npu NpaBUNbLHOM 1 MOMHOM PELLUEHUN BCeX 3adav;

- 65-84 6annoB — npy NPaBUMNBLHOM 1 MOMHOM PELUEHUM ABYX 3a[4adv U NPaBuiibHOM, HO HE MOSTHOM peLUEeHNA
TpeTben 3agayu;

- 0...64 6annoB — B Npo4ux cryvasix.

TecmupoeaHue (8 mMoM 4Yucrsie KOMIbOMEPHOE):

Mpu npoBegeHwn TekyLero KOHTpons obyvawowmmcs Heobxoanmo OyaeT NMMCbMEHHO NMBO B 3NEKTPOHHON
¢opme oTBeTUTL Ha 20 TeCToBbLIX BONPOCOB. Hanpumep:

1. Cuctema NMHENHbIX YpaBHEHWU HA3bIBAETCS COBMECTHOW, €CIN:
KO3 (pMLUMEHTBI MPaBOW YaCTU PaBHbI HYIHO;
- cUCTeMa UMEET MHOXECTBO pPeLLEHUN;
cucTema mmeeTt XoTs Obl OAHO peLueHue;



- onpegenuTenb, COCTaBMNEHHbIN N3 KO3 MULNEHTOB NPY HEN3BECTHBLIX HE PABEH HYIIIO.
2. CnctemMa nUHENHbIX ypaBHEHWIA Ha3biBaeTCsl HECOBMECTHOW, CIN:
- KO3 (PMUMEHTBI MPaBO YaCTU paBHbI HYIO;
- cucTeMa UMeeT OLHO peLUEeHME;
- cucTema He UMEET peLLeHus;
- KO3 (PMUMEHTBI MPaBO YaCTU paBHbI HYIHO.
3a kaxapbli NpaBUIbHO OaHHbLIN OTBET 0byyatoLmncsa nonyyaet 5 6annos.
lMpumepHbIl Nepe4eHb KOHMPOJIbLHbIX 80MPOCO8:
1 cemecmp
1. JluHeliHasi anzebpa
OnpepeneHve MaTpuupl, aNEMEHT MaTpuLbl, pa3MEPHOCTb MaTpULLbI.
MpsamoyronbHas, kKBagpaTHasi MmaTpuua.
KBagpaTHble MaTpuLbl: AuaroHanbHas 1 TpeyronbHas.
EauHnyHaa maTpuua.
Onepaunv Hag maTpyuamMu: TpaHCNOHNPOBaHME MaTpuLL.
Onepauny Hag maTpyLamMm: CrioKeHUe MaTpuLl.
Onepauun Hag MaTpUUaMK: YMHOXEHME MaTpULIbl Ha YUCTIO.
Onepauuv Hag MaTpuuamu: NPon3BeLeHe MaTpuL.
Onepauun Hag MaTpuuamu: obpaTtHas MaTpuvua.
O Onpepenutens KBagpaTHON MaTpuLbl.
. BekmopHas anzebpa
OnpepeneHve BekTopa, MOAYMb BEKTOPA, HYNEBOW BEKTOP.
PaBHble, KONNUHeapHbIe BEKTOPbI.
HanpasnsioLme KOCUHYCbl BEKTOPa, EAUHUYHBIN BEKTOP.
KomnnaHapHble BEKTOPbI.
JInHenHble onepaunn Hag BEKTOPaMM U UX CBOWCTBA.
JInHeHas 3aBUCMMOCTb BEKTOPOB.
[HekapToBbli 6a3nc Ha NNOCKOCTU 1 B MPOCTPAHCTBE.
[MponsBonbHLIV 6a3MC Ha NNOCKOCTM U B MPOCTPaHCTBE.
PasnoxeHune BekTopa no 6a3sucy, koopamHaTtbl BEKTOpPA.
10 YcnoBue KONnNMHeapHOCTN BEKTOPOB.
3. AHanumud4eckasi ceomempusi
1. OO6uee onpegeneHne NUHUM Ha MIOCKOCTW.
2. OO6uwee ypaBHEHME NPSIMON 1 €r0 YacTHbIE Cryyau.
3. BszaumHoe pacnonoxeHue nNpsiMbIX Ha NIOCKOCTM (yCnoBue napannenbHOCTU, NepneHanKynspHOCTU, Yron
Mexay npaMbIMu).
4. PaccTosiHMe OT TOYKM A0 NPSIMON.
5. O6wee onpeneneHve NOBEPXHOCTU.
6. OOwee ypaBHEHME NNOCKOCTM U €r0 UCCINEeAOBaHME.
7. B3aumHOe pacnonoxeHue MrocKocTen (YCnoBue napannenbHOCTM U NepneHanKynsipHOCTM, Yron mexay
NNoOCKOCTAMM).
8. PaccTosiHue OT TOYKM OO NIOCKOCTHU.
9. OO6Lee onpeneneHne NMHUM B NPOCTPaHCTBE.
10. O6bwme ypaBHEHWUS MPSMON, KaHOHWUYECKWE YpPaBHEHWS, MNapameTpuyeckue YypaBHEHWS MPSMON B
npocTpaHcTBe.
4. BeedeHue 8 MameMamu4ecKuli aHanu3 ¢pyHKyuu oOHol rnepeMeHHoU
1. PyHKUMS OOHOM NepeMeHHON, ee onpeaernenne. Cnocobbl 3agaHus.
2. ObnacTtb onpepeneHns yHKUmn.
3. YeTHOCTb, HEYETHOCTb DYHKLUN.
4. Hynu doyHKumK.
5. 3OnemeHTapHble hyHKUMU. Knaccudmkaumsa aneMeHTapHbIX QyHKUNNA.
6
7
8
9.

©9°NP’P‘PWNHNH©P°N9’P‘!>9JNP

MokasaTtenbHas u norapugpmmyeckas yHkumn. Onpegenexue. Ceoiictea. 'pacmkm.
CrteneHHas dyHkumsa. Onpenenenune. Ceovicta. Mpaduk.
TpuroHomeTpudeckne yHkumn. Onpegenexund. Ceovictea. 'paduku.
O6paTHble TpuroHomeTpuyeckue dyHkumn. Onpegenenns. CeoncTaa. padwmku.
10. MNoHATNe CnoXHON PyHKUNN.
5. QugpghepeHyuanbHoe ucyucsieHue ¢pyHKUuU 0OHOU rnepeMeHHOU
[NoHsATME NpON3BOAHON.
[eomeTpuyeckunin, MEXaHN4ECKUN N IKOHOMUYECKUI CMbICIT MPOU3BOAHON.
OuncbdepeHumnpyemMocTb OyHKLMN.
Heobxogumoe 1 goctatodHoe ycnosue anddepeHumnpyemMocTy pyHKLMK.
CBA3b MeXay HeNPepbIBHOCTBIO 1 AnddepeHLMpPyeMOCTbIO (DYHKLUN.
[Mpon3BoAHbIE OCHOBHBIX 3rIEMEHTaPHbIX OYHKLNNA.
Tabnuua npon3BoaHbIX.
[OncbdepeHunpoBaHne CymMmbl, pa3sHOCTH, NPOU3BEAEHNS U YACTHOTO.
[MpounsBoaHasn CnoxHom yHKLUN.
0 OudpdbepeHuman dyHKUMN.

—“090.\‘.‘”5-”.55’3!\’.—‘

2 cemecTp
6. UnmezpanbHoe ucyucneHue



7.

1

2
3
4
5.
6.
7
8
9.
1

1
2
3
4
5
6
7
8
9.
10. AndbdbepeHuman dyHKUMK.
8.
1.
2
3
4
5
6
7
8
9.

. MepBoobpasHas.

TeopeMmbl 0 NepBOOGPA3HBIX.

HeonpeaeneHHbI HTErpan, ero OCHOBHbIE CBONCTBA.

Ycnosue cyLecTBOBaHUS.

Tabnuua HeonpeaeneHHbIX MHTerpanos. TabnuyHoe MHTerpMpoBaHue.
3aMeHa nepeMeHHbIX B HEONPEeAENEeHHOM MHTerparne.

dopmyna MHTErpMpoBaH1s No YacTaM.

WHTerpmpoBaHue yHKUNA, cogepallmx KBagpaTHbIA TPEXUSIEH.
MpocTeiwme paunoHanbHble 4pobU U NX UHTErPUPOBAHUE.

0. PasnoxeHne pauyuoHanbHon gpobu Ha npocTenwume.

®YHKUUU HECKOJIbKUX NMepeMeHHbIX
DyYHKUMN MHOTUX NEPEMEHHBIX U uX obnacTun onpegeneHus.
[eomeTpuyeckasa nHTepnpeTtaumsa obnactv onpeaeneHus.
OnpepgeneHue 1 BblYMCIIEHME NPEAETIOB.
[MoHsATME HenpepbIBHOCTU DYHKUUM ABYX NEPEMEHHbIX.
Toukm paspbiBa PyHKUMM OBYX NEPEMEHHBIX.
OuncbdepeHumpoBaHne dyHKLUMM MHOTUX NePEeMEHHbIX.
OnpepeneHne YacTHbIX NPOU3BOAHbIX.
[MponssoaHble N0 HanpaBneHuto, rpagueHT YHKLUN.
PyHKUMK, AnddepeHLmpyeMble B TOYKE U H8 MHOXECTBE.

KomnnekcHbIl aHanu3
KomnnekcHble uncna.
M306pakeHne KOMMIEKCHOro Yncna.
dopmbl 3anucu — anrebpanyeckasi, TPUroHoOMeTpuyeckasl, nokasaTerbHasl.
dopmyna duinepa.
[encteusa Hag KOMMNNEKCHBIMWU YCNaMM.
[MoHATNSE OKPECTHOCTU, CBA3HOrO MHOXeCTBa, 06nacT U 0QHOCBA3HOM 06nacTn B KOMMIEKCHOMMIOCKOCTH.
PYHKLMSA KOMMNEKCHOW NEepeMEHHON, onpeaeneHve.
OCHOBHbIE (DYHKLMN KOMMMEKCHOW NepeMeHHOMN.
Mpenen 1 HenpepbIBHOCTb (PYHKLIMN KOMMIIEKCHOTO NEPEMEHHOTO.

10. MNpounssoaHasn 1 anddepeHUNpyeMocTb PYHKLUN KOMNIIEKCHOrO NepeMeHHOoro.
9. QugpgpepeHyuanbHblie ypagHeHUs

CoNOORWDNE

Onpepenexuve anddepeHumansHoro ypasHeHus (OY). MNMopsagok OY. Pewenne OY.
Y nepBoro nopsagka, obuiee pelwexune, pewerHve 3agaymn Kowwm.

Teopema cyLLecTBOBaHNS U eANHCTBEHHOCTU pelleHns Y. Ocobble pewerus Y.
Y nepBoro nopsigka ¢ pasaensowmMMncs NEPEMEHHBIMU.

OpHopopaHble 1Y nepBoro nopsgka v NpMBoaaLmnecs K OQHOPOAHbIM.

JlnHenHble 1Y nepBoro nopsigka, ypaBHeHns bepHynnu.

Y nepBoro nopsigka B NonHbIx gnddepeHumnanax.

YpaBHeHus JlarpaHxa. YpaBHeHus Knepo.

MoHaTve Y B YaCTHbIX MPOU3BOAHbIX.

