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BBEOEHUE

1. OueHoyHble maTepuansl No gucuuniuHe (Moaynio) sABnsaTca obs3aTenbHbIM 060COBNEHHbIM
npunoxeHnem k Paboyer nporpamme gncumninuHel (Mogyns) u npeacTaBneHbl B BUAE OLLEHOYHbIX CPEACTB.

2. OueHo4YHble MaTepuarnbl SABMASIOTCA  COCTaBHOW  4acTbld  HOPMaTMBHO-METOANYECKOro
obecrneyeHns CUCTEMbI OLIEHKN KayecTBa OCBOEHMS 00y4aoLWUMNCS yKasaHHON ANCUMNVHBI (Moayns).

3. Mpu nomoLM OUEHOYHbIX MaTepuanoB OCYLLECTBMSETCA KOHTPOMb WM YMNpaBrieHue MpoLeccoMm
dopmmpoBaHna obyyaloWmMMnUca KOMMeTeHUMn, u3 uyucna npegycMmotpeHHbix PrOC BO B kayectse
pe3ynbTaToB OCBOEHWS ANCLMNIMHBI (MOAYIS).

4. OueHoYHble MaTepuansl No AMcUMNInHe (MOAyN0) BKOYalOT B cebs:

- OLEeHOYHble cpefcTBa, MPUMEHSEeMble NPV NPOMEXYTOYHOW aTTecTaumum no uToram U3yyeHus
ONCUMNNWHBI (Moayns).

- OLUEHOYHble CcpefacTBa, MPUMMEHsAEeMble B paMKax WHAMBUAyanusauuu BbIMOSTHEHWS, KOHTPOIS
dukcmpoBaHHbix Bugos BAPO;

- OLleHOYHbIE CcpecTBa, NPMMEHsSeMble NS TEKYLLEero KOHTPOnNs;

5. PaspaboTunkamu OLEHOYHbIX MaTepumarnos no AMCUMNNNHE (MOAYI0) ABNSATCS nNpenoaasaTtenu
Kadedpbl, obecneumBamolen un3ydeHne obydalowmmMucs  AucumnnuHbl  (Mogynsd) B Akagemuu.
CopepxaTenbHoW OCHOBOW [Ans pa3paboTkM OLeHOYHbIX MaTtepuanoB sBnsgetcsa Paboyas nporpamma
ONCUMNNUHBI (Moayns).



1. OXMOAEMBbIE PE3YNNIbTATbI U3YYEHUA
y4yeOGHOM aucuunnuHbl (Moayns) nepcoHarnbHbIA YPOBEHb AOCTUXEHUA KOTOPbLIX NpoBepsieTcA
C Ucnonb3oBaHMeM NpeaAcTaBeHHbIX B M. 3 OLleHOUYHbIX MaTep1Manos

KomneTteHuuu, B

(hopmuposaHim Koa n KOMMNOHEHTbI KOMMETEHLUIA,
KOTOPbIX HanmeHoBaH opMUpyemMble B paMKax AaHHON AMCLMUMIIMHBI
Saﬂ,eﬁCTBOBaHa ve (kak oXngaeMbl pe3ynbTaT ee OCBOEHMWS)
ancuuninmnHa nHankKaTtopa
JOCTUXEHNN BNageTb
3HaTb U yMeTb Ooenatb
KoA HanMeHoBaHuUe | KOMNeTeHunn o HaBblKaMU
noHMMaTb | (@encrteoBaTb)
(MMeTb HaBbIKK)
1 2 3 4 5
ObwenpodeccrnoHanbHbie KOMNEeTEHUUN
Orl1K-1 criocobeH pewatb | WNO-1onk- 3HaeT  OCHOBHble | yMeeT WCnonb3oBaTb | Bnageet HaBbIKOM
TUnoBbIE 3adaum | “cnonb3yet 3aKOHbI OCHOBHblE 3aKOHbl | MCMONb30BaHUS
e OCHOBHble ~ 3aKOHbl | ECTECTBEHHOHAay4YH | eCTeCTBEHHOHay4HbIX | OCHOBHbIX 3aKOHOB
npogeccitoHancHoi €CTECTBEHHOHAYYH bIX AUCUMMIUH AN | OMCLMNIMH Anst | ecTeCcTBEHHOHAYYHbIX
ACATENBHOCTU Ha | Lix gucumnnuu gns | pewenus peLLeHus JVCLMNAVH ans
ocHoBe 3HAHWU | pelueHus cTaHdapTHbIX CcTaHdapTHbIX 3a4ady B | pelleHus CTaHgapTHbIX
OCHOBHbIX  3aKOHOB | CTaHOapTHbIX 3adadv | 3agad B obnactm | obnactu BOAHbIX | 3agad B obnactu
MaTeMaTUYecKuX, B 06GnacTu BOAHbIX | BOAHbIX GropecypcoB u | BoAHbIX GMOpecypcoB K
€CTECTBEHHOHaYYHbI Gropecypcos n | Guopecypcos U | akBakynbTypbl aKBakynbTypbl
x y | aKBaKyneTypel aKBaKynbTypbl
obuienpodeccroHan
bHbIX AUNCUMINJIMH C
NpUMEHEHNEM
NHOPMaLMOHHO-
KOMMYHMKaLUMNOHHbIX
TEXHONOTUN




2. PEECTP

311eMeHTOB OLeHOYHbIX MaTepuarios Nno gucuunianHe (Mogyso)

'pynna oueHO4YHbIX

OueHo4Hoe cpeacTBoO UJTN ero afieMeHT

cpeacTs HanmeHoBaHue
1 2
1 CpeD,CTBa ans MepeyeHb 3K3aMeHaLMOHHbIX BONMPOCOB
: o [lepeyeHb BONPOCOB K 3a4eTy No AUCUMMUHE (MOAYMI0)
NPOMeXyTO4YHOU

artTectaumm no utoram
n3yvyeHna ancumnnimnHbl

KpVITepI/II/I OLIeHKUN K 3K3aMeHy

KpuTepum oLeHKkm K 3a4éTy

2. Cpencrteaans
NHOMBUAYanM3aunm
BbIMNOSTHEHUS,KOHTPOSIS
MKCMpPOBaHHbIX BUOOB
(BAPO)

He npeanycMoTpeHbl y‘-leﬁHbIM nnaHom

3. Cpeactea gns
TeKyLero KOHTpPons

KomMnnekT 3agaHuin Ans camoctosiTenbHoOW paboThbl obyyaroLumxcst

KpuTepum oueHkM camocTosiTenbHoM paboTel oby4vaoLmxcs

LLikana oueHnBaHus

Komnnekr KOHTPOJIbHbIX BONPOCOB A5 NpoBeAeHUs YCTHbIX ONMpocoB

KpvTepum oLeHK/ NpoBeAeHs1 YCTHbIX ONPOCOB

Lkana oueH1BaHWSI NPOBEAEHUS YCTHbIX ONPOCOB

KomnnekT 3agaHui gns CEMUHAPCKMNX 3aHATUN

KpuTepum oueHkn paGOTbI Ha CEMMUHAPCKNX 3aHATUAX

LLikana oueHuBaHus paGOTbI Ha CEMWUHAPCKUX 3aHATUAX

KoMnnekT 3agaHuit 4ns NpoBepoYHbIX patoT

KpnTepum oueHKM NpoBepoYyHbIX paboT

Likana oueH1BaHWs NPOBEPOYHbIX paboT

KomnnekT kelc-3agay

Kputepum oueHuBaHus keric-3agay

LLIkana oueH1BaHUA kenc-3agay




3. OnucaHue nokasarenen, KPMTEPUEB M LLUKaN OLEHUBAHUA KOMNETEHUUN B paMKax AUCLUNINHBbI (Moayns)

YpoBHN CHOPMMPOBAHHOCTY KOMMETEHLNN

KOMneTeHUunsa He

MWHUMaTbHbIN cpeaHun BbICOKUI
ccpopmmpoBaHa
OueHkn chopMMPOBAHHOCTM KOMMETEHUNA
2 3 4 5
KO il OueHka OueHka OueHka «xopowo» QueHka «omu4Ho»
«HeydoeriemeopumerbH | «ydoesemeopumernsH
nHaunkaT [MokasaTenb o» o»
KO-D- n opa VIHD-MKaTO OLEHMBaHNS — Xapaktepuctuka cchopMYpPOBaHHOCTM KOMNETEHLNM dopmbl 1
Ha3BaHue pbl KomneTteHuus B MONHOM CdpopmmpoBaHHOCTb CchopmmpoBaHHOCTb CdhopmmpoBaHHOCTb cpencrea
OOCTUX 3HaHUA, yMEeHU4, mepe He KOMMETEHLMMN KOMMeTEHLM B KOMMETEHLMMN KOHTpOA
KOMMeTeH eHUNn KOMnNeTeH HaBbIKU cchopMupoBaHa. COOTBETCTBYET LiefioM CooTBETCTBYET MOJSIHOCTbLIO ¢hopmupoBaH
uunun unn Mmetomxcs 3HaHWiA, MWHUMaTbHbLIM TpeGoBaHUAM. COOTBETCTBYET nA .
KoMnerte (BJ'Ia,EI,eHVIﬂ) YMEHWI U HaBbLIKOB TpeboBaHUAM. NmetoLumxcs 3HaHUA, TpeboBaHUAM. koMneTeHLun
HLUUK HegocTaTo4vHo Ans I/Imerow,vmxcyl 3HaHUN, YMEHUI, HaBbIKOB U MmemU{MXCH 3HaHWA,
peLleHust NpaKTUYeCKMX YMEHWI, HaBbIKOB B MOTUBALW B LIENOM YMEHWI, HaBbIKOB U
(npodbeccuoHanbHbIX) Lenom AoCTaToO4HO [0CTaToYHO Ans MOTUBALUW B NOSHON
3agay Ans pelleHns peLueHus Mepe AOCTaTOYHO Ans
NPaKTU4YECKMX cTaHaapTHbIX PELLEHMsI CIOXKHbIX
(npodheccroHanbHbIX) NpakTU4YEeCcKmX NpakTU4eCcKmx
3agay (npodeccuoHanbHbix) | (MpodheccmoHanbHbIX)
3agay 3agay
KpuTepuu oueHnBaHus
OrlK-1 MAO-1onk-1 MonHoTa 3HaeT OCHOBHbIE 3aKOHbI He 3HaeT N He MoHMMaeT Nrnoxo 3HaeT n 3HaeT U NoHMMaeT B MOJSIHOW Mepe 3HaeT MepeyeHb
cnocobeH 3HaHU MaTeMaTuKun Ans peLueHns OCHOBHbI€ 3aKOHbI NOHMMaeT OCHOBHbIE OCHOBHbI€ 3aKOHbI M NOHUMaeT 3K3ameHaumo
pelaTb TUnosbie CTaHOapTHLIX 3aaad B maremaTuku ons 3aKOHbI MaTeMaTuKn maremaTukm ons OCHOBHbIE 3aKOHbI HHbIX
3apau obnacTu BoAHbIX pEeLUeHUs] CTaHOapTHbIX Ons pelleHns peLueHus mMaTemMaTuku ans BOMPOCOB,
”pod)e:g;(’Ha"b 6uopecypcoB n 3ajay B obnactu CcTaHAapTHbIX 3apad cTaHAapTHbIX 3ajad peLueHns nepeyeHb
[IESTENbHOCTH aKBaKynbTypbl BOAOHbIX GUOpecypcoB 1 B 06nacTu BogHbIX B obnactu BogHbIX cTaHOapTHbIX 3agad BOMPOCOB K
Ha OCHOBE aKBakyrnbTypbl ©uropecypcoB u BropecypcoB 1 B 06r1acTv BOAHbIX 3avery,
3HaHWI aKBaKynbTypbl aKBaKynbTypbl, 6uopecypcos u KOMMMEeKT
OCHOBHbIX ofHako Jonyckaet aKkBaKynbTypbl 3a4a4 3aaHun ans
3aKOHOB HekoTopble npoBeaeHust
MaTeMaTnYeckux HETOYHOCTU YCTHbIX
, Hanuuune yMeeT NpUMeHATb He yMeeT NpUMEHSITb nnoxo ymeet ymeeT yMeeT MPUMEHNATb OnpocoB,
€CTeCTBEHHOHay YMEHWI OCHOBHbIE 3aKOHbI OCHOBHbIE 3aKOHbI NPUMEHSITb OCHOBHbIE | MPUMEHSATH OCHOBHbIE OCHOBHbIE 3aKOHbI KOMMMEKT
HHbIX 1 mMaTemMaTuKku ONsi peLieHust matemaTvkv ons 3aKOHblI MaTeMaTuKn 3aKOHbI MaTEMaTUKK matemMaTukv ons 3adaHvn ans
obuienpoceccuo CTaHAAPTHLIX 3adaud B PELLEHUS CTAHOAPTHBIX Ans peLLeHus ANs peLueHus peLLeHust CeMUHapPCKNX
nmii’;'l’_m); c obnacTv BoAHbIX 3ajay B obnactu CTaHOapTHbIX 3agad cTaHaapTHbIX 3ajad cTaHaapTHbIX 3apad 3aHATUN,
NpUMEHEHVeM 6uopecypcoB n BOAHbIX G1opecypcoB 1 B 06nacTu BoOHbIX B obnacTu BogHbIX B 06racTu BOAHbIX KoMnnekT
MHDOPMALIMOHHO aKBaKynbTypbl aKBaKynbTypbl 6uopecypcos u 6u1opecypcoB u 6uopecypcos u 3adaHvn n
- aKBaKynbTypbl aKBaKynbTypbl, HO aKBaKynbTypbl BOMPOCOB
KOMMYHMWKaLMOH gonyckaeT oLnbku ans
HbIX TEXHOMOTUI Hanuune BnageeT HaBblkamu He BrnageeT HaBblkamu BnajeeTt HeKoTopbIMU BNnageeT HaBblkamu BrnageeT HaBblkamu camocTtonaTen
HaBbIKOB UCMONb30BaHUS OCHOBHbIX MCMOsb30BaHWs HaBblkamu MCMOosb30BaHWs MCMNONb30BaHNst bHOU paboTl,
(BnapeHue 3aKOHOB OCHOBHbIX 32KOHOB MCMorb30BaHUs OCHOBHbIX 32KOHOB OCHOBHbIX 32KOHOB KOMMIeKT
OnbITOM) €CTeCTBEHHOHay4YHbIX MaTeMaTuKku Ansa OCHOBHbIX 3aKOHOB MaTeMaTuku Ans €CTeCTBEHHOHay4HbIX 3afaHunii 4na
mMaremMaTuku gnsa peLieHuns ancumnind gna NMPOBEPOYHbIX

