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10 HATIPABJICHUIO TIOJITOTOBKH
15.03.01 MammHOCTpOCHUE

HaIpaBICHHOCTH (TIPodHIIbH)
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dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2020
O6mas Tpynoemkocts: 11 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 1 2 3

®opma KOHTPOJIA 3a4ér 3a4€T JK3aMeH Hroro
Bua zansaruii
Jlexun 12 12 12 36
JlaGopaTopHble
[IpakTnueckue 12 12 12 36
[IpomexxyTouHas arrecranus 0,25 0,25 0,35 0,85
KonraktHas pabora 24,25 24,25 24,35 72,85
CamocrosTenbHas pabora 152 152 183 487
KonTtpoms 3,75 3,75 8,65 16,15
Hroro 180 180 216 576




Pabouyto mporpamMmy cocTaBuiI:
JIOIIEHT, IOLEHT, KaH/. nea. Hayk Komenesa H.H.

(OoadicHoCcmy, yueHoe 38anue, cmenensb, Pamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

X OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HanpasieHusa noarotoBku 15.03.01 «MammHocTpoeHue»

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aBenyromnuii kageapoit «Capka, 00paboTKa MaTepraIOB JABJICHUEM U POJICTBEHHBIC IPOIIECCHI»

« _» 2019r. B.B. Enbuio
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3aceflaHnu Kadenpsl «Bpiciias MaTemMaTika U MaTeMaTHuecKoe 00pa3oBaHKE

(mporoxon 3acemanust Ne OT «___ » 2019 r.).




1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIE MOTYT MOTPEOOBATHCS JIOMOJHUTEIBHO B MPAKTUYCCKONW M HCCIICAOBATEILCKOM pabore,
dopMUpOBaHHE  MaTEMaTHYECKOro,  JIOTHYECKOrO0 W AJITOPUTMHYECKOTO  MBIIUICHHS,
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPaKTUKHA, Ha OCBOEHUHM KOTOPBIX Oasupyercs aucHUILIHHA «BpIciias
MaTeMaTrka- 1 »: MmaremMaTuka (IKOJbHBIN Kypc), anredpa (IIIKOIbHBIA KypC), TeOMETPHS (IITKOIbHBIH
Kypc), anreOpa 1 Hadaia aHaym3a (IIKOJIBHBIA KypC).

JIMCIUTIIMHBI U MPAKTHKH, JIJI1 KOTOPBIX OCBOCHHE AUCIUIUIMHBI «BpIciias maremaruka- 1y
HeoOXoauMO Kak mpefmecTBytomee: "Boicimas matemaruka 2", "Bpiciias maremaTtnka 3",
"duzuka'.

JIMCUMIUTMHBI ¥ TIPAaKTUKWA, Ha OCBOSCHUHM KOTOPBIX Oa3upyercs AWCHHILIAHA «Bbicmias
MaTeMaTuKka-2»: "Beicmas matematuka 1".

JIMCUUTITMHBI ¥ IPAKTHKH, I KOTOPBIX OCBOCHME AUCIUIUIMHBI «Bhiciias MaTeMaTuka-2»
HEo0X0IUMO Kak mpefiiecTByroniee: "Bricias maremaTuka 3", "®Ousuka".

JIMCUMIUTMHBI ¥ TIPAaKTUKHA, Ha OCBOCHUHM KOTOPBIX Oa3Wpyercs AWCHHILINHA «Bbicmas
MaTemartuka-3»: "Breiciias matemaruka 1", "Bricmas maremaTnka 2".

JIMCUUTITMHBI ¥ IPAKTHKH, I KOTOPBIX OCBOCHME AUCIUIUIMHBI «Bhiciias MmaTeMaTuka-3»
HEO00XO0UMO Kak mpe/iiecTByroiiee: "dusuka".

3. Iliianupyembie pe3yJibTaThl 00YYeHHUsI
dDopmupyeMbie U
NuaukaTopsbl 10CTHXKEHUS
KOHTPOJINpyeMble ., IInanupyemsble pe3yJbTaThl
KOMIIEeTeHIIUH KOMITET CHIIHH o0y4eHHUs
(Kol 1 HAMEHOBaHUE)

(Ko ¥ HAMMEHOBAHUE)

OIIK-1 - oOnanaer - 3HaTh:

YMEHHEM HCII0JIb30BAThH OCHOBHBIE 3aKOHBI

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUUIUINH B

€CTECTBEHHOHAYYHBIX npodeCCUOHATBHON  JeSITENbHOCTH,

JTUCLUILINH B MPUMEHSTh METOJIbl MaTeMaTH4YECKOI O

npodeccuoOHaTbHON aHam3a " MOJIEJTMPOBaHUS,

NeSITeNIbHOCTH, TEOPETUYECKOTO u

IIPUMEHSTh METO/IbI HKCIEPUMEHTAIBHOTO  MCCIIEAOBAHUS

MaTeMaTH4eCKOIo JUISE UJCHTUPUKALIH,

aHaJn3a u bopmynupoBaHus U peleHus

MOJIETTUPOBaHUS, npodeccuoHaNbHBIX 3a7a4

TEOPETUYECKOr0 U Ymersn:

AKCIIEPUMEHTAILHOTO BBISBJIATH €CTECTBEHHOHAYYHYIO

HCCIIEIOBaHM CYIIIHOCTh npobieM u
npogecCHOHATBHBIX 3ajad,
MPUBJIEKATh JJISl UX PELICHUS METO]IbI
MaTEMaTHYECKOT O aHaJIn3a u
MOJIETTUPOBAHUS, TEOPETUYECKOTO H
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS




DopmupyeMbIe H

NHaukaTopbl 10CTHKEHU ST

KOHTPOJIHpYeMble . Iliianupyembie pe3yJabTaThl
Konl:neTeI:{yunn KOMITETEHIIHH pyoﬁyqenpnﬂy
(Kox 1 HAMMEHOBAHUE)
(KO 1 HAMMEHOBAHUE)
Baaners:
HABBIKAMU HCIIOJIb30BaHHUS OCHOBHBIX
3aKOHOB u METOJIOB

€CTECTBCHHOHAYYHBIX JUCIMIUIMH B
po(hecCHOHATLHOM NeSTeTbHOCTH IS
uneHTuduKanuu, GopMyIupoBaHUsS U
penieHus mpo(ecCHOHABHBIX 3a71a4




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(paznen) PaGOTbHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Mopyns 1. Jlek 1 Marpuisl. [leficTBUst HaJl HUMH. 1 2 - - -
Jluneiinas OOpatHas matpuna
anreOpa
Moayisb 1. Ip1l Ornpenenureny U UX CBOKWCTBA. 1 2 - - -
JInnelinas Brruucnenue onpenenureneu
anreOpa
Monyns 1. Jlek 2 HccnenoBanne cucteM JIMHENHBIX 1 2 - - -
JInneitnas ypaBHeHul. Teopema Kponekepa-Kanemnmn
anreopa
Monyns 1. Ip 2 Pemenue cucreM TUHEHHBIX ypaBHEHUN 1 2 - - -
JInnelinas meronamu Kpamepa, ['aycca u cpencrsamu
anreOpa MaTPUYHOTO UCYUCIICHUS
Monyns 1. Cp Matpuupbl. Onpeaenutenu. Cuctemsl 1 20 - - -
JIunelinas JUHENWHBIN anreOpandeckux ypaBHEHHH
anredpa
Monyns 1. Cp KonrtponsHas pabora 1 mo Teme 1 18 25 - [Tposepsiemoe 3ananue 1
JInneiinas "JIuneiinas anredpa” o teme "JInHeiHas
anreOpa anreopa”
Monyns 2. Jlex 3 BekTops! u nelictBusa Hag HUMHU. basuc. 1 2 - - -
BexTopHas [Tepexon ot ogHOrO HGas3uca K Ipyromy.
asreOpa
Momynb 2 Ip 3 CkanspHoe, BEKTOPHOE, CMEIIAHHOE 1 2 - - -
BexTtopHas IIPOU3BE/IEHNE BEKTOPOB B AEKapTOBOM U
anrebpa IIPOU3BOJILHOM Oa3uce




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(paznen) DaGOTDHI (yueoHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyns 2 Cp OCHOBHBIE TIOHSTHSI BEKTOPHOM anreOpbl. 1 20 - - -
BektopHast bazuc. Ilepexon ot ogHoro 6asmca K
anreOpa npyromy. CKalsipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB
Monynsb 2 Cp KonTponbnas pabota 2 o teme 1 18 25 - [Tposepsiemoe 3aganue 2
BekropHas "BekTopHas airedpa" o reMe "BekTopHas
anreopa anreopa"
Monyns 3 Jlex 4 [lonsiTrie 06 ypaBHEHUU JIMHUU Ha 1 2 - - -
AHaTUTHYECKas IUIOCKOCTH. Y paBHEHHS MPSMOIl Ha
reOMETpHs rtockocTH. [170cKOoCTh B IpoCcTpaHCTBeE.
Monyis 3 Ip 4 [IpsiMasi Ha MJIOCKOCTH U B MPOCTPAHCTBE. 1 2 - - -
AHaTUTHYECKas [110CKOCTH B MPOCTPAHCTBE
reoOMEeTpHs
Monyns 3 Jlex 5 KpuBbie BTOporo nopsjka. Jiuric. 1 2 - - -
AHanuTHYecKas ['unep6ona. [Tapabomna. Kpussie BToporo
reOMETpHS MOpsI/IKa B TIOJISIPHOM CUCTEME KOOPIUHAT.
Monyns 3 IIp 5 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 - - -
AHaIMTHYECKas [nmHApUYECKHE TIOBEPXHOCTH.
reoMeTpust KoHnueckue noBepXHOCTH U MOBEPXHOCTH
Monyns 3 Cp IIpsimas Ha nockoctu. Ilnockocts n 1 20 - - -
AHaIMTHYECKas npsiMasi B ipocTpancTBe. KpuBbie BTOporo
reoMeTpust nopsiika. [ToBepxHOCTH BTOPOTo nopsiKa
Monynsb 3 Cp KonTponpHas pabora 3 o Teme 1 18 25 - [TpoBepsiemoe 3amanue 3
AHaIuTHYECKas "AHanuTHYeCcKas FeoMeTpus 1o Teme "AHaIMTHYECKAst

TEOMETPHUSI

reomMeTpus’




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(paznen) DaGOTDHI (yueoHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyins 4 Jlex 6 Oynkuus. [lonsTre, ocCHOBHbIE 1 2 - - -
Benenue B XapaKTePUCTHKH, CIIOCOOBI 3a/1aHUsI.
MaTeMaTHYECKUN OcHoOBHBIE dJIeMEHTapHbIC (DYHKIIHUH.
QHan3 OO6patHas u cnoxkHasi GyHKIUH.
Monyns 4 IIp 6 [Mpenen pynkuun. beckoHedHO Mabie U 1 2 - - -
Beenenue B OeckoHeyHO OombIne QyHKIUH, CBSI3b
MaTeMaTUYECKUI Mex 1y HuMH. [lepBblii 1 BTOpOi
QHAIN3 3aMeyaTeNbHbIe MPEIeIbl.
Monyns 4 Cp DOnemeHTapHbIe (QYHKIUU U UX CBOICTBA. 1 20 - - -
Beenenue B IIpenen nocnenoBarensHoCcTH. [Ipenen
MaTeMaTUYECKUN dbyukun. HempepbIlBHOCTD QYHKIIUY.
aHau3 OKBHUBAJICHTHBIC OECKOHEYHO MaJIbI€.
Monyns 4 Cp KonTponbHas pabota 4 o teme 1 18 25 - [TpoBepsiemoe 3ananue 4
Bsenenue B "BBenenne B MareMaTU4eCKUI aHaIn3 1o TeMe "'BBenenue B
MaTeMaTUYECKUN MaTeMaTUYeCKUN aHaIn3"
AHATH3
ITA [TpomexyTouHas aTTectanus (3a4€T) 1 0,25 - -
Bompocsr k 3auéty NeNe 1-
Kontpons |3auér 1 3,75 - - 43
Hroro: 180 100



®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIs
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Mopyns 5. Jlek 1 3ajauun, TpUBOASIINE K TTOHITHIO 2 2 - - -
JluddepenunanbHble IPOM3BOJIHOM, IpaBUIIa
MCUHCIICHUS TuddepeHpoBaHus GYHKIUU
(byHKIIUN OTHOU
[IEPEMEHHOMN
Monyis 5. IIp 1 Haxoxxnenne npon3BoHON (HyHKINH, 2 2 - - -
Jluddepenunanbuble 3aJJaHHBIX SIBHO, HESIBHO,
MCUMCIICHUS napamerpuydecku. Jlorapupmudeckoe
(byHKIIMN OJTHOU nuddepeHnrpoBaHmue
[IEPEMEHHOMN
Monyis 5. Jlex 2 [onsarue muddepennmana GyHKIUN. 2 2 - - -
JluddepenunanbHble [Tpon3BoIHBIE BBICHIUX MOPSIKOB.
VICUMCIICHHS Juddepernunansl BHICIINX TOPSAKOB.
(byHKLINN OJTHOM
[IEPEMEHHOMN
Monyns 5. IIp2 [Ipumenenue nuddepennnana k 2 2 - - -
JluddepenunanbHble npuOIMKEHHBIM BeIuucieHusM. [IpaBuna
VICUUCIICHUS Jlonurains
(byHKLINN OJTHOM
[MEPEMEHHOMN
Monyns 5. Cp UccnenoBanue GyHKIMM PU TOMOIIN 2 20 - - -
JluddepenunanbHble IIPOU3BOTHOM.
VCUNCIICHUS

(byHKIMU OJTHOM
[epEMEHHOMN




Bun

®DopMbI TEKYLIETO

MHTCIpal

. HanmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe

OLICHOYHOI0 CPeACTBA)

Monyns 5. Cp KonTponbnas pabota 1 mo Teme 2 18 25 - [TpoBepsiemoe 3amanue 1

uddepennmaibabie "uddepennmanbabie HCUUCTCHUS 0 TeMe

MCUMCIICHUS GYHKIIMHM OHON TIepeMeHHOM" " ludbdepeHnmanbHbIe

(byHKIIUN OTHOU MCcUYHCICHUS (PYHKIHH

[IEPEMEHHON 0JIHOM repeMeHHOR"

Monyib 6. Jlex 3 [Tonstue ®HII. YacTHble Npon3BOAHBIE 2 2 - - -

DyHKIIH u nuddepeHuans IepBoro nopsijaKa

HECKOJIBKUX

MEePEMEHHBIX

Monyib 6. IIp 3 [TpousBonaHbie U MU HepeHITaIbI 2 2 - - -

DyHKIUU BoIcuX nopsaakos OHIIL.

HECKOJIbKUX JuddepenuupoBanue HesBHOM

[epEMEHHBIX byHKINN.

Monyns 6. Cp OYHKIMH HECKOJIBKUX ITEPEMEHHBIX. 2 20 - - -

DOyHKINUU [TpousBonHbie U tuddepeHa.

HECKOJIBKUX [TpuGnmKEHHBIE BEIYUCIICHHUSL.

[epEMEHHBIX KacarenbHas 1 HOpMasb.

Mopyns 6. Cp KonTponbHas pabota 2 o Teme 2 18 25 - [IpoBepsiemoe 3ananue 2

DyHKIUH "@YHKINY HECKOJIBKUX MEPEMEHHBIX " o TeMe "DyHKIun

HECKOJIBKUX HECKOJIBKUX

[IEPEMEHHBIX MepeMEeHHbIX"

Mogyns 7. Jlex 4 IToHsATHE HEOIIPENEIEHHOTO HHTErpaIa. 2 2 - - -

Heonpenenenuslit HenocpencTBeHHOE HHTETPUPOBAHUE.

MHTETpal. WHTerpupoBaHue 1Mo yacTsim

OnpeieneHHbIN




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyisb 7. IIp 4 WHuTerpupoBanue TPUrOHOMETPHUUECKHUX 2 2 - - -
HeonpeneneHnnblii byakuumii. UHTErpUpOBaHme
MHTErpal. parroHanbHBIX QYHKIHN U Apobeit
OrnpeieeHHbIN
MHTErpal
Moayis 7. Jlex 5 [TonsiTHE OMIpEIEIEHHOTO UHTETPAIa. 2 2 - - -
Heonpenenennsiit ®opmyna Herorona-JleiOHuIA.
MHTErpaJl. WHuTerpupoBanue noAaCcTaHOBKOM,
OnpeieneHHbII MHTETPUPOBAHUE 110 YACTAM
MHTErpajl
Monyns 7. Ip 5 Brruucnenue HecoOCTBEHHOTO 2 2 - - -
Heonpenenenublit uHTerpaia. Beruncienue miomanen
MHTETpall. IUTOCKUX (DUTYP B I€KAPTOBBIX
OnpeneneHHbIin Koop/anHaTax. Beruncnenue o6beMoB Tel
MHTETpal IO IJIOLIASIM MapaJlIeNIbHBIX CEYEHUH
Monyns 7. Cp Heonpenenennslii nHTETpall. 2 20 - - -
Heonpenenenuslit Omnpenenennbiit uHTErpai. Mx
MHTETpaJl. BBIUMCJIEHHE METOIaMU MOJIBEACHUS 0]
OnpeeneHHbIi muddepeHnman, noacTaHOBKU, IO
MHTETpal yacTsiM. HecoOCTBeHHBINM HHTErpal.
Monyns 7. Cp KontponpHas padora 3 o Teme 2 18 25 - [TpoBepsiemoe 3ananue 3
Heonpenenennslit "HeonpenenéHHplil HHTETpaJl. [10 TEME
VHTETpAall. Onpenenénnbiii nHTErpan’ "Heonpenen€énuslit
OnpeeneHHbIin WUHTETpaJl.
VHTETpall OrnpenenéHHbIi

uHTerpan”




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Mopyns 8. Teopust |Jlek 6 [TonsiTHE KOMILIEKCHOTO YKCIA. 2 2 - - -
byHKIIIN JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIaMU
KOMIIJIEKCHOTO
[EPEMEHHOTO
Mopyns 8. Teopust |IIp 6 [TonsTre PyHKINH KOMIUIEKCHOTO 2 2 - - -
byHKIIIN nepemeHHoro. [Ipeaen u HenmpepbHIBHOCTD
KOMIUIEKCHOTO ¢dbyakuun. OCHOBHBIE JIEMEHTAPHBIE
[EPEMEHHOTO (GYHKIIMM KOMILIEKCHOTO MEPEMEHHOTO.
Monyns 8. Teopust |Cp KoMmekcHble ynciia, neiicTBUsS Hall 2 20 - - -
byHKIIHH HUMHU. DYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIIUU.
[IEPEMEHHOTO Ycnosus Ditnepa-Jlanambepa.
Monyins 8. Teopus | Cp KontponbHas padora 4 no teme "Teopust 2 18 25 - [IpoBepsemoe 3ananue 4
byHKIIIN (GYHKIIMM KOMIIJIEKCHOTO EpEMEHHOro" o treme "Teopus
KOMIIJIEKCHOTO (YHKIIUH KOMILIEKCHOTO
[EPEMEHHOTO nepeMeHHoro"
I1A [TpomexyTrouHas aTTectanus (3a4€T ) 2 0,25 - -
Bonpocsr k 3auéty NoNe
Kontpons |3auér 2 3,75 - - 1-56
Hroro; 180 100




Bun

®opMbI TEKYLIET0

M . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIA
oxyJb (pa3nen) | y4eOHOM . Cemectp banabl | UHTEepakTus, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyib 9. Jlex 1 Juddepenunanbabie ypaBHEHHS 3 2 - -
uddepennmaibabie MEepPBOTO TOPsIJIKA.
ypaBHEHHS
Monyisb 9. IIp 1 Pemenue /1Y 1 nopsaxa 3 2 - -
JudbdepennmaibHbIe
ypaBHEHHS
Monyisb 9. Jlex 2 Juddeperunanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbable BTOPOTO MOpPsIKA.
ypaBHEHHS
Monyisb 9. IIp2 Pemenue /1Y 2 nopsaka 3 2 - -
JudbdepennmaibHbIe
ypaBHEHHS
Monyisb 9. Cp Nzyuenne temsl "AuddepeHnnanpaple 3 28 - -
JluddepenunanbHble ypaBHeHHUA"
YpaBHEHHS
Moy 9. Cp BrimonmHeHne KOHTPOIEHOM paboTh 1 1Mo 3 18 25 - [IpoBepsiemoe 3amanue 1
JluddepenunanbHble teme "Jluddepenmanpusle ypaBHeHus" 10 TEME
YpaBHEHUS "ludpdepenunaibHbIe
ypaBHEHHA'".
Monyns 10. Jlex 3 OpuruHansl 1 UX U300pakeHuUs. 3 2 - -
OnepannoHHbIE [TpeoOpa3zoBanue Jlannaca. Teopemsl
MCUMCIICHUS pas3oKeHusl.
Monyns 10. Ip 3 Tabnuira OpUrHHAIOB U U300PKESHUIA. 3 2 - -
OrnepaniuoHHbIE Pemenue /1Y u ux cucrem
MCUMCIICHUS OTIePAIIMOHHBIM METOJIOM




Bun

®opMbI TEKYLIET0

. HaunMeHoBaHMe TeM 3aHATHH Oo0mbem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTus, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)

Mopyns 10. Cp OpuruHaibl 1 U300paXKeHUSI. 3 27 - -
OnepaimoHHbIe [IpeoOpazoBanue Jlamnaca. Pemenne
MCUYUCIIEHUS nuHenHbIX Y 1 cuctem onepauuoHHbBIM

METOJIOM.
Monyns 10. Cp BrimonHeHne KOHTPOJIbHON PaboTHI 2 110 3 18 25 - [IpoBepsiemoe 3ananue 2
OrnepaimoHHbIe teme "OnepanuoHHble UCUUCTICHHS " o Teme "OneparmoHHbIe
MCYMCIICHUS cyuciaeHus"
Mognynb 11. Pager | Jlex 4 Yucnosslie psiibl. CXOAMMOCTb YHUCIOBBIX 3 2 - -

psanoB. CreneHnblie psiabl. O0acTh

CXOJAMMOCTHU
Mopyns 11. Paner  |IIp 4 OyHKIMOHAIbHBIE psabl. Psabl Dypee. 3 2 - -
Monynb 11. Paasr | Cp YucnoBbie U QYHKIMOHATBHBIE PSIJIbI. 3 28 - -

[Tpu3Haku cxoauMocTH, 06JIacTh

cxoauMocTu. Psasl @ypoe.
Monyns 11. Pager | Cp BrimonHeHne KOHTPOJIbHOW PabOTHI 3 110 3 18 25 - [IpoBepsiemoe 3ananne 3

TeMme "Paaer". o teMe "Psaanr".
Monyine 12. Teopus | JIek 5 Cayuyaiinble COOBITHS, ONEepalnu B 3 2 - -
BEPOSITHOCTEN U anredpe coObITUI, BEPOSITHOCTU
MaTeMaThyeckas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTHCTHKA coObiTus [IpaBuia BerunMcICHUS

BEPOATHOCTEU. DIIEMEHTBI

KOMOWHATOPHKH.
Monyns 12. Teopus | IIp 5 [TonHast BeposiTHOCTB, hopmyisl baiieca. 3 2 - -

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

[ToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.
®opmyna beprymu. AcumMnroTudeckue

bopMyIIBL.