10,D,y BTOPOro nopsigka, obuwee peweHve, peweHne 3agaunm Kowwn. Teopema CyleCTBOBaHUSA W
€ANHCTBEHHOCTU peLueHna.

lMpumepHbIl NepevyeHb 3aday:
1 cemecmp

1.
2
3
4.
5.
2
1
2

3.

JNlnHenHasn anre6pa
PewuTb cuctemy nuHemnHblx ypaBHeHUn meTogomM Kpamepa.
PewuTb cuctemy nuHemnHblx ypaBHeHMn meTodom [ayca.
PewwnTtb cMcTtemMy nNMHenHbIX ypaBHEHUI MaTPUYHBIM METOAOM.
BbinonHuts onepauun ¢ matpuuamu. Hantu: 3B, 2A-3C.
Hantn obpaTtHyto maTtpuuy.

. BekTopHas anre6pa

[aHbl TOYKM € KoopAMHaTamMn. Hawtu onuHy oTpeska.
[aHbl TOYKKM C KoOpAMHaTamu. Hantu yron mexay BeKTopamu.
Bbluncnute pacctosiHue oT Toukum K OO MAockocTu P, npoxogsilier yepes NpsiMyd  NeprneHOuKynspHO

3a[laHHOW MMOCKOCTK, 3anucaTtb YpaBHEHUSI NEPReHANKYNSIPa, ONYLLEHHOTO Ha NNockocTb P 13 Touku K.

4.

B TtpeyronbHuke ABC paHbl ypaBHeHue CTopoHbl AB u ypaBHenust ayx BbicoT AN u BD. Hanucatb

ypaBHEHVe MeanaHbl, MPOBEAEHHON N3 BEPLLWHBI, MPOTUBOSEXKALLEN 3a4aHHOM CTOPOHE.

5.

BepLunHbl TpeyronbHUKa HaxoAaTcs B 3afaHHbIX Toykax. Hantu anuHy AB, yron A, ypaBHeHUs BCex

npAMbIX.

SRR

AHanuTnyeckasa reomeTpus
MpuBecTn ypaBHEHUE KPUBOM K KAHOHUYECKOMY BUAY M NOCTPOUTL JNIMHUIO.
Onpenenutb TUM KPUBOW U HANTK ee XapakTePUCTUKN.
[aHbl Tpy ToYkKM. HaiTu Touky nepeceyeHne BbICOTbI U MeAUAHbI.
[aHbl Tpy ToukKn. HaTu ypaBHEHUWE BbICOTbI, ypaBHEHNE MEAMAHbI.
OaHbl Tpy Toukn. Hantu yron mexagy npsiMbiMU, YypaBHEHNE BbICOTbI.
BBepgeHue B mateMaTM4eckuim aHanums pyHKLUMM OQHON NepeMeHHOMN
BbluvcnuTe npegensi.



BbeluncnuTe npegens! ¢ nomoLsto npasuna Jflonutans.
MccnepoBaTb Ha HenpepbIBHOCTb DYHKLMK

McecnenosaTb Ha HeNPepbIBHOCTL PYHKLMK.

[MocTpocTb accumnToTy K rpadpuky dyHKUMN.

. AnddbepeHumanbHoe ncuncneHme PyHKLMU O[HON NepeMeHHOMN
. Hantn npoussogHyto doyHKUUMN.

[MpoBecTn nonHoe nccnegoBaHne YHKLMM 1 NOCTPOUTL ee rpaduk.
HanTn npomexxyTkm MOHOTOHHOCTW (PYHKLUNN.

HanTn npomexxyTKu BbINYKNOCTU (OYHKLIMK.

Haintn accunToTbl K rpaduky dyHKUMK.

RO OORALDN

2 cemecmp

. DYHKLUMUM HECKOJbKUX NepeMeHHbIX

Hantn n noctpontb ob6nactb onpeaeneHns yHKUMM OBYX NEePEeMEHHbIX.
MccnegoBaTb Ha akcTpemMyM chyHKLMIO.

MccnenoBaTh Ha aKCTpeMyM (PyHKLMIO Ha 3ajaHHOM MHOXECTBE.

3apaHbl PyHKLMSA, TOYKA W BEKTOP . HaiTn YacTHble Npou3BoaHble, TPaaMEHT PYHKLMK B Touke A.
. [dana dyHKUMs 1 aBe TOYKW. BelumMcnnTe NpMBnnxEHHoe 3HaYyeHne yHKLUM B OOHON N3 TOYEK.
. MuTerpanbHoe ncuncnexume yHKLUMnM oaHON nepemMeHHOMn

HanTtn HeonpeaeneHHble UHTErpansi.

MpowuHTerpuposatb Apobu.

Hantn onpegeneHHbln nHTerpan.

HalnTn HecoBCTBEHHbIV MHTErparn.

HanTtn nnowaab urypbl, orpaHNY4eHHON FIMHUSMU.

. KomnnekcHble yncna

HalnTn BCce 3HaYeHns KOpHS.

MpencTasuTb B anrebpanyeckon hopme KOMMIEKCHbIE Yucrna.

[MpencTaBnTb B TPUrOHOMETPUYECKOW POPME KOMMIEKCHbIE Yucna.

BbINOnHUTE 4ENCTBUSA C KOMMMEKCHBIMY YCNamu.

PelwwnTs ypaBHeHue.

. OnhdepeHumanbHble ypaBHEeHUs

HanTtn peweHne guddepeHumansHOro ypaBHeHUs.

HanTn peweHne NUHENHOro ypaBHEHUS.

HanTtn yactHoe pelueHune anddepeHunansHoro ypaBHeEHUs.

Hantun pelweHne ypaBHeHuns bepHynnw.

HanTtun pelueHne ogHOPOAHOrO ypaBHEHWS.

MpuMepHbLIN NepeYyeHb TECTOBLIX 3aAaHUN:

1 cemecmp

1. lluHenHana anrebpa

1. Cnuctema NUHENHbIX ypaBHEHWI Ha3biBaeTCA COBMECTHOM, ECIU:

- KO3 (PMUMEHTBI MPaBOW YaCTU PaBHbI HYIHO;

- cucTeMa UMeeT MHOXECTBO PELUEHUIA;

- cucTtema nmeet xoTsl 6bl 0QHO peLIeHHE;

- onpegenuTerb, COCTaBMEHHbIN U3 KO3(PULNEHTOB NPU HEU3BECTHBIX HE PABEH HYIHO.
2. CncrtemMa nyHeNHbIX ypaBHEHWI Ha3biBAeTCst HECOBMECTHOW, €CNN:

- KO3(h(PMUMEHTBI MPaBOW YaCTU PaBHbI HYIHO;

- cucTeMa UMeeT OLHO peLUEHME;

- cucTema He UMEET peLLeHus;

- Ko3d(p1LMEHTbI NpaBov YacTW paBHbI HYSHO.

3. Cuctema nUHENHbIX ypaBHEHMIN Ha3blBAETCS OQHOPOAHON, ecru:

Ko3a(ppULUMEHTLI MPaBOM YacTu paBHbl HYIHO;

- cucTema He UMEET peLLeHus;

- k03h(pMLMEHTBI NPaBOM YaCTW HE PaBHbI HYIH;- CUCTEMA MMEET XOTs Obl OHO peLLEHNE.
4. Cuctema n NIMHENHbIX YypaBHEHUI C N HEN3BECTHLIMU, UMEET €AMHCTBEHHOE peLLeHNe, eCru:
- BCe cBOOOAHbIE KOA(DULIMEHTEI PaBHbI HYIHO;

- onpeenuTenb, COCTaBNEHHbIN N3 KO3 MUUNEHTOB NPY HEN3BECTHLIX paBeH O;

- k03h(PULMEHTBI NPU HEN3BECTHBIX- MPONOPLIMOHANBbHBI;

- onpegenuTenb, COCTaBMNEHHbIN N3 KO3 MULNEHTOB NPY HEU3BECTHBLIX HE PABEH HYIIIO.
5. OpHopogHas cuctema NMHenHbIX YpaBHEHWUA BCeraa umeeT:

- MHOXECTBO peLUeHui;

- OOHO peLUeHue;

- He UMEET peLLeHus;

- TPpU peLueHus.

6. OnpegenuTenb N-0ro Nopsiaka paBeH:

- CYMMe BCEeX 9NieMeHTOB OnpeaenuTens;

NPOU3BEAEHNIO ANTEMEHTOB Ha AuaroHanu;

- CyMMe Npou3BeAeHWIN ANEMEHTOB CTPOKM Ha ux anrebpanyeckoe AOMNOMHEHUE;

- CyMMe BCex anrebpanyecknx AOMNONTHEHWIA.

7. OnpepennTernb HE U3MEHUTCS, ECIU:

- nepecTaBuTb [iBE CTPOKN MeCTamu;

VAEWNPOURARNRPOOAWNRENUAONE O



- YMHOXMWTb CTPOKY ONpeaennuTenst Ha kakoe-To Y1Cro;
- K 3reMeHTaM OJHOW CTPOKU NpubGaBMUTb COOTBETCTBYHOLLME SIIEMEHTbI APYTOW CTPOKYU;
- 3NEeMeHTbl OAHOrO CTONOLA YMHOXUTb HA COOTBETCTBYIOLLME 3NEMEHTbI ApYroro cronbua.
8. Kakue onepaumm MOXHO MNpoBecTuM Hag maTtpuuamum A n B, ecnvm A nmeeT pasMepHOCTb 2 CTPOKM U 3
cronbua, a B — 3 ctpoku u 2 cronbua:
- TONMbKO YMHOXEHME;
- CNOXeHWe N YMHOXeHUe;
- TONbKO CNOXEHWUE;
- YMHOXEHWE Ha YMCIO U CIIOXKEHUE.
9. Korga MOXHO HamTu npoussegeHne matpuu A u B, ecnu A nmeeTt n-cTpok U m-ctonbuos, a matpuua B
nmeeT K-CTPOK 1 r-cTonobuoB:
- n=3,m=3,k=4,r=3;
- n=2,m=1,k=2,r=2;
- n=5m=2,k=3,r=4
- n=3m=4,k=4,r=2.
10. MycTb E- eguHnyHas maTtpuua, Toraa:
- npu ymHoxeHun E Ha maTtpuuy A, 6yget matpuua A;
npu ymHoxeHumn E Ha noboe umcno, 6yaet matpuua E;
npu cnoxeHun E ¢ matpuuen A, 6yget matpuua A;
cTpoka matpuupbl E coctouT ns egunmu.
. BekTtopHas anre6pa
. [1Ba BekTOpa paBHbI ecnu
paBHbl ANNHBI BEKTOPOB;
COBMagalT HanpaBneHus;
coBnagaeT AfIMHA U HanpaBneHus.
. [1Ba BekTOpa napannenbHble O4HON NPSIMON Ha3biBaOTCS
KOMMraHapHbIMMU;
KONnnuHeapHbIMU;
paBHbLIMW.
. Tpu BekTOpa napannenbHblie O4HON NIOCKOCTU Ha3blBaOTCS
KOMMraHapHbIMU;
KONnuHeapHbIMU;
- JNIMHEeNHO He3aBUCUMbIMM.
4. InnHHa ogHOro BekTopa paBHa 4, ApYyroro 5 u yron Mexpay BeKTopamu paseH 120° Torpa ckanspHoe
nponsBegeHne paBHo
- 10;
- -10;
- 0.
5. Tpu BekTOpa 06pasyoT 6a3nc B TPEXMEPHOM NPOCTPAHCTBE, €CMU OHM
KOMMnaHapHbI;
- He KOMMmaHapHbI;
KONNMHEeapHbl;
- He KonnuHeapHbI.
6. [1Ba BekTOpa 00Opa3ytoT 6a3nc B ABYXMEPHOM NPOCTPAHCTBE, €CIN OHU
- KOMMMaHapHbl;
- He KOMIMraHapHbl;
KONnNMHeapHbl;
- He KonnuHeapHbI.
7. 3apaHo Tpu BekTopa ¢ koopauHaTamu {1;2;3}, {3;4;2} n {2;3;5} Toraa ux cmelLaHHOe NPoOU3BEAEHNE PaBHO
- 5’
- _5,
- 6,
- -8.
8. CkansipHoe npou3BeaeHune Bektopos {3;4;2} n {2;3;-5} pasHO
- 7’
- 8’
- 9.
9. Moaynb BekTOpHOro npou3seaeHns Bektopos {4;2;3} u {5;4;3} paBeH
- 9’
- 10;
- 11;
- 8.
10. Mapannenorpamm NOCTPOEH Ha BeKTOpax MMEILWMX ANWHbI 6 1 3, yron Mexay STUMW BEeKTopamu paBeH
30°. Torpga nnowagb napannenorpammMa pasHa
- 18;
- 9’
- 12,
3. AHanuTu4yeckas reomeTpus
1. B o6uiemM ypaBHeHun nnockoctn koadduumneHtsl A, B, C onpeaensitoT KOOpAMHaTHI. ..