AONCUUNITMH ONga peleHnda

pelweHna CTaHOapTHbIX

6




cTaHOapTHbIX 3adad B
obnacTu BoaHbIX
©OunopecypcoB 1
aKkBaKynbTypbl

3apad B obnactu

BOAHbIX GUoOpecypcos 1

aKBaKynbTypbl

peLueHust
cTaHdapTHbIX 3agad
B obnacTtun BogHbIX
6uopecypcos u
aKBaKynbTypbl

cTaHOapTHbIX 3agad
B 0bnacTu BoaHbIX
BropecypcoB 1
aKBaKyIbTypbl, HO
[onycKaeT HeKoTopble
HETOYHOCTU

peLueHns
cTaHZapTHbIX 3apad
B obnacTun BogHbIX
6uopecypcos u
akBaKynbTypbl

pabor,
KOMMIEKT
Kenc-3agad




4. TunoBble KOHTPOJbLHbIE 3a4aHUA UIK UHblE MaTepuarnbl, HeO6XxoaNMbIe ANA OLEHKU 3HaHUN,
YMEHMI, HaBbIKOB U (UNKN) oNbITa AEATENbHOCTU, XapaKTepu3yoLWwmx 3tTanbl hopmMmpoBaHus
KOMMEeTEHLMIA B NpoLecce 0CBOEHUA OCHOBHOW npodeccuoHanbHon obpasoBaTenbHOMN NPOorpaMmmbl

4.1. TunoBble KOHTPOJbHbIE 3aAaH1A, He0bXoAUMbIe AN OLEeHKU 3HaHUN, YMEeHUN, HABLIKOB
4.1.1. CpeacTBa AnsA NPOMeXyTOYHOW aTTecTaumMm Nno MToraMm M3yYyeHuMs AUCUMNIvHLI

HOpMaTVIBHaFI 6asa npoBeaeHuA I'IpOMe)KyTO‘-IHOIZ artrTecrtaunnm o6yt-|arou4|/|x0$| no
pe3ynbtatamMm n3yvyeHmna aUCUnnIInHbI:

B1.0.09 MatemaTtuka

1) pewncrteyiowee «llonoxeHne O TekylleM KOHTPOSie YCneBaeMOCTU U MPOMEXYTOYHOW aTTectauum obydvarowmxca ®rbOy BO

Bypstckas TCXA»

OCHOBHbIE XapaKTEPUCTUKUMNPOMEXYTOYHON aTTecTaumm oby4yaroLmnxca no ntoram
N3yYeHus aucumninHel (Mogyns)

1

2

Llenb npomMeXXyTo4yHOW aTTecTauum -

yCTaHOBINEHWE YPOBHSA AOCTWXEHNS KaxabiM obyyatoLmmes Lenen n 3agay
06yYeHns Mo JaHHOW AUCLMMNMHE, U3NOXEHHbIM B M.2.2 HACTOsILLEeN NporpaMmbl

®dopMa NPOMEXYTOYHOW aTTecTauum -

3a4éT

MecTo npoueaypbl nony4YeHus 3a4éTa B
rpacdmke yvye6HOro npouecca

1) yyacTtue obydatolerocs B npoueaype nonyvyeHusi 3a4éta  ocyLLecTBrseTcs 3a
CYET y4yebHOro BpeMeHu (TpyAOEMKOCTM), OTBEAEHHONO Ha U3yYeHUe ANCLMMINHDI

2) npoueaypa npoeogutcst B pamkax BAPO, Ha nocnegHen Hegene cemecTpa

OCHOBHbIe ycnoBusi Nony4eHusi
obyuvarlmmcs 3a4éTa:

1) obyvatomiica BbINONHMA BCe BMAbl y4ebHon paboTbl (BKoYas
CaMOCTOSATENbHYI0) M OTYMTancs 06 MX BbIMOMHEHUW B CPOKMW, YCTAHOBIEHHbIE
rpacmkom y4ebHoro npowecca no AUCUMNINHE

Mpoueaypa nony4yeHus 3ayéra -

MeToaun4yeckue matepuansbl,
onpegensiolme npouenypbl OLeHMBaHUA
3HaHUW, YMEHUW, HaBbIKOB:

MpenctaeneHbl B OLEHOYHbIX MaTepuranax no f4aHHoW AUCUMNNNHE

OCHOBHblE XapaKTepPUCTUKUNPOMEXKYTOYHON aTTecTauumn obyyaroLmxcs no ntoram
N3yYeHus aucumninHel (Mogyns)

1 2
yCTaHOBIEHME YPOBHS AOCTXKEHUSA KaxkabiM
Llenb npomexyToyHon obyvarowmmea  uenen  obyyeHnas  NO  AAHHOM
aTTecTtauum - OUNCUUNIIMHE, U3MOXEHHbIX B N.2.2 HacTosALlen
nporpamMmebl
dopma NpoMeXXyTOYHOMN
3K3ameH

aTTecTauuu -

MecTo ak3ameHa B rpaduke
y4yebHoro npouecca:

1) nogrotoBka K 9K3aMeHy M chaya 9K3ameHa
ocyuwlectBnsdetca 3a CYET  y4yebHOro  BpeMeHu
(TPYyQOEMKOCTM), OTBEAEHHOrO Ha 3K3aMeHaUWOHHYH0
ceccuio ana  obydvarolmxcs,  CpOKM  KOTOPOM
yCTaHaBMMBaKTCS NPUKaA3oM MO akagemum

2) paTta, BpeMs M MeCTO MpoOBedeHMs 3K3aMeHa
onpegenseTcs rpacmkom caaum 9K3aMeHOB,
yTBEPXXAAEMbIM [AeKaHOM aKynbTetTa (OUPEKTOPOM
NHCTUTYTA)

dopma 3k3ameHa - MCbMEHHbIiA

Mpouenypa nposeaeHUs
3K3amMeHa -

npeactaeneHa B OUEHO4YHbIX MaTepuanax no gucunninmHe

JK3ameHaLnoHHasa
nporpamma no y4ebHom
AVNCUUMINHE:

1) NpeacTaBneHa B OLLEHOYHbIX MaTepuanax no AUCUUnInHe
2) oxBaTbiBaeT pa3gensl (B COOTBETCTBMM C M. 4.1 HacTosALero AOKyMeHTa)

MeToaunyeckne matepuansl,
onpeaensowme npoueaypsbi
OLIEHMBAHNA 3HAHUN, YMEHWUN,

npenctaeneHbl B OLLEHOYHbIX MaTepuanax no gucumninHe




HaBbIKOB.

MepeyeHb 3K3amMeHaLMOHHbIX BONPOCOB

1. MaTpuubl, genctemsa ¢ HuUmMu. Onpegenuteny BTOPOro U TPETbEro NMOpPSOKOB, UX CBOWCTBA U
meToab! Bbluncnenus. (OMK-1)
2. O6patHas matpuua. PaHr matpuusl. (OMK-1)
CMCTEMbI NNTHENHBIX ypaBHEHUI 1 MeToAbl ux pewweHus. (OMK-1)
BekTopsl. JIMHelHbIe onepauun Hag Bektopamu. (OMK-1)
Mpoekuws. (OMK-1)
MpouaseaeHns BEKTOPOB 1 ux npunoxerus. (OMK-1)
CucTembl KoopauHaT: aekaptosa 1 nonsipHas. (OMK-1)
YpasHeHue nuHum Ha nnockoctut. (OMK-1)
9. YpasHeHue npamMoit Ha nnockoctn. (OMK-1)
10.  Kpwusble BToporo nopsigka. (OMK-1)
11.  YpaBHeHuWe NpsMOon 1 NnockocTu B npoctpaHcTee. (OMK-1)
12. MHoxecTBa. Onepauum Hag MHOXeCTBaMMU. (OI'IK-1)
13.  ®yHKUmMM ogHomn nepemenHon. (OMK-1)
14.  Mpepen dyHKumn. OCHOBHbIE TeopeMbl O npedenax. 3amevatenbHble npegensl. (OMK-1)
15.  HenpepbiBHOCTb dyHKUMU. CBOMCTBA HENnpepbIBHBLIX (yHKUMA. (OMK-1)
16.  OuddepeHumMpyemocTb (PyHKLMM 1 ee CBA3b C HenpepbiBHOCTbI0. (OMK-1)
17.  OudbdpepeHumnan dyHkumm, ero ceoiictea. (OMK-1)
18.  OcHOBHble TeopeMbl 0 anddepeHunpyembix dyHKumsx. (OMK-1)
19.  WccnegosaHue doyHKUMK 1 noctpoerue rpadmka. (OMK-1)
20. MepsoobpasHas v HeonpeaeneHHblit HTerpan. (OMK-1)
21. CsoiicTBa HeonpeaeneHHbIx uHTerpanos. (OMK-1)
22.  Metogbl uHTerpuposaHus. (OMK-1)
23.  WHTerpupoBaHue Apo6HO-paumoHanbHbix dyHkumn. (OMK-1)
24.  VHTerpupoBaHue TpUroHoMeTpuyecknx doyHkumii. (OMK-1)
25.  OnpepeneHHbIn uHTerpar, ero ceonctea. (OMNK-1)
26. [eomeTpuyeckne NpUoxeHus onpeaeneHHoro niterpana. (OMK-1)

© N O

MepeyeHb BONPOCOB K 3a4eTy No AUCLUMNIUHE (MOAYIio)

1. MaTpuubl, genctemsa ¢ HUMKU. OnpegenuTeny BTOPOro U TPETbEro NopsigkoB, UX CBOWCTBA U
MeTOodbl BbIYUCIIEHUS. (OI'IK-1)
2. O6patHas matpuua. PaHr matpuubl. (OMK-1)
CUCTEMbI IUTHEHBIX YPaBHEHUI 1 MeToabl ux peluenust. (OMK-1)
BekTopsl. JIMHelHble onepauun Hag Bektopamu. (OMK-1)
Mpoekuws. (OMK-1)
MpousBeaeHns BEKTOPOB 1 1x npurnoxerus. (OMK-1)
CucTtembl KOOpAWHAT: AeKkapToBa U NonsipHasi. (OI'IK-1)
YpaBHeHue nuHnm Ha nnockocTtu. (OMK-1)
9. YpaBHEHME NPSIMON Ha NSTIOCKOCTH. (OI'IK-1)
10.  Kpwusble BToporo nopsigka. (OMK-1)
11.  YpaBHeHMe NpsIMON U NSIOCKOCTU B MPOCTPaHCTBE. (OI'IK-1)
12.  MHoxectBa. Onepaummn Hag MHoxecTamu. (OMK-1)
13. ®yHKUMKM OOHON NepeMeHHON. (OI'IK-1)
14.  Mpepen dyHKumn. OCHOBHbIE TeopeMbl O npedenax. 3amevatesnbHble npegensl. (OMK-1)
15.  HenpepblBHOCTb hyHKLUMN. CBOWCTBA HENPEPBLIBHBIX (PYHKLMIA. (OI'IK-1)

© N Ok

4.1.2. CpeactBa
ANA UHAMBMAyanu3auMm BbINOJSIHEHUS, KOHTPoOns hukcupoBaHHbIX BugoB BAPO
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KomnnekT 3aaaHui n BONpPOCOB A CAaMOCTOATENbHON paboTbl 06y4arLwmxcs

Tema: Matpuupl. JeicTens Hag MaTpuLamm.
Bonpocei:
OnpegeneHne maTtpuubl. Buabl maTtpuu,.
YMHOXeHMe maTpuubl Ha Yucrno. Anrebpanyeckasi cymma MatpuL,.
TpaHCNoHNpPOBaHNE MaTpuL.
YMHOXeHne matpuy. He KoMMyTaTUBHOCTb NPOV3BELAEHUS.

3apauu:

Pob=

YMHOXeHne maTtpuy,

31 1 4 6 7
o 1)2 1:(190 2) ((3) i é)zz(lé)) 1 -3 24-1 0 1|=l7 -2 6};
Lo 3 0 -4 1
5. Ans 3agaHHoOn MaTpuubl A BblMMCTUTb E + A + A% + A3
A:(]' 2) A:(_l ].)

Tema: Onpepenutenu.
Bonpockbi:

OnpegenvTtenu BTOporo nopsigka.

2. Onpegenutenu TpeTbero nopsgka. Mpasuno TpeyronbHukos. MNpasuno Cappyca.

3. [MpumeHeHMe OCHOBHbIX CBOWCTB BbIYUCIIEHUS OMpegenuTenen pAns KeagpaTHbiX MaTtpuy
NPOU3BOSILHOW Pa3MepHOCTH.

4. Anrebpanyeckue gononHexusi. Popmyna Jlannaca.

—_

3apgauu:
1 7 5 2 -1 3 3 -2 1 700 7 2 3 1
o 3 2=10: 22 -1 =-3 32 1 3=0:4)5 -1 35=7 X2 -3 -1j=0
n 4 o [ VR -1 3 2 2 3 1 4 a0 2
3. Bblumcnnte onpepenutenm
9 -7 5 2 0 =2 2 -1 1
a)]0 1 2=-8;bJ[1 3 4=6;¢c)l4 3 -2/=71;
-1 2 1 5 3 1 3 3 5

. Tema: O6paTHas maTpuua. PaHr matpuupi
Bonpocsi:
OGpaTtHas maTpuua. KoppekTHOCTL MOCTaHOBKM 3aga4yun. ANropuTm NOCTPOEHUS.

MaBHbIN MUHOP MaTpuLbl. PaHr maTpuupl.
BbluncneHve paHra: MeToa aneMeHTapHbIX Npeobpa3oBaHuii; MeTO4 OKaNMAALLUX MAUHOPOB.

O6paTHasa maTtpumua. AnropuTM nomcka.
3apauu:
1. Haritn obpaTHble maTpuubl

PN~

(2 2 3 | 4 -3 310 l-’s 4

NA=|1 1 0] A'=|1 =5 3 A4=|2 1 1| A =210 12 -3
2

12 16 4/ > 1 4 011

2. Vicnonb3ys ob6paTHyto MaTpuLy, HaWTU HEM3BECTHYH MaTpuly X 13 MaTPUYHOTO YPaBHEHWS.

10



-1 =2 3y {4 11 3} 01 2]
HAX2 3 5=l 6 | X=1 0 2
1 4 -1/ 2 2 16/ 2 2 0/

Tema: PeweHne cuctemM nuHenHbIX ypaBHEHUI MOHATE PeLIeHs CUCTEMbI NIUHENHBIX anreGpanyeckmnx
YypaBHEHUN.

1. MaTtpuyHbIi MeToq peLleHus.

2. ®opmynbl Kpamepa.

PelwnTb cuctemsl ypaBHeEHUIA MaTpUYHBIM METOAOM M No doopmynam Kpamepa.

¢+3n 4 Te =120 (] (x 420,430, =2 [ ]
$)d 3x 4 56,46 =0 x= | —1]:6) 2% —x,— 2x, = 2x =] 2
St +7v 43x =4 |2 3¢ 42x—x =8  |-I
v+ 2r,+de =14 (-2 v+ 2x, +4x, =31 (3
74 1 Fx,+3x, =7 x=| 2 Shidx +x,+2x,=29x= 4
2026 =4 |3 3y -xix =10 |5

Tema: Mpamas nMHUA Ha NNoCcKoCTU
Bonpochi:

1. YpaBHeHue npsamoi, Npoxoasiuen Yepes aHHYH TOYKY B JaHHOM HanpaBrieHuu.

2. YpaBHeHue nNpsiMon € yrnoBbiM KO3HULMEHTOM.

3. YpaBHeHue npsamMon, Npoxoasilen Yepes Ase 3agaHHbIe TOYKHN.

4. YpaBHEHME NPsIMO B OTPE3Kax.

5. HopmanbHoe ypaBHeHVMe npsAMOW. YpaBHEHUE nNPAMON, nNpoxoAsllerd uyepes 3afaHHYl TOuKY

nepneHanKynspHO N3BECTHOMY BEKTOPY.