®opMbI TEKYLIET0

B . HaumeHoBaHue TeM 3aHATHIA Oo6bem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTus, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monynb 12. Teopus | JIek 6 JIMCKpETHBIE U HETIPEPHIBHBIE 3 2 - -
BEPOATHOCTEH U CIIy4aifHbIe BEJIMYMHBI, 3aKOHBI UX
MaTeMaTHYECKast pacripenenenusi, Ynuciaoeie
CTaTHCTUKA XapaKTEPUCTUKU CIIy4alHBIX BEIHUUH U
Mopyns 12. Teopus |IIp 6 I'enepasibHast ¥ BEIOOpOYHAS 3 2 - -
BEPOSTHOCTEU U COBOKYITHOCTH. JlOBEpUTEIBHBIN
MaTeMaTHYECKast uHTEepBaJl. TOYEUHBIC OIICHKHU YHCIIOBBIX
CTaTHCTUKA XapaKTEPUCTHUK CIIy4alHbIX BEJIHYMH.
Monynsb 12. Teopus | Cp Teopus BeposTHOCTEH U 3 28 - -
BEPOSTHOCTEH 1 MaTeMaTHYeCKasl CTAaTHCTHKA
MaTeMaTU4YecKas
CTaTHCTHKA
Monyins 12. Teopus | Cp BeinonHenue KOHTPOJIbHON paboTHI 4 110 3 18 25 - [IpoBepsemoe 3ananue 4
BEPOSTHOCTEN U teme ""Teopus BeposiTHOCTEHN U o Teme "Teopust
MaTeMaTU4YecKas MaTeMaTh4yecKas CTaTHCTUKA" BEPOATHOCTEH U
CTaTHCTHKA MaTeMaTHYeCKast
CTaTUCTHKA".
1A [TpomexyTrodHas aTTectanus (IK3aMeH) 3 0,35 - -
KonTponp |Dx3amen 3 35,65 - - Bormpocs k 3k3aMeny
NoNe 1-74
Hroro:; 216 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Hucnurnmuasl "Beicias maremaruka -1, 2, 3" peanusyroTcst ¢ IpUMEHEHUEM JUCTAHITMOHHBIX
00pa3zoBaTebHbIX TEXHOJIOTHH.

6. MeToauuyecKue YKa3aHUusA 110 OCBOCHUIO TUCIHTUIIJINHBI

OcHOBY TeopeTu4eckoro OOYy4EeHHUS CTYJEHTOB COCTABISIOT JIEKIIMU, B XOJE KOTOPOH
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0KHbBIE IIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC ¢ HEl
TEOPETUYECKHE M MPAKTUYECKUE MPOOIEMBl, TAaET PEKOMEHAAIUH Ui MPAKTHUYECKOTO 3aHATUS U
yKa3aHUs U1 BBIIOJIHEHUS] CaMOCTOSATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHUE
yuyeOHOro Matepuaiia, oOpalas BHHMaHHE Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
M3y4aeMo# TUCHUIUIMHEL. JKenaTeabHo OCTaBIIATh B padOUMX KOHCIEKTaX I10JIs, HA KOTOPBIX JeNIaTh
IIOMETKH, MOAYEPKUBAIOLINE 0COOYI0 BaXKHOCTh TEX MJIM MHBIX TEOPETUUECKUX MOJIOKEHHUH.

CamocrosarenbHas paboTa CTYACHTOB SIBISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIBHOCTH.
CamocrosTenbHas paboTa BBINOJHAETCS BO BHEAyIUTOPHOE BpeMs [0 3aJaHUI0 U IpU
METOIMYECKOM PYKOBOJICTBE IIPEToaBaTels, HO 0e3 ero HeMOCPEACTBEHHOTO yJacTHsL.

B npomnecce camocrosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HABBIKM CaMOOpPraHMU3alluy,
CaMOKOHTPOJISl, CAMOYIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM yueOHOM
NEeSITEbHOCTH.

B xoJe moAroTOBKM K MPAKTUYECKUM 3aHATHUSIM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATYypPy, YUECTh PEKOMEHJAIIMU IIPEolaBaTeIs.

Ha npakTudeckux 3aHATHSIX CTYIEHTHI pelIatoT 3aJau 110 PyKOBOJCTBOM IIpenoaBaTelis.
[TpakTuyeckue 3aHATHUSA IOCBSIIEHbl M3Y4YEHHUIO HanOojee Ba)KHBIX U CIOXKHBIX TeM Y4eOHOH
JUCLIUIUIMHBI U CITYKaT JUIsl 3aKpeIIeHUs] U3y4eHHOro MaTrepuaia.

BaxHbIM KpUTEpHEM YCBOCHMS TEOPHUH SIBJIETCS YMEHME pellaTh 3a/laud Ha IpOMIeHHbII
marepuan. llpu pemeHun 3agad HYKHO OOOCHOBaTh KaXIbI OJTam pEHICHHs, HCXOIl U3
TEOPETUYECKHX MOJIOKEHUH N3ydaeMoro Kypca. Eciiu cTyeHT BUIUT HECKOJIBKO MyTel pelieHus, To
OH JIOJDKEH CPaBHUTH MX W BBIOPATh CaMbli pallMOHANIBbHBINA. Penienne 3a1a4 U MpUMepoB CIeIyeT
u3jaraTh MoApOOHO, BBIYMCICHMS pacloyiaraTb B CTPOTOM TMOpSJIKE, OTAENsAs BCIOMOTaTellbHbIE
BBIUMCJIEHHS OT OCHOBHBIX. [10Ty4eHHBII OTBET ceayeT NPOBEPSITh CIOCOOaMHU, BHITEKAIOLIUMH U3
CyllecTBa [JaHHOW 3ajaud. PemieHune 3amgad ONpenenéHHOrO THUINA HYXHO NPOAODKATH J0
puoOpeTeHus TBEPABIX HABBIKOB B PEILICHUU.

CamocrosTenbHas paboTa CTYJIEHTOB INpeAyCcMaTpUBaeT BBINOJHEHHE 3aJaHUd K
MPAKTUYECKUM paboTaM, MPOBEPSEMBIX BPYUHYIO 110 TEMaM Kypca, U3y4eHHE MaTepHalioB JICKLUH,
00pa3I1oB pelIeHns NPAaKTUUYECKUX 3aJaHHH, BBITOJTHEHNUE 3aaHUH 1151 CAMOKOHTPOJIS.

Bo Bpemsi wu3yueHuss MOAyNs CTYIAEHTBI CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpEMs
BBITOJIHSAIOT IPOBEPSIEMOE 3aJaHHUE U CIAIOT €0 MPENOIaBATENI0 Ha TPOBEPKY 10 3a4ETHOM HEJEIH.
[TpoBepsiemMoe 3ajaHMe OOKHO OBITH BBIIOJHEHO AKKypaTHO, IOCIEA0BaTEIbHO, OOOCHOBAHUE
peLIeHNs U OTBET 00s13aTeNbHbI B KAXKIAOM 3a/I1aHUH.

Ha sk3ameHe BBISICHSIETCS, MPEXJE BCET0, OTUETIMBOE YCBOEHUE BCEX TEOPETHUECKUX U
IIPAKTUYECKUX BOIPOCOB IMPOTrpamMMbl U yYMEHHME INPUMEHATH IOJYYEHHBIE 3HAHHUSA K DPELICHUIO
npakTHUeckux 3anad. OmpezeneHusi, TEOPEMbI, MpaBUia JOJKHBI (OPMYIHUPOBATHCS TOUYHO U C
NOHMMaHMEM CYIIeCcTBa JeNla; PelIeHne 3aJau B MPOCTEHUIINX CIIydasX JOJHKHO BBITOTHATHCS O€3
OIIMOOK U YBEPEHHO; BCsIKas MMCbMEHHAas U rpaduueckas paboTa JoJKHa ObITH C/ejlaHa aKKypPaTHO
U u4érko. TONBPKO TpU BBIMOJHEHHUM OSTHUX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHbI
YIIOBJIETBOPSIOUIMMH TPEOOBAHUSAM, PEIbIBISIEMBIM IPOrPAMMOI.

IIpyn moATrOTOBKE K DK3aMEHY CTYAEHT JOJDKEH MOBTOPHO M3YYMTh KOHCIEKTHI JIEKIMHA U
PEKOMEHI0BaHHYIO OCHOBHYIO U JIOTIOJHUTENbHYIO JIUTEPATypy, IPOCMOTPETh PEIIEHHs] OCHOBHBIX
3a/1a4, pEeHIEHHBIX CAMOCTOATEIBHO U HA MIPAKTUYECKUX 3aHSTHAX, @ TAKXKE COCTaBUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BLIHECEHHBIE Ha HK3aMEH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
ITpoBepsiemoe 3ananue 1 o reme
1 OIK-1 POBEPACMOC 3a]l ;
Jluneiinas anre6pa
ITpoBepsiemoe 3aianue 2 1o TeMe
1 OIK-1 POBED o ¢
BekTopHast anrebpa
ITpoBepsiemoe 3aanue 3 1o TeMe
1 OIIK-1 DABeD ) h
AHanuTHYeCKas reOMeTpHsl
ITpoBepsiemoe 3aanue 4 1o TeMe
1 OIIK-1 o pOBep . < )
BBenenue B MaTeMaTuuecKuid aHAIIN3
1 OIIK-1 Bomnpocsr k 3auéty NeNe 1-43
IIpoBepsiemoe 3ananue 1 o reme
"IuddepeHunanbHple UCUUCIECHUS
2 OHK']. I[ (bq) PCHII > o
(GYHKIIUU OJTHOU MEpEeMEHHOI
IIpoBepsiemoe 3aianue 2 1o TeMe
2 OIlK-1 "@OYHKINUU HECKOJIBKUX MEPEMEHHBIX"
[TpoBepsiemoe 3aanue 3 Mo Teme
"HeonpeneneHnHblit HHTETpas.
2 OIK-1 PEALCTICHHR pa
OmnpenenéHHbIN HHTETPA
[TpoBepsiemoe 3ananue 4 1o reme
"Teopust KIMHA KOMIUIEKCHOTO
2 OIIK-1 prst Gyni )
MIEPEMEHHOTO
2 OIIK-1 Bomnpocsl k 3auéry NeNe 1-56
IIposepsiemoe 3ananue 1 o teme
3 OIIK-1 "uddepenunanbupie ypaBHeHUS"
IIpoBepsiemoe 3ananue 2 1o TeMe
3 OIlK-1 "OnepanvoHHbIE UCUUCTCHUS"
3 OIK-1 [Tposepsiemoe 3aganue 3 o teme "Psapr”
IIposepsiemoe 3ananue 4 o reme "
3 OIIK-1 Teopust BEpOATHOCTEN U MaTEMaTUYECKAs
craTucTuka"
3 OIIK-1 Bomnpocs! k 9k3ameny NeNe 1-74




7.2. TunoBble 3aJaHUS] MU HHbIE MaTepPUAJIbl, HEO0X0AMMBbIe VIl TeKYLero KOHTPOJIs

7.2.1 IlpoBepsiemoe 3aganue 1 mo reme ""JInneiinas ajareopa"
(HaumenosaHue OYEeHOUHO20 cpeOCcmaa)

Tunossle npuMepsl 3a1aHUM

3agaua 1
Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIIUTh €€ TpeMs crocobamu: 1o Gopmyiaam Kpamepa,
MeronoM ['aycca u cpeacTBaMyu MaTpuyHOrO UCUHUCIICHHUS.

Howmep Cucrema TMHEWHBIX YpaBHEHUN Howmep Cucrema HHHevﬁHBIX
Bap. Bap. ypaBHEHUU
X + 2X, — X +X, = -12 X =X, — 4%y +9X, =22,
1 X, + T, — bx,+2x, = -9, 11 X, +2X, —4X, =3,
X+ 5% - 6X,+3x, = -8 {ZX1 —3X, + X, +5x%, =-3.
2% - X = 2 X, + X, —6X%; —4X, =6,
2 + 3% - 4x, = -2 12 {le +3X, +9X%; +5X, =6,
- 4x, + Tx, = 6. 3X, +4X, + 3%, — 2%, =12.
X, — 2X, + X3 +2 X, = 1, —X% —9x, —4x, =8,
3 X, — 2x2 + X, — 2X, = -3, 13 {2x1+7x2 +3X;, + X, =6,
X = 2% + X5 o+ 06X, = 5 3X, +5X, + 2%, +2x, = 4.
X, — 2X, + X3 — X, = 1, X, + X, +3X%;, — 2%, =1,
4 X, + 2X, — X + X, = 3§ 14 {le +2X, +4X; — X, =2,
X, - 6x, + 3x - 3%, = -1 4%, +4x, +10x, —5%, = 4.
X+ X - X + 2% = 3 X, —2X, + X, =3,
5 X + X - X - 2X = -1 15 3X, — X, —2X%; =1,
X + X - X + 6x, = T 2%, + X, —2X, — X, = 4.
2X, + X, — X, = 2 X, +7X, —2%X; +3X, =3,
6 2% = % + X = 2 16 3X, +5X, + X, —2X, =5,
2X, + X, X = 4 — 2% +5X, —5X; + X, =—4.
8x, - 6x, + 4x, + 2x, = 16 —2X, + X, —3Xg + X, =4,
7 8x, — 6x, + 4x, - 2x, = 8§ 17 4x, +7TX, —2X; —2X, =6,
12x, - 9x, + 6x, + x, = 20 2x1 -|-8x2 —5x3 —X, = -10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3§ 18 2X, +3X, + X3 + 2X, =4,
4x, — 2X, + X + 3X, = 1. 4%, — X, +5X; + X, =6.
2X, — X, + X, + X, = 3 X, + X, + 2%, +2X, =1,
9 2%, — X, o+ 2% - X, = 2 19 2X, — X, +2X; — X, =4,
6x, — 3x, + 4x, - 3x, = -1l 4X, + X, +6X, + 5%, = —6.




Howmep . . Howmep Cucrema TMHENHBIX
Cucrema IMHEHHBIX ypaBHEHUN .
Bap. Bap. ypaBHEHUH
X, — 2%, + X, + X, = 1 2X + X, + 3%, + X, =11,
10 X, — 2X, + X, — X, = -1 20 2X +3X, + X, — X, =1,
X, — 2X, + X, + 5%, = 5. 3X, + 2%, + X3 +2X, =5.
3agaya 2

HccnenoBaTh 1 HaTH 00IIee pelIeHNe CUCTEMbI TMHEWHBIX OHOPOIHBIX YPAaBHEHUI.

Howmep o . Howmep N N
CucremMa TMHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHHUHA
Bap. Bap.
3X, +3x, +5x, —2x, =0, X, — X, —4%; +9x, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X1+2X2+4X3_X4:0' 2X1—3X2+X3 +5X4:O.
X, —3X, + 7X, +17x, =0, X, —3X, —4X%; + X, =0,

2 8x, —6X, — X, —5X%, =0, 12 5X, —8X, —2X; + X, =0,
4x, —2X, + 3%, + 7X, =0. — 2%, — X, —10x; —5x, =0.
X, +4x, —3X, +6X, =0, X +5X, —=3X%; + X, =0,

3 2X, +5X, + X, —2X, =0, 13 3X, +2X, —3X; + 2%, =0,
X, + 7X, —10x, + 20x, =0. X, + X, +3X%, —3%, =0.

2X, — X, +3X, = 7X, =0, 2X, +2X, +8x%; —3X, =0,

4 6x, —3X, + X, —4Xx, =0, 14 3x, +3X, +5%; — 2%, =0,

4x, —2X, +14x, —31x, =0. 2%, +2X, + 4%, — X, =0.
2X, + 5%, + X, + 3%, =0, X, + X, —3X%; +2X, =0,

5 4x, +6X, +3x%, + 5%, =0, 15 2% —3X, + X, — X, =0,
4x, +14X, + X, +7X, =0. 4%, — X, —5X, +3%, =0.
3X, +2X, +2X; + 2%, =0, X, +3X, — X3 +2X%, =0,

6 2X, +3X, + 2%, + 5%, =0, 16 2%, +5xX, —8x%, —5x, =0,
9x, + X, +4X, —5x, =0. X, +4X, +5%; + X, =0.
9x, —3x, + 5%, + 6x, =0, 3%, —2X, —5X; +4x, =0,

7 6X, — 2X, + 3%, + X, =0, 17 6X, —4X, +4X, +3x, =0,
9x, + X, + 4%, —5X, =0. 9x, —6X, + 3%, +2x, =0.
2X, + X, + 7%, + 3%, =0, 5x, —5X%, +10x, — X, =0,

8 4%, + 2X, + 3%, + 2%, =0, 18 SX + X, + 7%+ X, =0,
A%, + 2%, + X3 + 2%, =0. X, +7X, +4X;, +3X, =0.
3X, + 2X, +5X; +4x, =0, 7%, +5X, +3X;, +6X, =0,

9 2X, +3X, +6X, +8x, =0, 19 2X, — X, — X3 +4X, =0,

X, —6X, —9x; —20x, =0.

/_/_\

X, +8X, +6x, —6x, =0.




Howmep . . Homep N .
Bap CucremMa TMHEHHBIX YpaBHCHHUU Bap Cucrema TUHEHHBIX YpPaBHCHUU
3X, — 2X, + X, —4x, =0, 4% — X, + %, +X, =0
10 2%, —3X, — 2%, + X, =0, 20 3X, +2X, —2%; + X, =0,
4x, — X, +4x, —9X, =0. 9x, +6X, + X, +3X, =0.

Kparkoe onucanue u perjiaMeHT BbIIOJHEHHA

[Ipoepsiemoe 3amanume 1 mo Teme "JluneiiHast anreOpa" BBINOIHAETCS CTYJCHTAaMHU
CaMOCTOSITENILHO U JIOJKHO OBITh CAAHO MPENOAaBaTeN0 Ha IPOBEPKY B cucreMe «Pocauctanr» 110
3auétHoi Henenu. Ha BeimonHeHue nposepsiemoro 3aganus orBoautcs 20 yacoB. Homepa BapuaHnToB
KOHTPOJIbHBIX 33124 ONPEAEISIIOTCS C TOMOILBIO Ta0IULBI 1, TprueM HOMep BapHaHTa KOHTPOJIbHON
3agaun | HaXOAUTCS 1O MepBoi OyKBe (paMUIIMM CTYACHTA; @ HOMEp BapuaHTa KOHTPOJILHOH 3a/1a4H
2 HaXOAUTCH 110 NepBoii OyKBE UMEHU CTY/IEHTA.

Tab6muna 1
Byksa A b B r i EE | X3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0.4 I PY | C1II | T,II N DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBITOTHEHUH TTPOBEPSIEMOTO 3aJaHUS HEOOXOIMMO CTPOTO MPHIEPKUBATHCS YKa3aHHBIX
HIDKe TpaBujl. PaboThl, BBIONHEHHBIE O€3 COOMIOMCHHMS AITHX IPABWI, HE 3aYUTHIBAIOTCA H
BO3BPAIIAIOTCS CTYACHTY IS IEPEpadOTKH.
1. Kaxxoe mpoBepsieMoe 3ajaHie JOIKHO ObITh BHIIOIHEHO B OTACIBHOM TETPaIy B KJIETKY CHHUMU
NnJIn I-IepHI)IMI/I qepHHHaMH.
2. B 3aronoBke paboThl Ha 00JIOKKE TETpaaW JOHKHBI OBITh SCHO HAaNMCaHbl (HaMHIIAS, UMS U
OTUYECTBO CTYJICHTA, HA3BaHHWEC IUCIMILIUHBLI, HOMEP TPOBEPSICMOTO 3aJaHusl; 37eCh K€ CIICTyeT
yKa3aTh Ha3BaHME y4eOHOro 3aBe/ieHus. B KoHIle paOOThI clieAyeT MOCTAaBUTh JIaTy €r0 BHIMOTHEHHUS
U IIOAIINCH CTyI[eHTa.
3. B paboty nomxHbI OBITH BKIFOUEHBI BCE 337]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJI0KEHHOMY
BapI/IaHTy. PGHIGHI/H[ 3a1a4 HA10 pacnonaraTL B HOprHKC B03paCTaHI/I$[ nux HOMCpOB.
4. Tlepen peuieHUEM Kak10# 3aa4u Ha/I0 TIOJHOCTRIO BhIMHCATh € ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOmyr (OpPMYIHPOBKY, TO, IEPENUCHIBAas €ro, CIeAyeT OOIIHMe JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMA M3 CBOEro BapuaHTa. He creayeT MNpUCTYNaTh K BBITOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHUsl, HE PEIINB JOCTaTOYHOTO KOJMYECTBA 3aJad TI0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3afaHui0. OMBIT MOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PEUIUTh Ty WU
I/IHYI-O 3a1[aqy BBI3BIBACTCA TEM, UTO CTYI[CHT HEC BBIIIOJIHUII OTO Tp€6OBaHI/Ie.
5. Bce 3amanust mOKHBI OBITh BBUIOKEHBI HAa CaWT JUIsi TPOBEPKH TperojaBareieM B
COOTBETCTBYIOIIEM pa3zielie JUCIHUILTHHBL.

Kputepun onenkmn:

MakcuManbHOe KOJMMYECTBO OaljIOB 3a BEIMTOJHEHHE 3amaHuii - 25. bamibl BeICTaBISIOTCS
MPOMOPLIMOHAIIEHO MPABUIIHHO BHIMOTHEHHBIM 33JaHHSIM.

7.2.2. lIpoBepsiemoe 3aganue 2 nmo reme "'BexropHas ajareopa"

(naumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsbl 3a1aHU

3amayda
ITo koopaunaTam BepuuH nupamuasl ABCJ cpenctBamMu BeKTOpHON anreOpbl HalTH:

1) nunel pedbep AB u AC;



2) yron mexay peopamu AB u AC;

3) mnowmans rpanu ABC;

4) npoeknuuto Bektopa AB u AC;

5) o0beM MHpaMHIBL.

Howmep | Koopaunats: Toukn | Koopauuats: Touku | Koopauaatsl Toukn | KoopauHaTh TOUKE
Bap. A B C i\
1 (1,2;3) (-1;3;6) (-2:4;2) (0;5;4)
2 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)
3 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
4 (0;-1;2) (-1,-1,6) (-2,0;,2) (0;1;4)
5 (3;0;2) (2;0;6) (1;1;2) (3:2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4;2)
7 (2:3;2) (1,3;6) (0:4;2) (2,5;4)
8 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
9 (2,0;3) (1,0;7) 0;1,3) (2,2;4)
10 (-2,1,3) (-1,1.3) (2,0;2) (2,0;4)
11 (2:4;-6) (1;3;5) (0;-3;8) (3:2;3)
12 (-2;3;5) (1;-3:4) (7:8;-1) (-1,2;-1)
13 (1;3;5) (0;2;0) (5;7;9) (0;4;8)
14 (3;-5;2) (4,51 (-3,0;-4) (-4,5;-6)
15 (4,5,2) (3,0,1) (-1,42) (5,7;8)
16 (5;1;0) (7;0;2) (2;1;4) (5;5;3)
17 (4,2;-1) (3,0;3) (8,0;4) (5:-1-2)
18 (4,-3;-2) (2,2;3) (-1,-2;3) (2;-2;-3)
19 (3:11) (L;40) L,L7) (3;-4;-1)
20 (2;2;0) (-2;3;-2) (2;-3;3) (1,5;5)

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[IpoBepsiemoe 3amanue 2 mo Teme "BektopHas anreOpa" BBINONHIETCS CTYACHTaMU
CaMOCTOSITENIFHO JIOJDKHO OBITh CIAHO IPEToIaBaTelio Ha MPOBEPKY B cucteMe «PocaucTanT 10
3au€THOM Henenu. Ha BeimonHeHne nposepsieMoro 3aganns orBoanutes 20 yacoB. Homepa BapraHTOB
KOHTPOJIBHBIX 337124 ONPEIEISIOTCS C TOMOILBIO Ta0IHUIBI 1, TprueM HOMEp BapHaHTa KOHTPOJIbHON
3ajauM | HaXoAWTCS MO MepBoi OyKBe pamMUIIMK CTYJEHTA; a HOMEp BapuaHTa KOHTPOJIbHOM 3a/1aun
2 HaXOAUTCH 10 NepBoii OyKBE UIMEHU CTYy/IEHTA.