AN
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TOYKM, NPMHaANexaLlemn nnockocTy;
BEKTOpa, fexallero B MiockoCcTy;
BeKTOpa, NepneHANKYNSPHOro NNOCKOCTU.
2. Ecnu aBe NnockocTU NepneHANKYNsApHbl, TO ... NPOU3BeAEeHNe X HOPMalbHbIX BEKTOPOB PaBHO HYIIHO.
- CMeLUaHHoe;
- BEKTOPHOE;- cKanspHoe.
3. Yrnosble K03 ULMEHTbI NapannenbHbIX NPAMbIX ...
- paBHbl;
- NPOTMBOMONOXHbI MO 3HAKY;
- o6paTHbI MO BEMMYUNHE.
4. OpgHa 13 NonsApHbIX KOOPAMHAT TOYKN ONpeaenseTcs eé paccTosHUEM A0...
ocu abecuucc;
OCM OpAMHaT;
Havana KoopAuHar.
5. Ecnu To4ka nexuT Ha ocu OpAUHAT B BEPXHEW MOMNYMOCKOCTU, TO O4HA U3 €€ NOMAPHbIX KOOpAMHAT paBHa. ..
Hyno;
egvHuue;
AEBAHOCTO rpagycam.
6. Ecnu B 06Lwem ypaBHeHUM NocKOCTM cBOBOAHbIV YneH paBeH HyMo, TO NIOCKOCTb ...
NPOXOANT Yepes Havyano KOOpAUHaT;
napannenbHa ocu abcuucc;
naparnnenbHa ocy OpAUHaT.
. HopmanbHbIn Bektop nnockoctn 2x+y-15z=0 nmeet koopamHaThl...
- (L2;1);
(2;1,-15);
(1,2,-15);
(1;1;-15).
. danbl Toukmn A( 2; 3) u B( — 6; 5). Torga koopaunHaThl cepeauHbl oTpeska AB paBHbl...:
(-4:8);
- (451,
(-2;8);
- (=2;4.
9. PacctosHue mexnay Todkamu B(—3; —4) n D(6; 8) paBHo...:
- 15;
- 5'
- 11,
10. KoopawnHata xo Touku A(Xo; 1; 7), npyHagnexatlen nnockoctu 5x+y—z+1=0, pasHa...:
- 1’
- _]_’
- 0
4. BBepeHue B MaTemMaTMyeckui aHanu3 cyHKLMM OQHON NepeMeHHOMN
1.®yHkums y=In(2x-3) MMeeT Hynb B TOYKE
-x=1,5;
-x=0;
- X=2.
2. ®yHKuma y=(3x-6)/(2x-1) UMEET Hynb B TOYKE
- x=1;
- x=0;
- -Xx=2.
3. MNpaduk dyHKuMs y=In(2x-3) meeT BepTMKanbHYy acCUMNTOTY C ypaBHEHNEM
- X=2;
- x=1;
- x=1,5.
4. I'paduk pyHKUMM y=(3X-6)/(2X-1) UMeeT ropu3oHTanbHy0 acMMNTOTY C ypaBHEHUEM
- y:‘]’
- y=-0,5;
- y=15.
5. 'paduk pyHKUMKM y=(3X-6)/(2X-1) MeeT BepTMKanbHYHO aCUMNTOTY C YPaBHEHUEM
- x=1;
- x=-0,5;
- x=0,5.
6. MpownssogHas dyHkuun y=(3x-6)/(2x-1)
- nonoxwuTtenbHas
oTpuuatensHas
3HaKonepemeHHas
. MpownssogHas dyHKUUK y=2e3x+2 MMeeT Bug
2e*%3;
2-e3x+2;
- 6-e3x+2.

~
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8. NpounssogHas yHKUMM y=-2e'3X B Touke x=0 paBHa
- 6’
- 3’
- -3
9. dyHKuMs y=3x"-6x+1 UMEeT MUHUMYM B TOUKE
- X =’]’
- x=0;
- X=2.
10. MakcumyM dyHKUMA y=2x3-6x2+1 paBeH
- 1’
- o’
2.
. AnddbepeHumanbHoe ncuncneHme PyHKLMU OQHON NepeMeHHOoMN
. B 4yem cocTomnT dhunsmyecknii cMbICn NPOM3BOAHON DYHKLUKM OQHOW NEPEMEHHON?
nokasblBaeT CKOPOCTb M3MEHEHUS (DYHKLUN B JAHHOW TOYKE;
nokasblBaeT TPAEKTOPUIO ABMXEHNS JAHHON TOYKK;
nokasblBaeT nepemMeLleHne JaHHON TOYKN.
2. B 4yem cOCTOWT reoMeTPUYECKMI CMbICIT NPON3BOAHOW OYHKLMM OOHON NEpEMEHHON?
- Npou3BoOAHas paBHa YrnoBoMy KO3(hMULIMEHTY KacaTenbHOW K rpacuky dyHKLNK;
Npou3BoAHas paBHa 3HaYEHNI0 MakcMmyMa OYHKLUWK;
npon3BoAHas MOKa3bIBAaeT TOUKY NepeceyeHus rpadmka dyHKUmn ¢ ocbio OX.
. YrnoBou KoahULNEHT KacaTenbHON K rpaduky yHKLUKM y=Inx B ToUYke X=2 paBeH
- 1'
- 05
e.
. Hantn nepByto nponsBogHy0 yHKUMK y=xzsinx
2X+COosX;
2XSINX+X2COSX;
2XCOSX.
. MNpounssogHasa pyHKUMK y = (2x—l)3 B Touke M(0; -1) paBHa
(-1); - 10; - 6.
. Fpadwmk pyHkumn y=In(x+1) nepecekaet ocb OX nog yrrnom (B rpagycax)
30;
- 45;
- 60.
7. Y1Cno SKCTPEMYMOB (PYHKLINM Yy=X"—2X°+1 paBHO
-1;-:2;-0.
8. OkcTpemymbl hyHKUMM y=3x—x3
- TONbKO OTpULATENbHbIE; - TONBKO NONOXUTENbHbIE; - Pa3HbIX 3HAKOB.
9. ®yHKUMa y=1—x3 MUMeeT TOYKy nepermba npy X paBHOM
- 1’
- 0-(-1).
10. HanmeHbluee 3HaveHne yHKUnn y=x2e‘X Ha oTpeske [-1; 1] paBHO
- l’
- O’
- (-2).
2 cemecmp
6. DYHKLUM HECKOJNbKUX NEPEeMEeHHbIX
1. YTto HasbIBaeTCA MHTErpMpoBaHnem?
onepauus HaxoXAeHUst UHTerpana;
npeobpa3oBaHve BbIPaXXeHNs C MHTerpanamu;
onepaums HaxoXaeHUs NPON3BOAHON;
npepen npupateHs MYHKLUM K MpUpaLLeHnio e€ aprymeHTa.
2. MHoxecTBO NepBoobpa3sHbIX Ans AaHHOW dyHKUmMK f(X) HasbiBaeTcs. ..
dyHKUMen;
HeonpeaeneHHbIM UHTErpanom;
MOCTOSIHHBIM MHOXUTENEM;
YacTHOM NPON3BOAHON.
3. Onepaumsa HaxoXAeHU HeonpeaeneHHoro NHTerpana HasblBaeTcs. ..
anddepeHuupoBaHnem yHKUMK;
npeobpasoBaHneM OyHKLNN;
NHTerpmpoBaHMeM yHKLNK;
HeT BepHOro oTBeTa.
. MponsBogHas oT HeonpedeneHHOro uHTerpana pasHa. ..
nofbliHTErpanbHOn yHKLMK;
- MOCTOSHHOW UHTErPUPOBAaHWS ;- NEPEMEHHON UHTEIPUPOBAHUS;
no6on yHKUNN.
. HeonpepaeneHHbIn nHTerpan ot anrebpanyeckoi cyMmbl ABYX MW HECKOMbKUX OYHKLNIA PaBeH. ..
- MPOU3BEAEHMIO UHTErpanoB 3TUX YHKLUNN;

oo
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6

7

8
9

pa3HOCTU 3TUX PYHKUUNA;
anrebpanyeckon CyMMe UX MHTEerpanos;
WHTEerpany 4acTHOro 3Tnx yHKLUNIA.
. YUemy paBeH HeonpeaeneHHbIV HTerpan ot 1 (eanHuubl)?
x+C;
0;
1+C;
const C.
. YUemy paBeH HeonpeaeneHHbI HTerpan sin(x)?
— cos(x)+C;
cos(x)+C;
tg(x)+C;
arcsin(x)+C.
.C nomolLubto, Kakon popmyrbl, B OCHOBHOM, peLLaloTcs 3af4aHns Mo HaXoXAeHWIo onpeaeneHHoro uHrerpana:
dopmynbl PumaHa;
dopmynbl Kowu;
ucnonbsysa dopmMyrbl npeobpasoBaHna nHTerpana
dopmyrnbl HetoToHa - JlenbHuua.
. Mpy nepemeHe MecTamun BEPXHErO U HWXHErO NpeaernoB UHTErpUpoBaHUA onpeaeneHHbIA HTerpan. ..
OCTaeTcs NPEXHNM
MEHsieT 3HaK
yBenuynsaeTcs B ABa pasa
paBeH Hyrmo