. ObLee ypaBHeHMe NpsiMoin. BaanmHoe pacnonoxeHune AByX NPsiMbIX Ha NMIIOCKOCTHU.

. PaccTosiHne oT To4kM 4o npamon.

. ObLee ypaBHeHMe nNnockocTu. MiccnegoBaHue obLwero ypaBHeHus.

. YpaBHeHME MroCcKOCTH, NPOXOsLLEN Yeped AaHHYIO TOYKY NepneHanKyIsapHO BEKTOPY.

. YpaBHeHMEe NnocKOCTH, NPOXOASLLEN Yepesd TPpU 3afaHHbIE TOUKM.

. BsanmHoe pacnonoxeHue nnockocten. Yron mexagy nrockoctsaMu. PaccTosiHue oT TOYKM A0 MAOCKOCTMU.

. YpaBHeHUs1 NpsiIMOW NMHUM B MPOCTPAHCTBE: MpsIMasi Kak NUHUS nepecevyeHust NoCKOCTEN, BEKTOPHOE
ypaBHeHWe npsiMOW, napameTpuyeckue YpaBHEHUS NPSMON, KaHOHUYECKMEe YpaBHEHUA MpPsIMOMN,
YypaBHEHUS NPSMON, NPOXOASLLEN Yepes3 ABE AaHHbIE TOYKN.

6. BsanmHoe pacnonoxeHwe [ABYX MpsIMbIX B MpocTpaHcTBe. B3aumHoOe pacnonoxeHue npsmon wu

NIOCKOCTU. YTON MeXay NPsIMOR U NITOCKOCTbIO.

AP WN-2NO®

3apauu:

1. Bbl4MCNUTL B3aWMHOE PACTONOXKEHWE CMEAYIOLMX Nap NpsMbiX:
ox—15p+7=0n10x+4dyp—1=0 |_.|
Sx—Typ—4=0ul3x+2p—13=0 x|

b. ) . v
x=2yil=0u2x—d4y-1=0 ||
c.
M (2:-1) Ix+dp-22=0

7. HainTtu paccTtosiHne oT TOYKU A0 NpsiMon . Onpegenutb koopanHaThbl
d=4

NPOEKUMM TOYKM Ha OaHHYI0 NPSIMYIO. { } .

ETeL] e 2 e

A(LO) B(2:3), C), BbluncnvTe gnuHy nepneHavkynsapa BD

3

8. [aH ABCCBepLIJVIHaMVI

onyLeHHoro u3 BeplnHel B Ha cropony A€

11



10.

1.

12

A(2;1)

CocTaBuTtb YpaBHEeHUA OBYX NPAMBbIX, NPOXo4ALNX Yepes3 TOYKY , 04Ha N3 KOTOPbIX

T T T — . .
napannenbHa npsiMon = AT =l , @ Apyras nepneHanKynspHa aTon NpsMo.
WH3x—2p—4=0/,/2x+3y-T=0/!
" " A(233). Ox .
CocTaBuUTb ypaBHEHME NPAMON, NPOXOASLLEN Yepes TOUKY : @) NnapannensHo ocu ; 6)
o | 2 .} N e ]
. =3 x=2,y=x+1!
napannenbHo ocu Oy ; C) COCTaBMIsAOLLEN C OCblo abcLuce yron 45 . : )
2x—3p+l=10
CocTaBUTb ypaBHEHUSI MPAMbIX, NPOXOAALLMX Yepe3 TOUKY NepeceqeHns npambix Zx—dpil n
Jx—yp-2=10 . y=x+1
- napannernsHo " nepneHaunKynsapHo npsMoi . )
Hx—y=0//x+y-2=0/!
. Ml —3:-2
CocTaBUTb ypaBHEHME MMOCKOCTU, NPOXOAsLlen Yepes ToUKy 1(1:-3:-2) napannensHO MIoCKOCTU
Ix=2r+4z-3=0 B3x-2v+4--1=0]

Tema: Mpenen dyHkumn. OCHOBHbIE TEOpeMbl 0 Npeaenax. MeToabl packpbITUS HeonpeaeneHHOCTen npu
BblUMCINEHUN NPEeaenoB

Bonpockbi:
1. Tpegen yHkunmn B To4ke no Kowwum.
2. OcHoBHble TeopeMbl 0 npegenax. OCHOBHbIE MPUEMbl PACKPbITUS HEONPEAENEHHOCTEN.
3. bBbeckoHeuHo 6onbLune 1 6eckoHeYHO Manble OyHKLUN.

3apgauu:
Bblumncnutb cnegyowne npegensi:
. X+3 2 4y -5
111’1‘1 2— “]u_ 1}\7_‘“
1. x»1x°—1 OtBeT: © | 19. 2 x~ =25 Ortser: 3/5
. 7 S
lim — lim — T
2 x»w X +4 Otset: 0 | 20. * 7" v -3~ +1 Otset: 0
,1
lim |1+ —2—+—— R
3. x> x+4  x+2 OTBeT: 1 lim
' 3 21. %7 a7 —x OteeT: 0
11 2 g
1 . oAlx+2-2
4. n—oxl—1In Ortaer: - lim —
3/2 , 29 X2 X —1 -1 OtseT: %2
. X — 1 3 b
lim S lim — =
5. x>¥ X +1 OTBeT: (—>=37y2 4 Sy _ 13
P23 X IxT 45 -3 Oter: -
2717

Tema: 3amevatenbHble npeaernsl. KBUBANEHTHOCTb 6ECKOHEYHO 6OMbLIMX 1 BECKOHEYHO MarbiX
dyHKunn. HenpepbIBHOCTL (PyHKLMIA. TOYKM pa3pbiBa, UX Krnaccudurkauus

Bonpockbi:
[NepBbI 3amedaTenbHbIN Npegen.
BTopoii 3amevatenbHbI npegen.
Vicnonb3oBaHWe aKBUBANEHTHOCTU (PYHKUMIA NPU BbIYUCTIEHWUM NPEeaesnos.
HenpepbIBHOCTb OYHKLMA.
Touku paspbiBa, UX Knaccmgukaums.

3apauu:

gl

Bblumcnutb cnegywuimne npegenbl:

1.

. tEx—sinx o 18 (Y
]_J:Tl"—x iji - — 1 l--i]1]‘]+T|

CpesinT OTtBeT: V% 2. . =/ OtBeT: e7/2




N

T Y = r

, 2y -1 o243 ¢ .
l1111| S | ]J:]'l; | Yol lim

4, =0 =¥ orger e 5 '\ 2+) b 6. *77 x7 —3x+4 Ormserio

sl
|
S
]
I
-

L

Tema: MpoussoaHas. OcHoBHble npasuna AuddepeHuMposaHus. Metoasl AnddepeHUMpoBaHUs
[Mpoun3BoaHbIE CNOXHBIX, HEABHBLIX OYHKLUNA.

Bonpockbi:
TexHuka gndpdepeHumnpoBaHus. NpounssoaHas yHKLUN B TOYKeE.
OnddepeHumpoBaHme HESIBHO 3a4aHHON (PyHKUMUMN.
YpaBHeHuWe KacaTenbHOM K rpaduKy yHKUUM B 3a4aHHOM TOYKE.
Jlorapngpmmyeckoe audpbdepeHumpoBaHume.
[MpousBogHas napameTpu4eckn 3agaHHbIX PYHKLMNA.

3apauu:
1. HanTtn npounsBogHble YHKUNA N BIMUCANTD UX 3HAYEHME NPU X=Xo:

1 rx)= \_-".F+.’n"(,\') , x, =1

o=

yx)=1In4 I+igx , x, =40.
2 \ I —tgx

2. Hantn nponsBoaHble yHKUMIA:

Y . e} = vt 2 } .
_}‘(-\')={"—\‘+—‘——,+~f.' 2) wWx)=x"(8In" x=dlnx+1);

1) .\ .\‘ 4
oS X of ve | o g PCSTRN
J-‘(-.-T) = - ; 4) ‘l (.\. ) — L »
3) I+ 2sinx
3. FeomeTpuyeckoe NpPUNOXeHNE NPON3BOAHON:
)
x°
‘J" = 2_\ _——
1) B kakux TouKkax KkacaTernbHas K rpaduky QyHKLMM 2 obpasyet ¢ ocbto Ox yron B 135°.
x?
y=—-x.
2) [ana kpusas 4 CocTaBuTb ypaBHEHUS KacaTernbHbIX, MPOXOASALMX Yepes T. (2;-5).
y r=In(x
3) Hangute kacatenbHyto K rpadomky dyHKUMN Y ( )TaKyro, yTOObI OHA Npoxoauna Yepes Havano
KoopauHar.
V= Al 2
4) HanucaTb ypaBHeHMs Tex KacaTerbHbIX rpadouky yHKLMM ' 3 , KOTOpble napanfnenbHbl NPAMON
y=x-3

p=x -

5) Mpu kakom 3HaueHun ¥ kacatenbHas k rpacduky dyHKLMAN - PY g touke X =1 npoxogur uepes

TOukKy (2; 3).

Tema: OcHosHble Teopembl AuddepeHUMansHOro ucumcnenns. duddepeHuman gyHkumn. lNpasuno
JlonuTans
Bonpockbi:
1. Teopembl Pepma, Pong, Jlarpanxka, Kowww.
2. OnddepeHuman yHKLMK.
3. TMpunoxeHue guddepeHumana B NpUOIMKEHHbIX BbIMUCIEHMUSX.

0 o

4. [lpasuno Jlonutans — bepHynnu packpbITUa HeonpeaeneHHOCTeN Buaa 0y >,
3apauu:
1. Vicnonb3ys npunoxeHvne guddepeHumana BblMUCIUTE NPUBAMKEHHO 3HaYeHne PyHKUnK:

f(x+Ax)~f(x)+f (x)Ax
" V16,64; 6 In(e+0,272);
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1,03 _.3 2 )
2) €, 7) f(2)01),rp,ef(x)_x —3X +3X;
V255,15; f(x)=V1+x%,x=0,Ax=-0,01
3) s 1Jy 8) - ,X=U, = ,UlL.
2. BblumMcnuTb npegensl, ucnonbaysa npasuno Jlonutans — BepHynnu packpbITUA HeonpeaeneHHocTel Buaa
0 0 '
=, |& ) X ) X
0 ’{"O] hrnf( ):hmf'( )
X‘)Xog(x) x-)xog (X)
. _'.,'. + 27 27 . .'l.': tx : }'- 0 ]
lim ———=-=— lim—————=10 lim ——=—
1) 20 +50-3 7 6) v 3w 4l 7) 2y 48 4
b P ¥ ] 'l.': _ 5\ . i WAy
ljn}_;;—"xh=—l_ hm%=3 “mi]_| =1
2) e D= — ) 8) = - -2 st |y |
9) d

Tema: ViccnenosaHnue gyHKLUMM C NOMOLLILIO MPOV3BOAHON.
Bonpockbi:
1. WccnepoBaHne yHKUMN HA MOHOTOHHOCTb Y 3KCTPEMYMbI.
2. OnpegeneHvne HaMbonNbLIEro U HAMMEHbLLErO 3HaYEHUI PYHKLUN Ha 3aaHHOM OTpe3Ke.
3. OnpepgeneHne nHTepBarnos BbIMYKIOCTU. To4kn nepernba.

3apauu:
1. UccnepoBaTb HA MOHOTOHHOCTb M HAWUTW 3KCTPEMYMbl (OYHKLINN:
1) y(x)=x'=2x"=7x+4; 2) y(x)=In(2-cosx);
3 2
X 1+x
y(x)=—"=; y(x)="—=.
3) 1+x 4) 1—x

2. Haintn Hambonbllee U HauMeHbLUee 3HaYeHNs! q)yHKLI,I/lM Ha yKa3aHHOM MHTepBarne:

1. ylx)=3x"=6x, [03]; ;YO

[1:0]:

[ﬂ;}]: i) =+ —. [:ffl.'—'f.]

3. Hantn Toukm nepernba n nHTepBarnbl BbIMYKIOCTU QOYHKLUN:

2 x—1

) ylx)=e s , T

Tema: HeonpepaeneHHbiit nHTerpan.

Bonpocsi:
TabnuyHoe uHterpnposaHune. OCHOBHbIE NpaBuna UHTerpnpoBaHus. Metoa pasnoxeHus.
MoaBeaeHune nog 3Hak anddepeHumnana.
UHTerpmpoBaHne MeTo4oM NOACTaHOBKMW.
dopmyna NHTErpupoBaHns No YacTsM.
3apauu:
1. BeluCnuTb MHTErpanbl, UCNonb3yst Tabnuuy:

f(x2—16)dx.
1y © Vx+2 2)

14

PN~

fsinzgdx;




3) ftgzxdx;

X
1 .

J

4
xd
2_

X

4)

2. BbluMcnuTb MHTErpanbl, UCNorb3ya MeTo NoACTaHOBKU [3aMeHy nepeMeHHOM].

[ flxhde = [f[[lr[(]][lr’[(][n’lf

0 fﬁ 2) fxﬂdx;
[ Inxde dx_
3) X 4) © xvVx+l
j dv ; [ sin 2oy
5) ° cos’ x
jsilﬁ xelx;

3. Hantu nHterpansl, ucnonb3ys opmyny nHTe

rPMPOBaHUsI MO YacTsM:

[.:.':."1': e — [1':.".!.'

Inx
_dx; ] .
N f 2 2) fxsm\/;dx,
2 ydx: xcos xdx
3) fln xdx; 5 itk

5) f(x2—4x+1)e_xdx;

6) f arctgxdx.

Tema:. OnpeneneHHbIn nHTErparn.

Bonpockbi:
BbluncneHve onpegeneHHoro nHTerpana.
dopmyna HetoToHa-JlenbHuua.
WHTerpmpoBaHne nogcTaHOBKOW.
dopmyna MHTErpMpoBaHns No YacTsM.

3apgauu:

Ponp=

1. Ucnonb3ysa opmyny HetoToHa — JlenbHunua -

[ £ (x)dv = F(b)- Fla)
, BbIHUCINTb crneaywuine

onpeaerieHHble MHTerparbl, Npu HEOGXOAMMOCTH UCMONb3Ys MOACTAHOBKY:

xdx

]x3+1

1)

j ..'.-1||| L-:I - —_I .-'.-: [I'I..'.-
2) ’

f«H.x‘ — 2

3)

2. Vicnonb3ys opmMyny UHTErpUPOBaHUS NO YacTsaM -

[mr'l'= .!.'1'|. — [t'u'u

, BbIYUCINTb:
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[[;arc_wjn Vdr=" _1_” [L»*"TH'_-._- —4et 42
1) ! 6) |
[ v dy=10.04 .