Tabnuna 1

| BE [ %3 [ 1 | K | 1 |

| Byxwa | A | B [ B | T [ &




SN
(00]

Ne Bap. 1 2 3 5 6 7 9 10
byksa M HIO | 04 I1 PY | ClI | T, Y ®,0 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BEIOTHEHUH TPOBEPSAEMOTO 33aJaHUSI HEOOXOIMMO CTPOTO MPUICPKUBATHCS YKA3aHHBIX
HWOKEe TNpaBui. PaOoThl, BBIMOJIHEHHBIE 0€3 COOJIOACHHMS 3THX INPaBHJI, HE 3a4YUTHIBAIOTCA M
BO3BPAIIAIOTCS CTYACHTY ISl IEPEpadOTKH.
1. Kaxxtoe mpoBepsieMoe 3ajaHie JJOJKHO OBITh BBIIIOJHEHO B OTACIBHOM TETPAIU B KJICTKY CHHUMU
WM YEPHBIMU YEPHUIIAMHU.
2. B 3arosoBke paboThl Ha OOJIOKKE TETpadu AOKHBI OBITh SCHO HalmMUCaHbl GamMuiIusa, UM H
OTUECTBO CTYJICHTA, HAa3BaHHWE IUCIHMILIUHBI, HOMEP MPOBEPSIEMOrO 3aJaHUsl; 37eCh K€ CIIeTyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBe/icHUs. B KOHIIe pabOTHI ClieAyeT MOCTABUTh JIATy €TI0 BHIMOTHCHHS
Y TIOJIITUCH CTY/ICHTA.
3. B paboty noimkHBI OBITH BKIIOUCHBI BCE 33]1a4H, YKa3aHHBIC B 3a/IaHUH, CTPOTO 10 TOJI0KEHHOMY
BapHuaHTy. Pemenus 3aqaq HaJ0 pacroyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.
4. Ilepen pemieHUEM KakJI0H 3a7a4u HAJIO MIOJHOCTRIO BBIIKCATh €€ yciaoBue. Ecin ycioBue 3a1auun
uMeeT o0y (OpPMYIHPOBKY, TO, IEPENHCHIBas €ro, CICAyeT OOIIHMe JaHHBIC 3aMEHUTHh
KOHKPETHBIMH, B3ATBIMH W3 CBOCro BapuaHTa. He cliegyeT mnpuCTynath K BBINOJHEHHIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJNMYECTBA 3aJad 10 MaTepuaty,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHut0. OMBIT IOKA3bIBACT, YTO YaIllle BCETrO HEYMEHUE PEIIUTh Ty WIH
WHYIO 32/1a4y BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBAaHHE.
5. Bce 3amaHus J0DKHBI OBITh BBUIOKEHBI HAa CaWT JUIs TPOBEPKH IIPErojaBaTeieM B
COOTBETCTBYIOIIIEM pa3jelie JUCIHUILTHHBL.

Kputepun onenkmn:
MakcumanbHOe KOJIMYEeCTBO OayUIOB 3a BBINOJIHEHUE 3aJaHui - 25. baibl BBICTaBIAIOTCS
IPONOPLUOHAIIBHO NPABUIIBHO BHINOJIHEHHBIM 3aaHUSIM.

7.2.3. IIpoBepsiemoe 3aaanue 3 mo reMe ""AHaauTH4eckas reomerpus’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM
3anava 1
Jansl koopauHatel BepmMH TpeyrosbHMka ABC. CocraBuUTh ypaBHEHUS CTOPOH
TPEYroJIbHUKAa, MCIUAaHbl, BBICOTbBI U 6I/ICC€KTpI/ICI)I yria A, a TAKKC NPAMBIX, TPOXOAAIINX YEPE3
BEPIUMHBI TPEYrOJbHUKA W MapaJUIEJIbHBIX €ro cTopoHaM. HaliTw [UIMHY BBICOTBI, MEAWAaHbI U
OMCCEKTPUCHI.

Howmep Koopaunats! Koopaunats! Koopaunats!
Bap. TOYKH A TOukn B touku C
1 (1;2) (3:4) (-1;2)

2 (4;2) (-3:6) (2:3)

3 (-3:1) (-2:4) (1:3)

4 (2:3) (-5:3) (-1,0)

5 (0;4) (-5:-1) (2;2)

6 (-1:2) (3;-2) (1;4)




Homep KoopuHaThr KoopuHaTh! Koop/HaTh!
Bap. TouKkH A Touxn B Touku C
7 (3:4) (21) (-2;-3)
8 (-4;1) (0;5) (4:2)
9 (5;0) (2;2) (-2;3)
10 (-3;2) (-1;5) (3:2)
11 (1;3) (-2;4) (-3;1)
12 (-2;3) (-5;-2) (1;2)
13 (-5;-1) (2:2) (0;4)
14 (0:5) (1;2) (3:-2)
15 (1;4) (3;-2) (-5:4)
16 (3;2) (-1;5) (-3;-3)
17 (-2;-1) (3:4) (-1;2)
18 (4;2) (6;-3) (2:3)
19 (0;2) (1;5) (-2;-2)
20 (2;3) (4;5) (1;2)

3anaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXosiiel yepes TOUKy A NeprneHANKYISIPHO BEKTOPY

N

BC . Hanucare ee oOuiee ypaBHEHME, a TaK)Ke HOPMaJbHOE ypaBHEHHE INIOCKOCTH B OTpE3Kax.
CocraBuTh ypaBHeHHE IUIOCKOCTH P, mpoxonsmen udepe3 touku A, B, C. Haiitu yron mexny

mwiockocTsamu P u P,. Haittu paccrosiHue ot Touku /[ 1o miockoctu P.

HOMep KOOp,I[I/IHaTBI TOYKHN KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTLI TOYKHN KOOp,ZLI/IHaTBI TOYKHN
Bap. A B C )i
1 (2,5;3) (1,3;5) (0;-3;7) (3:2;3)
2 (-2;3;5) (1;-3;4) (7;8;-1) (-1;2;-1)
3 (1,1;2) (2;3;-1) (2;-2;4) (-1;2; 2)
4 (1;3:5) (0;2;0) (5:7,9) (0;4,8)
5 (3;-5;2) (4,5;1) (-3;0;-4) (-4:5;-6)
6 (4:5;2) (3;0;1) (-1;4;2) (5;7;8)
7 (5:1,0) (7,0;1) (2,1;4) (5:5:3)




8 (4;2;-1) (3;0;4) (0;0;4) (5;-1;-3)
9 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
10 (3:1;1) (1:4;,1) (L.1,7) (3:4;-1)
11 (1;2;3) (-1;3;6) (-2;4;2) (0;5;4)
12 (0;-1;2) (-1;-1,6) (-2,0;2) (0;1;4)
13 (2:3;2) (1,3;6) (0:4,2) (2:5:4)
14 (1,0;2) (-2;0;6) (-3;1,2) (-1,2;4)
15 (2;0;3) (1,0;7) (0;1,3) (2:2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4;1)
17 (2:2;3) (-1;2;0) (0;3;3) (2;4;-5)
18 (-2;-2;3) (1;2;5) (0;1,0) (2,6;4)
19 (-2;1;3) (-1;1;3) (2;0;2) (2,0;4)
20 (-1;2;0) (-2;2;4) (-3;3;0) (-1,4;2)
3agaua 3

Ipsimast | 3amana B mpocTpaHcTBe OOIIMME ypaBHEHHsMU. Hamucarh ee KaHOHHYECKUE M
napamerpuyeckue ypaBHeHUs. COcTaBUTh ypaBHEHHE NpsiMod |, mpoxozsiiell uepe3 Touky M

napajuieibHO TPsAMOi | ¥ BBIYMCINTD paccTossHue MexAy HUMH. Haiitu mpoekimio Touku M Ha
npsimyro | u Touky nepeceuenus npsmoit | u miockoctu P.

Howmep Obmwe ypaBHeHHe Koopaunatsl OG61ue ypaBHeHHE
Bap. psiMoii | TOYKH M IIJIOCKOCTH P
! {Z;f’ljf;‘f;_"o (1;2;3) 2x—3y+47-6=0
2 {ii t z i;z_fszzo(’)_ (2,1;-1) X—7y+4z-1=0
3 {2)(—_333;_2253160:_ > (0;2;-1) X—2y+32-4=0
4 {2):(4:2//:?1_61:09, (2,0;-1) X+y+z+4=0
S {Z;ff;/;_z:zig (2;,0;-3) 7X+y-4z-5=0
6 {2:((—;y_222f2:_00 (0;-1;1) 2x—7y+32+5=0
! {zi§+;z_+22200 (0;3;1) X+6y—-3z+8=0
8 {zi t :: 4 31_62220(_)’ (-1,0;3) X—2y+52-6=0
9 {ix_;,jy PSSP (-1;1;0) X+2y—7+5=0
10 {;:f>;+;_f:oo (2;1,1) 5Xx—y—2+1=0
11 {;Xfiiiij; 8 (-1;2;-3) 4X+y+3z+1=0




12 {Z):/S_y 3_22+21j;lo:_ > (2,0;3) 2X—-5y—-2z-6=0
13 {2;_3)3/3,122:222 (3;2;-1) 3x—-y-2z+1=0
14 {QI_yy_f:iiSj 0;-2; 1) 4Xx—6y+2+1=0
15 {ii;i:iilii%_ (-1;2;-1) 6x—3y+2-2=0
16 {it_eiy:zz_z ;:6; > (0;1;-3) X+5y+2z+3=0
17 {?,:Ig:iiizg (1;-1;2) 2x+7y—-2-3=0
18 {i: i{::,zzij:g (-3;3;1) 3x+5y—-2z+3=0
19 {2x_+y6+yz_;ii2’: 0. (-1,1;3) 2x—4y+z-2=0
20 {i)—(o—_y2+yz_+2; ; 3_: ° (0;1;-1) 6X+7y—6z+1=0

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA

[IpoBepsiemoe 3ananue 3 1o teme "AHanuTHUecKasi reOMETpHUs" BBIIOJIHAETCS CTYAEHTaMU
CaMOCTOSITENIHO U JIOJKHO OBITh CAAHO MPENoaBaTeNio Ha IPOBEPKY B cucteme «PocauctanT 10
3auétHoi Henenu. Ha BbimonHeHue nmposepsiemoro 3aganus orBoautcs 20 yacoB. Homepa BapuanToB
KOHTPOJIbHBIX 337124 ONPEAEISIIOTCS C TOMOILBIO Ta0IULBI 1, TprueM HOMEp BaprHaHTa KOHTPOJIbHON
3amaun | HaXOAUTCS 1O MepBOi OyKBe (paMUIIMM CTYACHTA; 8 HOMEp BapuaHTa KOHTPOJIBHOH 3a/1a4n
2 HaXOAUTCH 110 NepBoii OyKBe UMEHU CTYyJIEHTA.

Tabmuma 1
Byksa A b B r i EE | X3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | C1II | T,1II N DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIOTHEHNUHU NTPOBEPSIEMOTO 33JaHHUsI HEOOXOJUMO CTPOT'O MPHUIEPKUBATHCS YKAa3aHHBIX
HHWKC TIpaBuUJI. Pa6OTI)I, BBLIMIOJIHEHHEIE 0€3 CO6J'IIO}16HI/I$I 9THUX IpaBHJI, HC 3aUYUTBIBAIOTCA H
BO3BPALIAIOTCA CTYACHTY JUIA epepabOTKH.
1. Kaxxioe nmpoBepsieMoe 3ajaHie JOJKHO ObITh BHIIIOJHEHO B OTAEIBbHOM TETPay B KJIETKY CHUHUMU
VI YEPHBIMU YEPHUIIAMHU.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJKHBI ObITh SCHO HAmMCaHbl (aMuius, UMs U
OTUYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEp MPOBEPSIEMOIO 3aJaHUsl; 3[€Ch K€ CIETyeT
yKa3aTh Ha3BaHUE yueOHOTO 3aBe/ieHHs. B KoHIle paboThI clielyeT NOCTaBUTh JaTy €ro BHIIOJHEHUS
W IIOAIIHCH CTYJACHTA.
3. B paboty nomKHBI OBITH BKIFOUEHBI BCE 3a/1a4M, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BAapHaHTYy. Pemenns 3a7la4 HaJl0 pacriojaratb B IOpAAKE BO3PACTAHUA UX HOMCPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTHIO BINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMeeT oOuyr0 (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIMe [aHHblE 3aMEHUTh
KOHKPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K  BBIIOJHEHHIO
KOHTPOJIBHOTO  3a/laHUsl, HE peIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
HHYIO 3a/1a4y BBI3BIBACTCA TEM, UTO CTYACHT HC BBIIIOJHHII 3TO Tpe6OBaHI/Ie.
5. Bce 3amaHus J0KHBI OBITh BBUIOXKEHBI HA CalT Ui NPOBEPKHU MpPErojaBaTeNieM B
COOTBETCTBYIOILIEM pa3zieiie TUCLIUITINHBI.

Kpurepun onenkmn:



MaxkcuMaIbHOE KOJMYECTBO OaJUIOB 3a BBINOJHEHME 3adaHuil - 25. bauel BeICTABIISIIOTCS
HpOHOpLII/IOHaJIBHO HpaBI/IJIBHO BBIIIOJIHCHHBIM 3a/IaHUSAM.

7.2.4. IIpoBepsiemoe 3aganune 4 mo reme ""Beeienne B MaTeMaTn4eckuii anaaus'
(HaumeHo8aHue OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH

3agaua 1
[octpouTts rpaduku GyHKIUH
H};);\;pr OyHKIMHT
1 y=-3x*+10x—-3, y=In(—x)+1, y=cos§—1, y=x2+\x\.
2 y=-2x"+5x-1, y=In(x-2), y=cos2x+2, y =X-|x—1,.
3 y=—4x’ +17x-4, y=In(x+2), y=sin2x+1, y =x* —|x.
4 y=-5x"+26x-5, y=In3x+2, y=sin2x—2, y = X-|x.
5 y=2%x*+3x-2, y=In(2-2x), y=-c0s2x, y =X-|x+1.
6 y=3x"+8x-3, y=In2x+3, y=—sin2x, y=x+2x+1.
2 X X

7 y=4x"+15x—-4, y=Inx+3, y:cosE+1, yzg.
8 y =5x*+24x-5, y=In(-3x)+1, y:sing—z, y:e‘x‘.
9 y=-2x"+3x+2, y=In(x—-4), y:sin§+1, y =Inx.
10 y=-3x"+8x+3, y=In(-x)+2, y:cosg—z, y =sin|x].
11 y=6x°>-5x+1, y=—Inx+2, y:—sing, y=e?,
12 y=-2x"+7x-3, y=—Inx+1, y=—cos§, y =Inx—1.
13 y=-2x*+11x-5, y =—In(x—1), y:sin(2x—%), y =[x’ -x

2 . T 1
14 y=3X"—-7X+2, y=2Inx+2, y=-sin(x+=), y= .

3 x+2|

15 y=-3x*+13x-4, y=—Inx-2, y:—cos(x—%), y = XX +4.
16 y=-3x*+13x-4, y=—Inx-2, y:;X+22, y = XX +4.

2 -x . T 1
17 y=3X"—-7X+2, y=—€"42, y=-sin(x+—=), y= :

3 x+2|




Howmep

84D, OyHKIU
18 y =-2x*+11x-5, y:3X_4, y=—e"%, y=—In(x-1).
X+2
2 X 3Xx+3
19 y=-2X"+7X—-3, y=cos—, y = , y=Inx-1,.
2 X+1
20 y =6X* —5x+1, y=—sin§, y=—e +1, y=¢"?.
3agaua 2
33HI/IC&TL YpaBHCHHA KPHUBBIX B IOJIAPHBIX KOOPAWHATAX U IIOCTPOUTH UX
Howmep —
Bap. F(x,y)=0
1 y=-5X, x> +y? =+/3, X +y? =-20x, X* +y* =15y.
2 2 2 2 16 2 2
2 X=—-4y, x"+y° =200, X" +y :?X’ X“+y°=-14y.
3 X=2y, X*+y? =169, x* +y? =-12x, x> +y*=08y.
4 X—y=8, x*+y> =121, x* +y* =-14x, x> +y*=08Y.
5 Xx+y=1, x*+y? =125, x2+y2:§,x2+y2:12y.
6 x=35, x*+y* =100, x> +y* =-9x, x> +y* =10y.
7 X=rm, X*+y> =16, x> +y* =3y, x* +y? =3y.
8 x:%,x2+y2:81, x*+y?=12x, x* +y’ =-10y.
9 x:%, X +y® =64, x> +y*=-8x, X’ +y* =04y,
10 y=-3, x> +y?=49, x* +y? =-5x, x* +y* =6y.
11 x=-3, x’+y*=36, X’ +y>=5x, X’ +y’=-6Y.
12 y:%,x2+y2:25, x* +y? =-4x, x> +y* =by.
13 Xx=-1, X>+y* =9, x> +y* =3x, x> +y’ =-4y.
14 y=05, x> +y* =12, X’ +y* =x, X’ +y’ =-y.
15 x=05, x> +y? =+/3, X’ +y> =—x, x> +y? =12y.




Howmep

Bap. F(xy)=0
16 x=1, x*+y? =3, x> +y*=4x, x> +y* =5y.
17 y=3, X’ +y> =4, X’ +y’ =4x, x> +y’ =5y.
18 x=3, X’+y? =5 x> +y’=6Xx, X>+y*=7y.
19 y=5 xX>+y> =6, x> +y*=7x, x* +y* =8y.
20 x=5 x>+y*=7, x> +y?=8x, x> +y?=9y.
3agauga 3
Brrunciuts npenensl
H];);\;e.:p [Ipenenst
n Iim5x2—11x+2_ , Iim(1—x)(1+ x*) . 3 lim sin®(x+10)
. xX—2 /7+X_3 ! X—a0 5X8 _8 ! Xx—-10 1X2_36 _8’
4) Iim(X—H) : 5) limx(In(x—10) —Inx).
X—>0 X+3 X—>00
2_ _y?
I Iim4x 9x+2; 2 Iim\/l X +5x; 3 lim tg(x+5) ;
) X—2 \/5_2 X—>0 m X—-5 /6+X_1
4) Iim(5X+3j : 5) Iimxlnﬂ.
=\ BX =2 o B+ X
n Iime2 +11x -4 2 “m?’«/l—x—Sx3 . 3 lim tg(x—5) .
3 o4 JBex—2 T o 3x+2 T et x-1
8x-1
4) Iim(3x+5j ) limxinX=3.
==\ 3X+1 on X+ 3
n Iim3x2 +8x-3 2 Iim3 1-x2-x* 3 Iimsin(x—4)_
. M ox 2N gxrs M 3y
4) Iim(4x 1) ) I|mxInX—
X—0 X_2 X—0 X —
" "m3x2 +5x-2. 2 ”m3 1-x°+x° 3 Iimx3+x2 _
N eax 2 xray ) W snrax
5

2 |im(5x+ij g limxin XL

X—>0 X_8




Howmep

Bap. IIpenemnst
) lim 3x*+2x-1. ) lim 2X* +/x" =3 3 Iimarcsin(x+2)_
; x—-1 /5 _ 2 X—>00 m ’ x—0 X2 + 2X
4) Iim(3X+§sz_l; 5) limx(In(x —=6) —Inx).
22X 45X—3 . AX+1+Ux+1 . sin(3x2+X).
DM g 2T M cos 2x
7 2
2 X
4) Ilm(zx +1j ; 5) limx(In(x +3)—1Inx).
X—0 X +4 X—0
3 134 201 sin(1-2x)
1) lim 2) lim(05) ** ;3) lim=———=<;
x—>4 / X—>00 xei 4 2_1
8 4 3x-1 ? "
4) Iim@XJrij : 5) limx(In(x+6)—Inx).
. 3x*-10x+3_ e . tgx+sinx
D lm= == 2 im05) 3 lim R
9 - X*+a’—a
4) |im(x gj - 5) limx(In(x = 5)—Inx).
X—>00 X+ X—00
Xl
— n(l-
1)l n;ix \/L” 2) lim2 %+ 3) ImDSI\/(_ 1X);
X—> X—0 X—> X_
10 5x*-6
2
5 |im£"2 +2j - 5) limx(In(x +5)—Inx).
X—>00 X — X—00
3 Iim3x2—4x+1_ 2 lim Ux* +1+x. 3 lim Jsinx
1 x—1 /8+X_ X—>00 /X + x—0 lx+1_1’
atim 245) " 6 limxin(x£.5) - Inx).
X—>0 2X 3 X—>o0
1)|m2X +9x-5 2 lim 3X _3)“msm\/§—x;
x—>-5 /10+X \/_ x»oo%/x +2+\/X _1 x—0 tgi
12 2
4) lim 3 -1)"" 5) limx(In(x—4)—Inx)
X—>0 3X2_2 ! X—>00 )
. 3x2—16X+5 2X tg(x —v/x
13 1) lim ; 2) lim ; 3) lim ;
X—5 —\/XT XHW?{/X +4+\/X +4 x=0 sin5x




Howmep

Bap. IIpenemnst
Xt +4)"
2) Iim( T j  5) limx(In(x +4) - Inx).
D ¢ +1 X—>00
2 _ 2 2
0 Iim2x + 5X 3; 2 Iimx+\/x +6 3 lim tg(2x +x) ;
y =312+ x -3 o 3x+1 =9 X2 +1—sinx
4) Iim(i) - 5) limx(In(x—2)-1Inx).
x—ol A —1 X—>0
2 _ 2 _
0 Iim2x +3X 2; 2 Iim«/x +4 +X. 3 li msln(x : X) .
15 X—>-2 z_m X300 \/_—i-X 0 X-tg°X
x-3
4) Iim( 2x J : 5) limx(In(x+2) —Inx).
X—>0 2X+6 X—>o0
2 _ [4v2
1) Iim—2X Fx-l ; 2) lim 4x leJFX; 3) lim —tg(x +X)
16 x—>-1 2_ ll_x X—>0 m x=0 Y. S|n3X
4) Iim( 3x j ; 5) Iimx(lnx—ln(x—6)).
=\ 3X + 2
2_
D Iim2x 11x+5’2) IIm«/x +1-4x° 3 li sm X
17 s 5 —x = 3+ 8 \/x +1-1"
4) Iim(6x+;j ; 5) IXimx(Inx—In(x+6)).
2X —9x+4. )Iims“x3+1+X 3) lIm—=— tg 2
18 ““ Bx—42 T e Vx? -3 =0 X2 +1 l
4) Iim(GXJFij : 5) limx(Inx —In(x+6)).
D Iim2x —-7X+3. <) lim X +9—x; 3) lim—m/X__ sin/x
19 x—3 \/__ X—>0 \/m x—>07 ,X+4
4) Iim(5X+;] : 5) limx(Inx —In(x +5)).
. 2X —5x+2 . )"m\/x2+2 g lim——9°X__ tgéx .
. SN e e

4) Iim(SX ij + : 5) limx(Inx —In(x—4)).