10. Onpe/:leneHHbM MHTEerpan ncnonb3dyeTcda nNpu BbIMNCIEHUN. ..

7
8

9

nnowaaen nnockmx cpuryp
06beMOB Ten BpalleHns
NPOVWAEHHOro NyTH

BCEX NEepPeYnCIIeHHbIX 3NTIEMEHTOB

. UHTerpanbHoe ncumncneHve pyHKLUN OQHOW NepeMeHHOMN

. ObnacTbto onpegeneHus yHKUMU ABYX NepeMeHHbIx z=f(x,y) Ha3biBaeTcs?
Bca koopauHaTHasa nnockocTb XoY;
3aKOH, N0 KOTOPOMY KaXK4oW nape 3HaveHwui (X,y) COOTBETCTBYET 3HAYEHNe 3aBMCUMON NepeMeHHOM;
MHOXeCTBO Bcex nap (X,y), AN KOTOPbIX CyLLEeCTBYeT 3Ha4YeHue z.
. CKonbKko nepemMeHHbIX B yHKUMK U=sin (X) +cos (2y)-z?
2;
3;
4
1.
. Fpadmkom yHKLMM ABYX NEPEMEHHbIX ABNAETCH?
NVHWS;
NMOBEPXHOCTb.
. HacTHon Npon3BoAHON OYHKLMWN HECKOSNBbKUX MepeMEHHbIX Ha3biBaeTca?
Npon3BoAHas OT YaCTHOro aprymeHTa yHKUMH;
Npou3BoaHas OT NPOM3BEAEHUS apryMEeHTOB (DYHKLNN;
npon3BogHas OT fiorapndma 4YacTHOro apryMeHToB yHKLNK;
nponssogHas oT PYHKLMU NPU YCIIOBUK, YTO BCE apryMeHTbl KPOME OfHOr0 OCTalTCH NOCTOSAHHBIMU.
. MponsBoagHo BTOPOro nopsiaka HaselBaeTcs?
KBagpaT NpoM3BOLHON NEPBOro NopsaaKa;
npon3BogHas OT MPOM3BOAHON NEPBOrO NOPAAKA;
KOpeHb KBaApaTHbIN OT NPON3BOLHOW NEpPBOro Nopsaka;- nepBoobpasHas Npov3BOAHON NEepBOro Nopsiaka.
. MonHeIM anddepeHLnanom yHKLUM HECKONBbKMX NepeMeHHbIX Ha3blBaeTca?
rmaBHas NMHewHas YacTb npupalleHus yHKUUM Npu n3MeHeHnn rorapudma O4HOro 13 apryMeHToB;
rmaBHas NMHeWnHas YacTb NpupaLeHns PyHKUMM NPU 3SMEHEHNM BCEX apryMeHTOB;
npupatieHusi pyHKLUMM NPy U3MEHEHUN BCEX apryMEeHTOB;
rmaBHas NMHewHas YacTb nNpupalleHus yHKUMM Npu N3MeHeHnn norapndma BCcex aprymMmeHTOB.
. TOYKM, B KOTOPbIX BCE YACTHbIE MPON3BOAHbBIE PABHbI HYIIO, HA3bIBAOTCA?
cTauMoHapHbIMY;
MaKCUMYMOM OYHKLMW;
MUHUMYMOM QOYHKLIN.
. 3HauYeHVe yHKUMN OBYX NepeMeHHbIXx z=2x-y+15 B Touke A(-2,1) paBHO?
10;
11;
12;
13.
. DYHKUMSA HECKONbKUX NepeMeHHbIX aBnsieTca anddepeHunpyemon, ecnm?
CyLlecTByeT NonHoe npvpaiieHue yHKLnK;
cyllecTByeT NOMHbIV AnddepeHuman PyHKUnY;
YacTHasi NPoM3BoAHas MO OOHOW U3 NepPeMEHHbIX paBHa HyIHo;
YyacTHasi NPoOu3BOAHas NO OOHON U3 MEPEMEHHBIX HE CYLLIECTBYET.
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10. YpaBHeHuWe KacaTtenbHoMn nrnockoctn B Tovke M(1,-1) k noBepxHoCTH z=yIn(x)
- Xx+z=0;
- X+z=1;
x+y=0;
X+y=1.
. KomnnekcHble yncna
. Mpw KaKknx 3Ha4YeHnsIX X, y KOMMeKkcHoe uncno z=3y-x-6+2yi-3xi+10i 6ynet paBHo 07?
X=5; y=3;
Xx=4, y=6;
X=6; y=4.
. YacTHoe oT AeneHunst KOMNEKCHOro Yncna z=4+i Ha KOMNNeKkcHoe Ymcno z=1+i paBHo:
z=3/2+5/2i;
- z=5-2
5/2-3/2i.
3. NpounsBeaeHne KOMMMAEKCHbIX Yncen z=3+2i n z=1+5i pasHo:
- z=5+2j;
z=3-4i;
- z=-T+17..
4. Mopynb KOMMMeKCHoro Yncna z=4+3i paseH:
- 4'
- 3’
- 5.
5. Mogayrnb KOMNNEKCHOro YMcna z=2i paBeH:
- 3'
- 20
-2
6. ApryMeHT KOMMNIEKCHOro umcna z = 5i paBeH:
- 45 rpapycos;
- 180 rpagycos;
90 rpagycos.
. AprymeHT KOMMNMEKCHOro Yucna z = -1+i paBeH:
45 rpapgycos;
(-45) rpapycos;
- 135 rpagycos.
8. KomnnekcHoe uucro z=4exp(1800 i) B anrebpaunyeckon popme umeet Bua;
- z2=4;
- 72=8;
- z=-4.
9. KomnnekcHoe yuncro z=2exp(900 i) B anrebpaunyeckon popme nmeeTt Bua;
-2 ;
- (-2);
- 2i.
10. KopHu ypaBHeHusi z*z-8z+20=0 Ha MHOXECTBE KOMMIEKCHbIX YUCEN PaBHbI:
- 2+2i, 2-2
- 4+4i, 4-4i;
- 4+2i, 4-2i
9. AndcpepeHuManbHbIe ypaBHEHUA
1. OndbdepeHumnansHoe ypaBHEHME NEPBOro NOpsSAKa MMeeT Bua;
- F(X‘y1y”)=0;
F(x,y,y)=0;
- F(xy)=0;- F(x,y,y")=0.
2. Cpeav peluennii andpepeHumanbHOro ypaBsHeHus y"-5y'+6y=0 HeT dyHKL MK
- y=exp{2x};
y=exp{3x};
y=exp{4x};
- y=exp{2x}+exp{3y}.
3. Kakoe ypaBHeHue aBnsieTcs anddepeHumanbHbiM YpaBHEHUEM C Pa3AensoLLMMUCA NEPEMEHHBIMAU?
(x+y)dx+ydy=0;
xydx-ydy=0;
ydx+(y-x)dy=0;
(x+y)dx-(y-x)dy=0.
4. Kakas yHKUMA 9BnsieTcs pellueHnem anddepeHumansHoro ypaBHeHus y'+yctgx-2cosx=0?
- yssiny;
- y=cos;
y=tgx;
- y=ctgx.
5. MNpaBas 4yacTb guddepeHLnansLHOro ypaBHeHUs nepBoro nopsigka y'=f(x,y) sagaert:
- HanpasneHvne Hopmanu K 3Ton KpUBOW;
HanpaBneHne KacaTesrlbHOW K 3TON KPUBOW;

[ S
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- HanpaBneHue NoAHOPMarnu K 3TOW KPMBOW;- HanpaBneHUe U3OKINHbI K 3TON KPUBOIA.
6. Teopema cyLleCcTBOBaHMSA U €OVHCTBEHHOCTU pelleHns avddepeHumanbHO ypaBHEHUS NEPBOro nopsiaka,
YOOBNETBOPSIOLLENO Ha4yanbHOMY YCIOBMIO Ha3bIBAETCS:
- Teopemoli JlarpaHxa;
- Teopemon Kowwu;- Teopemont ®epma;
Teopemon JlernbHuua.
7. MHOXeCTBO BCEX TOYEK MITOCKOCTU, B KOTOPbIX NOMe MMeEeT O4HO HanpaBeHne Ha3blBaeTCs:
- MHTerpanbHOW KpMBOWA;
anddepeHLmansHON KpUBOW;
- N3OKINUHOW;
obLwum peLleHvem.
. Ans anddepeHumnansHOro ypaBsHeHUst nepBoro nopsaka y'=f(x,y) ypaBHeHue M30KNUHbI UMeeT BUA:
- y=cost;
f(x,y)=cost;
y"=cost;
X=cost.
. Kakoe ypaBHeHune aBnseTcs ogHOPoAHbIM AnddepeHumansHbiM ypaBHeHneM?
(x+y)dx+ydy=0;
xydx-ydy=0;
ydx+dy=0;
(x+y)dx-dy=0.
10. Ons nuHeriHoro gudpdepeHLmansHOro ypaBHEHUA BTOPOro nopsigka y"'-5y'+6y=0 xapakrtepuctuyeckoe
ypaBHEHVE NMeeT BUA:

o)

[ T T 7o M|

- k"2-5k+6=0;

- kr3-5k"2+6k=0;

- k-5k=0;- 5k+6=0.
Konnyectso 6annos 0...64 65...74 75...84 85...100
Lkana oueHuBaHus HeyposneTtsopuTensHO YpoBneTBopuTENbHO Xopouuo OTnnyHo

He 3a4yTeHo 3auTeHo

5.2.2 OueHO4Hble cpeAcTBa NPU NPOMEXYTOYHOWN aTTecTauum

1 cemectp

dopmoli NPOMEXYTOYHON aTTecTauumn sIBNSIeTCS 9K3aMeH, B MPOLECCe KOTOPOro OLEHUBAKTCs pe3ynbTaTbl
0by4yeHns No AMCUUNIIMHE U COOTHOCHATCH C YCTAHOBMEHHbIMWU B paboyelt nporpaMMe UHAMKaTopamy AOCTMKEHUS
KoMneTeHUnn. WHCTpyMEHTOM M3MepeHuns pesynbTaTtoB OOyYeHUss Mo AMCUMNIMHE HABMSeTCA YCTHbIA OTBeT
obyuatoLerocs Ha 2 TeopeTUyecknx BOMpoca, BbIOpaHHbIX CrlyyYanHbiM 06pasoM u (Mnu) pelueHve Tpex 3agay u
(vnu) oTBeT Ha 20 TeCTOBbIX 3aaHUA.

Onpoc MOXeT NpoBOANUTLCS B MMCbMEHHOW 1 (MNN) YCTHOR, U (MNN) aneKTpoHHOM dhopme (2 Bonpoca).

Kputepumn oueHnBaHus:

- 85-100 6annos — nNpv NpaBnNbLHOM W NOMHOM OTBETE Ha BCE BONPOCHI;

- 65-84 6annoB — Npu NpaBUILHOM W MOMHOM OTBETE Ha OAMH U3 BOMPOCOB M MPaBUMbHOM, HO HE MOSTHOM
OTBETE Ha ApYroun u3 BONpOCOB;

- 25-64 6annoB — nNpu NpaBuibHOM 1 HEMOSHOM OTBETE TONbKO Ha OAWMH U3 BOMPOCOB;

- 0-24 6annoB — Npv OTCYTCTBMW NPaBUIIbHLIX OTBETOB Ha BONPOCHI.

3agaum moryT 6bITe NpeAcTaBneHbl B MMCbMEHHOW MO0 B 311eKTPOHHOM dhopme (Tpu 3agaqn).

KpuTepumn oueHuBaHus:

- 85-100 6annoB — Npu NpaBUNbLHOM 1 MOSTHOM PELLUEHNN BCeX 3a4av;

- 65-84 6annoe — npu NpaBUMbHOM W MOJIHOM PeLUEeHUN ABYX 3a4ay WU NpaBUNbHOM, HO HE MOSTHOM peLleHun
TpeTben 3agauu;

- B npounx cny4vasx — 0-64 6anna.