2) [ sinJxrdv =2

7)
Kputepum oueHnBaHuA:
— NPaBUJIbHOCTb BbINOJTHEHUA 3ap,aH|/|17|;
— CTeneHb YCBOEHUA TeopeTU4YeCKoro Mmatepmana,
Lkana oueHunBaHuA
Bannbl anga yyeta B peiTuHre CTeneHb yOOBNETBOPEHUS KpUTEPUSIM
(oueHka)
86-100 Gannoe BbinonHeHbl Bce 3agaHus,
«OTINUYHO»
71-85 6annoe BbInonHeHbl Bce 3agaHus;
«XopoLuo»
56-70 6annoe BbInonHeHbl Bce 3agaHns ¢ 3aMmedaHusMu;
«y[OBMNETBOPUTENBHOY»
MeHee 56 6annoe O06yyatoLmics He BbIMOJSHUIT UK BbINOMHUIT HEMPAaBUIBHO 3a4aHus;
«HEYOOBMNEeTBOPUTENLHO»

5. MeTognuyeckue MaTtepuarnbl, onpegensiowme npoueaypbl OLleHUBaHUA 3HaHUWA, YMEHUIA, HaBbIKOB
1 (Mnn) onbiTa AeATENbHOCTU, XapaKTepU3yLWUX 3Tanbl (popMMpPOBaHUSA KOMNETEHLMIA B NpoLiecce
OCBOeHUA obpasoBaTenbHOM NporpaMmMbI

5.1. Kputepum oLeHKM K IK3aMeHy

OueHka  «omnuyHO»  (86-100  bamnnos) craButcs  obydalowemycs,  OBHapyxXuBLUEMY
cuctemaTnyeckne u rnybokue 3HaHus y4yebHO-MporpaMMHOro matepuana, yMeHuss CBOBOAHO BbIMOSHATH
3agaHuvs, NpedycMOTPEHHbIE NMPOrpaMMon B TUNOBOW cUTyaLun (C orpaHMyeHnemM BpeMEHMW) U B HETUMOBOM
CcuUTyauun, 3HaKOMCTBO C OCHOBHOMW W OOMOSHUTENbHOW NMTepaTypon, YCBOEHWE B3aMMOCBSA3M OCHOBHbIX
MOHATUA OWUCLMNMAMHBI B WX 3HavyeHMM npuobpeTtaemoln crneumanbHOCTU U MPOSBMBLLEMY TBOPYECKUE
CMNOCOBHOCTM U CaMOCTOSATENBHOCTb B NpuobpeTeHnn 3HaHuni. CTy4eHT ncyepnbiBaowmyMm o6pasom oTBeTUnN
Ha BOMPOCbl 3K3ameHauuoHHoro Guneta. 3agava pelueHa npaBwibHO, CTyAeHT cnocobeH o6ocHoBaTb
BblOpaHHbIV CNOCO6 1 NOSICHUTBL X0, PELLEeHNs 3agauun.

Ouerka «xopowo» (71-85 6annos) crtaBuTcs obyyatoliemycsi, OOHapy>XUBLLEMY MOJSIHOE 3HaHue
y4yebHO-NporpamMmMHOro matepwana, ycnewHoe BbINOfIHEHNE 3aAaHui, NpegyCMOTPEHHbIX NMporpaMmon B
TUNOBOM CUTyauum (C OrpaHWYeHVem BpEeMEHM), YCBOEHMEe MaTepuasnioB OCHOBHOW nuTepaTyphl,
peKkoMeHA0BaHHOM B MporpamMmme, CnocOBHOCTb K CaMOCTOATENbHOMY MOMOSTHEHUIO U OBHOBMEHWNIO 3HAHWUIA B
XoAe panbHenwen paboTbl Hag nuTepaTtypon n B npodeccuoHanbHOm AestenbHocTu. [pyn oTBeTe Ha
BOMPOCHI 3K3aMEeHaUMOHHOro buneta CTydeHTOM AOMyLUEeHbl HeCyLeCcTBEHHbIe owmnbkn. 3agaya pelueHa
NpaBuMbHO WM ee peLleHue CcodepXario HeCyLeCTBEHHYI0 OLMOKy, WCMpaBMEeHHY0 NpW HaBOASLLEM
BOMpOCe 3K3aMeHaTopa.

OueHka «ydoenemeopumeneHo» (56-70 b6annos) ctaBuTCcs 0OyvaloLleMycsi, OOHapyXuBLUEMY
3HaHWe OCHOBHOrO y4eGHO-NPOorpaMMHOro mMatepuana B o6bemMe, 4OCTaTOMHOM AN AanbHenwen yyebbl
npegcroswen paboTel NO crneuuManbHOCTU, 3HAKOMCTBO C OCHOBHOW NUTepaTypoun, peKkoMeHOOBaHHOM
nporpammoli, YMEeHVWe BbIMOMHATb 3ajaHus, NpegycMOTpeHHble nporpammoi. [lpm oTBeTe Ha
3K3aMeHaLMOHHble BOMPOChI U MNPV BbIMOSHEHUN 3K3aMeHALMOHHbIX 3adaHui obyvarowmiica gonyckaet
norpeLHocTM, Ho obnagaetr HeobXxoOMMbIMW 3HAHUSMM ONSA YCTpaHeHWs OowubOK NoA4 PYKOBOACTBOM
npenopasaTtens. PelweHne 3agaunm COAEPXKWT OWMOKY, WCMpaBNEeHHYI0 NpyM HaBOAsLWEM Bonpoce
SK3amMeHaTopa.

OueHka «HeydosniemeopumernsHo» (MeHee 56 6annos) ctaButca obyvarolemycs, obHapyxusLLemy
npobenbl B 3HaHUSAX OCHOBHOrO y4ebHO-MpOrpaMMHOro MaTtepuana, AOMNyCTUBLUEMY MNpUHUUAMAanbHbIE
OLWMBKM B BbINOMHEHUN NPegyCMOTPEHHbIX NporpamMmmoin 3agaHunii, cnabble NoByXAeHUsA K CaMOCTOATENbHON
paboTte Hag peKkoMeHOOBaHHOW OCHOBHOWM nwutepatypon. OueHka «HeydOBNEeTBOPUTENbHO» CTaBUTCSH
obyyatloLwmumesi, KOoTopble He MOryT MNpOAOIKUTL OOydYeHuMe wunuv nNpucTynuTb K nNpodpeccMoHanbHom
AeATeNbHOCTM N0 OKOHYaHUW akageMmun 6e3 AONOMHUTENbHbIX 3aHATUI MO COOTBETCTBYIOLLEN ONUCUMNINHE.

5.2. Kputepum oLeHKM K 3a4eTy
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3ayem (86-100 6annoeg) ctaButca obyvaroLlemycsi, OGHapyXuBLIEMY cucteMatmyeckmne u rinybokme
3HaHMSA y4ebHOo-nporpaMMHOrO martepuana, ymeHuss CBOOOAHO BbINOMHATH 3adaHus, NPegyCMOTPEHHble
nporpamMmon B TUMOBOW CUTyauumn (C OrpaHUY4EeHMEeM BpPEMEHM) U B HETUMNOBOW CUTyaLMu, 3HAaKOMCTBO C
OCHOBHOW W OOMOMHUTENbHOW NUTEpaTypour, YCBOEHUE B3aMMOCBSA3M OCHOBHbLIX NMOHATUA OUCLUNMAMHBI B UX
3HayeHuM  npuobpeTaemon  crneunmanbHOCTM U NPOSIBMBLUEMY  TBOPYECKME  CnocoBHoCcTM U
CaMOCTOSATENbHOCTb B MPUOBPETEHNN 3HAHMWNA.

3a4em (71-85 6annos) craBuTcsi obydawlleMycsi, OOHapyXMBLUEMY MOMHOE 3HaHWe Yy4ebHo-
nporpaMmMHOro MaTepuana, ycrnelwHoe BbiNOfIHEHWE 3aJaHui, NpedyCMOTPEHHbIX MPOrpamMmmon B TUMNOBOW
CcuTyaumu (C orpaHM4eHVem BpemMeHM), yCBOEHUE MaTepranoB OCHOBHOW NUTepaTypbl, pEKOMEeHO0BaHHOW B
nporpamme, CnocobHOCTb K CaMOCTOATENbHOMY MOMOSIHEHUIO U OOHOBMEHWIO 3HAHWIN B XOA4Ee OarnbHenLuen
paboTbl Hag NMTepaTypon u B NPOeCCUOHaNbHOM AeATENbHOCTH.

3auyem (56-70 6annos) ctaBuTCsl OOy4aroLlemycsd, OOHapyXMBLUEMY 3HAHME OCHOBHOIO Y4ebHO-
nporpaMmMHOro mMaTtepuana B o6beme, AOCTAaTOMHOM Ans ganbHenwen yyebbl u npegcrosiwen pabotel no
crneunanbHOCTM, 3HAKOMCTBO C OCHOBHOW nuTepaTypoW, PEeKOMEHOOBaHHOW MporpaMMon, YMeHue
BbINOMHATE 3a4aHuns, NPeayCMOTPEHHbIE NPOrPamMmONn.

He3ayem (MeHee 56 barnog) ctaBuTCcA obyvarolemycs, obHapyxuBlemy npobenbl B 3HAHUAX
OCHOBHOro y4yebHO-nporpaMMHOro martepwuana, AONyCTUBLUEMY MNPUHLMNMANbHbIE OWMOKM B BbINONHEHUN
npeaycMOTPEHHbIX Mporpammoln 3agaHun, crabble nobyxaeHuss K camocTosaTenbHonm paboTte Haa
pPEeKOMeHAOBaHHOW OCHOBHOW nuTepaTypoi. HesaueT crtaButcs oOyyalolMMcs, KOTOpble He MoryT
NpPOJOIMKMTb 00y4eHre Unn NPUCTYNUTb K MPOdECCUOHANbLHON AeATENbHOCTU NO OKOHYaHUW akagemun 6e3
AOMNOMHUTENbHbBIX 3aHATUI NO COOTBETCTBYIOLLEN ANCLMMNIIMHE.

6. OLueHOYHbIe MaTepuanbl A4S OpraHU3auumn TeKyLero KOHTpors ycneBaeMocTu
obyuvarowmxcs
dopma, cuctema OLEHMBAHMA, MOPSAOK MPOBEOEHWS WM OpraHvM3auus mekywe2o KOHMmporss
ycnesaemocmu oby4vatolmxca ycraHaBnusalTcs [lonoxeHnem 06 opraHusaumu Tekyllero KOHTPOons

ycrneBaeMocTun oby4aroLmxcs.

Komnnekr KOHTPOJILHbLIX BOMPOCOB A1d NnpoBeeHusa yCTHbIX onpocoB

Pasgen «JlnHenHas anrebpa»

1.4710 Ha3bIBaeTCa onpeaenutenem n-ro nopsigka ? KakoBbl OCHOBHbIE CBOMCTBaA onpeaenutenen?
2470 Ha3bIBaeTCA MMHOPOM M anrebpanyeckum AOMNOMHEHNEM ANeMeHTa onpegenutens?
3.4T0 Ha3bIiBaeTCa MaTpuLEN U pacLUMPEHHON MaTpULEen CUCTEMbI NIMHENHbBIX YPaBHEHUN?
Kakve sugbl maTpuL, Bel 3HaeTe?
4 Kak BbINONHATCA AENCTBUS (YMHOXXEHME HA YUCHO, CIOXEHNE, YMHOXEHWE, TPAHCNIOHMPOBAHNE) Ha
MaTtpuuamm?
5.Kakne npeobpasoBaHus Hag MaTpuLamMn Ha3biBaOTCS ANIEMEHTAPHBIMN?
6.470 Ha3bIBaeTCA paHrom maTpuubl? KakoBbl ero CBOMCTBA U Kak OH onpegenseTca?
7.470 Ha3biBaeTcsa obpaTHOM MaTpuuen? Kak oHa HaxoguTcsa?
8.Hannwwute dopmynsl Kpamepa. B kakom crniyvyae oHM NpUMEHUMbI?
9.B yem cocTonT MaTpMYHbIN METOA PELLUEHNSI CUCTEMbI MTMHEWNHbLIX YPaBHEHWNIN?
10.B yem cocTonT MeToq NOCNEA0oBaTENbHOMO UCKIMHYEHNS Hen3BeCTHbIX ([aycca) pelleHns CUcTeMsl
NVHENHbIX YpaBHEHUA?
11.CchopmynuposaTtb Teopemy KpoHekepa-Kanenu.
12.Tpmn Kakom yCroBum cuctema NMHENHbIX YpaBHEHUA UMEET HyNeBoe, eQUHCTBEHHOE peLleHmne,
MHOXECTBO PELUEHUN N HU OOHOrO peLleHnsa?
13.Kakas cuctema nuHenHbIX anredbpanyecknx ypaBHEHUN Ha3bIBAeTCs: @) COBMECTHON; 6) HECOBMECTHO;
B) onpeneneHHon; r) HeonpeaeneHHon; ) OQHOPOLHOW €) HEOOHOPOLHOW?

Pasgen «AHanuTtnyeckas reomeTpus»
1.Kak onpegenstoTca AekapToBbl KOOPANHATBI TOYKU Ha NIOCKOCTU?
2.Yem oTnmyatoTcs koopauHaThl ABYX TOYEK, CUMMETPUYHBIX OTHOCUTENBbHO: a) ocn OX; ocn QY; B) Havana
KoopaunHat?
3.Kak BblumMcnnTb pacctosiHve mexay ABYyMS 3a4aHHbIMU TOYKaMmn?
4. Kak HanTu KkoopAuHaTbl cepeamnHbl oTpeska?
5.BbiBeanTte hopmynbl ANA KOOPAMHAT TOYKM AeneHus oTpeska B JaHHOM OTHOLLEHUN.
6.BbiBegnTe dhopMynbl 4ns KOOPAUHAT TOYKM LeHTpa TpeyronbHuKa.
7.[0avite onpegeneHne ypaBHEHUS NMHUU Ha NITOCKOCTU
8. Uto Takoe yrnoson koahuLMEeHT NpsiMOn?
9. YpaBHeHue npsiMon € yrnoBbiM KO3 PULMEHTOM?
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10.Kak HanTh KoopAuHaTLI TOYKU NepecevyeHns ABYX JIMHUIA Ha MIOCKOCTH, 3ag4aHHbIX CBOMMMU
ypaBHEHUAMU?

11.Kak onpegensietcs yron mexagy AsByms npsambiMu? BeiBecTtu choopmyny.

12.Kak BbIrmaguT ycnosue napannensHOCTU W NepneHAnKyNApHOCT ABYX NPAMbIX?

13.BbiBECTV ypaBHEHUSI NPSMONA: @) C YrNoBbIM K03hduLMEHTOM 6) Npoxoasiuer Yepes 3afaHHYI0 TOYKY B
3aJaHHOM HarpaBsreHun B) Npoxoasiien Yepes ABe 3adaHHbIe TOYKM I) B OTpe3Kax

14.Cchopmynupynte onpepeneHne oKpyxHoOCTK, annunca, rmnepbonel, napabonbl. KakoBbl KAHOHNYECKME
ypaBHEHUS. 3TUX MUHWNIA?