X—00 X—>0




3amaya 4

HccnenoBaTh Ha HEIPEPHIBHOCTD (DYHKIIMU U IIOCTPOUTH UX TrpaduKu

Howmep

Bap. OyHKIUU
, X?, —0< X< =2
X" —3X+2, x—4| _
1 ) y=———;2)y=1:3) y={-x+2, 0<x<0;
X—2 X—4
3X, 0< X <oo,
2X+5, —0<XL0;
x* —10x+9 | x+08
2 ) y=———"—;2)y= ;3) Yy=492X+3, O<x<2
X—9 x+0.8
7, 2 < X< oo,
. — X +1, —0<X<0;
x> —7Tx+12 2x+5
3 1) y= ; =——;3) Y=9X+1, O0<x<2;
—4 2X+5
4, 2 <X <o,
- X2, —0< X< =2;
X*+7x+6 ‘X—Jﬂ
4 )Yy = ;2 Y= ;3) y=<4x+4, —2<X<0;
1 X—~/2
5, 0< X<oo.
: ayi3 V & —-xX*4+2, —wo<x<-1
— +
5 1) _X X+ ;2) Yy=——3;3) Y=93X+2, -1<x<0;
-3 +6
2, 0< X <oo.
— X2, —00<X<L0;
x> —8x+12 x+3
6 1) y=———;2) y=——;3) Y=<2X+1], 0<x<1,
X—2 X+3
3, 1< X <oo.
—-3x+1, —0<X<L0;
x> —7x+10 X+5| )
7 )y=———"-;2)y= 3) y=4X*+1, O<x<l
X—2 X+5
2X, 1< X<oo.
2X + 2, —o<X<-1
X —4X+3 x-6| )
8 1) y= ;2) Y= 7 3) y=4X" -1, -1<x<1,
-1 X—6
3, 1<x<oo.
SIP ‘ ” 4x +1, —0<x<0;
X° —6X X —
9 1) y= +;2)y=————;3)y=(x+1)2, 0<x<1,
-4 X—7
4 1<x<oo.




Howmep

Bap. OyHKIUU
x> +1, —0< X<0;
X* —5X—6 x-8
10 1) y= ;2) Y= ;7 3) Y =1X, 0<x<1,
-6 X—8
X+1, 1< Xx<oo.
—x*+2, —0<X<0;
6X+8 \x—\
11 1) y= ;2) Y= 7 3) Y=<4X+2, 0<x<2;
+4 X—9'
5, 2 < X< oo,
— X?, —0<X<0;
X +8x+12 - [x-10]
12 1) y= ; 2) ; 3) Y=1X, 0<x<3;
+6 x—10"
2X +1, 3< X <00,
1-x*, —oo<x<l
X2 —8x+12 2x —1.
13 1) y= ;2) Y= ;3) y=<x-1, 1<x<4;
-6 2x—1
X+1, 4< X <o,
X" —bXx+6 X — ,
14 1) y= ék, _‘ hs)y_ @—5) 0<x<5;
5<X<w
2X+1,  —w<x<0;
x> —10x+16
15 1) y= y2) Y 3)y_ 0<x<1,
X—2 CoXx- 3
l<x<o
4x + 5, —0< XZ0;
X° +5x+6 ‘X Vr
16 1) y= ) )Y ;3) Yy=15 O<x<2;
x+1 2<X <0
- 4x -1, —0<X<0;
17 1) —X X ; = x* -1, O<x<L
+2
0, 1< Xx<oo.
, 5 By 1 2X + 3, —0<X<0;
—4x— X —
18 1) y= ﬁ ; ‘ ‘3)y_ (x-3), 0<x<I
+
4, 1<Xx<oo.
8x+ 15 6 2X + 2, —o< X< -],
— X+
19 1) X X;_ ; ‘ ” x* -1, —-1<x<1;
4 1<x<o0.




Howmep
Bap. OyHKIUU
, 0, —0<X<0;
X? +8x+15 2x+3 _
20 1) y=——;2) Yy=——7; 3) Y =<2X, 0<x<3
X+5 2X+3
5x +1, 3<X < oo,

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[Iposepsiemoe 3ananue 4 no teme "BBeneHue B MaTeMaTMYECKHl aHAIM3' BBINOJHSICTCS
CTYJIEHTaMH CaMOCTOSITEIIbHO BO BHEAYTUTOPHOE BPEMS U JIOJDKHO OBITH CJAHO MPENOIaBaTEeNI0 Ha
MPOBEPKY B cucteme «Pocaucranty 10 3a4éTHON Henenu. Ha BeImogHEHHE TPOBEPSEMOT0 3a1aHuUs
orBoguTcs 20 gacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33724 ONMPEACISIOTCS C TOMOIIBIO TAOIUITHI
1, mpuueM HOMEp BapraHTa KOHTPOJILHOM 3a/1a4u 1 HAXOAMTCS 1O TIEPBOM OYKBE (paMUIIMK CTYICHTA;
a HOMep BapuaHTa KOHTPOJILHOH 3a1auu 2 HaXOIUTCS 110 TIEPBOI OyKBE UMEHU CTY/ICHTA.

Tao0muua 1
BykBa A b B r i EE | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CI | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOSTHEHUHU TPOBEPSIEMOTO 33JaHHUsI HEOOXOJUMO CTPOT'O MPHUIEPKUBATHCS YKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINOIHEHHbIE O€3 COONIOACHUS 3TUX MPaBWUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IepepabOTKH.
1. Kaxxioe npoBepsieMoe 3aJJaHu€e JJOJKHO ObITh BBHIIIOJHEHO B OTAEIBbHOM TETPay B KJIETKY CHUHUMU
WIN YEPHBIMH YEpHUIAMH.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau NOJDKHBI OBITH SCHO HAmHMCaHBl (paMuiIns, UM H
OTYECTBO CTYJEHTa, Ha3BaHUE IUCLMIUIMHBI, HOMEP MPOBEPSIEMOro 3aJaHus; 3/1eCh K€ CIeIyeT
yKa3aTh Ha3BaHHE y4eOHOro 3aBe/ieHus. B KoHIle paboThI cleayeT MOCTaBUTh JIaTy €r0 BhIITOJIHEHUS
Y TIOJIIIUCH CTY/CHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIE B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHHEM KaxI0M 3aa4u HaJI0 MOJHOCTBIO BhIUCATH €€ ycioBue. Eciau ycioBue 3agaun
uMeeT oOLIyl0 (GOPMYIHPOBKY, TO, HEpenuchIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE pEIMB JOCTATOYHOTO KOJIMYECTBA 33Jad IO Marepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIBIT TOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 33J1a4y BbI3bIBAETCS TEM, YTO CTY/AECHT HE BBINOJIHUI 3TO TPeOOBAHHE.
5. Bce 3amaHusg nokHBI OBITH BBUIOKEHBI Ha CalWT JUld TNPOBEPKH IPENojAaBaTeieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepum ouneHku:
MaxkcumanbHOe KOJIWYeCTBO OAJUIOB 3a BBINOJIHEHHUE 3afaHuil - 25. baiel BHICTaBISAIOTCS
MIPONOPIMOHAIBHO MTPABUIIBHO BBITOJIHEHHBIM 3aJaHUSM.

7.2.5. IIposepsiemoe 3axanue 1 no reme

""Inddepenuuaibupie ucuncaeHus GyHKIUM OHOI epeMeHHO "'
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHU



3amaya 1

Haiitu nponssonusie Y’ :gy JMaHHBIX (QYHKIMHA, UCTIOIB3Ysl MPaBUiia BEIYUCICHUS
X
IMPOU3BOJHBIX.
Howmep
Bap. OyHKIMU
30 3 oy 6 X x ¥ .
a) y=V2e%-22+4+In°4x; 6) xy=arctg—; B) y=(xe")";
1 y
r) y=e*cos3x; n)y= \/_— +SIn X3
5 a) y=+/In x+1+|n(\/§+1); 6) In x+e7 =xy;  B) y=(+log, x)";
r) y =arctg(sin x)+sinxIncos x; n) y=arctg In3x;
2
; ) y:\/x2+1—ln(1+— X”J &) X =y ) y=[x-1f";
X
r) y=2""" ¢ (1-arccos 3x)’; 1) Yy =3sin2xcos’ x+sin’ x;
a) y = XASINX 10 ITXE 5 6) x4 2xy+ Y2 —4x+2y~10=0; 8) y=(1+x2) "
V1-x?
4 2
- X _1 - 1 2 -
r) y=arcsin—;—; 1) y=|narcsmx+EIn x-+arcsinin x;
X
a) y_@arctg 1|nx_+1, 6) X4—Xy+y4=ex; B) y=(1+5x2)<;
. 26 x-1
r) y=arcsin X_. ) y=Inxlgx—Inalog, x
1+ x? )
B y=2ntg2 -2 555 6 arciglx+y)+xy=e’s ) y= (91"
2 2sin®x
6 2
r)y= ; =(x2—2x+2p*;
)Y 3y ny ( )e
VX% +a? +x . !
a) y=In—————; 06)tgy=xy+Inxy; B) Y= sin/x ;
7 Vv —x fin
r) y=2xsin x—(xz—z)cosx; n) y =./arctgx —(arcsin x)’;
2
g a) y=> X Ixt—a —a?ln(xh/x —a ) 6) cos’(x+y)+eY=x; B)
y—(x2+4){2; r) y=(3—25in4x2)5; 0 y=VxeXt+x3;
3, x*+1 1, _x-1 1 X—y 2 Inx
a) y=— +=In +=arctg3x; 6 3=—; =+e“ ) ;
. VY= ety N oA )Y yB)y< }

r) y=+/1+arcsinx; n) y=3sin’x +

cos® x '




Howmep

BaD. OyHKIU
a) y=— _12 +Intg3x:  6) y2=xy+InYL: &) y =[x f";
10 2sin” X X
r) y:(izj ;o I) y:sin(x2—5x+4)+tg£.
x—1 X
3 2 .
) y=2Vdx+3-—> . 6 y=(e+3f; » y=Isin(2x+5);
1 VX® +x+1 )
ry=x"; 1) tg(zj=5x;
X
a) y = x2y1-x7; 6) y= Asinx. B) Y = arctge®*;
12 cos’ X
1
r y=Xx*; n) X—Yy+arctgy =0;
1+ x? 1 .
=X : 6) Y= ; = arcsinv1-3x;
13 a) y - )Y 97 2x B) Y \/
0y =x"%; 0 y-sinx=cos(x—y);
a) y= 3+ bx ; 6) Y =SIN X—XCOSX; B) Y =X"InX;
” VJ3—4x+5x2 ’ ’
ry=x"; 0 Y =arctg (ij;
X y
py——X . 5y sin®x B)y_xlnx_
15 y_q/aZ_XZ’ 2+2C0s° X’ x—1"
r) y = (arctgx)""; o (e -1)-(e’ —1)-1=0:
a) y = +58x°+1; ) y=2tg°(x? +1); B) y =37,
16 X2 +1
y
r) y=(arctgx)x; ) y2X=eX;
1+ x? 1., X
=3 ; 6) y=—-tg°x+Incosx; =arcty ————;
| YT )y=319 ) Y =arty ——
r)y=(X+X2)X; m x®—y® +3axy =0;
2) y:3i/x5+5x4—§; 6) y=In [F2SMX .y —arctgltg?x):
18 X 1+sinx
ny=(inx)";,  mx-y+a-siny=0;
1 _ arcsinx
a) y =58x> + X+, 6) y=2"e"; B) Y= :
19 X V1-x?

r) y = (cosx)"; n Iny =arctg (ij;
y




Howmep

Bap. OyHKIU
1
) Y=V +1+¥ +1; o) yzétg3x—tgx+x;
20
3 - X )(2 y
B) Y = arctg i y = (cosx) m) X—y+e’arctgx =0;
X —
3amaua 2
Haiitu npenens! ¢pyHKIMiA ¢ momMouipio npasuia Jlonuras.
Howmep
Bap. [Ipenensr
1-cos’x In sin x
a)lim———; 0) lim —; B) lim e’ tg
1 x—0 X + S|n2X X—7/2 (2X 71') X—>o0
o) lim (x+2)"
X—>+0
a)lim 22 X ZC0S X, o) lim——2 ;B lim /x2 ctgat
2 x—0 X x—0 actg2)( —3x X—2+0
r) ||m0 X3/(4+Inx).
) lim arctg 3x ) lim n2-Vx-=3 J lim tg m/2
3 I o7 x2—49 o0 In(x? +1)
H 10,-3x
0 lim (<)
3x
a)lim & : :23x 1 6) lim 3-4x. B) lim (1-x)"2;
4 x>0  SINn‘ 5x x—>81Q _ \/_ x—1-0
r) lim| =—x|tg X.
) HZ(Z jg
a) lim 2 =3 X. 6) lim —')(_1_3; 8) lim tg X sin X =2
5 x-0 X —1g X x->10  x—10 x—>a a 2
r) lim (Inx)l/X
a)lim VO X, 6) lim X=X, ) im (xsinﬂj-
x—0 X SN X x—0 X X—>0 X
6 N
r) lim [In—} :
x—+0 X
a)lim —A=S%8X_. 6) lim Inf9 - 2x°), B) lim [ctg ”—"jsmw-
7 o0 x(V1+x —1) o2 SiN2ax X1 2 ’
r) Iim(\/x+2 —Z)tgf.
X—2 X
2x
8 )Iim sin(1 - X), 0) lim e -1, B) lim xInX—+1;
-1 \/_ 1 x—0 actg 5)( X—>0 X-=1




Howmep

Bap [Ipenensr
X2 x2—3
r) Ilm[ j :
x>x| X% 43
. a” . sinx—cos X .
a) lim a>0 6) lim /———=: B) lim (L—e®)ctg X ;
9 ) X—0 X2 ( ) ) x_y% |ntg X ) x—0 ( ) 9
r) x“—ToX '
lim 9 3X; 6) Ilmi, B) lim (x—l)tgﬁ;
x>0 tg X x—0 Y& x—1 2
10 In(2 x)
r) Ilm( j
x—-1+0{ X —1
1 1 .
: Ixm(sinzx_ﬁj 0 mex . Ixmlr;_x
11 X ctgx
. 1
r) Ilng(ctgx)mx.
3 2 .
. —2X° — —sin )
a Iqux 32X X+2 6) i OMSSIX; B) Ilm(x“~e‘x),n>0;
12 X—" X°—7X+6 X—> X X—>+00
1
1-x
r) leinlx .
2
a) Iimw' 6)Im|nx B) lim x"-sing,n>0;
13 % 1+cosdx x>0 Xfx Xt X
7X
lim (1-x)*2
F) X—1- 0( )
. In(sin mx .1
a) Imgﬁ- 0) Iing(l—cosx)ctgx; B) lim x*;
14 .
4+Inx
r) JLTOX '
a) Iqu(l— x)-tg?; 6) lim arcsin x-ctgx ; B) lim x*"*;
15 .
lim| tg 2 | ©
F) x—1 g 4 '
. X 1 . L
a)lim| — —— |; 6) limInx-In(x—1); B) lim (2+ X)inax;
16 x>l x—=1 InXx x—1 X—>+30
. o\
r) legg(l+x )X.
T
X COS X —Sin X Y 2
i XXX ) im Y21
17 x—0 X x—0 ctg 2 X—>+00 2X -1
g
2
r) lim x*

x—+0




Howmep

BaD. [Ipenensr
1
a) lim Aex 6) lime> 192 ; B) Iim[ctg 5) :
S ain X X X . 2
18 2
X 3x
r) Iim(—j :
x>o\ 54X
7
. tgx—sinx . 1Y : X
a) lim——; 0) IIm(l——zj ; B) lim ;
x>0 X —Sin X x>\ X X0 7IX
19 Ctg -
2
r) Iimw.
X—2 ex+3 _ex +1
a) Iim(i— il j; 0) Iim(ex—e’x)-ctgx; B) |im(\/X+2—2)X_2;r)
x—Z\ Ctgx  2c0s X X X2
20 2 ;
. X 71X
lim| ctg —-tg — |.
o %)
3anaua 3
Haiitn HanOomnbiee n HauMeHblee 3Ha4eHus QyHkuuu Yy = f (X) Ha OTpe3Ke [a, b].
Howep DyYHKIIUS, OTPE30K
Bap. y , OTp
1 f(x)=x*-12x+7, [0,3].
2 f(x)=x"-(5/3)x*+2, [0,2].
3 f(x)= (\/§/2)x+cos X, [0, %}
4 f(x)=3x" —16x° + 2, [-3,1].
5 f(x)=x*-3x+1, [y2,2].
6 f(x)=x*+4x, [-2,2].
7 f(x):(\/§/2)><—sin X, {0, %}
8 f(x)=81x—x*, [-1,4].
9 f(x)=3-2x [-13].
10 f(x)=x—sinx, [~ 7, x].
11 F(x)= +O [-5,5].

- x24+13’




12 f(x)==Xx+cos X, [%ﬂ':|
X—3
13 = , -55
14 f(x)==x-sinx, Bn 24
X+3
15 f(x)= : -3,7
0-22 a7l
16 f(x)=2x+cosx, {—gﬂ,—z}
X—=5
17 f(x)= , -3,7
0=2=2  [37]
18 f(x)==x-sinx, l:—272',—72'jl
X—4
19 f(x)= , —-4,6
20 f(x)==x+cosx, {—2%,—§7r}
3anayva 4
[IpoBecTr MoIHOE MCCIIEIOBAHNE M TOCTPOUTH rpaduKu HyHKIUH.
Howmep
Bap. OyHKIUU
eX
1 a) y= ; 0) y=—.
)Y x* +1 )Y X
1+x) )
2 a) y=| == | 6) y=In(2x?+3).
x-1
3 2) y=—": 6) y=x%"
(x=1)°
2x -1 1
a) y= ; 0)y=
X2
5 a) y= ; 0) y=x-In(x+1).
VY= 0y (x+1)
x° =
6 a) y=——; 0) y=ex?2,
)y 2(x +1)° )y
x* +16 1
7 = ; 0)y= :
) 0 Y=
2
8 a)y=(ij; 6) y=x"Inx
x-1
x® -1 X+1
9 = . 6) y=Ih"—"=
2y 4x2 ) X+2
10 a) y= 2 ; 0) y=x—-Inx
X +x+1




Howmep
Bap. OyHKIUU
2 1
11 =———; 0) Y= .
2y X2+ x+1 )Y e?*—1
x* -1 x+1
12 = ; 0) y=In——.
2y 4x* )Y X+ 2
x3 1
13 = 0) y=——.
VY 2(x+1) Y=o
3
14 a)y:x+16; 6) y=x’Inx.
X
X2
15 a) y:ﬁ, 6) y:X3eix.
x+2)
16 a)yz[ﬁj 5 6) y=Xx—-Inx.
2x-1
17 a) y:m, 6) y=x—|nx+1.
X 1
18 VY=g 9=
1+x\’ e
19 ) y=|"——"|: 6 y="—.
X— X
20 a) y= X2X+1; 6) y=In(2x*+3).

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 1 mo teme "duddepeHunanbHble MCYUCIECHUS (QYHKIHMU OTHOU
NepeMEeHHOI" BBIMOJIHAETCS CTYACHTAaMH CaMOCTOSITEIbHO M JJOJDKHO OBITh CIAHO MpEenoJaBaTeiro
Ha MpoBepKy B cucteme «PocnucranT» 10 3auétHoii Henenu. Ha ero BeimonHenue oroauTcs 21 yac.
Homepa BapraHTOB KOHTPOJIBHBIX 3a/1a4 ONPEAEISIOTCS ¢ MOMOIIBIO Tabiauibl 1, mpuuemM HoMmepa
BApUAHTOB KOHTPOJIbHBIX 3a7a4 | ¥ 4 HaxoAsTCs MO TepBOM OykBe (haMHIIUM CTYACHTA; HOMEp
BapHaHTa KOHTPOJbHOM 3a/lauM 2 HaXOJIUTCs MO MepBOi OyKBe MMEHHU CTyJI€HTa; HOMEp BapHaHTa

KOHTPOJILHOM 3a/1au 3 HaxOAUTCS 1O TIEpBOi OyKBE OTYECTBA CTY/ICHTA.

Tab6mumna 1
bykBa A b B r Ji| E.E xK,3 )51 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byka M H,IO 0,51 I1 P4 cuI | T,I1 Yy (OX6] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BeIMOTHEHUY POBEPSAEMOTO 3aJaHUS HEOOXOIUMO CTPOTO MIPHUAECPKUBATHCS YKA3aHHBIX
HUOKe mpaBuil. PaGoTel, BHIMOTHEHHBIE O€3 COOMIOACHMS JTUX TPaBUJ, HE 3aYUTHIBAIOTCS U
BO3BPAIAIOTCSI CTYACHTY JUIsl TepepabOTKH.
1. Kaxmoe npoBepsieMoe 3a/laHue TOJKHO OBITh BBITTOJIHEHO B OTJEIBHOM TETPaau B KIETKY CHHUMHU
WJIM Y€PHBIMHU YePHUTIAMHU.
2. B 3aronoBke paboThl Ha OOJOXKKE TETPaau JOKHBI OBITH SICHO HAMHUCAHBI (paMUIIUs, UMS U
OTYECTBO CTY/ICHTA, Ha3BaHWE MUCIUIUIMHBI, HOMEpP MPOBEPSIEMOTO 3aJaHUS; 37€Ch K€ CIEayeT




yKa3aTh Ha3BaHHE y4yeOHOro 3aBefieHus. B KoHIIe paOoThI cenyeT MOCTaBUTh JaTy €ro BBITOJIHEHUS
Y TIOJNKCH CTYJACHTA.

3. B paboTy A0mKHBI ObITH BKIIIOYEHBI BCE 3a7a4, YKa3aHHbIE B 3aJJaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemienus 3a1a4 Hal0 pacnoiarath B MOPSIKE BO3PACTAHUS X HOMEPOB.

4. Ilepen pelieHueM Kaxa0M 3ajjaud HAJ0 OJHOCTBIO BhINUCaTh €€ ycnoBue. Ecnu ycnoBue 3a1aun
uMeeT o0y (OpPMYIHPOBKY, TO, IEPEHUCHIBAas €ro, CIEAyeT OOIIHMe JaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA M3 CBOEro BapuaHTa. He creqyer mNpucTynaTh K BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pelMB JOCTaTOYHOrO0 KOJIMYECTBAa 3ajJady [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh TY WU
WHYIO 32/1a4y BBI3BIBAETCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBaHHE.

5. Bce 3amaHus [0KHBI OBITH BBUIOXKEHBI Ha CalWT JUid TNPOBEPKHU IPENoJiaBaTeieM B
COOTBETCTBYIOIIEM pa3zielie JUCIUTIINHBI.

Kputepun onenkmn:
MaxkcumanbHOe KOJIMYECTBO OAJUIOB 32 BBINOJIHEHUE 3aJaHui - 25. baibl BBICTABIAIOTCS

MMPONOpPUHUOHAJIBHO ITPAaBHUJILHO BBINTOJIHCHHBIM 3aJIaHUSM.

7.2.6. IIpoBepsiemoe 3aganue 2 no reMe "DYHKIMN HECKOJIbLKHX NePeMEeHHbIX '

1)
2)

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl

JHano ckanspHoe nosie U = U(X; y).

3agaua

CocraButh ypaBHeHue muHuK U = C 1 OCTPOUTH €€ rpaduk.

BpIuucauTe ¢ TOMOIIBIO IPaieHTa IPOU3BOIHYIO CKAJLIPHOIO 1oyt U = u(x; y) B TOuke A

I10 HAIIpaBJICHUIO BECKTOpA AB .