TecTmpoBaHMe MOXET MPOXOAMTb MUCbMEHHO NMBO B 3nekTpoHHoW copme (20 TecToBbIX BOMPOCOB). 3a
Kakabl NpaBUIbHO AaHHbIA OTBET oby4atowmiics nony4daet 5 6annos.

lMpumMepHbIl NepeYeHb 80MPOCO8 K IK3aMeHY:

Onpegenutenu BTOPOro 1 TpeTbero nopsiaka, X CBOMCTBA.

Anrebpaunyeckoe 4ONOMHEHME K ANEMEHTY MaTpuLibl.

®opmynbl Kpamepa onst pelleHnst CUCTEM NUHENHbIX anrebpanyecknx ypaBHEHUN.
YcnoBue CyLeCTBOBaHUSA €AMHCTBEHHOIO pPeLLEHNsT CUCTEMbI ypaBHEHWI No MmeToay Kpamepa.
OnpepenexHve MaTpuubl, 3NEMEHT MaTpuULbl, Pa3MEPHOCTb MaTpULbI.

Buapbl matpuy (TpeyronbHas, gMaroHanbHas, eanHuyHas matpuua).

[encteua Hag maTpuuamMu: CrnoxXeHne maTpuL.

OencTtBusa Hag maTpyUaMu: YMHOXEHUE MaTpuLbl Ha Y1Cro.

OenctBusa Hag maTpyUaMu: YMHOXEHUE MaTpu,.

10 OnpepneneHne obpaTHO MaTpuLbl, CBONCTBA.

lMpumepHbIl NnepevYeHb 3a0ay K 3K3aMeHy:

1. PewwuTb cucteMy nnMHENHbIX ypaBHeHUn meToaoM Kpamepa.

CoNOORWDNE
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[aHbl To4kKM ¢ KoopanHaTamn. HanTtu yron mexay BekTopamu.
[JaHbl Tpy Toukn. HanTi Touky nepeceyeHme BbICOTbI U MeanaHsbl.
McecnepnosaTb Ha HeNPepbIBHOCTL PYHKLMK.

Haintn accunToTbl K rpacduky dyHKUMK.

arwDd

lMpumepHbIl Nnepe4yeHb mecmoebix 3adaHuli:

1. Cuctema NMHEeNHbIX ypaBHEHMWI Ha3blBAa€TCSt HECOBMECTHOM, ECIU:

- KO3 (PMUMEHTBI MPaBO YaCTU paBHbI HYIO;

- cucTeMa UMeeT OLHO peLUEeHME;

- cucTeMa He UMEET peLLeHus;

- k03hp1LMEHTbI NpaBoOW YaCTU PaBHbI HyMO.

2. OnpegenuTenb N-0ro NOpsiAKka paBeH:

- CYMMe BCeX 9rieMeHTOB onpeaenuTens;

- MPOU3BEAEHWIO ANIEMEHTOB Ha AuaroHanu;

- CyMMe Npoun3BeAeHWIN aNeMeHTOB CTPOKM Ha ux anrebpanyeckoe [OMNOfHeHe;

- cymme Bcex anrebpanyeckmx SOMONHEHNN.

3. [1Ba BekTOpa paBHbl ecnu

- paBHbI ANVHbI BEKTOPOB;

- cOoBMagaloT HarnpasrneHus;

- coBnagaet AnvHa 1 HanpaBsneHus.

4. [nuHHa opHOro BekTopa paBHa 4, Apyroro 5 u yron mexgy BekTopamu paBeH 120° Torpa ckansipHoe
npoussegeHne paBHO

- 10;

- -10;

- 0.

5. CkansipHoe npousBefeHue Bektopos {3;4;2} n {2;3;-5} paBHO

- 7’

- 8'

-9

. Ecnn gBe nnockoctn nepneHavKynsipHbl, TO ... NPON3BEAEHME NX HOPMaribHbIX BEKTOPOB PABHO HYIIO.

- CMeLLaHHoe;
BEKTOPHOE;
ckansipHoe.
MpounssoaHas yHKUMN y=29X+Z nmeeT BUA

_ ex+2; _ 2_ex+2; _ 4_ex+2.

8. ®yHkumna y=3x2-6x+1 nMeeT MUHUMYM B TOYKE

- x=1;

- x=0;

- Xx=2.

9. YrnoBon k0a(DULMEHT KacaTernbHOW K rpachuky dyHKUMM y=Inx B TOUYKe X=2 paBeH

- 1’

- 0,5

- e

10. HanmeHbLLee 3HavYeHne yHKUUU y=x2e"" Ha oTpeske [-1; 1] paBHO

- 1’

- O’

- (-2).

2 cemecTp

dopmoli MPOMEXYTOYHOW aTTecTauuu SBNSETCH 3ayeT, B MpoLecce KOTOPOro OLEHMBAKTCA pesynbTaThl
06y4eHns no QUCUMNIMHE U COOTHOCHATCS C YCTAHOBMNEHHbIMU B paboyei nporpamme WHAMKaTOpamu OOCTMXKEHUS
KOMneTeHUMn. WNHCTpYMEHTOM W3MepeHusi pes3ynbTaToB O0y4eHWst Mo OUCUMMNUHE SIBNSIETCA YCTHbIA OTBET
obyyaroLerocs Ha 2 TeopeTUYecKMx Bonpoca, BbibpaHHbIX CnyyYaHbiM 06pa3om u (Mnn) pelueHve Tpex 3agad u
(vrn) otBeT Ha 20 TeCTOBbIX 3aAaHNN.

Onpoc MOXeT NPpoBOAUTLCH B MMCbMEHHOW 1 (MNN) YCTHOR, 1 (MNn) aneKTPOoHHOM dopme (2 Bonpoca).

Kputepumn oueHnBaHuS:

- 85-100 6annoB — npu NpaBMUibLHOM 1 NMOJSIHOM OTBETE Ha BCE BOMPOCHI;

- 65-84 6annoB — nNpv NpaBUIIbBHOM W MOMIHOM OTBETE HA OAMH M3 BOMPOCOB W NPaBWUIbHOM, HO HE MOJSTHOM
OTBETE Ha ApYron 13 BONpOCOB.;

- 25-64 6annoB — npv NpaBuIIbLHOM M HEMOJTHOM OTBETE TONBbKO Ha OAUH 13 BOMPOCOB;

- 0-24 6annoB — npu OTCYTCTBMM NPaBUIIbHbIX OTBETOB Ha BOMPOCHI.

3apaym moryT 6bITe NpeacTaBneHbl B MMCbMEHHOW NMGO B 3NEKTPOHHON hopMe (Tpy 3agaum).

Kputepumn oueHnBaHus:

- 85-100 6annoB — npu NpaBMUibHOM 1 NMOSIHOM PELUEHMUN BCEX 3a4aY;

- 65-84 6annoB — npv NpPaBULHOM W MOMHOM PELUEHUM ABYX 3a[adv U NPaBUiibHOM, HO HE MOMTHOM peLUEHUN
TpeTben 3agayu;

- B npoumx cny4vasx — 0-64 Ganna.

TecTMpoBaHME MOXET MPOXOAUTb MUCbMEHHO MO0 B 3NekTpoHHoW copme (20 TecToBbIX BOMPOCOB). 3a
Kaxablii NpaBMIbHO AaHHbIA OTBET obyyatoLuiics nonyvaet 5 6annos.

lMpumMepHbIl NepeYeHb 80rMPOCO8 K 3a4yemy:

~
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OnpepgeneHue 1 reomeTpuyeckas MHTepnpeTaumsa KOMMNIEKCHOro yucna.
CBOWCTBa KOMMIEKCHO- COMNPSKEHHbIX Yncen. Moayrnb KOMMIEKCHOro Y1cna.
ApudmeTnyeckue onepaummn Hag KOMNAEKCHbIMWU Yucnamu.
TpuroHomeTpuyeckas v nokasaternbHas POPMbl KOMNNEKCHOTO Yncna.
®opmyna dunepa. MNMepexon ot anrebpanyeckort PopMbl KOMNNEKCHOTO Yncna K TPUroHOMETPUYECKON.
BbINONHUTL AENCTBUSA HaZ KOMIMIIEKCHBIMY YMCHaMM.
[MepeBecTn KOMNMNEKCHbIE Yncna n3 ogHon opmMbl B APYryto.
BbinonHuTh onepauuio BO3BEeAEHUS B LIENYHO CTEMNEHb.
. BbInonHuTtb onepaumio n3BneyeHne KopHsi.
10. NMocTpouTb 06nacTb Ha KOMMNIIEKCHON MIIOCKOCTH.
lMpumepHbIl NnepevyeHb 3aday Kk 3a4yemy:
Haitn n noctpontb obnactb onpeaeneHns PyHKUMM OBYX NepeMeHHbIX.
McecnepgosaTb Ha akcTpemMyM hyHKLMIO.
Hantn HeonpeaeneHHble HTerpansoi.
BbINONHUTL AEWCTBUSA C KOMMIIEKCHBIMW YMCTTaMW.
HanTtn peweHne guddepeHumansHOro ypaBHeHuUs.
lMpumepHbIl Nnepe4yeHb mecmoebix 3adaHuli:
1. Ckonbko nepeMeHHbIX B yHKLUUK u=sin (x) +cos (2y)-z?
- 2’
- 3’
- 4:-1.
2. YpaBHeHue kacaTenbHou nnockoctn B Touke M(1,-1) k noBepxHocTn z=yIn(x)
- X+z=0;
- X+z=1;
- x+y:0;
- x+y=1.
3. [MpownsBogHasi OT HeonpeaeneHHOro MHTerpana paBsHa. ..
- noabIHTerpansHOn PyHKLMuK;
- MOCTOSHHOWN MHTErpupoBaHus;
- NEepeMEHHON MHTErpupoBaHns;
- nobon dyHKumK.
4. Yewmy paBeH HeonpeaeneHHbI uHterpan ot 1 (eamHnubl)?
- X+C;
- O'
- 14C;
- const C.
5. Mogayrnb KOMMNMEKCHOro YMcna z=2i paBeH:
- 3’
- 20
-2
6. ApryMeHT KOMMIEKCHOro yncna z = -1+i paBeH:
- 45 rpapycos;
- (-45) rpapycos;
- 135 rpapycos.
7. MHOXeCTBO BCEX TOYEK MIOCKOCTU, B KOTOPLIX NOMEe UMEET OAHO HanpaBrieHVe Ha3blBaeTCs:
- VIHTErpanbHOW KpMBOWA;
- AudbdepeHumnanbHOM KpUBOW;
- WU3OKMWHOM;
- 0obwwum peweHvem.
8. [Ona anddepeHumansHOro ypaBHeH1sa nepeoro nopsaka y'=f(x,y) ypaBHeHne n3oknvHbl UMeeT Buga;
- y=cost;
- f(x,y)=cost;
- y"=cost;
- x=cost.
9. Kakoe ypaBHeHMWe siBNSETCA OAHOPOAHbIM AnddepeHLmnanbHbIM ypaBHEHNEM?
- (x+y)dx+ydy=0;
- xXydx-ydy=0;
- ydx+dy=0;- (x+y)dx-dy=0.
10. Ana nuHenHoro AndpdepeHunansHOro ypaBHEHUSI BTOPOro nopsigaka y'-5y'+6y=0 xapaktepuctuyeckoe
ypaBHEHVEe NMeeT BUA:

CoNOOR~WDNE

agrwbdPE

- k~2-5k+6=0;