15.4710 Ha3blBaETCA IKCLUEHTPUCUTETOM 3nunca 1 runepborbl U KakMe 3HaYeHUS OH MOXET AN KaXAow nx
3TUX NTIUHUIA?

16.4YT10 Ha3bIBaeTCa acumnToTamm rmnepbonbl? 3anucaTtb X ypaBHEHMS.

17 .Kakoe COOTHOLLEHNE NMEET MECTO MEXAY (POKYCHbIM PacCTosiHUEM, OOMbLLIOW M Marion Noslyochbo
annunca, mexay poKyCHbIM pacCTOsTHUEM, AEACTBUTENBHOM MU MHMMOW MONYOChHO Y runepbonbI?

18.Kak 3agaeTtcsa nonsipHas cuctema KoopanHat?

19.Kakas cyLlecTByeT cBA3b MeXAy AeKapTOBbIMW U NOMASPHBIMU KOOPAUHATaMU TOYKN?

20.41o HasbiBaeTCcA BekTOpoM? Kak onpegensieTca ero mogynb?

Paspen «BBegeHne B MateMaTU4eckuii aHanmsay
1.4710 Ha3bIBaeTCcst MHOXeCTBOM? Kakue onepaLumn MOXXHO BbINOMHATE HaZ4 MHOXECTBaMmn?
2. Yto HasbiBaeTCcsA obnacTbio ee onpeaeneHns. OyHKumn?
3.470 Takoe nepemeHHas BenuumHa? Npueectn npumepbl. Chopmynupyrite onpegeneHme pyHKUnn.
4 Kakune cnocobbl 3agaHns dyHKuun Bel 3HaeTe?
5.Kakne ¢yHKUMM Ha3bIBAKOTCS Sr1IEMEHTapHbIMU?
6.ChopmynumpyiiTe NoHsATME Npedena: a) NnepeMeHHoN BENUUMHLI; 6) yHKLMK
7.[Jokaxxnte OCHOBHblE TeopeMbl O Npeaenax.
8.Kakve BenuuunHbl HasbiBaloTCA: a) 6eckoHeyHO Manbimu; 6) 6eckoHeyHo Bonbwmnmn? Kaknmmn csonctsamm
OHM obnapatoT? KakoBa cBA3b Mexay HUMn?
9.Kak 3anucblBaloTCA NEpBbIN U BTOPOWN 3aMeydaTenbHble npeaens!? Kak oHv npuMeHsaiTes?
10.[ariTe onpegeneHne HenpepbIBHOCTU (PYHKLIMM B TOUKE N HA OTPE3Ke.
11.YKkaxnte OCHOBHblE CBOMCTBA HeNpepbIBHbIX (YHKUUNA.
12.MNpuBeanTe knaccumkauunio Touek paspbiea QyHKLUUN.

Pasgen «uddepeHumanbHoe ncHncrneHmney
1.CchbopmynmpynTe onpeaeneHne npoM3BoaHON OyHKLNMM B AaHHOWN TOYKE.
2.KakoB reoMeTpu4eckuii CMbICI NMPOU3BOOHON?
3. KakoB dhmnanueckuin cMbici Npon3BOAHON?
4. Yto Ha3bIBaeTCsa KacaTenbHasa K KpMBon?
5. YpaBHeHue kacaTenbHon
6.KakoB MexaHM4eCckuin CMbICI MEPBON 1 BTOPON NPON3BOLAHON (DYHKLIMN?
7.KakoBbl NpaBuna BblYUCNEHNS NPON3BOAHON CYMMbI, MPOU3BEaEeHUs, YacTHOro AByX PyHKUUn? BeiBegute
dopmynbl.
8.[lokaxxuTte TeopeMy O HaxoXaeHUV NPOU3BOLAHOMN CNOXHOM OYHKLUN.
9.Kak HaxoauTcsa npom3BogHas yHKUMW, 3aaHHO: a) NapaMeTpryecku; 6) HesIBHO.
10.B yem cocTtouT meTon norapudmudeckoro amdgepeHumpoBaHns yHKUNn?
11.470 Ha3bIBaeTCca AnddepeHUmnanom QyHKLMN? B 4em COCTOUT ero reomeTpu4eckunii CMbicn?
12.Cchopmynupyinte oCHOBHbIE CBOWCTBa AnddepeHumana pyHkuun. Hanvwwmrte dpopmyny ans
NPUONKEHHOTO BbIYUCIIEHNST 3HAYEHMS (DYHKLMM C NOMOLLbI0 AnddhbepeHumana 3Ton yHKUMK.
13.Cdopmynumpyiite 1 gokaxute teopemMbl Pons, Jlarparxa n Koww.
14 .KakoB reomeTpuryecknii cmbicr Teopembl Pong, Jlarpanxa n Kowmn?
15.BeiBeguTe npasuno JlonuTtansa gns packpbitus HeonpegeneHHocten suga 0/0.
16.Cchopmynupynte onpegeneHve BospacTaroLlen 1 yooisatLlen Ha oTpeske. PyHkunn. BeiBegute
AOCTaTOYHbIV NPU3HAK BO3pacTaHus OYHKLNN.
17.CchopmynupynTe: a) onpeaeneHne ToUkn akcTpemyma yHkumm; 6) ABa npasuna Ans HaXOXaeHUs
3KCTpeMyMa YHKLUMN.
18.Kak HanTu HanbornbLuee 1 HanMeHbLUEee 3HaYeHNe PyHKLMKN, anddepeHunpyemon Ha oTpeske? Becerga
N OHW CYLLLECTBYHOT?
19.[aiiTe onpeaeneHne BbIMNYKNOCTU, BOTHYTOCTU rpaduka pyHKLUMN.
20.Kak HaviTi nHTepBarbl BbIMyKIIOCTU, BOTHYTOCTU, TOYKM nepernba rpadmka pyHKumn?
21.4Y710 Ha3biBaeTCcA acMMNTOTOM rpadomka doyHKLUN?
Kak HaxoguTtcs: a) ropnsoHTanbHasi; 6) BepTukarnbHas; B) HaknOHHas acCMMNTOThI rpadmka yHKUmMn?
22 KakoBa o6wasa cxema uccnegoBaHust yHKUnn?

Pasgen «MHTerpansHoe ncuncneHne»
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1.0ante onpegeneHne nepsoobpasHon PyHKLUN.
2.YT0 Ha3bIiBaeTCsA HeonpeaeneHHbIM nHTerpanomMm? Kakos ero reomeTpuieckum cmbicn?
3.Hannwwnte Tabnuuy OCHOBHbLIX UHTErPanos.
4 [lokaxnTe NpocTelLlne CBOWCTBA HeonpeaeneHHoro nHTerpana.
5.BbiBeguTe chopmyny 3ameHbl NepeMeHHOM B HeonpeaeneHHOM uHTerpane.
6.BbiBeanTe hopmyny UHTErpMPOBaHKS MO YacTsaM B HeEONpeaeneHHOM UHTerpane. Ykaxute Tunbl
WHTErparnoB, BbIYMCIIEHNE KOTOPbIX LienecoobpasHo Npon3BoanTb Npu NOMOLLM MeTo4a MHTENPUPOBaHNS Mo
YyacTsMm.
7./3noxunte MeToabl UHTErPUPOBAHUS MPOCTENLLNX PaLMoHanbHbIX poben.
8.Chopmynupynte TeopemMy O pasfoXeHNM MHOFOYNIEHa Ha NPOCTENLUME MHOXUTENM.
9.B 4em COCTOMT NpaBUIIO Pa3foXXEeHNS NMPaBUIIbHON pauMoHanbHOM apobu B cnyyae: a) NpocTbiX
AeNCTBUTENbHbIX; 6) 4eNCTBMTENBHbBIX KPATHbIX; B) Napbl KOMMIIEKCHO-COMPSXKEHHbIX KOPHEN 3HaMeHaTensa?
10.N3noxuTe MeTOObI HAXOXOEHNSI MHTErparnos Buaa:
\R[x, (ax + b)p ,(ax + b)4,..., (ax + b)r]dx,
roe p, q, ... , [ - paumMoHanbHble Yncna; R - paunoHansHas yHKUms.
11./3noxuTe meToq HaxXoXOeHUsA NHTerpanos BMaa:

J (sinx,cosx)dx
roe R — pauunoHanbHas dpyHKUUS.
12.B yem coctouT 06Lasn nges Metoda paumoHanusaumm npm UHTErpyupoBaHuM MppaunoHanbHbIX U
TpaHCUEHAEHTHbIX OYHKLMA?
13.4Y70 Ha3bIBaeTCA onpegeneHHbIM nHTerpanom? [dokaxute ero ceoncrea?
14 KakoB reoMmeTpuyecknii 1 MexaHM4eCKUin CMbICN onpeaeneHHoro nHrerpana?
15.Kakue reomeTpuyeckne n mexaHu4eckme npunoxeHns onpeaeneHHoro nHTerpana Bel 3HaeTe?
16.JoKaxunTe TeOpeMy O cpegHEM ONSA ONpPeAeneHHOro NHTerpana u BbIACHUTE ee reOMeTPUYECKNIA CMbICH.
17.BbiBegute dpopmMyny HbtoToHa-JlenbHmua ans Bel4MCNEHMS onpeaerneHHoro nHTerpana?
18.BbiBeanTe hopMyny 3aMeHbl NEPEMEHHON B ONpeaeneHHOM nHTerpane?
19.BbiBegnTE hOpMyny MHTENPUPOBAHUS NO YacTAM Afs onpeaesnieHHoro nHTerpana.
20.4710 Ha3biBaeTCcA HeCOBCTBEHHbIM MHTErpanom? Kakve Bnabl HECOBCTBEHHbIX MHTErpanom Bam
n3BecTHbI? Kak oHu BbluncnsATCA?

Kputepum oueHnBaHus

— MpaBUNbHOCTb OTBETA NO COAEPXaHWIO 3a4aHns (YYUTbIBAETCH KONMMYECTBO 1 XapakTep ownbok npu
oTBeTe);

— nonHoTa v rnybrHa oTBeTa (y4nTbiBaeTCHA KONMMYECTBO YCBOEHHbIX PaKTOB, MOHATUA 1 T.N.);

— CO3HaTenbHOCTb OTBEeTa (Y4nTbiIBAETCA NOHMMAaHWE n3naraemMoro MaTepunana);

— JIOTMKa W3MNoXeHWst matepvana (yuuMTbiBaeTcs YMeHWe CTPOUTb LEeNOCTHbIN, nocrnefoBaTenbHbIN
pacckas, rpaMOTHO NONb30BaTbCS cneumanbHON TEPMUHONOMMEN);

—  Ucnonb3oBaHWe AOMONHUTENBHOro MaTepuana;

—  pauuvoHanbHOCTb UCMONb30BaHWS BPEMEHW, OTBEAEHHOro Ha 3aJaHune (He ogobpsieTcs 3aTsAHYTOCTb
BbINOMHEHNS 3afaHus, YCTHOro OTBETa BO BPEMEHW, C y4eTOM WHAMBUOYalbHbIX OCOBEHHOCTEN
obyyvarouxcs).

LLikana oueHnBaHunA

Bannel Ansa yyeta B perTuHre CreneHb yAOBNETBOPEHNS KPUTEPUSAM
(oLeHka)
86-100 6annos Obyyalowmmncsa nofHO U aprymMeHTMpoOBaHO OTBeYaeT MO COoAepXaHuIo Bompoca (3agaHus);
KOTINYHO» obHapyxuBaeT MOHMMaHne maTtepuana, MoXeT 060CHOBaTb CBOW CYXXAEHUS, MPUMEHUTb 3HAHWA

Ha npakTuke, npuBecTun HeobxoauMble npuMepbl He TOJTbKO No y'-leﬁHVIKy, HO N CaMOCTOATENbHO
COCTaBllEHHble; n3naraet Mmarepuan nocrenoBateslbHO U NpaBUJIbHO.

71-85 Gannos O6yuvaloLumiica AOCTAaTOYHO MOMHO M apryMeHTMpOBaHO OTBEYaeT Mo CoAepXKaHWio Bompoca

«XOpOLLO» (sapaHus); obHapyxuBaeT MOHMMaHWe MaTepuana, MOXeT 0BOCHOBaTb CBOWM CyXOeHUs,
NPUMEHUTb 3HAHUS Ha NpaKTUKe, MPUBECTM HEOBXOAMMbIe NPUMEPL! HE TOMLKO Mo Y4eBHMKY, HO
1N CaMOCTOSITENIbHO COCTaBMEHHbIE; M3naraeT martepuan nocriefosaTenbHo. [onyckaet 1-2
OLIMBKM, UCTIPaBIIEHHbIE C MOMOLLbIO HABOASLLMX BOMPOCOB.

56-70 6annos Obyyatowmincs obHapyxMBaeT 3HaHWE U MOHWMaHWE OCHOBHbIX MOMOXEHWUI OAHHOTO 3aJaHug,
«YOOBMNETBOPUTENBHOY HO u3naraeT MaTepuan HemofiHoO M [OMNycKaeT HETOYHOCTM B OMNpeaeneHnn MOHATUA Uin
opMynupoBKe NpaBwn; He yMeeT [0CTaTOMHO rnyGoKo M [okasaTenbHO 0GOCHOBaTb CBOM
CY)XOEHUS U NPUBECTU CBOM NMPUMEPLI; U3naraeT matepuan HenocneaoBaTenbHO U AonyckaeT

OLLUNBKM.
MeHee 56 6annos Ob6yuvarowmiica obHapyxuBaeT He3HaHWe OTBEeTa Ha COOTBETCTBYHLLEe 3adaHue (Bompoc),
«HEeYyAOoBMNETBOPUTENBHO» fonyckaeT OwWnbkn B (OPMYNMPOBKE OMPeAeneHnin M NpaBur, WCKaXarlolme WX CMbICH,

68CI'IOpF|,EI,O'~IHO W HeyBepeHHO usnaraet marepwuarn. OTmeyaloTc  Takue HepocTaTkv B
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noaroToBke oGyvatoLlerocs,
OBMageHuio nocneayowmmM ma

KOTOpble SBMSOTCS CEPbE3HbIM MPENsATCTBUEM K YCMELIHOMY
Tepuanom.