_—

3) HaiiTit HaUOOJBIITYIO CKOPOCTH U3MEHEHUS CKAJIIPHOTO TOJIst B TOUKeE A.
H};);\;I)ep U= U(X, y) Koopnunarsl T. 4 | KoopauHnartel 1. B

3. 1 3

1 X* +y% +4x+2y -4 —2+£;—— —2+£;O
2 2 2

1. 3 VJ3

2 | xPeyie2x-2y | 2 -Si1- 0,1~
X? +y? +2x-2y 5 5 5
V3.5 V3

3 2+y?+2x—4 -1 -1-—— -1-—;0
X* +y® +2x—4y AL 5

1. 43 VJ3

4 2 1y _2x—2 7 ==X 01-22
X* +y? —2x-2y 5 5 5
3 3 3

5 X2 +y? +2x+4y 4 —1+£;—— —l+£;0
2 2 2

3 e

6 X2 +y? —2x+2y 2 1.5:—1—§ 0;—1—7
3.5 3

7 x> +y?-2x—-4y | -1 1—%;5 1—%;0




H];)alx;ep U= U(X, Y) Koopaunatsl 1. 4 | Koopaunatel T. B
3., 3 J3
Syt —ax- - —il-— 0;1-—
8 X“+y°—4x-2y 4 (2 2] [ 2}
J3_ 5 J3
Syt 1+—;-= 1+—;0
9 X +y°—2x+4y 4 ( > )
1 3 3
10 | X*+y? +2x+2y 7 __;_1+£ 0,_1+£
2 2 2
1 3 3
11 | X +y*+6x+4y | -12 ——,—1+£ o;—1+£
2 2 2
3. 3 3
“+y—6x— - —1-— 0l-—
12 X"+ Yy —6x—4y 3 (2 2] ( Zj
13 X* +y? —4x+2y -4 1+£;—E 1+£;0
2 2 2
J3 5 J3
Sy +Ax-2 -1-—= -1-—50
14 X" +y +4x-2y 4 ( > 5 5
15 X2 +y% +6x+4y -9 _1+£;_§ _1+£;0
2 2 2
1, 3 J3
Syt —bx- Z1- 01-22
16 X°+y°—6x—-4y 4 (2 ZJ ( Zj
1, 3 J3
Sy’ - --l-— 0l-—
17 X“+ Yy +4x+6y 9 { 5 2} ( ZJ
V31 J3
Pyt —ax— —2+——= -2+—0
18 X +y°—4x—-6y 5 ( > )
3.1 3
19 | xX*+y*+2x+8y | -1 —2+£;—— —2+£;o
2 2 2
1
20 | x*+y*-2x-8y | -8 (_5;1_§J (0;1—%}

KpaTKOC OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS

[IpoBepsiemoe 3amanmne 2 mo teme "@YHKIUH HECKOJIBKHAX IEPEMEHHBIX" BBINOJIHAETCA
CTYJIEHTAaMH CaMOCTOSITEIbHO WM JOJDKHO OBITH CIaHO MPENOJaBaTeNI0 Ha MPOBEPKY B CHUCTEME
«Pocoucranty no 3auérHor Henenu. Ha ero BeimonHeHue otBoautcsa 21 wac. Homep BapuanTa
KOHTPOJIBHOM 3a/1a4¥ OIpeIesieTCsl C TOMOIIbIO TaOMUIbl 1 U HAXOIUTCS MO TEpBO OyKBE UMEHHU

CTYJICHTA.
Tab6muna 1
byka A b B r ji| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 8 9 10




Byksa M | HIO | 0.4 I PU [CII | T, | VvV | ®D | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBIIOJTHEHUHU NTPOBEPSIEMOTO 3aJaHUsI HEOOXOUMO CTPOT'O MPUJIEPKUBATHCS YKAa3aHHBIX
HHWIKC IIpaBuUJIL. Pa6OTLI, BBIIIOJIHEHHEIE 0€3 CO6HIOII€HI/ISI 9THUX IpaBUJI, HC 3aYUTBIBAIOTCA H
BO3BPALIAIOTCA CTYACHTY Ul IepepadOTKH.
1. Kaxxoe nmpoBepsieMoe 3ajaHue TOJKHO OBITH BBITIOJIHEHO B OT/ACIBHON TETpaau B KJIETKY CHHUMHU
WIN YEPHBIMH YEPHUIAMH.
2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHBI (paMUIIHs, UMS U
OTYECTBO CTYJEHTA, Ha3BaHUE TUCLMIUIMHBI, HOMEp IPOBEPAEMOroO 3aJaHUs; 3[€Ch XKe CIeqyeT
yKa3aTh Ha3BaHUE yUeOHOTO 3aBesieHHs. B KoHIle paboThI cielyeT MOCTaBUTh JaTy €ro BHIIIOJHEHHUS
U MOAIHUCH CTYJICHTA.
3. B pa®oTy A0KHBI ObITh BKIOYEHBI BCE 331a4UH, YKa3aHHbIE B 3aJJaHUH, CTPOIO IO MOJI0KEHHOMY
BapuaHTy. Pelenus 3agad Ha/lo pacrosiarath B OPsJIKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen pelieHneM Kax a0 3aauy HaJ0 IOJHOCTHIO BhINKCATh €€ ycioBue. Ecinu ycnoBue 3a1aun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, IEpENHChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKPCTHBIMU, B3ATBIMU H3 CBOCIO BapHaHTa. He CJICAYyCT MNpUCTylnaTb K BBIIIOJIHCHUIO
KOHTPOJIBHOTO ~ 3a/laHusl, HE peIIMB JOCTaTOYHOIO KOJMYECTBA 3ajJady [0 MaTepuany,
COOTBCTCTBYIOILICMY 3TOMY 3aJaHUIO. OnbIT IMOKa3bIBaCT, YTO YallC BCCTO HCYMCHHUEC PCIIUTL Ty UJIN
MHYIO 33J1a4y BbI3bIBAETCS TE€M, YTO CTY/AEHT HE BBIINOJIHWI 3TO TpeOOBaHHUE.
5. Bce 3amaHug 10KHBI OBITH BBUIOXKEHBI Ha CalWT Uil TPOBEPKHU IPENOJIABAaTEIEM B
COOTBETCTBYIOLIEM pa3ziesie TUCIMUITIIUHBI.

Kpurepun oneHku:
MaxkcuMaJIbHOE KOJIMYECTBO OAJUIOB 3a BBIIIOJHEHME 3amaHuil - 25. Baiisl BBICTABIISIOTCS
MPOMOPIIMOHAIBHO MTPABUILHO BHIMOTHEHHBIM 3aaHUSM.

7.2.7. IIpoBepsiemoe 3aganue 3 o TeMe

"HeonpeneaeHHbIH HHTErpai. OnpeneJéHHbIi HHTErpaa’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anayga 1
Halitn HeonpeneneHHbIE HHTETPaIb.

Howmep Bap. HNuTterpanst

1 a)J%/ii' )5, 19-4x —dim [(Sx2)Inxdx; -7 — \/_
(S
2 a) [ x+/3-x*dx; 6) [ s ———d 2X+9 X;B) [ - cos? (2x)dx; 1) |

X* +5X + smx+tgx'




Howmep Bap. HNuTterpanet
arctgx X+9 )
dx:6)| ———dx: In(3+ x* Xx:
a)I + X? )Ix2+2x—3 B)I (37 )i )
3 I dx
JX+3+3/(x+3)*
a) [ sin 2x+/2-cos* xdx; 6)] 2X+27 X; 8) [ x-arcsin xdx; r)
4
'[ 3\/1+
sin X 4x +31 )
dx: 2 —Xx)sin xdx;
5 a)Il—cosx I2x2+11x+12 B)I( ) )
COS X
j dx.
1+ cos x
3/
6 ) [ Inde;6)jud :8) [(1—=Inx)dx; 1) | Yx+1
X (x/_+4};\}x
1-1tgx 17 -2x NX+5
7 dx: 6 —dx 3x+4)cos xdx; r
)J. COS’X I 5x+ B)I( ) )J‘1+\/x+
9—-2x dx
8 —dx arcctg(4x)dx: .
)I +6 B)J 9(4x )dx r)I?>cosx+4sinx
sin 2x 4x - 27
dx: o6 —dx xIn? xdx;
o ajcoszx+3 )IZ Z_x B)I )
(&—1)(%31)
j dx .
3/X2
2 X—13 i
— = dx;6)| —————dx: )| x*sin3xdx:
10 a)jc:osz(xg‘) )Ix2—2x—8 B)I K

I dx
2SINX+COSX+2




Howmep Bap.

HNuTterpanet

dx
11 e sin 2xdx : 6) [ arctg/xdx:
)'[ )I ’ B)j I1+\/x+
xdx -3x+1 dx
12 :6) e In(1+3e* Xx; —d )| —mM.
J(x )I (1+3e")d B)I x°*+1 r)jsinx+tgx
13 a)j Xox 6)jx3dx B)jwdx [ ox .
+3%° Ix+3+3(x+3)°
xarcsin x x—-101
: dx :
" )Icos x(3tgx+1) I «/ 1—x? Ix3+2x2+101x 2
'[ 3\/1+
15 a IM1 6)J.X2e3"dx; B)J.Lx—i_ld )Iﬂdx
4 +sin 3x 1+ cosx
sin xdx X+3 (Ax+1)
16 ) :6) | xarcsin —dx dx dx.
aj\/c:os j B)IX + X I‘\/_+4E}x
(x+arctgx )dx -3 VX+5
17 :6) [ xIn 1 SdX; 1) | ————d
o [ 2N, ine Ly i VS
arctg~/xdx . X —2x2 +2X—2
—="""":6)| xsin xcos xdx ; dx:
18 )] IX(1+x) )] o B)I x* +2x° K

J. dx
3cosx+4sinx




Howmep Bap. HNuTterpanet
sin xdx 4x* +3x+50
;6 in4xd dx;
19 I3«/3+2cos )IX oI X B)J‘x +2x* +50x )
(Vx —1)(&/x +1)
[ dx..
3/
a) 4+Inde;6)jx|n2xdx;1s)jmd
20 X i
IZsinx+cosx+2'
3amaua 2
BBI‘-II/ICHI/ITB onpezleneHHHe I/IHTeI‘paJIbI
Howmep Bap. I/IHTeraJIBI
1 e f > X sin xdx; V(4 —=x*)dx.
!x J1-In*x’ _[CX +2X B)I F)I
s fxdx tIn(xE+1)dx. F 2 x%dx
2 ;6 X X Sin 2xdx; —.
a)jl+x )I ? B)'[ r)!:(25+x2)3
ri dx x*dx cos® X
3 ————, 0 X —3)e*dx;
a)fmm )IF o Jo-seocn US.T
4 a) jxcosBxdx 6)I jsm X d ;r)szx/l—xzdx.
0
xdx 7 ) 5 © xdx
5 ; X/ 25 — x“dx; :
a)Il+x“ )jxln I r)I\/2x+
6 a) jcos X sin 2xdx; 6)_[%, B)j (9—x*)°dx; )j
e e’ dx % .
: A/COS X +sin x )’ dx;
; a)l e“+3 ! 1+x)\/_ & l( ) )
I xdx
v4x+ '
w 10( X — dx
8 )I(X 1)dx j )jcos xsin® xdx; r)_[( /)
a)j X dx —; ©) j  B) j(cosx+\/sm )Y dx; 1)
9 0 V16 —X w/

jw/(l—x2 )’ dx.




Howmep Bap. HNuTterpanet
G iy 3
2 5 sin® xdx e-1
10 j(““)dx DY L _[3 —: jln(x—l)dx.
\9 04— x A/ COS” X
_ 74sin® xdx ‘ 2 J4—x*
11 X+2)e7dX; 6 ;
o forvaeoo [T o 2 1)3 Js
12 a) j(x 5)e*dx; 6) jsm x cos® xdx; B)j 2,r)jx V16 — x2dx.
13 a) jx2c052xdx; 6)] xdx 'B)T ; j x*/9 — x? dx.
2 X —a’
) "asin® xdx % % dx
14 a)j(x+6)e dx; 6)j B)[ leszX.
7sin? xdx S dx x*dx
15 —dx 6 ;
a)j ) I 4/cos x !x%/ln Iw/ 16 +x*)
% ¢ /xdx :dx V1—x"dx
16 X =7/ )cos 3xdx; 6 : : Y27
) [( ) )Jf+1 9| —— F)é -
7 S xidx o Jxdx ¢
17 xsin 2xdx; 6) | —;
a)'[ ! (25+x* )’ B)L/;—l )IXM X
/ dX —In2
18 a) |(x+4)e™dx; 6) dx; B) ‘1) [V1-e*dx.
| h— [moro I
xdx : x*dx
19 arctgxdx; 6
a)j J )J‘\/ 3x+1 I\/25 Xx? J.W/ 1+x?)
dx |
x—1)e*dx; 6 feos® x ; V(16 —x? )*dx.
20 a) J( ) ) J- \/SIT ’ '!‘Xln F)I
3amauya 3
Boruncants Iiomaab (I)I/Il"prI, OFpaHquHHOﬁ 3aJaHHBIMUA JIMHUSMU. C,Z[eJ'IaTB YCPTEIK
obOacTu
Howmep Bap. YpaBHeHUs JTMHUT
1 3x* —4y=0; 2x—-4y+1=0.
2 3x* +4y=0; 2x—4y—-1=0.
3 2x+3y? =0; 2x+2y+1=0.




Howmep Bap.

YpaBHEeHU TUHUN

4 3x* =4y =0; 2x+4y-1=0.
5 2x—-3y’=0; 2x+2y—-1=0.
6 2x* -2y =0; 2x-2y+1=0.
7 4x+3y?=0; 4x+2y+1=0.
8 3x* -2y =0; 2x+2y-1=0.
9 4x—3y? =0; 4x+2y—-1=0.
10 3x* +4y=0; 2x+4y+1=0.
11 y=X; y=—X+2;y=X.
12 y=x’; y=X; y=4x.
13 X=4-y*; x=16—-4y>.
14 y=X; y=x*; y=-2x+3.
15 y=4-x*; y=16-4x>; y<8x-5.
16 y =X’; y:XZ;y:8x—15.
17 y=1-x?; y2x2;y2—32x.
18 X=Yy*, y=X;y=2-Xx.
19 X=Yy*, y=x;x+2y-3=0.
20 y=x-1; y=1-x*; y=(x-1)°.
3amaua 4
BBIUHCIHTE 06HEM Tela, OrPAHHUEHHOTO TIOBEPXHOCTAMH, [0 H3BECTHBIM TOMEPEUHBIM
CeUCHUAM
Homep Bap. ToBepXHOCTH
1 z=2-x"-5y*; z=0.
2 z:4+\/m; X=5.




Howmep Bap. [ToBepxHOCTH
3 z=5-/x*+4y*; z=0.
2 2 4
4 X——i—y——z—:l; z=1;z=0.
2 3 4
2 2 2
5 X——y——z—:l; X=4
4 5 6
6 Z=1+.4x*+Yy*; 2=2.
7 y=3+~2x*+2%; y=4.
8 X=3+Yy’+27%; x=4.
2 2 2
9 —X—+y—+z—:1;0£x£2.
1 4 4
2 2 2
10 X Y, 2 _gy-3
4 1 9
11 x=2-9y*-167%; x=0.
12 X=2-4y*+9z%; x=0.
13 z=1-x*+4y*; z=0.
2 2 2
14 LA A
4 9 16
15 y=3—-+x*+4z*; y=0.
X2 y2 2
16 ———+4+—=1,y>0;y<2.
4 4 1 y Y
17 2=2+Xx"+9y*; z=4.
18 7=2-Xx"-4y*;7=0.
19 y=1-x*-4z%;y=0.
X2 y2 Z2
20 —+—+—=1Ly>2
1 4 9
3amaua 5

Breruncnuth 00beM Tena, 00pa3oBaHHOTO BparieHneM BOKpyT ocu OX Gurypsl,
OorpaHn4eHHON TMHUAMHU. CllenaTh 4epTex

Howmep Bap. YpaBHeHUs JTMHUT

1 y=-4x>; x=0;y=4.




Homep Bap. VpaBHEHUs THHMIT
2 y=-4x’; x=1; y=0.
3 y=4x’; x=0;y=4.
4 y=4x%; x=1;y=0.
5 y=1+8x°; x=0;y=0.
6 y=4x%; x=0;y=-4
7 y=-4x%; x=-1; y=0.
8 y=-4x’; x=0;y=-4
9 y=4x%; x=-1;y=0
10 y=1+8x%; x:—%;yzl.
11 y=(x-1)°; x+y=1.
12 y=Inx; X=¢,
13 y=1-x*; x+y=1.
14 X*+y’=4; y>1.
15 X*+y>=1; x+y=>1.
16 y=x"; y=x
17 y=sinx; y=1; x=0.
18 X*+y?=4; y>x; x=0.
19 y =COS X; yz%.
20 y=e"; y=e; x=0.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[Tposepsiemoe 3amanue 3 mo teme "Heomnpenenennsiii uaTerpan. OnpeaenéHapld HHTETpat
BBITIOJTHSETCS CTYJCHTAMH CAMOCTOSITETTFHO ¥ JIOJKHO OBITh CAAHO MPENOoJaBaTellio Ha IPOBEPKY B
cucreme «Pocnucrant» o 3au€tHoil Henenu. Ha ero BeimonHenune otBomutcs 21 vac. Homepa



BapHAHTOB KOHTPOJBHBIX 3a/ay OMNPENCNAI0TCS C MNOMOUIbI0 TalOnumbl 1, mpuueM Homepa
KOHTPOJIBHBIX 3a7lad 2 U 5 HaXOAATCA MO MepBoi OyKBe (paMHUIMH CTYACHTA; HOMEP KOHTPOJIBHOM
3aJaud 3 HAXOJWUTCA MO MEepBOi OyKBE MMEHM CTYJIEHTa; HOMepa KOHTPOJBHBIX 3amad 1 u 4
HAXOJATCS 110 MePBOM OYKBE OTYECTBA CTY/ICHTA.

Tabmuna 1
Byksa A b B r )i EE | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CI | TII v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIOTHEHUH TPOBEPSIEMOTO 3aJaHU HEOOXOJMMO CTPOTO MPHUIECPKUBATHCS YKa3aHHBIX
HIDKE TpaBujl. PaboThl, BBITONHEHHBIE O€3 COOMIOMCHHMS AITHX MPABWI, HE 3aYUTHIBAIOTCA H
BO3BPAIIAIOTCS CTYACHTY ISl IEPEPadOTKH.
1. Kaxxmoe nmpoBepsieMoe 3a1aHue TOJDKHO OBITh BBIMTOJIHEHO B OT/ICILHOMN TETPAIH B KIETKY CHHUMH
501041 ‘IepHBIMI/I I-IepHI/IJIElMI/I.
2. B 3aronoBke paboTBl Ha OOJIOXKKE TETPaau JOJKHBI OBITh SICHO HAaNHMCaHbl (GamMuius, uMs U
OTUYECTBO CTYJICHTA, HA3BaHHWEC IUCIMILIUHBI, HOMEP MPOBEPSIEMOTO 3aJaHMs; 37€Ch KE CICAYyeT
yKa3aTh Ha3BaHHE y4yeOHOro 3aBefieHus. B KoHIle paboThI clieAyeT MOCTaBUTh 1aTy €ro BBIMOTHEHUS
U IIOAIINCH CTyI[eHTa.
3. B paboTy A0KHBI OBITH BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIC B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapI/IaHTy. PeIHGHI/IFI 3a1a4 HA10 pacnonaraTb B HOpr[[Ke B03paCTaHI/I$I nx HOMCpOB.
4. Ilepen pernieHneM Kaxa0W 3aa4d HAJ0 MOJHOCTHIO BBINKCATh €€ ycioBue. Ecnu ycnoBue 3agaun
uMeeT oOmyr (OpPMYIHPOBKY, TO, IEPEHHCHIBAas €ro, CIEeAyeT OOIIHMe JaHHbIC 3aMEHUTh
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJjaHusl, HE PEIIMB JOCTATOYHOTO KOJIMYECTBA 3a7ad 10 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PEUIUTh Ty WU
I/IHYIO 3a1[aqy BBI3BIBACTCA TEM, UTO CTYILCHT HEC BBIIIOJIHUII OTO TpC6OBaHI/Ie.
5. Bce 3amaHuMs JOJDKHBI OBITH BBUIOKCHBI Ha CaWT Ui TPOBEPKH IIpPEIojaBaTelieM B
COOTBETCTBYIOIIIEM pa3zelie JUCIHUILTHHBL.

Kputepun onenkmn:

MakcuManbHOe KOJMYECTBO OaljIOB 3a BEIMTOJHEHHE 3amaHuii - 25. bamibl BeICTaBISIOTCS
MPOTMOPLMOHAIEHO MPABUIHHO BHIMIOTHEHHBIM 33JaHHSIM.

7.2.8. IIpoBepsiemoe 3aganue 4 o remMe

"Teopus GyHKIHHN KOMIIEKCHOI0 IIePEMEHHOI0’
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUl
3amayda

Pemnts ypaBHeHue az’ +bz* +cz+d =0 u n306pas3urs ero KopHu Z,, Z,, Z,
c

Ha KOMIIJICKCHOW 1uiockocTy. IIposepurs, uro z, + 7, +2,=——; 2,2, +2,2,+2,7,= —;
a a
d
2,2,2,= 2
Howmep Bapuanra | a b c |d
1 9 |15 |11 ] 5
2 4 | -12 | 13 | -5
3 9 1 21 |17 | &5




4 4 112 | 13| 5
S) 2 | 4] 3 |-1
6 9 |21 |17 | -5
7 2 4 3 |1
8 4 1 -8 |9 |-5
9 9 |-15 |11 ]| -5
10 4 8 9 | 5
11 2 3 4 | 3
12 3] -4 |5 |-4
13 4 3) 6 | 5
14 S| -6 | 7 | -6
15 6 7 8 | 7
16 71 -9 |10 -8
17 8 3) 7 | 10
18 9| 6 | 5| -8
19 6 3) 3 | 4
20 5| -7 1] 4| -2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

[IpoBepsiemoe 3amanue 4 mo Teme '"Teopuss (YHKIUU KOMIUIEKCHOTO IIE€PEMEHHOro"
BBITIOJTHACTCS CTYJCHTAMH CAMOCTOSITEIILHO ¥ JIOJDKHO OBITh CAAHO MPETOIaBATEII0 Ha TIPOBEPKY B
cucreme «PocamcranTy nmo 3auérHoii Hemenu. Ha ero BeimosnHeHue otBogutcs 21 wac. Homep
BapHaHTa KOHTPOJLHOM 3a/1a49M ONPEACIISETCS C TOMOIIBIO TAOIHIIBI | 1 HAXOIUTCS 110 IEpBOH OyKBE
UMCHHU CTYJ/ICHTA.

Taomuma 1
Byksa A b B r i EE | XJ3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | C1II | T,1II N DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUH TPOBEPSIEMOTO 3aJJaHKsI HEOOXOJUMO CTPOTO MPUAECPKHUBATHCS YKA3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJIEHHMS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BpAIAIOTCSl CTYAECHTY JUIsl TepepadOTKH.
1. Kaxxoe nmpoBepsieMoe 3aJjaHHe I0JIKHO OBITh BBITIOJIHEHO B OT/AEIbHOM TETpaiu B KJIETKY CHHUMH
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke paOoThl Ha OOJIOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHbl (aMUIIMs, UM U
OTUYECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPSIEMOIO 3aJaHUs; 3[€Ch K€ CIIEIYeT
yKa3aTh Ha3BaHUE yueOHOTo 3aBesieHUs. B KoHIle paboTHI clie1yeT NOCTaBUTh JaTy €ro BHIIIOIHEHUS
Y TIOJITUCH CTY/ICHTA.
3. B paboTy A0JKHBI OBITH BKJIIOUEHBI BCE 33]1a4H, YKa3aHHBIE B 33/1aHUH, CTPOTO I10 MOJI0)KEHHOMY
BapHaHTy. Pemienus 3aa4 Hajio pacnonaraTh B MOPSAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen penieHneM Kax a0 3ajjaui HaJ0 IOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOuIyr0 (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OO0IIHMe [aHHblE 3aMEHUTh
KOHKPETHBIMHM, B3STBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHusl, HE pEeIIMB JOCTaTOYHOTO KOJMYecTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU



MHYIO 3371a4y BbI3bIBAETCS TE€M, YTO CTYAEHT HE BBIIIOJIHUII 3TO TPEOOBAHHUE.
5. Bce 3amaHusi JO0DKHBI OBITh BBUIOKEHBI HA CaWT Ui TPOBEPKHM MpPENoJaBaTelieM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUILINHBI.