- k"3-5k"2+6k=0;

- k-5k=0;- 5k+6=0.
KonnuecTteo 6annos 0...64 65...74 75...84 85...100
LLikana oueHnBaHus HeynosneTBoputensHoO YA0BNeTBOPUTENBHO XopoLo OT1nnyHo

He 3auTteHo 3ayTeHo
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5.2.3. MeToguuyeckue MaTepuanbl, onpegensiole npoueaypbl OLEHUBAHUSA 3HAHUW, YMEHUW,
HaBbIKOB U (MNN) oNbITa AeATeNbHOCTU, XapaKkTepusylowme 3Tanbl GOPMUPOBaHUSA KOMNETEeHL U

[Mpu npoBedeHun TekyLLero KOHTPOMsA yCcrneBaemoCcTn B popme onpoca No PacrnopshKeHUIo negarornyeckoro
paboTHmka obyuvarowmecs ybupaloT BCe NWYHbIE BeLUW, 3MEKTPOHHble CPeAcTBa CBA3W, MNevaTtHble u  (Mnu)
PYKOMUCHbIE NCTOYHUKN MHpopMaumK, J4OCTaloT YMCTbI NUCT Bymarn moboro pasmepa n pyyky. Ha nucte Gymarn
3anucbiBatoTes Pamunusa, msa, OtyecTBo (Mpyn HanuymMmn), Homep y4ebHOM rpynnbl 1 Aata NpOBEAEHUS TeKyLLero
KOHTpons ycrnesaemocTu. [legarornyeckuini paboTHWMK 3agaeT BOMPOCHI, KOTOpble MOryT ObiTb 3anucaHbl Ha
MOAroTOBMEHHbIN ANs oTBeTa nucT Bymarn. B TeyeHwe ycTaHOBMEHHOro negarormyeckuM paboTHUKOM BpeMeHU
oby4aroLwmecs MMCbMEHHO (hOPMYNMPYIOT OTBETHI Ha 3a4aHHble BONPOChHI. 10 MCTeYeHUN YCTaHOBMIEHHOIO BPEMEHU
nuct Bymar C MOATrOTOBMEHHbIMKW OTBETaMu obydvarolmecs nepeparoT negarorm4eckoMy paboTHUKY Ans
nocneaymroLLero oLeHnBaHnsa pesyrnbTaToB TEKyLLEero KOHTPOns ycneBaemocTu.

Mpn npoBegeHuM TeKyero KOHTPONSA ycrneBaemMocTM B (POpMe TeCTUPOBaHMA MO  PacnopsKEHUo
neparormyeckoro paboTHuka obyvaroLmecs yorparoT Bce NNYHbIE BELLW, SMEKTPOHHbIE CPeacTBa CBA3WN, NevYaTHbIe U
(Mnn) pyKoNUCHBIE UCTOYHMKM MHMOPMaLUMK, Mony4valT TecToBble 3adaHus B neyaTHow dopme, rge ykasbiBaroT
®amunua, Uma, OtyecTBO (NpU Hannyum), Homep y4vebHOM rpynnbl U AaTy NPOBEAEHWNs TeKylwero KOHTPOms
ycnesaemocTn. B TeuveHue ycTaHOBNEHHOro negarormyeckum paboTHMKOM BpeMeHu obydatolmecst MUCbMEHHO
npoxoasaT TecTuposaHue. o NcTeveHnn yCTaHOBIEHHONO BPEMEHU TECTOBbIE 3a4aHus ¢ oTBeTamu obyvarolumecs
nepefaloT neparormyeckomy paboTHUKY ANA nocrefylowero OUeHMBaHWA pes3ynbTaToB TeKyLero KOHTPOons
yCcrneBaemocCTu.

KomnbtoTepHoe TecTMpoBaHue nposBoanTcs ¢ ucnonb3osaHnem ANOC Kysl'TY.

Mpyv npoBegeHnM NPOMEXYTOYHOM aTtTecTauMnm B OpMe 3k3ameHa/sayeta, MPOBOAUMOrO YCTHO WU
MMCbMEHHO, MO PacriopsPKeHuto negarormyeckoro paboTHuka obyvarowmecs ybupaloT BCe NnWYHble By,
3MEKTPOHHbIE CPeAcTBa CBA3W, NeyaTHble M (MNKN) PYKOMUCHbIE MCTOYHMKM WHGOPMauMK, AOCTalT YUCTBIN NNCT
6ymarn nmoboro pasmepa U pyyKy, BblOGupatoT crnyyariHblM 06pa3om 3k3ameHauMoHHbIM Bunet. Ha nucte Bymarn
sanucbiBatoTes  damununsa, Wmsa, OTtyecTBo (Mpy  HanuymMu), HOMep Yy4eGHOW rpynnbl, Aata npoBedeHus
NPOMEXYTOYHOW aTTecTaumm U HOMEp 3K3ameHauMOHHOro buneta. B TevyeHvne yCcTaHOBMEHHOro negarornvyeckum
paboTHMKOM BpemeHu, HO He meHee 30 MuHYT, obyvarolmecs MUCbMEHHO (HOPMYMMPYIOT OTBETbl Ha BOMPOCHI
3K3aMeHaumoHHoro buneta, mocne 4Yero caalT NUCT C OTBeTaMu negarormyeckoMy paboTHuky. lMeparornyeckui
paboTHMK NPV OLIEHKE OTBETOB Ha 3K3aMeHaLMOHHble BOMPOChbI MMeeT NpaBo 3agaTb OOy4varommcs BOMPOCHI,
HeobxoAvMble Ans MOSICHEHWUS NpedoCTaBfleHHbIX OTBETOB, A Takke AOMOMHUTENbHbIE BOMPOCHI MO COAEPXKaHMWIO
AVNCUMNNVHBI.

lMpy NpoBedeHUN MPOMEXYTOYHOW aTTecTauum B OpMe TECTUPOBaHWSA MO PaCMOPSKEHWI0 Meaarormniyeckoro
paboTHuka obydatolwmecs ybupaloT BCe fnMYHble BeLM, SNEKTPOHHble CPeAcTBa CBA3W, NeyaTtHble U (Mnwn)
PYKOMUCHbIE NCTOYHMKN MHDOPMaLIMK, NOMyYaloT TECTOBbIE 3aAaHnsA B ne4YaTHoOn dopme, rae ykasbiearoT Pammnus,
Nmsa, OTyecTBO (NpM Hanmuuu), Homep y4ebOHOW rpynnbl M AaTy NPOBEAEHWS MPOMEXYTOYHOM aTTtectaumun. B
TEYeHVe YCTaAHOBMEHHOro nejarorMyeckum paboTHMKOM  BpemeHu ofyyarlmecs MUCbMEHHO MPOXOAsT
TecTupoBaHue. Mo ncTevyeHnm yCcTaHOBMEHHOTO BPEMEHM TECTOBLIE 3a4aHns C oTBeTamu obydvarowmecs nepegarT
neparorn4yeckomy paboTHUKY AN NocneayoLwero oLeHMBaHus pe3ynbTaTos.

KomnbtoTepHoe TecTMpoBaHue npoBoaunTcs ¢ ucnonb3oBaHnem ANOC dwmnmana KyalTY.

PesynbTaTbl TeKyllero KOHTPOMS ycrneBaemMoCTU AOBOASATCS A0 CBedeHus obyyalowmxcs B TeyeHue Tpex
y4ebOHbIX OHeln, crnegyllmx 3a AHEM NPOBeOEHWUs TeKyLUero KOHTPOMs ycrneBaeMoCTW, M MOryT ObiTb y4TeHbl
negarorm4eckuMm paboTHUMKOM MpU  MPOMEXYTOYHOW atTectaumu. PesynbTaTbl NpOMEXyTOYHOW aTTectaumm
AOBOAATCH A0 cBeAeHus obyyatowmnxcs B AeHb NpoBeaeHNS NPOMEXYTOYHOW aTTecTaumu.

lMpn nogrotoBke OTBETOB Ha BOMPOCHI MPW NPOBEAEHWMM TEKyLEero KOHTPONA YCneBaemMoCcTu W npu
NPOXOXAEHNM MPOMEXYTOYHOM aTTecTaumm oOyyaloWMMCSa 3anpeLiaeTcs MCMonb3oBaHWe MObIX ANEKTPOHHbIX
CpPeacTB CBA3W, MeyaTHbIX U (MNK) PYKOMUCHBIX MCTOYHMKOB MHAOpMaumnn. B cnyyae obGHapyxeHns negarornyeckmm
paboTHMKOM hakTa MCMonb3oBaHMS Oby4YaloLMMCH MpU NOArOTOBKE OTBETOB Ha BOMPOCH! yKa3aHHbIX UCTOYHWKOB
MHGOPMaLMM — OLUEeHKa pe3ynbTaToB TeKyLero KOHTPOMs YCreBaemMocTM U (Unv) NPOMEXYTOYHOW aTTectaumn
cooTtBeTcTBYeT 0 6annos.

[Mpn npoxoxaeHun TeKyLlero KOHTPOMS YCMeBaemMoCTM WM MPOMEXYTOYHOW aTtTecTauum obyyalowmnmmncs ¢
OrpaHNYEHHbIMU  BO3MOXHOCTSAMU 340POBbS W WMHBanuMaamu, AOMYCKaeTCs MpUCYTCTBME B MOMELLEHWM Iul,
OKas3blBalLWMM Takum OOy4yaloLMMCH COOTBETCTBYIOLLYIO MOMOLLb, @ ANS MNOArOTOBKUM MMW OTBETOB OTBOAMTCHA
AOMNOMHNTENBHOE BPEMS C y4ETOM 0COBEHHOCTEN UX NCMXOU3NYECKOr0 PasBUTUS, MHAVBMOYaIbHbIX BO3MOXHOCTEN
N COCTOSIHUSI 3[0POBbSI.

6 YuyebHO-meTOoAMYecKoe obecneyeHue

6.1 OcHoBHas nuTepaTtypa

1. Wwunaves, B. C. Bebicwas matemaTtuka: yyebHoe nocobume ana Bysos/ B. C. lUunaueB. — 8-e wu3g.,
nepepab. n gon. — Mocksa : N3gatenbctBo KOpawT, 2023. — 447 ¢. — (Bbicwee o6pasoBaHue). — ISBN 978-5-534-
12319-7. — TekcT : o9nekTpoHHbIi [/ O6pasoBatenbHas nnatgopma HOpawt [canTt]. — URL:

https://urait.ru/bcode/510530.

2. Brnagumupckuin, B. M. Matematuka. Obwuin kypc : y4ebHuk / B. M. Bnagumupckuin, A. B. lTopctko, A. M.
Epycanumcknii. — 4-e usa., ctep. — Cankt-MeTepbypr : JlaHb, 2022. — 960 c. — ISBN 978-5-8114-0445-2. —
TeKCT : anNeKTPOHHEIN // JlaHb : anekTpoHHO-6MbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/210206. —
Pexum pocTtyna: anst aBTopus. nonb3oBaTtenen.

6.2. lononHuTenbHasa nuTepaTtypa
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1. [Oanko MN.E. Bbiclias maTemaTuka B ynpaxHeHusX 1 3afadax: y4ebHoe nocobue ansi By3oB. B 2-x yacTsx.
Yactb 1./ T.E. OaHko u gp. - 6-e nsa. — M.: OO0 «M3gat. «OHUKC »»; OO0 Usgat. Mnp «ObpasoBaHune», 2007. —
304 c. -= TeKcT: HeNnoCpeACTBEHHbIN.