KomnnekT 3agaHun onsa npoBepoyHbIX paboT

Pasgen «JlvHeiHasa anrebpa»

BapwuaHT Ne1

BapuaHTt Ne2

1. PewwwnTb cucTemy NnHEeNHbIX ypaBHeHuI 1 PewmTe cucTemy NnHeNHLIX ypaBHeHNii
|‘ 1 . | . trn
Bk et iyl
| 2. naHbI matpuubl A n B. Hantn C=2A-3B, D=AB 2. Ranel matpuuel A v B. Haiitu C=5A-2B, D=BA
3 2 -3 1 1 5 4 3 1 2 4 5
A=|3 2 11|, B=|8 1 5 A=|3 1 —-4|,B=|-1 1 0
2.1 0 3 -3 1 5 -1 2 3 21
3. Hantn matpuuy obpaTHyto AaHHOM
HNRI e
e SR
IR | g
3. Hawtn matpuuy obpatHyto AaHHoW A= U A= U

BapuaHT Ne3
1. Pewwuts CVICTeMy TNIMHENHbIX YPaBHEHWI

i

et |

2

2. [aHbl maTpuupbl A n B. Hantn C= 3B-2A, D=AB
3 2 -3 1 1 5
A=3 2 1|, B=[8 1 5 A=
2 1 0 3 -3 1
3. Havitn maTpuy obpaTtHyto AaHHOW 3.
G |
| ( »
A= A=l

I

BapuaHT Ne4

PewmnTb cucteMy nuHenHbIX ypaBHeHWI
I

I

Oanbl MmaTpuubl A n B. Hantn C=3A-2B, D=AB

4 3 1 2 4 5
3 1 -4, B=-1 1 0
5 -1 2 3 -2 1

Havtn matpuy obpaTtHyto AaHHOW

Pasgen «AHanutnye

ckasi reoMeTpusi»

BapuaHTt
[aHbl koopavHaThLl BepLUMH TpeyronbHuka ABC. Haittu: 1 A(1;4), B(10;-8), C(15;2).
2) ypasonn cropon AB 1 BC: 2 A(1:3), B8-9), C(13:1).
3) yr)on npu BepLLIlE:He A ’ 3 A(-2;13), B(7;1), C(12;11).
4) ypasHeHwe BbIcoThl CE; 4 A(-10;12), B(-1;0), C(4;10).
5) anuHy BbicoTsl CE. 5 A(-6;11), B(3;-1), C(8;9).
6 A(-3:9), B(6;-3), C(11;7).
7 A(-4;12), B(5;0), C(10;10).
8 A(-5;6), B(4;-6), C(9;4).
9 A(-5;11), B(4;-1), C(9;9).
10 A(-3;9), B(6;-3), C(11;7).

Paspen «BeegeHve B maTemaTudeckuin aHanma»

BapuaHT Ne 1 BapuaHT Ne 2

. 3x2—7x+2
lim 22— /2272

lim
x22 2X°>—5x42

1.

2
2X°+x—
x3-15X°+4x—

BapwuaHT Ne 3

1 3x2—10x+8

lim
X*—4

x->2

1

1.
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_ x*=3x+1 o 1+2x—x°
hmz— hrnz— 2.
x20 4 X +Xx—2 2 xv0 4 X —5x+2
. sin5x lim tg 7 xctg 4 x
llmﬁ 3. x20 3.
X
X+1 2x+3 hm
hHl —_— 4. X0 2x_1

X0 x—2
V3x—2-2 2ox-l
— x*—1 5.

x—2

li lim
1m 5. x=>1
x=2

limtg5 xctg 4 x

x=0

I Vx—2x
1Im-—-——
X0 3X+1

. x+4 2Xx+2
lim|—

X0 X+1
V3x—2-2

x—2

lim
x=2

Pasgen «uddepeHumansHoe ncHmcneHme»

BapwuaHT 1
HanTn npoussogHble yHKUNI

1.
a)y=x'"2-3x 6 y=€""+3_
B) ¥ =Insin(2x +5) r) y=3arctg”3x
n y=x" ¢) 1g(y—x)="5xy
2.
Jl,'c:cosZt {x:t—sint
a) g 0)
y:sng y:]—COS!
3. Hantu npegen, npumeHsia npasuno Jlonutans

a] 1 w 6) 1' x-ct 2x
o _12x+16 Ll

BapuaHTt 2
Havit nponsBoaHble dyHKUMIA

a) y=2"+4x+3

B) y=3In"3x
n y=x* (2 6amn)
2.

) x=~t-1
x=Ar -3
a) iy 6) 1
y=In y=-
t
3. Hantn npegen, npumenss npasuno Jlonutans

) 1_ 2x:—9x+4 6) l _,\/; K
a Rl RO 1 i O 1
ime——1r— O lim

4sin2x
0) y=

cos3x
r) y=x"-arcige”

e) ¥y +x'=3xy

Pasgen «/HTerpaneHoe ncumcnexune»

Bapuanr Nel

1. Haiitn unTerpans
.
x dx

sin 2xdx

a) [e"“'xdx; 6) [xsin2xdx. B) IJ4—J ;1) [xedx. 1) Jim—
- fm - x

0
| x%e=*dx.

_
Y&ﬁ:?ﬁ.ﬁ
a

)

2. Bel4HCIUTE HHTErPalbl:  a).

N _[(J_?Jr a4x*)dx
]
3. Haiirn nunomans GUIypsl, OrpaHHYeHHOH THHUAMH

a). w=6,x+y-T7=0 &) y=x+dx, y=x+4.

“z B). ](1v+ 7 dx
[1]
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Bapuanr No2

1. Haiftu unTerpast

a) jarcz;inxdx. 0) J-%j B)
xy/lnx+

jxl Inxdx T) f:::i o) Iarccostdx.

-
1243
S 122%dx H

] (]

e - f xe %dx.

2. BelMHCINTE HHTErpAILL 4 6) ='» B) IH'T+ 4x" )dx
I

r). I[lt 2 i,}d.\‘
1 x

3. Haifru nnowanks GUIypsl, OrpaHH4eHHOIN THHUAMEI

a) J’=_T:,}'=2—_T: 0). y =9 y=23x.

Kputepum oueHnBaHus:

— NpaBUIbHOCTb BbINOJIHEHUA 3agaHni;
— CTeneHb YCBOEHUA TeopeTn4eCkoro Mmatepmana;

LLikana oueHMBaHUA

Bannel AnA yyeTta B peiTuHre CreneHb yA0OBNETBOPEHUS KPUTEPUSM
(oueHka)

86-100 Gannos BbInonHeHbl Bce 3agaHus,
«OTMNYHOY

71-85 6annoe BbinonHeHbl Bce 3agaHus;
«XOpOLLO»

56-70 6annos BbinonHeHbl Bce 3agaHus ¢ 3amedaHnsamu;
«yOO0BNETBOPUTENBHOY

MeHee 56 6annos OByyaloLmniics He BbIMOSTHWI UMW BbINOMHUI HENPaBUbHO 3aaHus;
«Hey[OBMNETBOPUTENBHOY»

KomnnekT 3agaHui AN ceMMHapCKUX 3aHATUI

Tema: Matpuupl. [lectBna Hag matpuuamu.

Bonpocki:
5. Onpegenenvne matpuubl. Bugbl maTtpuu.
6. YMHOXeHWe maTpuubl Ha Yncno. Anrebpanyeckas cymma MaTpuL.
7. TpaHcnoHupoBaHWe MaTpuL.
8. YMHOXeHne maTtpuy. He KoMMyTaTMBHOCTb NPOU3BEAEHNS.
MpakTuyeckme 3agaHus:
: 5), 233, (1 2//3), ' 5 o).
0 7 4 5 6 78 9

1. TpaHcnoHMpoBaTb MaTpuLbl

10
21
212 2, 32 1),
(32) 2 -1

2. YMHOXUTb MaTpu1Ly Ha YMCro

3. CnoxeHue 1 Bbl4UTaHME MaTpuL,

21+1 -11_[3 0,3_20 1+2.—21—2:2 2 —1,

3 2)11 1 4 3 5 -2 2 0 1 3 15 -4 12

-1 5 2 1) (-11 0 3 1 -1,/-22 3| (-80
7 97514 2F[-13 -1}, =242 1 2 [*2 -1 3|=|-2 -3
9 5 -3 0] 124 5 1 -2 3 4 2 3] 12 6




4. YMHOXeHne maTpuy,

5

-]
-]
N

[
|
\
|

Il 3..||_1 3..|_|_ m.|"|_. ._ I~ |
VAT FAT LS aa R R

Lad
[ )
N
|

N

5. Ans 3agaHHoOn MaTpuLbl A BblMMCTUTL E + A + A% + A3

1 2 -1 1
ol
o 130
Tema: Onpegenurenm.
Bonpockbi:
OnpegenvTtenu BTOporo nopsiaka.
Onpegenutenu Tpetbero nopsigka. lNpaeuno TpeyroneHunkos. MNpasuno Cappyca.
lMpuMeHeHMe OCHOBHbIX CBOWCTB BbIMUCIIEHMSA OMpefenuTenen Ans  KBagpaTHbiX  Martpuy
NPOU3BOSILHON Pa3MepHOCTH.
8. Anrebpaunyeckne gononHeHus. ®opmyna Jlannaca.
MpakTuyeckme 3agaHus:

1. Berumcnutb determinant matpuu no onpegenexHuto;

30 1 435 32 )
1) 2 ;\:1;2)|‘23 ‘41\:—10;3)\2 3 1=12; 47 2 2=725))1 3 1f=S.
J 123 653 5 3 4
2. BblumenuTb onpegenuteny no npasuny Cappioca:
1 7 5 2 -1 3 3 =2 70 7 23 1
o 3 =1 232 -1 2=-3 32 I =045 -1 5=7 52 -3 —l=0
0 4 a 1 0o -1 3 2 203 ] 4 0o 2

Tema: ObpaTHasa maTpuua. PaHr matpuupl

Bonpockbi:
ObpaTtHasa matpuua. KoppekTHOCTb MOCTaHOBKM 3agayun. ANroputm NOCTPOEHUS.
["MaBHbIN MMHOP MaTpuubl. PaHr MaTpuubl.

Bbluncnexne paHra: MeTo afeMeHTapHbIX npeo6pasoBaHm71; MeTO 4 OKaNMASIOLLNX MWUHOPOB.

® N o o

O6patHasa maTpuua. ANroputm nomcka.
MpakTnyeckue 3agaHus:

1. Hantn obpatHble maTpuLbl

2. Vicnonb3ys obpaTHyto MaTpuLy, HaWTU HEU3BECTHYH MaTpuly X 13 MaTPUYHOTO YPaBHEHWS.
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1 =1y (1 -1 3 (-3 2 0
(2 5 (4 -0 (2 =23 x| 2 1 nij=/4 3 2| =4 5 2
1) | Y = | V= | | | i [
L 3 121 (- -1 1 T -2 5 -5 3 0
4 =20 0 -2 6) (01 2
o 2 X=|2 4 1‘ X=|0 3 I‘
3 20 0 -3 4 [ 00
3. OnpegenuTte paHr cnegyowmx maTpuu;
; i L0 (203 4
I R 20 3|1 200
l) =2, 2y -1 2] r=2; 3)|-1 2 r=3
D _1- - = )
3 | S Y
2 3 —
3 5 7 - b l 2 -1 -3 2 1
|13 -1 2 0 _ .
42 3 r=2; 5) r=2, 6)14 -2 2 |1 r=3
_ [ 3 4 2
[ 3 3 2 -1 1 8 2
4 =3 1 1/

Tema: PelleHne cncTeM NUHENHBLIX ypaBHEHUI NpaBunoM Kpamepa. MaTpuyHbiM cnocobom.
Bonpockbi:
3. T[oHATMe pelleHns cucTemMbl NMHENHbIX anrebpandyecknx ypaBHEHNI.
4. MaTpuyHbIN METOA pELLEHMS.
5. ®opmynbl Kpamepa.
MpakTnyeckue 3agaHvs: Pelintb cuctembl ypaBHEHUA MaTPUYHBIM METOAOM 1 NO hopmMyriam

Kpamepa.

, ‘ , In=1 [~
25— %+ 2r = —4x=| 2 [:2)43x - —1-..-.=—4.-..=|—1‘
‘4., tdv,=-2 |2 L R
| (-, = (3 342 x,=5 (2
3 3x 4 =2 = 1= ‘ A 2x 3 =1 o= 2
v —2x,+4x, =11 |1 2x +x,+3xn =11 | 3

Tema: PelleHne cncTem NUHENHBLIX anrebpandecknx ypaBHeHun metogom Faycca
Bonpocei:
1. Anroputm meToga lNaycca.
2. PelueHue B cnyyae onpeaeneHHoCTU CUCTEMBI.
3. bBbeckoHe4yHOe MHOXECTBO peLLeHUn.
MpakTnyeckne 3agaHus:

1. PewunTb cuctemsl ypaBHeHUn metogom Maycca.
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Tema: MNMpsmas NIMHUA Ha NNOCKOCTU
Bonpocki:
1. YpaBHeHVe nNpsiMon, NPOXoAdLLen Yepes AaHHYH TOYKY B JaHHOM HanpaBieHuu.
2. YpaBHeHMe NpsMon C yrinoBbiM KO3 HULMEHTOM.
3. YpaBHeHue nNpamMon, Nnpoxoasiien Yepes ABe 3agaHHbIe TOYKU.
4. YpaBHeHue NpsMOon B OTpe3Kax.
5. HopmanbHoe ypaBHeHWe npaAMon. YpaBHEHWE MpsIMON, MPOXOAdLlen 4Yepe3 3adaHHY TOUKY
nepneHauKynsipHO N3BECTHOMY BEKTOPY.
6. O6LLee ypaBHeHWEe NpsiMon. B3aumHoe pacnonoxeHue AByX NPSAMbIX HA MITOCKOCTMY.

7. PacctosiHme OT TOYKM OO NPSIMOMNA.

lMpakTnyeckme 3agaHuns:

Al—4%—-4), B(—32), C(2:3), D3

N
2. [laHbl YeTbIpe TOYKM Ha NIOCKOCTHU: 2). Hantn yron mexay

BEeKTopamMmu ﬁ n ﬁ {%}

o o ;'M l' 2
3. CoCTaBuTb ypaBHEHME NPSIMOIA, NPOXOASLLEN Yepes TOUKy ol )napanneano BEKTOPY
a=(H3 (20| (3x-dypi5=00/p=2/)
~ ~ “"Ill(l:_l)
4. CoCTaBWUTb ypaBHEHME NPSIMOM, MPOXOASILLEN Yepes TOUKY NepreHANKysiPHO BEKTOPY
n=(—l1) |x—y-2=0

-

M, (2:-3
5. CocTaBuTb ypaBHEHUE NPSAMON, MPOXOAALLEN Yepe3 TOUKY M,(2-3) nepneHanKynsapHo ocu abcumncce.

(v=2)

6. BbIMMCTIUTB yron Mexay npsivbiMn > 2y+l=0, 2yt p-3=0 {%}
Tema: lNnockocTb B NpocTpaHcTBe. [psmas B NpocTpaHCcTBe
Bonpochi:
1. OBuwee ypaBHeHue nnockoctu. iccnegosaHue obLero ypaBHeHUS.
2. YpaBHeHMe NoCKOCTU, NPOXoasLlen Yepes AaHHYI0 TOYKY NeprneHAnKYsSpHO BEKTOPY.
3. YpaBHeHVe nNnockocTu, Npoxoasiuen Yepes Tpy 3agaHHble TOYKN.

4. BzaMMHOe pacnosioxeHne NockoCTeN. Yron Mexay nnockoctamun. PacctosiHne ot TOYKM 4O NITOCKOCTH.

npaKTI/I‘-IeCKVIe 3agaHnA:

. M(=2:3;
1. CocTtaBuTb ypaBHEHWE NIOCKOCTU, MPOXOASLLER Yepes TOUKY 7(=2:3:1) :
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fz—1=0!
a. MMapannensHO NNOCKOCTU Oxy : t /

b, Oce OV X +2z=0]

2. CocraButb ypaBHEHNE NITOCKOCTH, FIpOXO,D,FlLIJ,GIZ vyepeas:

A(5:-4;6) Ix=5=0!

a. Touky , NepneHankynsipHo ocn OX ;

M (3:-1;2) M. (-1;2:5
b. [MapannensHoi ocu Oz y NPOXOAsLLEn Yepes TOUKN '”-{ ! }m f—‘ l ].