Kpurepun oneHku:
MaxkcumManbHOE KOJIMYECTBO GaJIJIOB 3a BBIIIOJIHCHHUC 3aﬂaHHﬁ - 25 banner BeICTaBISIOTCS
MIPOMOPLUUOHAIILHO MPABUIIBHO BHIMOJIHEHHBIM 33JaHUSIM.

7.2.9. IlIposepsiemoe 3aganue 1 mo reme "Inddepennuaiabunie ypasgeuus'
(HaumenosaHue OYEHOUHO20 CPeOCcmea)

Tunossle npuMepsl 3a1aHUM
3amauya 1.
Jano nuddepennnanbHoe ypaBHEHUE IEPBOTO MOPsAKA U €ro HavyaibHble ycaoBus. Haiinure
o0l111ee pelIeHne 3TOro YpaBHEHMsI U ONIPEIeNIUTE YaCTHOE PELICHHUE.

Howmep n_

BapmanTa F(x,y,y)=0 HavansHoe ycioBue
1 x-y' =3y =x"e"; Yo =6€, X =1.
2 y'-cosx+ysinx=1, Yo =2, X, =0.

, Yy sinx.
3 +==— =1, x, =7/

Y+t == Yo =1 % =7

Y . _ _
4 y —;_—Zlnx, Yo =1, Xo—%-
5 Xy’+2y=%(; yO :1' XO :3_
6 y' — yC0S X =—CO0S X; Yo =3, X, =0.
7 y' +2xy =e sinx; Yo =1, X, =0.
8 X*y' +xy +1=0; Yo =2, X =

, 1
9 y' —y-tgx=—; Yo =5, X, =1.

CoS X
2y 3 1
10 ———=(x+1); ==, X, =1
y 1 ( ) Yo 5 Mo

11 y' —(y+1)(x+1)=0; Y, =0, X, =0
12 w/l_xzy’_yzo; Yo =1, X, =0.
13 y'sin? x—y—-1=0; Y, =0, xoz%.
14 y'sin® x—y=0; Yo =1, xoz%.
15 y'cos? x—(y +1)=0; Yo =0, X, =0.




Bi?/lh;iﬂ . F(x,y,y)=0 HavaneHoe ycioBue
16 2xyy' —1=0; Yo =0, X, =1.
17 y'xsiny =1, Yo =77, X, = 1.
18 xy'—1-y*=0; Y, =0, x, =1.
19 xy'—4/1+y =0; Yo =1, X, =1.
20 y' —ysin® xcos x=0; Yo =1, x, =0.

3anaya 2.

Jano nuddepenunansHoe ypaBHEHHE IEPBOTO MOPSJIKA C Pa3AeSIOIIMMUCS IEPEMEHHBIMU
¥ €ro HavyalbHbIE ycinoBHs. Haliawre oOlee pemieHHe 3TOro ypaBHEHUS W OINPEACTUTE YaCTHOE
pelieHue.

- F(xy,y)=0 HasarbHoe ycropue
! y'=yx* =0 y(0)=1
2 y'=yx’ =0 y(0)=1
3 y=yJ/x =0 y(0)=1
4 y'=yx/x =0 y(0)=1
5 y'=ycosx=0 y(0)=1
6 y'—ysinx=0 x=0,y=e
7 y—y+2)fx-2)=0 y(0)=-1
8 y'—(y +1)cosx =0 x=0,y=0
9 y'—(y +1)sinx=0 x=0,y=0
10 y'cos’ x—y=0 y(0)=1
11 1+ x?)y—y=0 y(0)=1
12 J1-xty'-y =0, y(0)=1
13 y~(y +1fx+1)=0 x=0,y=0




I F(x,y,y)=0 HauabHoe ycrosue
14 y'sin? x—y—1=0 y(%]:o
15 y'sin’x—y=0 y(gjzl
16 y'cos” x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(1)=0
18 xy’y'-2=0 y(1)=0
19 y'xcosy—-1=0 y(l):O
20 Xy'—1-y* =0 y(1)=0
3anaua 3.

Hano nuddepenmaibHOe ypaBHEHUE BTOPOTO TOPSAKA U €T0 HadallbHbIC yeioBus. Haiinure
o0I1ee pelieHre TOro YpaBHEHUs U ONPECNIUTEe YaCTHOE PElICHHE.

B?p?;;g;a F(x,y,y,y")=0 HauasbHOe yCoBue
1 y"xInx=y’; y(e)=e-1; y'(e)=1.
2 y” cos® X = —sin2x; Y(7)=0; y(x)=2; y'(x)=-1.
3 2xy"=Y"; y(9)=8; y'(9)=3.
4 y"=%y,; y(0)=0; y'(0)=1.
5 y'(X* +1)=2xy"; y(0)=1; y'(0)=3.
6 Y =1-(y'); Y(75)=3; Y(%y)=1.
7 xy”:(1+2x2)y’; y(1)=+e+1; y'(1)=+le.
8 y"” =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y'=2J1+Vy’; y(0)=5; y'(0)=-1.
10 y"+(y")* =0; y(2)=In(2e); y'(2)=% y'(2)=1.
11 y'etgy +(y')° =0; y(0)=0; y'(0)=1.




B?p‘ﬁ‘;g; . F(x,y,y,y") =0 HavasbHoe ycioBre
12 2yy"+(y')* =0; y(0)=1; y'(0)=1.
13 3yy"—(y')* =0; y(0)=y'(0)=1.
14 y'tgy +(y')" =0; ¥(0)="4; y(0)=1.
15 y'tgy +(y')" =0; y(0)=0; y'(0)=1.
16 y"=y'siny; y(0)=0; y'(0)=-1.
17 y"=2y(y')’ =0; y(0)=0; y'(0)=1.
18 y"+2(y')’tgy =0; y(0)=0; y'(0)=1.
19 y"y* —1=0; y(0)=1; y'(0)=0.
20 y"ctgy —2(y')* =0; y(0)=1; y'(0)=1.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

[Tpoepsiemoe 3amanme 1 mo Tteme "luddepenunanbHpie ypaBHEHHA" BBITOIHIETCS
CTYJIECHTAaMH CaMOCTOSITEIbHO M JOJDKHO OBITH CIAaHO MPENOJaBaTeNI0 Ha MPOBEPKY B CHUCTEME
«Pocnucrant» 1o 3auétHoit Henenu. Ha ero BeimonaHenue otBoauTcs 25 yacoB. Homepa BapuanToB
KOHTPOJIbHBIX 33]1a4 ONPEAETSIOTCS C TOMOIIBIO Ta0HIIbI 1, TpruueM HoMep BapuaHTa KOHTPOJIbHOMN
3a1a4M 1 HaxoAUTCs 1O NepBoi OykBe (paMUIIUU CTY/I€HTA; HOMEp BapUaHTa KOHTPOJIbHOM 3a1auu 2
HaXOJUTCs 1O NepBOil OyKBe UMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIbHOM 3a7aul 3 HaXOAUTCS
10 NepBOM OyKBE OTYECTBA CTY/IECHTA.

Tab6mumna 1
byka A b B r Ji| E.E K3 n K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,51 I1 P4 cuI | T,I1 Yy (OX6] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBIOTHEHUH NTPOBEPSIEMOTO 33JaHUsI HEOOXOJMMO CTPOI'0 MPHUJIEPKUBATHCS YKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINOJIHEHHbIE O€3 COOMIOAEHMSI 3TUX MpPaBUJl, HE 3aUUTHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul epepadOTKH.
1. Kaxnoe npoBepsieMoe 3a/1aHue JTOJIKHO ObITh BBIITOJIHEHO B OT/JEJIBHOM TE€Tpau B KJIETKY CHHUMU
WJIM YEPHBIMHU YEPHUIIAMHU.
2. B 3arosnoBke paboThl Ha OOJOXKKE TETpagul JOJKHBI ObITH SICHO HamucaHbl (paMumus, uMs U
OTUECTBO CTYJIEHTa, Ha3BaHMWE AUCLMIUIMHBI, HOMEP MPOBEPSAEMOTO 3aJaHMs; 31ECh KE CIEAYET
yKa3aTh Ha3BaHHE y4yeOHOro 3aBe/ieHus. B KoHIle paOoThI cenyeT MOCTaBUTh JaTy €ro BBITOJIHEHUS
Y TIOJIITUCH CTY/EHTA.
3. B pa0GoTy A0mKHBI ObITh BKIIOYEHBI BCE 337a4H, YKa3aHHbIE B 3aJJaHUH, CTPOTO 10 TIOJI0KEHHOMY
BapHaHTy. Pemienus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemeHneM Kax 01 3a1a4y Ha/10 MOJIHOCTBIO BeINKCATh €€ ycioBue. Eciu ycnoBue 3anaun
uMeeT oOuIylo (QOpPMYIHPOBKY, TO, MEPENUCHIBAs €ro, cleayeT oO0Iiue IaHHbIE 3aMEHHTb



KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mNpucTynaTe K  BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pelMB JOCTaTOYHOrO0 KOJMYECTBA 3ajJady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT TOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PELIUTh Ty WU
WHYIO 32/1a4y BBI3BIBAETCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBAHHE.

5. Bce 3amaHus [0KHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKH IPENoJiaBaTeieM B
COOTBETCTBYIOILIEM pa3zeiie AUCIUIIINHBI.

Kputepun onenkmn:
MaxkcumanbHOe KOJIMYECTBO OAJUIOB 3a BBINOJIHEHHUE 3afaHuil - 25. baibl BBICTaBIAIOTCS
IIPONOPLUOHAIIBHO IPABUIIBHO BHINOJIHEHHBIM 3aaHUSIM.

7.2.10. lIpoBepsiemoe 3axanue 2 o teme ""OnepanuoHHbIe HCYNCIeHus "
(HaumenosaHue OYEeHOUHO20 CPedCcmea)

Tunossle npuMepsl 3a1aHUM
3amaua 1

1. Ucnonp3ys onpeaeneHne n3o00pakxeHUs: 1 OCHOBHBIE CBOMCTBa npeobpa3zoBanus Jlamnaca,
HaillTu wn300pakeHue A 3afaHHOro opuruHanal. Mcmonb3ys ompezneneHue H300pakeHUs U
OCHOBHBIE CBOIiCTBa peoOpa3oBanus Jlamiaca, HailTh U300paKeHHUE AJIs 331aHHOTO OPUTHHAIA.

2. Jlns 3amaHHOrO M300paKeHWsI HAWTH OpPUIMHAN, HCIOJb3YS pasjokeHue ApoOu Ha
MpOCTEHIINe, CBONCTBO JIMHEWHOCTH, Tabmuny «OpUrHHAI-U300paKEHUE» WIH TEOpEMY
paszioxeHus 1 Gopmysbl Diinepa.

N Opurunan N300paxenue
1 2 3
1
ot L S
L te (0-2)(0-2)
2 i —
3 1
. cos ot m
.t p
e’ -sint (p+1)(p+2)2
2
t p
6. e' -sin W
2
7. e .sin _P7+3p+4
A p(p-1Np-2)
2
pe+1
i i »%(p-17
5p+3
9. 25
tsin & (p—l)(p2+2p+5)
2
p-+14
10. tZGat p2+4 p2+9




N Opurunan N300paxkenne

1 2 3
3t L
11. te (p? +6p+13|p2 +6p+10)
x p?+2
12' te 2 4 2
pT+p-+1
2 3P
13. €0s“ X ( 2
p +1)2
p
14. sin®x (p—2(p? 1)
1
15. cos(at - j) m
sint 1
16. T 7-p+p?
1
17. tshat m
2p3+ p2+2p+2
18 aA p5+2p4+2p3
2p+3
19. t2cht 0%+ ap215p
6p+1
20. e3sht 02 1 4p+3
2
+2
21. e sint 0 i) 0?9
22 tsinat p——7
' p>—4p+3
23. e -sint 0’ p2_4
+1
24. t* sint m
1-p
25. shat W
3amaua 2

Haiitu yactHoe perienue mudpepeHInaIbHOr0 ypaBHEH!sT BTOPOTro MOpsIIKa
A-x"+B-x +C-x=f(t),
YAOBJIETBOPAIOIICEC HAYAJIBbHBIM YCIIOBHAM

X(0)=«a, X(0)=p.



N B C f(t) B
1 3 4 5 7
1. 2 2 0 1
2. -6 9 0 4
3. -1 -6 2 0
4. 0 -9 2-t 1
5. 0 -4 4t 0
6. 0 4 2cost 4
7. 0 1 t3 4 6t 0
8. 0 1 cost+sin2t 0
9. 0 -4 402t 0
10. 0 9 t-2 0
11. 4 4 o3t 0
12. 0 1 sin2t 0
13. 0 1 elio 0
14. 6 5 t2 21 0
15. 6 13 sin4t 0
16. 0 4 —sint 1
17. -1 0 : n 0
l1+e
18. 3 0 el -1
19. 0 4 t 0
20. -2 5 1-t 0
21. -2 0 t? -1 -1
22. -6 9 2t —t+3 1




N A B C f(t) a B

1 3 4 5 6 7

23. 1 -2 1 2¢e' 1 1

24. 1 -3 2 e' 0 -1

25. 1 -7 6 sint 0 1
3anaua 3

Haiitu uactHOoe pemenue cuctembl auddepeHnnanbHbIX ypaBHEHHH C  33JaHHBIMU
HAYaJIbHBIMH YCIOBUSAMU

N Cucrema /1.Y. HauanbeHble ycnoBus
1 2 3
1 y'+3y+2=0, y(0)=1
' Z-y+z=0. 2(0):1.
5 y'—2y—4z = cost, y(0)=0
' 7'+ y+2z=sint. 2(0)=0
3 y'—=3z+y=0, y(0)=0,
' 7—y-z=¢. z(0)=0.
4 y +7y-2=0, y(0)=1,
' 2'+2y+5z=0. z(O):l.
5 y'+7—z=¢l, y(0)=0,
' 2y'+7'+2z =cost. 2(0)=0.
6 y’—y+z=%t, y(0)=0,
' 7' +4y+27=4t+1. 2(0)=o0.
. y'—7' —2y+2z=1-2t, y(0)=y'(0)=0,
' y"+2z'+y=0. ZO)=0.
8 y'—3y'+2y+7'-z=0, y(O)z y' 0):0,
' —y' +y+2"-52+4y=0. 2'(0)=0,2(0)=1.
9 y'=-1, y(0)=1,
' 2'=2y+22. 2(0)=1.
y'-3z+y=0, y(0)=1,
10. {z’—z—yzeZt. 2(0)=1.
11 3y +2y+27'=1, y(O):O,
' y'+4z'+32=0. z(0)=0.




N Cucrema /1.Y. HavanbHble ycioBus
1 2 3
y-y-2z=t, y(0)=2,
12. {—2y+ Z’-z=t. z(O)=4.
{— y"+82=0, y(0)=y'©=0,
13. y ,
2"+2y=t. 2(0)=2'(0)=0.
{ 5y’ +3z-12y =0, y(0)=2,
14. ,
~57'+13z -2y =0. 2(0)=3.
{y’+4y+4z=0, y(O):3,
15. '
7'+2y+6z=0. 2(0)=15.
y'+y—z'=4e, y(0)=0,
16. {3y’z+z’%t2. z(0)=0.
4y+17'=0, y(O):O,
17 {y'—z =4t z(0)=0.
: t _
y+y-z=¢e, y(0)=1
18.
{z’+z—y=et. 2(0)=1.
y'—y+22=0, y(0)=0, y'(lo)—l,
19. {y”—Zy’:Zt—cosZt. 2(0):5.
y'+2" 7' +6y=e™, y(0)=y'(0) =1,
20. '
y' -4y —7'+7=1. 2(0)=7'(0) = 0.
’1 5y’ +3z =12y, y(0)= -1,
' 13z =2y +57.. 2(0)=0.
- y'+2=0, y(0)=2,
' 7'-2y-2z=0. 2(0)=7.
23 y'+y=3z, y(0)=1,
' 7 —e'=y+z. 2(0)=2.
"+3y=-z, 0)=0,
" y'+3y y(0)
'=y-1 2(0)=-1
25 y'=3z-y, y0)=2,
' I’=z+y-¢e” 2(0)=0.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHUS

[Iposepsiemoe 3aganue 2 no teMe "OnepanroHHbIE UCYUCIICHUS" BBIMOIHAETCS CTYIEHTaMHU
CaMOCTOSITENIbHO U JIOJDKHO OBITHh CIaHO MPEIOoAaBaTeNi0 Ha MMPOBEPKY B cucteme «PocauctanT» 10
3au€THOM Henenu. Ha ero BeimonmHeHue oTBoaMTCs 25 yacoB. Homepa BapumaHTOB KOHTPOJBHBIX
3aJa4 ONpeAeNAoTCS C MOMOIIBI0 TadbauIbl 1, mpUuyeM HOMEp BapHaHTa KOHTPOJIbHOM 3ajayu 2



HaxOJUTCA TO TepBOM OykBe (GaMuIMU CTYyICHTa, HOMEp BapHWaHTa KOHTPOJHHOM 3ajaud 3
HaXOJUTCS 10 NepBOil OyKBE MIMEHHU CTYACHTAa; HOMEp BapHaHTa KOHTPOJIbHOH 3a71auu 1 HaXoaUTCs
0 MepBOil OyKBE OTUYECTBA CTYICHTA.

Tab6muna 1
byksa A b B r I E.E xK,3 51 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II Y DD X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BEIOTHEHNH POBEPSIEMOTO 3aJaHNsI HEOOXOJMMO CTPOTO MPUICPIKUBATHCS YKa3aHHBIX
HHWIKC IIpaBUJIL. Pa6OTLI, BBIIIOJIHEHHEIE 0€3 CO6HIOIICHI/ISI 9THUX IpaBUJI, HC 3aYUTBIBAIOTCA H
BO3BPAILAIOTCS CTYJICHTY JUIS IIEpepadOTKH.
1. Kaxxoe mpoBepsieMoe 3ajaHue T0JKHO OBITH BBITIOJIHEHO B OT/ACIBHON TETpaau B KJIETKY CHHUMHU
WM YePHBIMH YEPHUIAMHU.
2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCAHBI (aMUIIHs, UMS U
OTYECTBO CTYJICHTa, Ha3BaHHE JAUCIMIUIMHBI, HOMEP MPOBEPSEMOro 3aJaHHs; 31ECh JKE CIEAYeT
yKa3aTh Ha3BaHUE yUeOHOTO 3aBesieHus. B KoHIIe paboTHI ClieyeT IOCTaBUTh JaTy €ro BHIIOTHEHHUS
Y TIOJIIHCH CTY/ICHTA.
3. B pa®oTy A0KHBI ObITh BKIIOYEHBI BCE 33/1a4H, YKa3aHHbIE B 3aJJaHUH, CTPOIO IO MOJIOKEHHOMY
BapuaHTy. Penenus 3amad HaJ0 pacroyiaraTb B HOPSAKE BO3PACTAHUS HX HOMEPOB.
4. Ilepen pemieHreM Kax 101 3a7a4y HaJI0 HOJTHOCTBIO BBIKCATH €€ ycioBue. Eciu ycnoBue 3anaun
uMeeT oOmyro (OpPMYIHPOBKY, TO, IEpENUCHIBas €ro, CIeAyeT OOIIMe JaHHBIE 3aMEHHTh
KOHKPCTHBIMU, B3ATBIMU H3 CBOCIO BapHaHTa. He CICAYCT IMPUCTYIIAaTb K BBIIOJIHCHUIO
KOHTPOJIFHOTO ~ 3aJaHusi, HE peIIMB JOCTATOYHOTO KOJHMYECTBA 3agady [0 Marepuany,
COOTBCTCTBYIOIICMY 3TOMY 3aJaHUIO. OnbIT IMOKa3bIBACT, YTO YallC BCCTO HCYMCHHUEC PCIIUTL Ty WA
MHYIO 3aJa4y BBI3BIBAETCS TEM, YTO CTYIEHT HE BBIIOJIHII 3TO TpeOOBaHUE.
5. Bce 3amaHug 10iKHBI OBITH BBUIOXKEHBI Ha CalWT Uil TNPOBEPKHU IPENOJIABaTEEM B
COOTBETCTBYIOLIEM pa3fiesie AUCIHUIIHHBL

Kputepun onenkmn:
MakcuMaIbHOE KOJIMYECTBO OAJUIOB 3a BBIIIOJHEHME 3amaHuil - 25. Baiisl BBICTABIISIOTCS
MPOTMOPLMOHAIEHO MPABUIHHO BHIMIOTHEHHBIM 33JaHHSIM.

7.2.11. lIpoBepsiemoe 3axanue 3 no reme ""Psaap1"

(HaumeHoB8aHUe OYEeHOUHO20 CpedCcmaa)

Tunosble npuMepsbl 3a1aHUM
3anmaya Ne 1

o0
HccnenoBaTh CXOIUMOCTH YUCITOBBIX PSIOB z u,
n=1

Ne OO6umit unen psaga U,
2
1 a Bnr2) o (ne2) In2[1+i);r) (_1)n+1.(2n+1)
10" 3n-1 2n n(n+1)
Inn 2 1 o on Y
2 e en-1:8) — 1) (-1)-
R ") ninn(ininny’ n (-1 [2n+1}
1 1+n 2n-1) (-1
3 5 . .
2 Jn2+on’ ) sin n® +2) (3n+1) g In(n+1)
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Sagaua Ne2




o0
) n
Haiitu mMHTEpBaN CXOAUMOCTH CTEIEHHOIO psAla Zanx .