2. DaHko MN.E. Bbicluas maTemaTuka B yNnpaxHeHUsX n 3agadax: yyebHoe nocobue ans By3oB. B 2-x yacTtax.
Yactb 1./ MN.E. daHko n gp. - 6-e u3g. — M.: OO0 «M3gat. «OHUKC»»; OO0 Uzpat. Mup «ObpasoBaHue», 2007. —
416 c. — TeKkcT: HenocpeaCTBEHHbIN.

3. boromonos, H. B. MaTtemaTtuka : y4yebHuk ansi BysoB / H. B. boromonos, l1. . CamoineHko. — 5-e nag.,
nepepab. n gon. — Mockga : M3pgatenscteo KOpawT, 2023. — 401 c. — (Bbicwee o6pasoBaHue). — ISBN 978-5-534-
07001-9. — Tekct : oanekTpoHHbln [/ Ob6pasosatenbHas nnatcdopma HOpant [cant]. — URL:
https://urait.ru/bcode/510750.

4. boromornos, H. B. MatemaTtuka. 3agauu ¢ peweHuamu : yyebHoe nocobue ans sysos / H. B. boromonos. —
2-e wn3g., nepepab. n pon. — Mocksa : W3gatenscteBo lOpant, 2023. — 755 c. — (Bbicliee obpasoBaHue). —
ISBN 978-5-534-16210-3. — TekcT : anekTpoHHbin // O6pasoBaTtenbHas nnaTtdopma HOpant [canT]. — URL:
https://urait.ru/bcode/530619.

5. BBefeHve B BbICLUYO MaTeMaTuKy : y4ebHuK 1 npakTukym anst By3os / M. B. XpunyHoBa [u ap.] ; nog obuen
pepakuven M. B. XpunyHoBoi, W. W. UpiraHok. — Mocksa : M3pgatenbctBo HOpant, 2023. — 478 c. — (Bbicliee
obpasoBaHue). — ISBN 978-5-534-15087-2. — TekcT : anekTpoHHbIn // ObpasosaTtensbHas nnatdopma HOpaunt
[canT]. — URL: https://urait.ru/bcode/511397.

6. loronuH, B. A. C6opHuK 3agaHuin no matematmke [TekcT] : yuebHoe nocobre Ans CTyAEeHTOB TEXHUYECKMX 1
9KOHOMWYECKUX HamnpaBneHun, usyyawwimx avcumnnuHbel "Matematuka", "Beicliag matematuka', "MaTemaTtuka
(o6wmn kypc)", "MaTemaTtuyeckun aHanus", "Teopusi BEpOSITHOCTEN 1 MaTemaTtuyeckas ctatuctuka" / B. A. ForonuH,
N. A. EpmackoBa ; B. A. ToronuH, U. A. EpmakoBa ; ®IBOY BO "Kysbac. roc. TexH. yH-T um. T. ®. MNopbayesa", Kad.
Matematuku. — Kemeposo : Kysl'TY, 2018. - 127 «c¢. - ISBN 9785906969934. - URL:
http://library.kuzstu.ru/meto.php?n=91700&type=utchposob:common.

7. ToronuH, B. A. Matematudeckuin aHanu3 [TekcT] : yd4ebGHoe nocobue Ans CTYAEHTOB TEXHUYECKUX W
9KOHOMWYECKUX HanpaBneHur, u3ydarlmx gucumnnuHel «Matematuka» n «MaTtematumdeckmn aHanus» / B. A.
loronuH, U. A. EpmakoBa ; B. A. ToronuH, N. A. EpmakoBa ; ®rbOY BO «Kysbac. roc. TexH. yH-T um. T. O.
lopbadveBa», Kad. matemaTtukn. — Kemeposo : MagatenbctBo KyalTY, 2016. — 114 c. — ISBN 9785906888198. —
URL: http://library.kuzstu.ru/meto.php?n=91479&type=utchposob:common.

6.3 MeToaunyeckasa nutepartypa

9. MaTematuka: MHTEerpanbHOE MWCYWUCMEHWE: MEeToouYeckMe martepuanbl onsg oby4valowmuxcs HanpaBneHui
bakanaspuaTta n Bcex cneuuanbHocTen Bcex dopm obyyeHus / PrBOY BO "Kysbac. roc. TexH. yH-T um. T. .
Mopbayesa", Kadp. matemaTuku ; cocT.: E. A. Hukonaesa, E. B. lNpeiic, E. B. N'ytoBa. — Kemeposo : Kysl'TY, 2018. —
88 c. — URL: http://library.kuzstu.ru/meto.php?n=9152 (garta obpaweHuns: 06.04.2020). — TeKCT : 3NEeKTPOHHBIN.

10. MaTtemaTvka. MaTemaTnyeckas cTaTUCTMKa: MeToAMYeckne martepuansl Ans obydvaloWwmnxca HanpaBneHui
OakanaBspuaTta n Bcex cneuuwanbHocTel Bcex dopm obydeHust /| PFBOY BO "Kysbac. roc. TexH. yH-T um. T. ®.
lopbaueBa", Kad. matematukm; coct. WN. A EpmakoBa. — Kemeposo: Kys['TY, 2018. — 27 c. — URL:
http://library.kuzstu.ru/meto.php?n=9156 (nata obparyeHus: 06.04.2020). — TeKCT : ANEKTPOHHbIN.

11. MaTtemaTuka: gudpdepeHumanbHble  ypaBHEHWS: MeToaudeckue martepuansl  ansg  obyvarolmxcs
HanpaeneHun 6akanaBpuaTta U BCex cneumansHocTen Bcex opm obydenns / PrbOY BO "Kysbac. roc. TexH. yH-T
um. T. ®. Nopbauesa", Kacp. matemaTuku; coct.: B. M. Bonkos, E. A. BonkoBa. — KemepoBo : Kyal'TY, 2018. — 17 ¢. —
URL: http://library.kuzstu.ru/meto.php?n=9153 (gata obpaweHuna: 06.04.2020). — TeKCT : 3NEKTPOHHBIW.

12. MaTtemaTvka. [uddepeHumanbHoe uWCYMCNEeHWe : MeToguyeckue maTtepuanbsl ans  obydarowmxcs
HanpasneHun 6akanaBpuaTta U Bcex cneumansHocTen Bcex popm o6ydenns / ®rbOY BO "Kysbac. roc. TexH. yH-T
um. T. @. F'opbauesa", Kad. matematumkn; coct. B. A. ToronuH. — KemepoBo : Kyal'TY, 2018. — 15 c. — URL:
http://library.kuzstu.ru/meto.php?n=9154 (nata obparyeHus: 06.04.2020). — TeKCT : SNEKTPOHHbINA.

13. MaTtemaTuka. BekTopHas anrebpa: metogudeckve MaTepuanbl Ans  obydalomxcss  HanpaBneHuin
bakanaBpuaTta n Bcex cneumwanbHocTen Bcex dopm obyyeHusa / rbBOY BO "Kysbac. roc. TexH. yH-T um. T. .
lopbaueBa"; coct. E. H. TpubanoB. - Kemeposo: KyslTY, 2018. - 12 c¢. - URL:
http://library.kuzstu.ru/meto.php?n=9155 (gata obpawyeHuns: 06.04.2020). — TeKCT : SNEKTPOHHBIN.

14. Matematuka. Psgbl : mMeToguyeckue martepuansl Ana obydawlmxcs HanpasneHun 6akanaBpuaTta wu
BCcexcneumanbHocTen Bcex opm obyyeHus / ®rBOY BO "Kysbac. roc. TexH. yH-T um. T. ®. Nopbayesa", Kad.
matematuku; coct.. . A. KasynmHa [n gp.J. — Kemeposo: KyalTY, 2018. - 20 c. - URL:
http://library.kuzstu.ru/meto.php?n=9161 (nata obpaiyeHus: 06.04.2020). — TeKCT: 3NEKTPOHHBIN.

15. MatemaTuka: YHKLUM HECKOMbKUX MEPEMEHHBbIX: METOAMYeckMe maTtepuanbl Ans  obydatomxcst
TEXHUYECKUX U IKOHOMMYECKMX HampaBneHur, usydawlmx avcumnnuHel "MaTtemaTuka", "Bbicluas maTematumka',
"MaTemaTuka (obwuin kypc)", "MaTtemaTtudeckuin aHanus" Bcex popm obyyenusi / ®rbOY BO "Kysbac. roc. TexH. yH-T
um. T. ®. Nopbauvesa", Kac. matemaTnkm; coct.: A. B. Aarunesa, U. C. KysHeuoB. — Kemeposo: Kyal'TY, 2018. — 25
¢. — URL: http://library.kuzstu.ru/meto.php?n=9228 (nata obpawierus: 06.04.2020). — TEKCT: 3NEKTPOHHbIN.

16. MatemaTtuka: nuHenHas anrebpa: MeToauyeckne MaTtepuanbl AONs CTYOEHTOB  TEXHUYECKMX MU
9KOHOMMYECKUX HanpaBfneHun, usyyawLwimx avcumnnuHel "Matematuka", "Beicias matematuka', "MaTematuka
(o6wwmn kypc)" Bcex dpopm 06y4veHns / ®rbOY BO "Kysbac. roc. TexH. yH-T um. T. ®. Nopbayesa", Kad. maTtemaTtuky;
coct.. E. B. [Tllpenc, E. A. BonkoBa. - Kemeposo: Ky3[TY, 2018. - 40 ¢ - URL:
http://library.kuzstu.ru/meto.php?n=9227 (nata obpaiyeHus: 06.04.2020). — TeKCT: 3NEeKTPOHHBIN.

17. Matematuka: Teopusi pyHKUUIA KOMMIIEKCHOTO MEPEMEHHOro: MeToauyveckne martepuansl Ans CTyAEHTOB
TEXHUYECKMX M IKOHOMUYECKUX HanpaBfeHW MNOATOTOBKM, M3yvarowmx gucumnnubbl "MatemaTuka", "Beiclias
MaTemaTtuka", "MaTtematuka (o6wumin kypc)", Bcex cdopm o6yyeHus / PrBEOY BO "Kysbac. roc. TexH. yHT um. T. .
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lopbayveBa", Kad. matematmkm ; coct. A. B. [OaruneBa. — Kemeposo: Kyal'TY, 2018. — 53 c. — URL:
http://library.kuzstu.ru/meto.php?n=9417 (naTa obpaLueHus: 06.04.2020). — TeKCT : BNEKTPOHHBIN.

6.4 NpodheccrnoHanbHble 6a3bl AaHHbLIX U UHDOPMALIMOHHbIE CNPaBOYHbIe CUCTEMbI

1. OnekTpoHHasa bubnunoteka Kysl'TY https://elib.kuzstu.ru/

2. OnekTpoHHas bubnunoteyvHasa cuctema «JlaHb» http://e.lanbook.com

3. OnekTpoHHas 6ubnuoTeyHas cuctema HoOBOCMOMPCKOro rocyAapCTBEHHOTO TEXHUYECKOro YHMBepcuTeTa
https://clck.ru/UoXpv

4. OnekTpoHHas bubnuoteyHasa cuctema «HOpawnT» https://urait.ru/

7 MNMepeyeHb pecypcoB MHOPMaALNOHHO-TeNTEKOMMYHUKaUNOHHOW ceTn «MHTepHeT»

1. OdwmumanbHbIii caiT Kysbacckoro rocyaapCTBEHHOrO TEXHUYECKOrO yHMBepcuTeTa umern T.0. Mopbayesa.
Pexum gocTyna: https://kuzstu.ru/.