B3x+4y-5=0!

Tewma: lMNMpeaen dyHkumn. OCHOBHbIE TEOpeMbl 0 npegenax. Metoabl packpbITUs HEONpPeaAeneHHOCTEN Npu
BblYMCIEHMMN Npeaenos
Bonpockbi:
4. Tlpenen dyHKuumn B Touke no Kown.
5. OcHoBHble TeopeMbl 0 npegenax. OCHOBHbIE NPUEMbl PACKPLITUS HEONPEAENEHHOCTEN.
6. BbeckoHeuyHO BonbLune 1 6eckoHeYHo Marnble YHKLUN.
MpakTuyeckme 3agaHus:

Bbluncnutb cnepgytolme npeaens:

Tema: 3amevartenbHble npegenbl. SKBUBANEHTHOCTb HECKOHEYHO BoMbLUNX U 6BECKOHEYHO MarnbiX (OyHKLWIA.
HenpepbIBHOCTL OYHKLMIW. TOYKM paspbiBa, UX Knaccudukaumns
Bonpocki:
MepBbI 3amevaTenbHbIN Npeaen.
BTopoii 3amevartenbHbIi npegen.
Mcnonb3oBaHue 3KBUBANEeHTHOCTU (DYHKLMIA NPY BbIYUCIIEHUN NPEAEnoB.

HenpepbIBHOCTb OYHKLNNA.

= © © N o

0. Touku paspbiBa, NX Krnaccmgukaums.
MpakTuyeckme 3agaHuns:

Bbluncnutb cnegytowme npegensi:

XS —2x-3 . .
lim lim ¢ = lim] 1 l |
X3 y= 5y 46 0 x e [ )
5 OtBeT: 4 8. Otser: -1 9. + OTBeT: € 5
Fooay o x Y S
lim| 1+ = | ll]]'|| — | lim x- ctg 2x
el - - | - 12, OteeT: ¥
10. XY OTBeT: e6 11. SRRy OTBeT: e :
: o o In(l=x) C1=2x% 4]
lim x-sin— lim ——— lim —
13.° X Orger: 1 14, " SIN2Y  Orper:-1/2 | 45, %> x~ — 3v + 4
. Wrx—sinx o 513 ;T
lim—=————— lim(1—3x) -15 |im|]+ji|
16. " v 5I0 X Orget: % 17. Orser: ¢ 18. """ 2/ oOrsere’?

Tema: [lMpomssogHasa. OcHOBHble npasuna auddepeHumpoBaHus. MeToasl auddpepeHumpoBaHus
[Mpoun3BoaHbIE CNOXHBIX, HEABHBLIX YHKLUNA.

Bonpockbi:
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TexHuka gndpdepeHumnpoBaHus. NpounssoaHas PyHKLUN B TOYKeE.
OudpdepeHumpoBaHme HesIBHO 3a4aHHON (PyHKUUMN.
YpaBHeHue KacaTenbHon K rpadonky yHKUMM B 3a0aHHON TOYKE.

JNorapudpmuyeckoe andpepeHumpoBaHme.

= © © N o

0. NMpoussoagHasa napameTpuyeckn 3agaHHbIX PYHKLUUNA.
MpakTuyeckue 3agaHus:
1. Hantn nponsBoaHble PyHKUUIA U BBIYUCIIUTL UX 3HAYEHUE NPU X=Xo:
> 4 2 4 Y(x)=In(x+ VNP HI2), X, =2
Wx)=x"+3x"=2x+1, x, =1 x, =-2;

2 l’ ; i , cosfx) T
Hx)=x"———7, y2)-y'-2) yx)=sin(x)e . Yo =5
5 2x° 6. 2

2. HanTtu nponsBoaHble OyHKLUNNA:

— 1 3 » X
px)=Ux+- -+ 4 yx)=cos" x+In rgl
5) XNt 8) 2
(x) _ oSy (X ) = xXaretgx ! In(1+x°)
Wx) = . Vv ) = xaretex — — v
6) ! I+ 2sin x 9) ! o2

7) pix) =.\‘1r(3.’n".\‘-4.’;;.\‘+!):

o e | — G FCSTRX
8) yx)=c« v

9) yx)=+I1-x? arccos x;
Incosx
Wx)=——-;
10) CoOSX
11) yx)=In \.-"! +ctg x;

3. Haintn nponsBoaHble HESIBHO 3a4aHHbIX OYHKLUWNA:

.2 .—’_‘p. .2 vl =2
1) ¥ty =4 3) ¥ TWHINY= 2 g q0uke (2:1);
2) oty =6 4) " siny—e™ cosx =0.
4. 'eomeTpuryeckoe NpuUnoXeHne NPon3BogHON:
'Sr
Y= >
6) CoctaBuTb ypaBHeHMe KacaTenbHOI K KpUBOIA 4+ X7 B1.%=2; B TOuKE nepecevenus ¢ ocbto Oy.

rl
7) CocTaBuTb ypaBHEHWe KacaTeNbHO K KpUBOIA y=x
Ix+yp=2=40.

—2x B TOYKax nepeceyeHns e€ c npsiMon

8) CocraButb ypaBHeHue kacatenbHo K kpusoit F = ¥ In(x+e) g x=2.
X
9) CocraBuTb ypaBHeHWe KacaTerbHOM K KpMBOW X+2 B TOuKE NepeceyeHmst ¢ ocbto Oy.
|
p=—x' =2 Te—4

1 |

10)B kakux Toukax kacaTenbHas K rpaduky yHKLAN obpasyeT ¢ ocbto Ox yron B 45°.

Tema: OcHOBHble Teopembl AunddepeHumansHoro mncumcnenuns. OuddepeHuman dyHkuun. [Npasuno
JlonuTans
Bonpockbi:

5. Teopembl ®epma, Pons, JlarpaHxa, Kowwu.

6. [HuddepeHuman yHKLMN.
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7. Tpunoxexve guddepeHumnana B NpMBAMKEHHbIX BbIYUCTIEHNSIX.

0 w

8. MMpaBuno Nlonutans — bepHynnun packpbITUa HeonpeaeneHHoCcTen Buaa 0y o,
MpakTuyeckme 3agaHuns:

1. Vicnonb3ys npunoxenne guddepeHumana BblMUCITUTE NPUBMMKEHHO 3HaYeHne pyHKunK:

f(x+Ax)~f (x)+f (x) Ax

" \16,64; o) In(e+0,272);
o 0,99
tg46 , arctg———;
°) 10) 1,01
6 10,95, yy IN(0,1+10,1%+1);
7) e"”; 12) f(2:01),rnef(x):X3_3X2+3X;
8 1255,15; 13y F(x)=114x%,x=0, x=-0,01.

2. Bbluncnutb npeaenbl, NCNOoNb3y4d npaBuio Jlonutansa — EepHynnvl pacKkpbITUA HeOI'Ipe,D,eJ'IeHHOCTeﬁ Bnaa

0 w0l . '
0 ’{OO] hmf(x>:hmf,<x)
xox, 9(X) o, g'(x)
lim X+x°—6x 10) . lin R [
T3 > | . =—
3) xo B x+16 lim XX —5x+3 , 1) iyt —Sv1d 3
x21 X°— A4 X*+5x—2
limln(x2—3) ) lim x3—1_ 13) ‘
2 — ’ | ’ . 2y =Tx b 1
4) x»2 X°+3x—10 12) x>111 X lim -
R e Sl 3
limxInx; o 1=x" limxnx=0
5) x20 lim N 15) T
14) x»1 1—X
lim 1 1 16) 1..im| =1
6) *0 X e*—1 lim(xlnx—\/x+x2). 17) o
X >0
. 27 27 _ C4x NS
lim . =-— lim———— =0 lim ———-= h
7) 7 2x 4 Sx- 18) x| 19)  Cx A8

Tema: WccnepoBaHue oyHKLMM C NOMOLLbIO NPOU3BOLHOMN.

Bonpockbi:

4. WccnepoBaHve OYHKLUM HA MOHOTOHHOCTb U SKCTPEMYMbI.

5. OnpepeneHne HanbonbLUIEro U HAUMEHbBLLIETO 3HAYEHUI PYHKLMM Ha 3a4aHHOM OTpe3Ke.

6. Onpe/J,eneHme MHTEepBanoB BbIMNYKIMNOCTU. Toukn neperw6a.
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[NpakTnyeckne 3agaHus:

1. NccnepoBaTb HA MOHOTOHHOCTb M HAWTU SKCTPEMYMbI (PYHKLIMK:

5) y(x):x3—6x2+9x+4; 6) y(x):xlnzx;
XX e’

y(X)—?—?, 8) y X _;J

9) 1+x

11)y(x):x3—2x2—7x+4; 12)}’(X):1n(2—C05X);

3 2

y(x)=-= 55 y(x)= 1+X2.

13) 1+x 14) 1-x

2. Hantn Hambornbluee 1 HanmeHbLlee 3HauYeHNst PYHKLUKN Ha YKa3aHHOM UHTepBare:

5 y(x)=x’-6x°+9x-5, [0;5]; o=yt =5 s 2]
4. Y(X):X3—1,5x2—6x+1, [-2;0]; . y(x)=cos’x +sin x, [0;%];
5. ylx)=3x-6x, [03]; . vo=ce= Lol

v(x)=x+ L (0:+)
10. x

Tema: HeonpegeneHHbIn nHTerparn.

Bonpockbi:
TabnuyHoe nHTerpnposaHvne. OCHOBHbIE NpaBuna MHTerpmposaHus. MeTtoa pasnoxeHus.
MoaBeaeHune nog 3Hak anddepeHumnana.

WHTerpvpoBaHme MeTOAOM NOACTAHOBKW.

© N o o

CDopmyna MHTETPMpoBaHnNA No YacTdaMm.
I'IpaKTquCKme 3agaHun4A:

1. BblMMCAIUTb MHTErparnbl, NCNOMb3ys Tabnuuy:

f dx dx )
5) ° 9x-1 6) * sin’xcos’x
f dx f x“dx
7) \/4x2+1 ’ 8) x*+4’
I(2¢}+1)2dx_ f(x2—3x+5)dx.
9) xx 10) o
—(X2:16)dx- fsinzidX'
11) Vx+2 12) 2
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J' x*dx
14)" x’-1

13) f tgzxdx;

2. Bolumcnutb nHTErparnsbl, UCNonb3yst MeToA NOACTaHOBKM [3aMeHy nepeMeHHOMN].
[ £ (x)de= [ F{oend(e)eds

_xdx__. Tedx

°) f(l_xqa’ 10Y[x+16’
*sin( X’ : Inxdx
] sinl+ 1) S
dx —
13)fm’ 14)_[5111 xdv;

3. Haitn uHTerpansl, ©cnonb3yst opMyny UHTErpUPOBaHS MO YacTAM:
[m."l': Hy— [1':r'er

X .. 2 .
7) fxe dx; 8) fln xdx;
9) fxsmxdx, 1O)fsm(lnx)dx,
2 —-X
. J— + .
11)flnx, 12)f(x dx+1)e"dx;
13)f arcsin xdx; 1 4)f arctgxdx.
Inx X dx
f —dx; 2 2’
15)" x 1) (x'-1)
Tema: OnpegeneHHbI nHTerpan.
Bonpockbi:
5. BbluncneHve onpegeneHHoro MHTerpana.
6. ®opmyna HetoToHa-JlenbHuua.
7. WHTerpmnpoBaHue NOACTaHOBKOW.
8. ®opmyna MHTErpMpoBaHNs NO YaCTSM.
MpakTuyeckme 3agaHuns:
[ Fixlde=Fib—Flal
1. Ucnonb3ysa bopmyny HetoToHa — JlenbHunua , BBIUMCNUTL crnegyoLwme
onpefeneHHble HTerparsnbl, Npy HE0OX0AUMOCTU NCMOSb3YS NOACTAHOBKY:
2 5
Foa . - ¢ xdx
[(4x'— 02 +2x +1)dx =5 =7
4) 1201 F
0 co) ©dx
[; — +sinx |dv =2 j -
JloosTx ; > 2x—3
5 6) °
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[m."l'= "“'|. - [t'r."u

2. Vicnonb3ys opmMyny UHTErpMpPOBaHUS NO YacTsaM
WHTErpansi:

, BbIHUCITUTL criegyruine

[ tln'x . Ge—lo
J.I SIn =7 [ ——dx = :
3) 8) ! t
' . n—In4d P )
J arctgaiy = T J- In" xev=2¢ -2
4) 9) !
e’ dv=0,04
5) ‘[ ‘[ sin \1"?[."_'-_' =2
10)

Tema: an/IJ'IO)KeHI/IFl onpeaerneHHoro nHterpana.

Bonpockbi:
1. TlpunoxeHunsa onpegeneHHoro nHTerpana.
2. BbluncneHve nnowagn nnockon purypol.
3. BbluncneHve onuHbl gyrn NiOCKOM KPUBOW.
4. O6bembl TeN BpaLLEHUs.
5. MpubnwmxeHHOE BblMMCIIEHME ONPEeAENEHHOro UHTerpana
I'IpaKqueCKme 3aaHu4da.
1. Belumncnuts nnowans nnockon urypbl, OrpaHUYEHHON NUHUAMN:
C— _ 1 — - — = V= = 3 —
1=y -2, v=x S5=45 r=x+1, y=3-x, x=0
1) 8)
L— z — . — S 2 ~
==X, r=x—-2. =1 =20 1= . r=1- — =m2-
2) | 9) v=1-41 S=mi2-1
Kputepuu oueHnBaHus:
— NpPaBUITIbHOCTb BbINOTHEHUA 3ap,aH|/||7|;
— CTeneHb YCBOEHNA TeoOpeTn4eCKoro Mmatepmnana;
Lkana oueHnBaHunA
Bannbl ans yyeta B pentuHre CTeneHb yAOBNETBOPEHUS KPUTEPUAM
(oueHka)
85-100 6annos Bce 3agauu pelueHbl BEpHO, TEOPETUYECKNIN MaTepuan yCBOEH
71-84 6anna 3agaym pelleHbl YacTUYHO, TEOPETUYECKUIA MaTepuarn yCBOeH
56-70 6annos 3agaum pelleHbl YaCTUYHO oLMBKaMK, TEOpeTUYECKUA MaTepuan yCBOeH
0-55 6annos 3afaum pelueHbl ¢ owmbkamuy, TeopeTUYecknii maTepmnan He yCBOeH
KomnnekT kenc 3apav
Tewma: JlnHenHasa anrebpa n aHanuTMyeckas reomeTpus
3apgava 1.