KOHIIaX MHTEpBaja

n=1

BoruricnuTe omnpeneneHHbId MHTErpal .[ f (X)X ¢ Tounocrero mo 0,001 myrem pasioxkeHHs

NOJIBIHTETrPaJIbHOM (PYHKIIMY B CTENIEHHOM PAJl M MOYJIEHHOIO0 HHTETPUPOBAHUS IOJYYEHHOTO psia

b

0

Ne Koapduumenr a, Ne Kosddurmenr a,
2
1 %/(n +1)4 _ n_5 11 a) n!; 6) M
a) 1 ’6) n 2n
n! 2
2 2" 1 12 :
a) ; 0) - n! n
e -6
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3amaga Ne 3

Ne ®Oyuxknus f(x), b Ne ®Oyuknus f(x), b
- 1-e
1 63 -1 11 vt 0,1
sin0,5x 1
2 —;0,5 12 ——,;15
X V27 +x°
3 sin(xz); 1 13 In1+ X/% 1

HccenenoBars CcXOAUMMOCTh psijia Ha




Ne Oyuxkius f(x), b Ne Oyuxrus f(x), b
4 cosv/X: 0,5 14 e .02
5 L o1 15 _r
Y8+x® 416+ x*
6 arctg(x?); 0,75 16 cos(4x’); 1
H 2
SIN{X .
7 X(Z );0,5 17 Jxsinx: 1
-2X
8 c 1;0,1 18 e % .01
X k) i)
9 05 19 sinfl00x?); 0,1
—y2). l1-e?2
10 xInfl-x¢); 0,5 20 ° . 04
X
3amaua Ne 4

Haiitn Tpu nepBbIX, OTIIMYUTEIBHBIX OT HYJI, WICHA PAa3IOKEHUS B CTEIICHHOW DSl PEIICHHE

y = y(x) nuddepennmansHoro ypapHeHus y' = f(x, y), yA0BIECTBOPSAIOLIETO YCIOBHUIO Y(O) =Y

Ne y = f(xy); Yo No y' =f(xy); Yo

1 y':cosx+y2; Yo=1 11 y':2x2+y2; ¥y=0,1
2 y=e"+y*: y,=0 12 y =4x-01y*: y,=1

] 2 / 2 2

3 y'=y+Y°; ¥,=3 13 y=X+Yy; Y=1

4 y'=26" %y ; Yy=0 14 y'=x"+02y; Yo=1
5 y' =sinx+y?: y,=1 15 Y =X +y"; ¥,=01
6 Y =€ +y; Yo=4 16 y'=2x=y"; Yp=0




Ne y'=f(xy)i Yo Ne y'=1(xy) Yo

7 y' =X 4y’ Yo=2 17 Y =X =X Yo=0

8 y'=sinx+05y*: y,=1 18 y'=2x-01y*: y,=2

9 y'=26"+X; Yy=0 19 y'=x-4y; Y=t

10 Y =x+X+Y%: Y,=5 20 y'=x-2y*: ¥,=0
3anaua Ne 5

Paznoxuts B paa chpbe MNEpUoaANYCCKYHO (I)YHKI_II/IIO, 3aIaHHYI0 Ha IIOJyIIepuoac

[0,1] o

cuHycaM uiu no kocunycam. Iloctpouts rpaduk GyHKIUME U TpaduK CyMMBI MOJTYYEHHOTO psaa

Dypse.
No f (x)
1 .
1+sinx, ngsz;
F(x)= 2 110 KOCHHYCaM
0, T<x<z
2
2
0, 0<x<”;
2 10 CUHYCaM
— COSX, —<X<7r
3
0, 0<x< Z;
f(X): 0 KOCHHYCaM
. T
—sinx, nggﬂ.
4
0, OSXSE;
f(x): 2 110 CUHYCaM
COsX, %gs;z.
° f(x)— sinx, 0< XS%; 10 KOCHHYyCaM
0, ES X< .
2
6
1+ cosx, OSXSE;
f(x): 10 CUHyCaM
0, fs X<
2




0 f(x)
7
0, 0<x<”:
¢ (X): ] 2 110 KOCUHYCaM
CoSX, —<X< 7.
2
8
0, 0<x<”;
. (x) _ 2 10 CHHYCaM
—sinx, ﬁSXSﬂ'.
2
9
0, 0<x<”:
. (X) _ ] 2 10 KOCHHYCaM
—COSX, —<X< .
2
10
0, nggﬁ;
; (X): 2 110 CUHyCaM
sin x, —<X<7T
11
1-sinx, 0<x<—
2 10 CUHYCaM
0, Z<x<r
2
12 0<x<”:
. (X)= - ;2' 10 KOCUHYCAM
—CosX, —<X<7.
2
13 1-cosx, 0< Xﬁgi 0 CHHYyCaM
f(x)=
0, Z<xx<
2
14
1-cosx, 0<x<—
; (X) _ ) 2 10 KOCUHYCaM
0, =<x<
2
15 0<x<Z
f( ):{2 sin x 2 110 CHUHyCaM
—<X<rx
16 1-sinx, 0<X<E 0 KOCUHYCaM
(=]
0, ~<x<zx
2
17 0,0<x<”
5 10 CUHYCaM

T
1-cosx, ESXSﬂ'.




% f(x)
18 0, OSXS%; 0 KOCHHYCaM
f(x)=
1-cosx, %SXS/{
19
0, 0<x<”;
; (X): 2 110 CMHyCaM
1-sinx, %Sxﬁﬂ
20 0, OSXS%? 110 KOCHHYCaM
f(x)=
1-sinx, %SXS%

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 3 mo teme "Psiipl" BBIMOMHAETCS CTYIEHTAMU CaMOCTOSITEILHO U
JOJKHO OBITH CAAHO MpernojaBaTellio Ha MPOBEpKy B cucteMe «PocauctanTy 10 3a4€THON HENENH.
Ha Beimonnenue mpoBepsieMoro 3agaHus oTBoauTcs 25 yacoB. HoMepa BapuaHTOB IPOBEPSEMBIX
3aJJaHUH OIPEeNeAI0TCS C TOMOIIBIO Ta0NuIIbl 1, mprueM HoMepa BapuaHTOB KOHTPOJIBHBIX 3a1a4 1
U 4 HaxOoJATCS 10 MepBOM OyKBe (haMUJIMK CTYICHTa; HOMEpa BAPHAHTOB KOHTPOJIBHBIX 3a/1a4 2 U 5
HAXOJATCS 0 MEepPBOil OyKBe MIMEHU CTY/ACHTa; HOMEpP BapHaHTa KOHTPOJIbHOU 3a/1a4l 3 HAXOAUTCS
10 TIEPBOI1 OyKBE OTYECTBA CTY/CHTA.

Taobmuua 1
BykBa A b B r i EE | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykpa M | HIO | 0,4 11 PY | CI | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIOTHEHUH NTPOBEPSIEMOTO 33JaHUsI HEOOXOJUMO CTPOI'0 MPHUJIEPKUBATHCS YKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINMOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS M
BO3BPALIAIOTCA CTYACHTY Ul epepadOTKH.
1. Kaxnoe nposepsieMoe 3a/laHue JTOJIKHO ObITh BBIITOJIHEHO B OTJEJIBHOM TE€Tpau B KJIETKY CHHUMU
VI YEPHBIMHU YEPHUIIAMHU.
2. B 3arosnoBke paboTbl Ha OOJOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (GaMuiaus, uMs U
OTUECTBO CTYJIEHTa, Ha3BaHME JUCLMIUIMHBI, HOMEp MPOBEPSIEMOrO 3aJaHus; 31E€Ch K€ CIEOYyeT
yKa3aTh Ha3BaHHE y4yeOHOro 3aBe/ieHus. B KOHIle paOoThI ce1yeT MOCTaBUTh JaTy €ro BBITOJIHEHUS
Y TIOJIIIUCH CTY/CHTA.
3. B paGoTy A0KHBI ObITh BKIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO O MOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hago pacnonaraTh B OPSAKE BO3PAaCTaHUS MX HOMEPOB.
4. Ilepen pemeHneM Kax 01 3a1a4y HaJI0 MOJIHOCTBIO BhINKCATh €€ ycioBue. Eciu ycnoBue 3a1aun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, HEpeNHChIBas €ro, cieayer oOllue JaHHble 3aMEHUTb
KOHKpPETHBIMH, B3SITBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTh K  BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHHi0. OIbIT MOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PELIUTh Ty WU
MHYIO 3371a4y BbI3bIBAETCS TE€M, YTO CTY/IEHT HE BBIIMOJIHWI 3TO TpeOOBaHHE.
5. Bce 3amaHus [omKHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKHU IPENoJIaBaTeleM B
COOTBETCTBYIOILIEM Pa3zeiie JUCIUIIINHBI.

Kpurepun onenkmn:



MaxkcuMaIbHOE KOJMYECTBO OaJUIOB 3a BBINOJHEHME 3adaHuil - 25. bauel BeICTABIISIIOTCS
HpOHOpLII/IOHaJIBHO HpaBI/IJ'II:HO BBIIIOJIHCHHBIM 3a/1aHUSM.

7.2.12. lipoBepsiemoe 3aaaHue 4 1o TemMe

"Teopust BEpOSITHOCTEH M MATEMATHYIECKAS CTATHCTHKA'"
(HaumenosaHue OYEHOUHO20 cpeOCcmea)

Tunossle npuMepsl 3a1aHUM

3anayga 1.
Pemmre 3a1avy, HCHONB3YsI TEOPEMBI YMHOKCHHS U CIIOKEHHSL.
B onnoit kop3une N ¢puoneroBeix 1 M 3enenbix kybuka, Bo Bropoit — V ¢uonetoBeix u C
3€JICHBIX. BBITACKMBAIOT 110 OJIHOMY KYOUKY M3 KaXJI0i KOp3uHbL. ONpenenTe BEpOsSTHOCTh TOTO,
YTO OHU PA3HOTO IIBETA; OJTHOTO IIBETA.

Ne N M \Y @
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 / 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8

10 7 5 6 8

11 5 5 6 4

12 4 4 3 3

13 4 5 5 4

14 6 6 6 6

15 2 3 4 7

16 3 6 5 4

17 2 5 8 7

18 9 5 6 4

19 8 5 4 7

20 5 6 3 4

3anaya 2.
Pemte 3amauy Ha moBTOpstOIIHecs COOBITH (MCTIOIB3Ys JTOKAIbHYIO Teopemy Jlamnaca wnun
WHTErpalibHyI0 Teopemy Jlamnaca).
Nmeercs N notepeiinbix OunieTuka. BeposTHOCTh BBIMTPAaTh MO KaXKIOMY paBHA pP.
Ornpenenure, 9YTO BHIMTPAOT OT M1 10 M2 MPUOOPETEHHBIX OMIIETHKA; POBHO M OUIICTHKOB.

Ne N p ma1 mg m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48




8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200
3amaua 3.

Janbl 06beM BriGopku N | BBIOOPOYHAs CpEHss X', cpenHee KBaApaTHMUYHOE OTKIOHEHHE

O . HyXHO BBIMHCIHTH JOBEPUTEIbHBIE HHTEPBAIbI I OLEHKH MareMathudeckoro oxupanus [
HOPMAJIBHOTO paclpeaeneHus ¢ HaaexkHOCThIo 0,95.

Ne Hcxonnble JaHHBIE

1 X =75,17 O =6 N=36
2 X =75,16 o =7 N=49
3 X =75,15 O =8 N=64
4 X =75,14 0O =9 nN=81
5 X =75,13 o =10 n=100
6 X =75,12 o =11 n=121
7 X =75,11 o =12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o =15 n=225
11 X =75,07 o =16 n =256
12 X =75,06 o =17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 o0 =20 n =400
16 X =75,02 o =21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o0 =23 n=529
19 X =74,99 o =24 n=576
20 X =74,98 0 =25 n=625

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS

[IpoBepsiemoe 3ananue 4 o teme "Teopust BeposiTHOCTEN M MaTeMaTUyecKash CTaTHCTHKA'
BBITIOJTHSETCS CTYJCHTAMH CAMOCTOSITETTFHO ¥ JIOJDKHO OBITh CAAHO MPENoaBaTellio Ha IPOBEPKY B
cucreme «PocaucranT» A0 3au€tHoil Henenu. Ha ero BeimosiHeHue oTBoauTcsa 25 yacoB. Homepa
BapHAHTOB KOHTPOJIBHBIX 33/1a4 OMPEIEISIOTCS ¢ MOMOIIBI0 TaObMuUIel 1, mpryeM HOMEp BapuaHTa
KOHTPOJILHOM 3ajaun | HaxomuTcs Mo TepBod OykBe (amuwimu CTyIeHTa, HOMEp BapHaHTa
KOHTPOJIBHOM 3a/ladyil 2 HaXOAWUTCA MO TepBod OyKkBE HMEHH CTYACHTa; HOMEp BapUaHTa
KOHTPOJILHOM 3a/1a4¥ 3 HaXxOJUTCS IO TIEpBOi OyKBE OTYECTBA CTY/ICHTA.




Taomuma 1

Byksa A b B r )i EE | X;3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | CII | T, v d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOTHEHUH TPOBEPSEMOTO 3aJaHUsI HEOOXOIUMO CTPOTO NMPUAECPHKHUBATHCS YKA3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEPepadOTKH.
1. Kaxoe rposepsieMoe 3a/laHue JTOJKHO ObITh BBIITOJIHEHO B OTJEJIBHOMN TETpaau B KJIETKY CHHUMU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke pa0GoThl Ha OOJIOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (paMumus, UMs U
OTUYECTBO CTYJIEHTA, HAa3BaHME JUCLMIUIMHBI, HOMEP NPOBEPSIEMOI0O 3aJaHUs; 31ECh K€ CIIEIYET
yKa3aTh Ha3BaHUE y4yeOHOro 3aBefieHus. B KoHIle paboThI ceyeT MOCTaBUTh JaTy €ro BBITOJIHEHUS
Y TIOJIIUCH CTY/EHTA.
3. B paboTy A0KHBI OBITH BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIC B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pelienus 3agad Haj0 pacronaraTh B MOPsAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen peuieHreM Kax 01 3aa4n HaJ0 MOJHOCTBIO BhIIUCATh €€ ycnoBue. Eciu ycnoBue 3agaun
uMeeT oOmyro (GOpPMYIHPOBKY, TO, NEPENHCHIBas €ro, Cleayer OoOIIue JaHHBIE 3aMEHUTH
KOHKPETHBIMHU, B3STBIMA U3 CBOero BapuaHTa. He crnenyer mnpuctynaTe K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHusi, HE PEIIMB JOCTaTOYHOIO KOJIMYECTBA 3ajJad [0 MaTepuaity,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHi0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIIH
MHYIO 33/1a4y BbI3bIBAETCS TEM, YTO CTYAECHT HE BBINOJIHWI 3TO TpeOOBaHHE.
5. Bce 3amaHus [0KHBI OBITH BBUIOKEHBI Ha CaWT JUid TNPOBEPKH IPENOoJaBaTeieM B
COOTBETCTBYIOILIEM pa3zelie JUCIUILINHBI.

Kputepun onenkmn:
MakcumanbHOe KOJIMYEeCTBO OayUIOB 3a BBINOJIHEHHUE 3afaHuil - 25. baiel BBICTaBIAIOTCS
IIPONOPLUOHAIILHO NPABUJIBHO BBINOJIHEHHBIM 33JaHUSIM.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1

Bonpocsl k 3auéry

Yucnosas marpuua. [leiicTBus Hag MaTpuLaMu (CI0KEHUE, YMHOKEHHE Ha YUCIIO, YMHOKEHHE
CTPOKH Ha CTOJiOeI, yMHOKEHHE MAaTpHIbl HAa MaTpPUIly, TPAHCIOHHUPOBAHHE) M YCIOBUS HX
BBIITOJIHCHYS.

Onpenenurens Martpuil 2-oro U 3-ero nopsakoB. OmnpenenuTesib MaTPUIbl N-0TO MOPSAKA.
CBOICTBA ONPENICTUTEIICH.

ManI/IHa o6paTHa>1 K Sa,Z[aHHOfI. VcnoBus CYIICCTBOBAHM, cImoco0 OTBICKaHUS

Munop maTpulibl. basucHbII MUHOP MaTpHIlbl, CHOCO0 €ro OTHICKAHUSI.

Panr MaTpulbl U croco0 ero OIIPCACIICHUS.

o |OoBR|w] N

Cuctema JIMHEHWHBIX ypaBHEHHMH € n HeW3BECTHbIMU. MarpuuHas (opma 3alUCH CHCTEMBI.
[Ipumep. YciioBre COBMECTHOCTH CUCTEMBI JINHEWHBIX YPAaBHEHUU

UTo Ha3bIBaIOT PEUICHHEM CHCTEMbI JMHEHHBIX ypaBHEHUH n Heu3BeCTHhIMH. Kakue cucteMbl
Ha3bIBAIOT COBMECTHBIMU U HECOBMECTHBIMU. Kak HaliTH pelieHne CUCTEMbI C ITOMOIIBIO0 MaTPHUIIBI
0OpaTHOM K MaTpPHUIIE CUCTEMBI.

VYcnoBue CynieCTBOBaHUs €JMHCTBEHHOIO PEIICHUS] CUCTEMBI JIMHEHMHBIX YpaBHEHH. POpMyIibl
Kpamepa i otsickanus pemenus. IIpumep.

OnnoponHast cucteMa JuHEHHbIX ypaBHeHuid. Ilpumep. Kakoe pemenue HazbiBaeTcs
TprBUaAIbHBIM. [Ipy KakoM yCI0BHM OTHOPOJHASI CHCTEMA UMEET HETPUBHAJIbHBIE PEILICHUS

10

AJITOPUTM OTBICKAHHUS PEIICHHS MPOM3BOJILHOM CHCTEMbI JIMHEWHBIX ypaBHEHHUH. basucHbie u
CBOOOTHBIE HEM3BECTHBIE.

11

BeKTopH. KOHHI/IHeapHOCTB, KOMIIJIAHAPHOCTL BEKTOPOB.

12

JIuHeiiHple omepalMu HaJ BEKTOPAMHU: CIIOKEHHUE BEKTOPOB, YMHOXKEHUE BEKTOpA HA YHUCIIO.
Ulunelinast KoMOMHAINS BEKTOPOB.

13

JIuHelHas 3aBUCUMOCTD BEKTOPOB. CBsA3b MEXKAY KOJUIMHEAPHOCTBIO M IMHEMHON 3aBUCHMOCTBIO
IIBYX BEKTOPOB, MEX 1Y KOMIUIAHAPHOCTBIO ¥ JIMHEMHOW 3aBUCUMOCTBIO TPEX BEKTOPOB. JINHEWHAs
3aBUCUMOCTB YETBIPEX BEKTOPOB.

14

basuc, pasnoxenne BekTopa 10 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJaHHOM Oa3uce.
OpToHOpMUpOBaHHbIHN Oa3uc. JInHelHbIe onepaluy HaJy BEKTOPAMHU B KOOPJMHATHON (opMe.

15

JlexapToBa cucTteMa KOOPJAUHAT HA IJTIOCKOCTH U B TIpocTpaHcTBe. KoopAMHATH TOUKH M BEKTOPA
B IEKAPTOBOM CHCTEME KOOpPJMHAT.

16

[Ipoekuus BekTOpa Ha OCh U €€ cBoicTBa. CBSA3b KOOPJAMHAT BEKTOPA M €r0 MPOEKIUNA HAa OCU
JIEKapTOBOM MPSAMOYTOJILHOW CHCTEMBI KOOPIMHAT.

17

CKaJ'IprHOC IMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBA. BBIpa)KeHI/IC CKaJIApHOTO IMPOU3BCACHUA
UCPE3 KOOpAWHATBI BEKTOPOB. BI)Ipa)KeHI/Ie AJIWHBI BCKTOpA W yIjla MEXKAY BCKTOpaMH YCPE3
[KOOPJANHATBLI BEKTOPOB.

18

BekxTopHoe nmpownsBeneHue BEKTOPOB M €r0 CBOWCTBA. BhIpa)keHHMe BEKTOPHOTO NPOU3BEIACHUS
yepe3 KOOpAMHATHI BEKTOPOB. Mcroab30BaHne BEKTOPHOIO POU3BEICHMSL.

19

CMenianHO€ MPOU3BEEHUE BEKTOPOB M €0 T€OMETPUUYECKUI CMBICI. BhIpakeHHe CMEIaHHOro
[POM3BEICHNS 4Yepe3 KOOpAMHAThl BEKTOpPOB. (BOWMCTBA CMEIIAHHOIO IIPOU3BECHUS.
M crio1p30BaHKNE CMEIIAHHOTO TPOU3BEICHHUS.

20

BeIpaxxeHue ycioBuil KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMILUIAHAPHOCTH BEKTOPOB

21

[TousiTue 06 YPaBHCHUU JIMHUU HaA IIJIOCKOCTHU, YPABHCHUH NOBCPXHOCTH U JIMHUU B IPOCTPAHCTBEC.

YpaBHEeHHE OKPYXHOCTU. YpaBHEHUE ChEPBHI.




Bomnpocsl k 3a4éTy

n/n
22 |BbiBoJ 001IETO YpaBHEHUS TNIOCKOCTH.

Paznuunble (hopMBbI 3a1IMCH ypaBHEHUS IUIOCKOCTH: 001ee; MPOXOAIel yepe3 3aJaHHYyI0 TOUKY|
23 |mepmeHIUKYISIPHO 33/JlaHHOMY BEKTOPY; B OTpe3Kax; HopmupoBaHHoe. Kakyro mHpopmanuioo o

[JI0CKOCTH HECYT KOd(h(PUIIMEHTHI 3TUX YpaBHEHUN

24 |PaccTosiHUE OT TOUKH J0 MJIOCKOCTH.
25 |Yrom Mexy IIIOCKOCTSIMU. Y CIIOBHE MApaUICIbHOCTH U MEPIEHUKYISIPHOCTH TJIOCKOCTEH.
26 VYpaBHeHUs NPSIMOM B IPOCTPAHCTBE: KAHOHUYECKHE; lTapaMeTpUUECKUe; IPOXOoAslIel yepes 1Be
3aganHble Toukd. Kakyro napopmanmio o npsiMmoit HecyT K03(pPpHUIHUEHTH 3TUX ypaBHEHUH.
97 VYron Mexny HpsMbIMHA B TPOCTPAHCTBE. YCJIOBHE MapaUICIbHOCTH M TMEPIECHIUKYISIPHOCTH
PSIMBIX.
28 VYT0oI1 MeXAY MPSIMOM U TNIOCKOCTBIO. Y CIIOBHE NApAIJIIbHOCTH U MIEPICHIUKYISIPHOCTH MPSIMON
1 TJIOCKOCTH.
VYpaBHeHHE NPSAMOI Ha IMJIOCKOCTU: O0IIee; ¢ YIJIOBBIM KO3((UIMEHTOM: MPOXOAAIIeH depe3
29 BazaHHYIO TOUKY; IPOXOJslIel yepes3 IBe 3aanHble Touku. Kakyro nHpopmaruio o npsiMoit HecyT
K02 (QUITMEHTHI ATUX ypaBHEHUH.
30 Yrom Mexay HpSMbBIMH Ha TUIOCKOCTH. YCJOBHE MapajuIeIbHOCTH W TEPIECHIUKYISIPHOCTH
PSIMBIX.
31 JIuHUM BTOPOTO TMOpsAaKa Ha TUIOCKOCTH. OOmee ypaBHEHHE, OCHOBHBIC THIBI JIMHHA W HX
KaHOHMYECKHE YPaBHEHHUSI.
32  |Dmnunc, runepbosna, mapadona. KanoHnueckne ypaBHEHHS, XapaKTEPUCTUKH, CBOHCTBA
33 |[HoBepxHOocTH BTOpOTro nopsiika. OCHOBHBIE THITH HOBEPXHOCTEH U MX KAHOHUYECKHE YPAaBHEHHUSI.
34 |HUccnenoBanue GpopMbl IOBEPXHOCTH BTOPOro NOPsIIKA METOJOM CEUCHHH.
35 Uro takoe ¢ynkius. [Ipumep. CriocoObl 3amanus ¢pyakiuu. O6macTs onpeaeneHus GyHKINU.
Crnoxsas ¢pyHkuus. [pumep.
36 |OcHoBHBIE 3NIeMeHTapHbIe QYHKIMU U UX Tpaduku. dnementapHas pynkuus. [Ipumep
37 |[penen ¢pyakumn. beckoHeYHO Masble B OECKOHEYHO OOJIbIINE (PYHKINH, CBS3h MEXKTy HUMH
38 |CaoiicTBa 6€CKOHEYHO MaJIbIX (DYHKIIMH.
39 |CaoiicTBa npenenoB GyHKIKH. 3ameyaTeabHbIe TPeJIeIbl.
40 |HempepsiBHOCTB (yHKIIMHU B TOuKe. CBOICTBA ()YHKIMIA, HETPEPHIBHBIX B TOUKE.
a1 Teopema o HeNmpepbIBHOCTH 3JEMEHTapHOW (YHKIIMU U €€ UCIOJIb30BAaHUE MPHU BBIYUCICHUU
MpEIeIOB.
42 |CpoiicTBa QYHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(pUKAIIHSL.
Cemectp 2
Ne .
i Bomnpocs! k 3a4éty
1 |late onpenenenne GyHKIMM IBYX, TPEX, N nepeMeHHbIX. [Ipumepsl.
Uro HaspBaloT 007acThbi0 ompeneneHus (YHKIUHM HECKOJBKHX TlepeMeHHbIX. Kak
2 [reoMETpHYECKU MOKHO MPEICTaBUTh 00JacTh onpeaeraeHns (PyHKIMH IBYX MepeMeHHbIX. UTo
siBIsieTCst rpadKoM QYHKITH BYX IMEPEMEHHBIX U KaK €r0 MOCTPOUTH.
3 Uto HaspIBaeTCs YaCTHBIM IPHPAIIEHHEM W YAaCTHOM NPOU3BOAHON (DYHKIMH HECKOJIBKUX
nepeMeHHBIX. Kak HaxomsT yacTHBIE Mpou3BoAHEIE. [Ipumep.
UTo Ha3bBIBAIOT MOJHBIM TPUPANICHUEM U TMOJHBIM TU(depeHranoM QYHKIUH HECKOIBKUX
4  |nepemenHbIX. PopMyIa /Ui BEIYUCIEHHS MOJIHOTO quddepenimana. Vcnonbp3oBaHue MOIHOTO

b depernmana s npubIKeHHbIX BeluucieHui. [pumep.