2. OdmumanbHbii cant domnmana Kyal'TY B r. Benoso. Pexum goctyna: http://belovokyzgty.ru/.

3. OnekTpoHHas nHgopmaumoHHo-obpa3soBaTenbHas cpefa dunuana Kysl'TY B r. Bernoso. Pexum gocrtyna:
http://eos.belovokyzgty.ru/

4. Hay4yHas anektpoHHas 6ubnuoteka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

8 MeToamnyeckue ykasaHusa gnsa odyvyaroLmxcs no ocCBoeHU0 gucuunnuibl "MaTtemaTtuka”

CamocTosiTenbHas pabota oOy4yatowlerocss SBNSETCA 4acTbilo ero y4yeOHoOW OeATEeNnbHOCTU U OpraHu3yeTcst
cnepytowmm obpasom:

1. o Hayana ocBOEeHUS AUCLMNIMHBI 00y4YatoleMycsi Heo6X0ANMO O3HAaKOMUTBLCS C codepKaHuem pabouein
nporpaMMbl AUCLUMIMHEI (MOAyNs), B TOM Yucre:

- C pesynbTtaTaMu oby4YeHns No AUCLUMITUHE;

- CO CTPYKTYpOW 1 coAep>KaHUeM OMUCLIMMNIUHBI;

- C NepeyHeM OCHOBHOW, JOMOSNHUTENbHON, METOAMYECKON NUTEepaTypbl, NpodeccnoHanbHbiX 6a3 AaHHbIX U
WMH(POPMALMOHHBIX CMPABOYHBLIX CUCTEM, @ TaKKe Mepuoamnyecknx usgaHumn, UCnonb3oBaHMe KOTOpbIX Heobxoanmo
npy U3y4eHUn OUCLUUNINHBI.

2. B nepropg 0CBOEHUSA ANCLUNIUHBI 00YyYaoLNNCA OCYLLIECTBNAET CaMOCTOATENbHYI0 PaboTy, BKIHOYAOLLYIO:

- pelueHue 3agav;

- CaMOCTOSITENIbHOE W3y4YeHWE TeM, MPeAyCMOTPEHHbIX paboyelrt MporpamMmon, HO HE PaCCMOTPEHHbIX Ha
3aHATMAX NEKUMOHHOro (CeMMHapCKoro) tuna u (unu) yrnybrneHHoe M3yvyeHue TeM, PacCMOTPEHHbIX HA 3aHATUAX
NEKUMOHHOTO (CEMMHAPCKOro) Tuna B COOTBETCTBMU C MEPEYHEM OCHOBHOW M [OMOMHUTENbHOW NWUTepaTyphl,
npodeccroHarnbHbix 6a3 4aHHbIX M UHCOPMALMOHHBLIX CMPABOYHbIX CUCTEM, @ TakKe NePUOANYECKUX U3AaHNIA;

- MOArOTOBKY K TEKYLLEMY KOHTPOIIH0 YCNEBAaEMOCTM U NPOMEXYTOYHOW aTTecTaumu.

B cnyyae 3aTpygHEHWI, BO3HUKAKOLUX MPU  BbINOMHEHWM CaMOCTOSITENbHOMW paboTel, obyvarolemycs
Heo6xoaMMo 06paTUTLCS 3a KOHCyNbTauMew Kk negarormyeckoMy paboTHuky. Meproabl NPOBEAEHNST KOHCYNbTaLui
yCTaHaBNMBaTCS B pacnucaHuy KOHCynbTauuin

9 TMepeyeHb MHGPOPMALMOHHBLIX TEXHONOIMMIA, UCNOJIb3yeMbIX MPU OCYLLECTBIIEHUM O0Opa3oBaTeNibHOro
npouecca no AucuunnuHe "MaTtemaTuka", BKIOYaA nepevyeHb MporpamMMHOro obGecneyeHuss u
MH(OPMaLMOHHbIX CIPABOYHbIX CUCTEM

[nsi n3y4eHnss AUCUMNIUHBI MOXET UCMONb30BaThLCA Creaytollee nporpammHoe obecrneyeHume:
Libre Office

Mozilla Firefox

Google Chrome

Opera

Yandex

agrwnPE

10 OnucaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, Heo6xoaMmon ana ocyuiecTtBrieHUs 06pa3OBaTeanoro
npouecca no gucumnnuHe «MatemaTmka»

Ina ocyuwecTerneHnsi obpasoBaTeflbHOrO rMpouecca MNo  AUCUMMNUHE NpPeaycMOTPeHbl  creuuanbHble
nomMeLleHuns:

MomeweHne Ne 306 npeacraBnsetr cobor yd4eGHylo ayouTtopuio Ond NpoBeAeHWns y4ebHbIX 3aHSATUN,
npenycMOTPEHHbIX nporpammori 6akanaepuaTa, OCHaLleHHyto o0opyaoBaHMEM W TEXHUYECKUMW CcpeacTBamu
0byyeHus

MNepeyeHb OCHOBHOro 060pyAoBaHus:

[pOEKUNOHHbIN 3KpaH

MepeHocHo HOYTOYK

MpoekTop Acer X1230S, makcumanbHoe paspelueHne 1024x768

[ocka

MepeHocHas kadenpa

Y4yebHasa mebenb
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http://library.kuzstu.ru/meto.php?n=9417
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http://e.lanbook.com/
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https://kuzstu.ru/
http://belovokyzgty.ru/
http://eоs.belovokyzgty.ru/
https://elibrary.ru/defaultx.asp?

Y4yeOHoO-HarnsgHbIe nocoousn:

TemaTtuyeckme nnncTpaumm.

MporpammMHoe obecneyeHue:

OnepaumoHHas cuctema Microsoft Windows 10

MakeTbl nporpamMHbix NpogykTos Office 2010.

CpeqacTtBo aHTMBMPYCHOM 3awmTbl ESET Endpoint Antivirus

MomelueHne Ne 219 ana camocTosTeNIbHOM PaboThbl OOYYAIOLMXCA OCHALLEHHOE KOMMbIOTEPHOW TEXHUKOW
C BO3MOXHOCTbIO NnoAkmnoyeHus Kk cetn «UMHTepHeT» u obecneveHnem [oOCTyna B 3MEeKTPOHHO-o6pa3oBaTeribHyo
cpeny OpraHusaumu.

MNepeyeHb 0OCHOBHOro o60pyAoBaHUs:

ABTOMaTM3UpoBaHHble paboune mecta — 10

KomnbloTep-MoHo6ok Lenovo Idea Centre C225 -10 wr.

OwnaroHanb18.5"Pa3pelueHne1366 x 768

Tunosas koHdurypauma AMDE-Series /1.7 [Ty /216 /500 6

vrabuTHein Ethernet

MakcumanbHbIi 06bem onepaTveHon namsatn 86

WNHTepdencbiRI-45MHDMI.

Y4yebHasa mebenb

Y4yeOHoO-HarnsaHble nocoousn:

MHopmaunoHHble cTeHabl 2 LWT.

TemaTnyeckne unncTpaumn.

MporpammMmHoe obecneyeHue:

OnepaumnoHHas cuctema Microsoft Windows10

MakeTbl nporpammHbix npogykTos Office 2010.

CpepncTBo aHTMBUpPYCHON 3awwmnTbl ESET Endpoint Antivirus

JocTyn K 9nekTpoHHbIM OGUBRMoTeYHbIM cucTteMam  «JlaHb», «HOpanT», «TexHopmaTuB», 3MEKTPOHHON
oubnunoteke KyalTY, cnpaBoyHO - npaBoBoi cucteme «KoHcynbTaHTIINoC», 3MEKTPOHHOW WHOPMaLIMOHHO-
ob6pasoBaTtenbHon cpeae dunuana Kysl'TY B r. Benoso, nHgpopmaLMoHHO-KOMMYHMKaLUMOHHON ceTu «HTepHeT».

ABUC: 1-C bubnumoTeka.

MomeleHne Ne 318 ana camocTosiTenbHOM PaboThbl OOYYalOLMXCA OCHALLEHHOE KOMMbIOTEPHOW TEXHWUKOW
C BO3MOXHOCTbIO NOAKMIYeHnsa K cetn «MHTepHeT» 1 obecnedveHmem [oCTyna B 3NEKTPOHHO-0OpasoBaTenbHyo
cpegy OpraHusaumu.

MepeyeHb OCHOBHOro o60pyAoBaHuUs:

O6Lwwas nokanbHasa komnbloTepHas ceTb MHTepHeT.

ABTOMaTM3npoBaHHble paboune mecta — 20

HoyT6ykn-20

ABTOMaTM3UpoBaHHOe paboyee MecTo npenogasaTtens

Mpoueccop Intel Core i3-2120 Sandy Bridge 3300 MI'y s1155, onepaTuBHas namsite 8 6 (2x4 6) DDR3
1600MTI"u, »xécTkmin guck 500 ' 7200 rpm

Bugeo-kapta AMD Radeon RX 560 2 I'6

MpuHTep nasepHein HP Laserdet Pro M104a

MHTepaktuBHas cuctema SmartBoardSB680

MepeHocHas kadenpa

®drnvnyapt

YyebHasn mebenb

YyebHo-HarnsgHble nocobus:

MepekngHblie cncTembl — 21UT.

TemaTtnyeckne nnnocTpaymm

MporpammHoe ob6ecneyeHue:

OnepaunoHHas cucteMma Microsoft Windows 10

MakeTbl nporpamMHbix NpogykTos Office 2010.

CpeacTBo aHTMBUPYCHOM 3awmTbl ESET Endpoint Antivirus

[porpammHbIn KOMANekec Smart Ans MHTEPakKTUBHbBIX KOMMSIEKTOB.

[ocTyn K 3NeKTPOHHbIM OubnuoteyHblM cuctemam «JlaHb», «HOpanT», «Akagemus», «Znanium,comy»
3NeKTPOHHON Bubnuoteke Kyal'TY, aneKkTpoOHHOW MHOPMaUMOHHO-00pa3oBaTenbHoOn cpeqe unuana Kyl TY B T.
Benoso, NHHPOPMaLIMOHHO-KOMMYHUKALMOHHOW ceTn « IHTepHeT».

11 UHble cBepeHus 1 (MNK) maTepuansbl

O6GpasoBaTenbHbIi NMPOLLECC OCYLLECTBMSETCA C WUCMOMb30BaHMEM KaK TPAOULMOHHbLIX, Tak U COBPEMEHHbIX
WHTEPAKTMBHBIX TEXHOMOMMIA. Mpu KOHTAKTHOW paboTe negarormyeckoro paboTHUKa ¢ 00yYarLMMMCA NMPUMEHSIIOTCS
cnegyowime afieMeHTbl UHTEPaKTUBHBLIX TEXHOMOMNIA:

1.coBMeCTHbIV pa3bop NpobnemHbIX CUTyaumi;
2.COBMECTHOE BbISIBIIEHNE MPUYMHHO-CNEACTBEHHbLIX CBSAA3e/ Bellerd U COObITUIA, MNPOMCXOOALNX B
NOBCEAHEBHOW XWU3HU, U UX COMOCTaBIIEHNE C Y4EOHBIM MaTepmnarnom.
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