MpeonpuaTye BbiNyckaeT NPoayKUMio ABYX COPTOB. [pu 3TOM UCNoNb3yeTcs Chipbe ABYX TUMOB:

n

Hopmbl pacxofa kaxxaoro n3 HMx Ha 0gHo nsgenve n obbem pacxoga cbipbs Ha 1 AeHb 3agaHbl Tabnuuen:
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Hopwmbl pacxoga cblpbs Ha OAHO M3geHue, ycr.ea. Bua coipbs
Sy S2
| copt 5 2
Il copT 4 1
Pacxogbl cblpbsi Ha 1 aeHb, ycn.eq. 1050 300

. X X
MycTb exeaHeBHbI 0GbeM BbiNycka NPoAyKLMN COCTaBnAeT 1,*2 COOTBETCTBEHHO, TOraa
mMaTemaTuyeckass Mofesb AN HaXoXOeHUs eXXeqHEeBHOro BbiNycka KaXaoro copta MOXeT UMeTb BUf, ...

BapVIaHTbI OTBETOB:

5x, + 4x, =1050 Sx, + 4x, =300
" 2x1 + X7 =300 le T X7 =1050

x1+2x3 =1050 II+EI2 =300

dx; +5x) =300 o 431 + 5%, =1050

3apava 2.

B ropogckom mapke yCTaHOBMEHbl ABE OCBETUTENbHbIE YCTAHOBKM A U B, pacnonoXeHHble Ha
pacctosHun d = 120 meTpoB Apyr OT Apyra. YCTPOWCTBO 3TUX YCTAHOBOK TAKOBO, YTO HamMny4Llas
OCBELLEHHOCTb Ha MOBEPXHOCTM Mapka AOCTUraeTcs B To4kax, OTCTOAWMX B ABa pas3a Adanblue oT
yCTaHoBKM A, 4yeM OT ycTaHOBKM B. Yepes Bce TakvMe TOYKM NPOMOXUNKU NeLexonHyto OOPOxXKy. Ecnu
BBECTM CUCTEMY KOOPAMHAT Tak, 4YToObl HaYano KkoopauHaT CoBMagarno C PacnofioKeHWeMm YCTaHOBKN A,
a ocb OX 6bina HanpaeneHa B CTOPOHY YCTaHOBKM B (CM. pUCyHOK), TO

1. ypaBHeHMe JMHUK, Ha KOTOpOI7I pacnonoXxeHbl BCE TakKMe TOYKU, MOXEeT ObITb

- 3arnncaHo - B - - Bunae 5 -
3x° —4-240x+3y" +4-120°7 =0 4x° —4-240x +4yv~ +4-120° =0
(x—160)* + y* =807 (x—150)% + 2 =90?

2. MNycTb L — AnvHa neLexoaHoit AOPOXKN, KOTOPYHO NPONOXMIN Yepe3 BCe Takue

=]

TOYKMW. Torga 3Ha4YeHne Bblpa>XeHnA

3apgava 3:

B ropogckom mapke yCTaHOBMEHbl ABE OCBETUTENbHbIE YCTAHOBKM A U B, pacnonoXeHHble Ha
pacctosHun d = 150 meTpoB Apyr OT Apyra. YCTPOWCTBO 3TUX YCTAHOBOK TAKOBO, YTO Haumy4Llas
OCBELLEHHOCTb Ha MOBEPXHOCTM Mapka AOCTUraeTcs B Takmx TOYKax M, onsi KOTOPbIX BbINOSIHAETCSA

ycnosue: Yepes Bce Takne TOYKM NPOMOXMIM NeLexXoaHYo A0POXKY. Ecnn BBeCTM cuctemy koopauHat
Tak, 4Tobbl Ha4Yano KOOpAMHAT COBMNAaAarno C pacrnonoXeHneM yctaHoBkn A, a ocb OX Bbina HanpasneHa
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B CTOPOHY YCTAHOBKM B (CM. pUCYHOK), TO

1. YpaBHeHve nWHWUM, Ha KOTOPOM PAaCMOMOXEHbl BCE TakMe TOUKM, MOXET ObliTb
3anucaHo BBUIE ...

2. nyCTb L — anvHa newexoaHomn OOPOXKKU, KOTOPYH NMPOJIOXKUITN 4Yepes Bce

J6-L

Takue TOYKMN. Torpa 3Ha4veHune BblpaXXeHuna —— paBHo ...
T

Tema: OuddepeHumansHoe ncHncrneHmne

3apava 1
vif)
A MNoesn B
7T, N — <
oy ] |
'g‘_ oo . _.'r__.:_-l Moeag A
| ]
§ 20 L | : I /
& T
[X] ] I
10 + Lo
] I 1
— L LN >
2 4 6 8 10 12 14 16

Bpema, 4

Tpw noesga A, B n C gsuratotcs npsaMonuHerHo B TedeHne 16 yacos. padumku ckopocTen noesgos A u B
(B KM/4) n3obpaxkeHbl Ha PUCYHKE U COCTOSAT U3

-
OTpesKoB npsiMbIX. CkopocTb noesga C 3ajaHa ypaBHEHWEM v(t) =8t - 0,25¢°.
1. Cymma ckopocteit noesnos A u C B MOMEHT BpEMEHM [=6 TéIBHa
y p p p

2. Cymma yckopeHuii noesnos B n C B MOMEHT BpeMeHHU L= 12pa-;IBHa
3apava 2:

i#)

A

MNMoesn B

CHOPOCTL, KM/H
na
()
i
|
I




Tpn noesga A, B n C gBuraioTca npsMONMHENHO B TeyeHne 16 yacoB. Ha pucyHke n3obpakeHbl
rpadukm ckopocten noesgos A n B (B km/d). padmk ckopoctn noesga A COCTOUT M3 OTPE3KOB
npsiMbIX, @ rpagpyk ckopocTn noesaa B — u3s yyactkos napabon ¢ sepuHamy B

t=12, v=26—.

TOYKax r=6,v=34 3 CkopocTb noesaa C 3aaaHa ypaBHeHnem
y r=81g 5
1. Cymma ckopocTer noe3goB A n B B MOMEHT BpeMeHU p?EfT= 8f —0.25¢1°
a e
2. Ecrm - ]ycmpeHme noesna B, a —4ckopeHune noesna C B MOMEHT BpeMeHM
t =14 m 3HayeHne BbipaxeHNs (17 — 3 paBHo ...

Tema: MHTerpanbHoe ncuncneHmne
3apgava 1:

N yGopKM CHera Ha ynvuax ropofa MUCrornb3yloTcsl CHeroyGopoyHbie MalmnHbl. OHM  paGoTalT B
TEYEHNEe CYTOK C MOCTOSIHHOW CKOPOCTbO yBOopKM cHera

400" /. M3meHeHne obbema cHera, BbiNagalroLLEero Ha ynuubl ropoga B ropoae

ds

—~ =620-20t, s
B TEYEHME CYTOK, MOXHO OfINCaTh ypaBHEHNEM dt roe {I) — 00bem
cHera (B M), BbINaBLLEro 3a Bpems f (B vacax) 0 £t £ 24,
B momeHT BpPEMEHU [ =08a ynuuax ropoga nexumt 1000 CHera.

M

Ecnn V@})Gbem CHera, fnexallero Ha ynmuax ropoga B MOMEHT BpeMeHMU t,
a) To matemaTtuyeckas Mogesnb [Ans HaxoXAeHWs V(W))KeT UMeTb BUA ...

©0) YcTaHoBUTE COOTBETCTBME MEXAY BpEMEHEM f 1 0O bEMOM CHera, Nexallero Ha ynuuax — ropoga

1. O6bem cHera, nexallero Ha ynuuax ropoga B MOMEHT BpeMeHU [=6
2. yacos
3. O6bem cHera, Mexallero Ha ynuuax ropoga B MOMEHT BpeMeHu L= L;cos

1960 2200 1900 2100 2160
B) Ecnun  cHeroybGopo4Hble MaLUWHbI npekpaTunu cBoo  paboty B MOMEHT
BPEMEHMU t =1% no koHua cyTok He paBoTanu, TO 06bLEM CHera, Mexallero Ha
ynuuax ropofa, B KoHue AHS ( t = d¥l6ynet paseH _1_13 .
3apava 2:
Bo Bpems BeceHHero naBsojaka ZI;MGHGHI/IG obbema noctynaroLLen B 03epo BOAbI B TEHYEHNE CYTOK

S
= =10+ 4z, S

MOXHO OnucaTb ypaBHeHvem i roe ‘(Ij— o6bem
nocTynmBLLE B o03epo Boabl (B )" 3a Bpewmst(B vacax) 0 £ 1 £ 24,
[nsa Toro 4to6bl ypoBEHb BOAbI B 03epe He NpeBbICUN NpeaenbHbI ypoBeHb, 060pyaoBaH CTOK

. BOObl M3 o3epa C MNOCTOSIHHON CKOPOCTbIO 58
M, )
B  momeHT BpemMeHu r= Q6be|v| BOAbI B 03epe  cocTaBun 30000:1" .
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Ecnm V(-E})&:em BOAbl B 03EpPE B MOMEHT BPEMEHMU t, TO

a) MaTemaTuyeckas MoZenb  Ans  HaxoXaeHus V(Iﬂox(eT UMeTb  BUA ...
6) YcTaHOBUTE COOTBETCTBUE MEXAY BpeMeHeM t 1 06beMOM BoAbl B 03epe V(U-
1. Obbem BOAbI B o3epe B MOMEHT BPEMEHMU [=6 Yyacos
2. Obbem BOAbI B o3epe B MOMEHT BPEMEHU r=16 Yyacos
29784
29744
29754
29764
29774
B) Ecnu B MOMeHT BpemeHu t = £tk Boabl U3 03epa 6bin NepeKpbIT U A0 KOHLA CyTOK

BOJa M3 03epa He BbiTekana, To 06beM BOAblI B 03epe B KOHLE AHS (
=24 3
r *’I;_IOY,EI,GT paBeH M.
Tema: OCHOBHbIE MOHATUA Teopumn BepOFITHOCTel7| N MaTeMaTU4ecKom CTaTUCTUKN

3apava 1: Bpak npu nponsBoacTBe HEKOTOPOro U3enusl BCrieAcTeme

aedekra D coctaensieT 11%, a Bcneacteue gedekta E — 12%. MpoueHT rogHom npoayKumm
cocTtaBnsieT 86%.

[MycTb p — BEPOATHOCTb TOTO, YTO CRy4anHO B3ATOE usgenve 6yaeT npmu3HaHo 6pakoBaHHbIM Kak
BcneacTeue gedekta D, Tak u BcneacTteue gedekrta E.

a) Torga 3Ha4veHue 100ppaBHo ...

6) BeposTHOCTb TOrO, YTO Cpeam NPoayKumMK, 3abpakoBaHHON BcrieacTeue aedekrta D,

OKaXeTcsa U Npoaykumsi, 3abpakoBaHHas BcneacTeve gedekta £, paBHa ...

B) YcTaHoBWMTE COOTBETCTBME Mexay ob6bemom N npous3BedeHHOM npoaykuum w Hambonee
BEPOSITHBIM KONIMYECTBOM U3genun, bpakoBaHHbIX TONbLKO BcreacTeme gedekra D.

1. N =100

2. N =200
3. N =500
3apava 2:

Bpak npu npon3BoaCcTBE HEKOTOPOro M3nenusa BeneacTeue gedekra D coctaenseT 12%, a Bcneacraune
aedekta E — 13%. MpoueHT rogHom npoaykumm coctaenseT 85%. MycTb p — BEPOATHOCTb TOrO, YTO
Cny4anHo B3ATOE n3genve 6yaeTt npu3HaHo 6pakoBaHHbLIM Kak BcrneacTeue gedekra D, Tak n
BCreacTeme

aedekta E.
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a) Torpa 3HayveHue 100p paBHO ...

6) BepoaTHoCTb TOro, YTO cpeam npodykumm, 3abpakoBaHHoW BcrieacTeme gedekra D,

oKakeTcs U NpoayKumsi, 3abpakoBaHHas BcreacTeue gedpekta E, paBHa ...

B) YcraHoBUTe coOTBETCTBME Mexay obbemMom N npousBedeHHOW npodykuuM u HauGonee
BEPOSATHLIM KONMYECTBOM M3aenuii, 6pakoBaHHbIX TONbKO BcrieacTeve aedekra D.

1. N =100

2. N =300
3. N =ab0
3apava 3:

MsBecTeH crniegytowwimii nporHo3 X (B %) BbINOMHEHMS NaHa pabounm:

X o0 100 110 120
P 0.2 0,3 0,2 0,1
3a kaxgbl NPOLEHT NepeBbINOMNHEHNs nnaHa nonaraetcsa npemus 60 py6., a 3a Kaxabln NPOLEHT
HeJoBbINONMHEHNA NnaHa — wrpad B pasmepe 90 pyo.

a) CocTaBbTe 3aKOH pacnpeaerneHnss BeposaTHOCTEN ClyvYanHoOW BenuynHbl Y — pasmepa npemmm
(B pyb.) paboTHUKa;

0) MaTemaTtuyeckoe OxumgaHue NPeMnM paBHO pyb6.

B) YcTaHoBUTE COOTBETCTBUE Mexay MmakcumaribHO BO3MOXXHOM CyMMOI?I LIJTpa(ba n MmaTemMmaTn4eCKnm
oXungaHmem pasmepa npemMmn.
1. 500 py6.

2. 800 py6.
3. 1000 py6.

3apava 4:

WN3BecTeH cnegyrowmin NnporHo3 X (B %) BbINONHEHWS NnaHa paboymm:

X 90 100 110 120
£ 0.2 0.5 0,2 0.1

3a kaXgbl NPOLEHT NepeBbINOMNHeHns nnaHa nonaraetcsa npemus 50 py6., a 3a KaXabIn NPOLEHT
HeJOoBbINONHEHNA NnaHa — wrpad B pasmepe 80 pyo.

a) CocTaBbTe 3aKOH pacnpeaeneHnss BeposaTHOCTEN ClyvYanHoW BenuynHbl Y — pasmepa npemmm
(B py6.) paboTHuka;

0) MaTemaTtuyeckoe oxugaHue NPeEMUM paBHO py6.

B) YcTaHOBUTE COOTBETCTBME MEXOY MaKCUMarbHO BO3MOXHON CyMMON wTpada n matemaTuyeckum
oXxugaHvem pasmepa npemMuu.
1. 300 py®.

2. 500 py6.
3. 900 py6.

KpuTepuu oueHnBaHuma:

— NpPaBUITIbHOCTb BbINOTHEHUA 3agaHui;
— CTeneHb YCBOEHNA TeoOpeTn4eCKoro Mmatepmnana;

LUkana oueHMBaHuA

Bannel AnA yyeTta B peiTuHre CreneHb yA0OBNETBOPEHUS KPUTEPUSIM
(oueHka)
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85-100 6annoe

Bce 3agauu pelueHbl BepHO, TEOPETUYECKMIN MaTepuan YyCBO€EH

71-84 6anna 3agaym pelueHbl YacTUYHO, TEOPETMYHECKUIA MaTepuan yCBOeH
56-70 6annos 3agaum pelleHbl YacTUYHO oLnBKamun, TeOpeTUYECKUi MaTepuan yCBOeH
0-55 6annos 3agaum pelueHbl ¢ owmMbkamy, TEOpETUYECKUIA MaTepuan He YCBOEH
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