Bomnpocsl k 3a4éTy

YacTHbIE TPOU3BOIHBIE OT CIOKHON (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

UacTHbIE ITPOU3BOJIHBIC OT (bYHKHI/II/I HECKOJIBKHMX INICPEMEHHBIX, SaHaHHOﬁ HCABHO.

UacTubie npousBoanbie BeIicIMX nopsiakoB @HIT. Cmemanubie mpon3BOAHBIE K UX CBOMCTBO.

Jlnddepennmans Beicinx nopsiakos GHIL.

KacaTenbHas MIOCKOCTh U HOPpMaAJIb K ITIOBCPXHOCTHU.

UTO Ha3BIBAIOT TOUKONH MakcuMyMma (MUHMUMYMa) GYHKIIMH HECKOJIBKHUX MepeMeHHbIX. KakoBbl
HE0OX0IMMBIC YCIIOBUS CYIIIECTBOBAHHS TOYEK MAKCUMYMa M MHHHMYMa.

11

JlocTaTouHbIE YCIOBHS CYIIECTBOBAHNSA MUHUMYMa U MaKCUMyMa (PYHKIIMH JIBYX MEPEMEHHBIX
B CTAllMOHAPHOM TOUKE.

12

YcnoBublid skcTpemyM. Muoxutenu Jlarpanxa. @ynkuusa Jlarpanka. Kak HailTM yclIOBHBIN
PKCTPEMYM.

13

[TepBooOpasHas u HeonpeneneHHbli nHTerpan i Gpynkuuu f(x). Ilpumeps.

14

CpoiicTBa HCOMPCACIICHHBIX HHTCIPAJIOB.

15

TaOnuia HeonpeIeIeHHBIX HHTETPAJIOB.

16

MuTerpupoBanue 3ameHon nepeMennoil. [pumep.

17

Huter PHUPOBAHUC 110 YACTAM. HpHMep Kaxwne HHTCTPAJIbl BBIYUCIIAIKOTCS 9TUM MCTOIOM.

18

[Ipocreitmue npodu 1,2,3,4-oro Tuna, uHTErpupoBanue apoodeii 1,2,3 tuna.

19

aTerpupoBanue panMoHANbHBIX  (DYHKIMHA. (TpenCcTaBIeHUH HENMPaBWIBHON JPOOHO-
panioHanbHON (PYHKIMM B BUAE CyMMbl MHOI'OWIEHA M IPaBUIbHON JAPOOHO-pALMOHAIBHOMN
(GyHKINK; TeopemMa O NPEACTABICHUHU MPAaBHIBHON TPOOHO-pAllOHAIBHONW (YHKIUU B BHUJIC
CYMMBI POCTEHUIITUX TPOOeii).

20

HTerpupoBaHre TPUTOHOMETPUYECKUX (PYHKIINH.

21

HTerpupoBanre uppaoHaIbHbIX (QYHKIIHA.

22

UTo Ha3pIBalOT MHTErpajbHOM cyMMoOW (yHKUIMHU 3ajaHHON Ha orpe3ke? Kak ee cocTaBUTH.
[Ipumep.

23

Uto Takoe onpenenennblii naterpan? Kakos ero reoMeTpuieckuii CMbIC?

24

CBOJiCTBa ONPEIEICHHOr0 HHTETpaIa.

25

[Ipon3Bo/iHAsE OT OMPENENIEHHOTr0 MHTErpaja 1Mo BepXHeMy mpezaeny. CBsi3b ONpPENEICHHOTO
MHTerpajga u NepBooOpa3HON OT NOJUHTErPAIbHON (QYHKIIMH.

26

Dopmyna HeroTona-JleliOHuIla AJis BBIYHCICHUS] OMPENEIIEHHOTO WHTErpajga U yCIOBUE €€
MCII0JIb30BAHUS

27

3aMeHa epeMEHHO# B ONPE/ICICHHOM HHTETpaJIe.

28

HHTCFpHpOBaHI/Ie 110 4aCTsAM B OIIPECACIICHHOM HHTCIpaJIic

29

BrrunciaeHue IUIomaAed IIOCKHUX (bHpr B TPSAMOYTOJIbHBIX KOOpAWMHATAX C TIOMOIIBIO
OIMPCACIICHHOI'O MHTCrpaia.

30

Brr4rciaeHue miomaam CCKTOpa B HOJ'ISIpHOfI CUCTCMC KOOPpANHAT

31

Beruncienue JMHbBI 1yrd KpUBOM B IPSIMOYTIOJIBHOW CUCTEME KOOPJIHMHAT.

32

Brruucienne o0bemMa Tena 1o miomasaM MONepPeUHbIX CeUeHUN

33

Brrunciienne oobema Tena BpalICHHUs C IOMOMIIBIO OMMPEACIICHHOI'O HHTCI'paJIa

34

HecoOcTBeHHBIE HHTErpajbl C OECKOHEUYHBLIMHU npeaciiaMu. Kakme u3 HHX Ha3BIBAIOT
CXOOAMIMMUCH, KAKHUC paCXOJIHIJ_II/IMI/ICH? HpI/IMCpBI.

35

HecoOcTBeHHBIE MHTErpasibl OT (DYHKIIMM, UMEIOLIeH pa3pbiB 20ro pojaa. Kakue uHTEerpasbi
HA3bIBAIOTCS CXOSIIMMHUCS, KaKHe pacXoAsIIUMUcs?

36

[Ipu3HAKM CXOIUMOCTH HECOOCTBEHHBIX HMHTErPAJIOB C OECKOHEUHBIMH TpeAesaMH |
HEeCOOCTBEHHBIX MHTETPasIoB OT QYHKIINI, UMEIOIUX pa3pbIBbl 20T0 poja

37

Yto Takoe IMPONU3BOAHAs (I)yHKI_II/II/I KakoB ee FCOMCTpI/I‘-IeCKI/Iﬁ CMBICII.

38

HpOI/ISBO,Z[HaSI CYMMBI, IIPOU3BCACHUA, YaCTHOTO [ABYX (I)yHKLII/II‘;I HpOI/I3BOI[Ha}I CIIOJKHOMH

¢dbyuaxun. [Ipumep.
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n/n
39 [Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.
Uto Takoe muddepennman ynkiuu. ®opmyna ero BeraucieHus. Tadmuma quddepeHnmranon
40 |ocHOBHBIX. 3JIEMEHTapHBIX (yHKUMH Mcrnonp3oBanue auddepeHnrana B NPUOIHMIKEHHBIX
BouncieHusx. [lpumep.
41 |TlpownsBoanbie u auddepeHIranbl BHICITUX MOPSIKOB.
42 HeoOxonuMbie ¥ JOCTAaTOYHBIC YCJIOBUS BO3pacTaHus W yObBaHUS quddepeHIupyeMoi
b yHKIHH.
43 Uro Ttakoe oskcrpemymbl (min u max) QyHkuun. KakoBbl HE0OXOAMMBIE YCIOBHA
CYLIECTBOBAHMSI SKCTPEMYMa.
44 |JlocTaTOYHBIC YCIOBUE CYIIECTBOBAHUS Min M max.
45 [Teopemsl Poss, Jlarpanxa, Komm.
46 |[IpaBwia JlomuTasst paCKphITHS HEOTPEICICHHOCTEH
47 Dopmynbl Telinopa u Maknopena mist pyHkiuu f(X) U UX HUCIOIB30BAHKUE JJISI BBIYUCICHUIN
3HaYCHUH QYHKIIUH C 3aJaHHOW TOYHOCTBIO.
48 [loHsTHE BRITYKIOCTH U BOTHYTOCTH rpaduka GyHKIUU B Touke. HeoOxoauMble 1 JOCTAaTOYHBIE
YCIIOBHSI BEITYKJIOCTH (BOTHYTOCTH) rpaduka ()YHKIIMH B TOUKE.
49 [Touku neperu6ba rpaduka GyHKIHHU. Y CIOBHE CYIIECTBOBAHMS TOUEK Meperuoa.
50 AcumnToThl rpaduka pyHkimn. Beprukanbabie acuMaToTel. [Ipumep. HakinoHHbIe acCHMITOTHIL,
Kak ux Haiitu. [Ipumep.
51 [KommekcHsle yncina, anredpanyeckas, TPUTOHOMETPUYECKasl, MoKa3aTelbHas (opMa 3anucu
52 |[leticTBHs HaJ KOMIUIEKCHBIMH YHCIaMU
53 |KomruiekcHas GyHKIMS ACUCTBUTEIHHOTO. JIMHUM Ha MIOCKOCTH KOMILJIEKCHOTO IIEPEMEHHOTO
54 |DyHKIMS KOMIUIEKCHOTO MEPEMEHHOT0. DlIeMeHTapHbIe (YHKIIMU KOMIUIEKCHOTO IEPEMEHHOT0
55 [Tpon3BoaHasT PYHKIIMU KOMIUIEKCHOTO IepeMeHHOro. [Ipon3BoaHbIC AIeMeHTapHBIX (DYHKITHIA
KOMIUIEKCHOTO NEPEMEHHOT0
56 uTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IMEepeMEeHHOro. VHTerpambl OT 3JeMEHTapHbIX
(YHKIIMI KOMIIEKCHOTO IEPEMEHHOT0
Cemectp 3
Ne
w/n Bonpocs! k 3k3amMeHy
1 [Kakue ypaBHeHus Ha3biBatoTcs quddepenunanbHbiMu. [Ipumep.
2 [YTo Ha3wIBatOT penienneM muddepeHansHoro ypaBHenus. [lpumep
3 [YT0 Ha3bIBaIOT HAYAJILHBIMU YCIOBUSAMU [T TuddepeHmanbHoro ypasaenus. [pumep
4 |Yrto Ha3bpIBalOT OOIIMM pereHueM s A depeHnanbHOro ypaBHeHus (n-oro nopsijika)
5 |Teopema Komu o cyniectBoBaHuM perieHust 1udpdepeHnaabpHoro ypaBHeHus 1-oro nopsjka
6 [[uddepenumanbhble ypaBHeHUs 1-0r0 NopsiaKa U METO/IbI OTHICKAHUS UX PEIICHUS:
7 JluddepeHumanpHple ypaBHEHUs 2-0r0 MOPSAJKA, JAOMYCKAIOIINe MOHMW)KEHHE Mopsaka 1-oro
THIa U METOJ OTHICKaHMS UX PELICHHUSI.
5 Juddepennmanbaple ypaBHEHHUs 2-0r0 MOPsZIKA, JOMYCKAIOIIME MOHMKEHUE MOpsIKa 2-0To
TUTIa ¥ METOJI OTHICKAHHS UX PEIICHUSI.
9 JuddepeHnnanbaple ypaBHEHHsT 2-0r0 MOpPsAKa, AOMYCKAOLINE MOHWKEHHE MOopsaKa 3-ero
TUTIa ¥ METOJI OTHICKAHHS UX PEIICHUSI.
10 .HI/IHCIZHEIC OJTHOpOJHBIE U(epeHIaIbHbIe YpaBHEHHs N-Oro IMOpsAIKa, CBOICTBa €ro
SIICHU.
11 |Crpykrypa obmiero pemenust JJOIY n-oro nopsaxa.




12

OmnpeneneHnue JWHEHHON 3aBUCUMOCTH (QYHKUMH. YCIOBUS JHHEHHOW 3aBUCUMOCTH U
ITHHEWHON HE3aBUCUMOCTH JIBYX (DYHKIIHMN.

13

Ornpepnenurens BpoHCKOro U ero cBOWCTBA.

14

JIuneitHpie ogHOpOAHBIE AU (epeHInaNbHbIE YPAaBHEHUSI BTOPOTO IMOPSIKA C IMOCTOSIHHBIMHY|
KodppHUIHEHTaMH.

15

CrpyKTypa 00111ero peueHus JNHEWHBIX OTHOPOAHBIX TU(GepeHINaTbHBIX YPaBHEHHS BTOPOTO
opsiika ¢ HOCTOSHHBIMU KO3 huiimeHTamu.

16

XapaKkTepuCcTUIECKOE ypaBHEHUE JUISl JIMHEHHBIX OJJHOPOAHBIX MU depeHINaTbHBIX YPaBHEHNUS
BTOpPOTro NOpsiiKa C NOCTOSSHHBIMU KO3 (UIIMEHTaMH.

17

Bun oOmiero pemieHusi JTUHEHHBIX OJHOPOIHBIX Au((epeHInanbHbIX ypaBHEHHS BTOPOTO
[opsika ¢ MOCTOSIHHBIMU KO3 (QUIIMEHTaMH AJIs CIIy4aeB, KOIrJla KOPHU XapaKTepUCTHUECKOro
YPaBHEHUs IEHCTBUTEIBHBIE PA3JIMYHbIC YHCIIA.

18

Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX AM(QepeHIrnanbHbIX YpPaBHEHUS BTOPOTO
[opsika ¢ MOCTOSIHHBIMU KO3 (UIIMEHTaMH AJIs CIIy4aeB, KOIrla KOPHU XapaKTepUCTHUECKOro
ypaBHEHUsI JEHCTBUTEJIBHBIE OJIMHAKOBBIC YUCIIA.

19

Bun obmero pemieHus JTUHEHHBIX OJHOPOAHBIX AM(EepeHLHaTIbHbIX ypaBHEHUS BTOPOTO
MOPSIIKA C TTOCTOSTHHBIMU KO3(DPHUIIMEHTAMH /ISl CITy4aeB, KOT/Ia KOPHU XapaKTEPUCTUIECCKOTO
ypaBHEHHUs KOMIUICKCHBIC YHCTIA.

20

Jlunelinpie HeogHOpOIHBIC M depeHnnanbpHbIe ypaBHEHHS N-0T0 MOPSIKA.

21

CtpykTypa 0011Iero pemeHus JIMHEHHBIX HeOTHOPOTHBIX AU (hepeHInAIBHBIX YPaBHEHHUS N-0T0
[opsiaKa.

22

Metos Bapualuy MPOU3BOJIBHBIX MMOCTOSIHHBIX JIJISl OTHICKAHUS YaCTHOTO PEIICHUS TUHEHHOTO
HEoTHOPOAHOTO AU(dEepeHIInaTbHOTO YpaBHEHUSI BTOPOTO MOPSIIKA.

23

[TpaBas yacth cienuansHoro Buna JIHJ[Y 2-oro mopsiika ¢ mocTOSHHBIMEA KO3 (OUITUESHTAMH.

24

MeTo1 HeonpeaeIeHHBIX K0P PUITUCHTOB ISl OTBICKAHHSI YaCTHOTO PEIICHUS HEOTHOPOIHOTO)
muHeitHoro AudQepeHnanIbHOro ypaBHEHHS BTOPOTO MOPSAIKA C TPABON YACThIO CIIEIUAIbHOTO
BHIA.

25

[IpeoOpaszoBanue Jlammaca

26

OpuruHaibl 1 UX U300paskeHus

27

CpolicTBa npeodpazoBanus Jlannaca

28

Tabnuia OpurnHagIoB U N300paKEeHUH

29

O6parHoe mpeoOpa3zoBanue Jlamnaca

30

Teopembl pa3noKeHus

31

OnepaliMOHHBII METO peleHHs] TJMHEHHBIX U depeHIIMaTbHbIX YPaBHEHUH H UX CUCTEM

32

Uto Takoe uucinoBoi psa. IIpumep. Uto HaszwiBaeTcs cymMMol psia. Kakoil psnx HaszelBaeTcs
CXOIAIIMMCS, KAaKOHN pacxoasiumMcs. beckoHeyHas reoMeTpuyecKas Nporpeccus U ee cymma

33

HeoOxouMblil pU3HAK CXOIMMOCTH 4YMCIOBOrO psnga. Kak ero MoXHO HCHOJIb30BaTh IS
CCIEA0BAHUS CXOAUMOCTH psiia

34

JlocTaTOuHblE NPU3HAKUM CXOAMMOCTH pPSIOB C TIOJOKUTENBHBIMU UI€HAMH (CpaBHEHUS,
Jlanambepa, paguKaibHbId, HHTErpajbHbIi). [IpuMepsl

35

3Hakouepenyromuecs psansl. Teopema Jleitbnuna u e€ ucmonb30BaHUE A MPUOTMKEHHBIX
BBIYMCIICHUI CYMMBI psifia

36

3HaKomepeMeHHbIe psiabl. JlocTaTouHblE TPU3HAKU CXOAMMOCTH. AOCONIOTHAsT W YCJIOBHas
CXOINMOCTh

37

CrenenHol psa. MIHTEpBaJl CXOIMMOCTH CTENIEHHOTO Psiid, paauyc CXOAUMOCTH, KaK €ro HalTH

38

Psib1 Teitnopa u Maknopena muis ynkiuu f(x). Ipumepst uist gynkiuit: cos(x), sin(x), In(1+x),
exp(x).

39

lcrionb30BaHue pAIOB A BHIYUCICHUH NPUOIMKEHHBIX 3HAaUeHUH (PYHKIUI U OTIpe/ieNIeHHBIX|
MHTErpajioB C 33JaHHON TOYHOCTBIO

40

Tpuronomerpuueckuit paa. Koapduumentsr dypoe, psin @ypbe a1 GyHKIUN ¢ IEpHoJoM 2 1




41

Paznoxenue B psag Pypbe YETHBIX U HEYETHBIX NEPHOAMUECKUX (DYHKIUN

42

DyHKIIMOHATBHBINA psif. O0IaCTh CXOIUMOCTH Psifia.

43

CBoOIiCTBa CTENIEHHBIX PSOB

44

lcrionb30BaHWe PSIOB JIE  OTBHICKAHWS MPHOIMKEHHBIX pemeHuid auddepeHuanbHbIX
ypaBHEHUI

45

Ycnosue Aupuxie i GyHKIUN

46

Y cnoBue cxogumoctu paga Oypbe k QyHKIMH, 411 KOTOPOM OH 3alKCaH

47

Koaddurnmentsr Oypoe, psan Oypbe 11 byHKIMHA ¢ mepuogom T

48

Paznoxenue B psag Pypbe HeepruoAnIecKux GyHKIUH

49

OpTtoroHaipHbIe HAa OTpe3Ke [a; b] dyHKIIN

50

Dopmysbl KOMOMHATOPUKHU

o1

Uro Ttakoe wucneitanue, coObiThe. Ilpumep. Kakue cOOBITHS Ha3bIBAIOT CIy4allHBIMU,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

52

Kakue coObITHSI Ha3bIBAlOT HECOBMECTHBIMHU, HE3aBUCUMBIMHU. [Ipumep

53

Uto Takoe cymma cOOBITHI, Tpon3BeaeHue coobrtuii. [Ipumep

54

Kaxue coOBITHSA Ha3BIBAIOT IIPOTHUBOITIOJIOKHBIMMU. HpHMep

55

Uto Takoe nosiHas rpynmna coObITHil. YTO Takoe ayeMeHTapHble UCX0 bl UcnibITanusl. [Ipumep

56

UTto Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKIJIFOUAETCSl CBOMCTBO YCTOMYMBOCTH
OTHOCHUTEJIBHBIX YaCTOT, YACTOTHOE OIIPEIETIEHNE BEPOSITHOCTH COOBITHS

S7

Kitaccuueckoe ornpeneneHue BeposiTHOCTH coObiTusl. [Ipumep. CBolicTBa BEpOSATHOCTH COOBITHS

58

YciioBHasE BEpPOSTHOCTb. BeposTHOCTh MpOu3BeACHUsI COOBITHIA. BeposTHOCTH mpou3BeneHus|
He3aBHCUMBIX coObITH. [Tprmep

59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ [pumepsbl

60

[ToBTOpHBIC HE3aBUCUMBIE UCTIbITaHUS. Dopmyiia bepHyiuu.

61

AcumnToTuyeckue GopMyIbl.

62

Crnyuaitnas BenuunHa. JIMCKpeTHBIE M HEMIPEphIBHBIC ClIydaiiHble BennyuHbl. [IpumMep

63

3aKoH pacnpesiesieHus: AMCKPETHOM ciryyaiiHoi BennuuHbl. [Ipumep

64

UncioBble XapaKTepUCTUKU CIyYalHBIX BEIMYMH (MaTeMaTHYecKOe OXKUAaHue, AMCIepcus,
CpeJHee KBaApaTHYeCKoe OTKIOHEHHUE). YTO OHM XapaKTepU3yIOT U KaKOBbBI MX CBOICTBa

65

Kak HaliTH MaTeMaTH4ecKoe 0>KMIAHNE U TUCIIEPCUIO TUCKPETHOM CIIy4ailHOM BEIMYHHBI

66

DyHKIUA pacnpeneneHus BeposTHocTer F(X) 1 mioTHOCTh pacnpenenenus BepostHocTel f(X)
HENPEPBIBHON CIy4allHON BEJIMYMHBI, HX CBOMCTBA

67

MaTteMaTH4eCKOe OKHIAHUE U JUCTICPCUs HerepLIBHOﬁ CHy‘I&ﬁHOfI BCIIMYNHBI

68

Kak HalTH BEpOSATHOCTh IONAJAHUS CIIy4ailHOM BEJIMYMHBI B 3aJaHHBIM HHTEpBAJ, €CIU
M3BECTHA IUIOTHOCTH pacrpezaeneHus BeposTHocTed f(x). UTo reomMeTpuyeckd BbIpakaeT 3Ta|
BEPOSITHOCTh

69

HopManbHblli  3aKkOH pacnpezeneHusi, TIpaduK IUIOTHOCTH pacHpelleleHUs, YHUCIIOBbIE
XapaKTEPUCTUKU

70

Kak HaliTH BEpPOSATHOCTH TOrO, YTO ClIydallHas BEJIWYMHA C HOPMAaJIbHBIM 3aKOHOM|
[pacTpesieNieHrs: TPUMET 3HaUeHHEe MEHbBIIIE 3a/IaHHOTO X1; OOJBIIE 3aIaHHOTO X2; HA UHTEpPBAJE
(x1,X2) ¢ momouipio hyHkmu Jlamnaca

71

reHepaﬂLHaH n BBIGOpO‘-IHaSI COBOKYIIHOCTH, KaKas BBI60pKa Ha3bIBACTCs pere3eHTaTHBHOfI n
KaK €€ IMOJIYIYUTH

72

Kakmne OLCHKHW HAa3bIBAIOTCsA HECCMCIICHHBIMH, COCTOATCIbHBIMU. Yro saBaseTcs HCCMGH.[GHHOIZ
OHCHKOﬁ MaT.OKUJaHusd, JUCIICPCHUU U KaK UX BBIYUCIIUTD 110 BLI60pO‘IHLIM JaHHBIM

73

Kaxas 3aBHCUMOCTb MEX/1y BETUUMHAMYU HAa3bIBAETCS CTATUCTHUECKOM, KaKasi KOPPEISILIMOHHOM.
[Tpumep Ha rpadukax paccenBaHUs

74

HOBepI/ITeHLHBII\/’I HWHTCPBAJI AJId BEPOATHOCTH CO6BITI/I$I, MaT.OXXKHUuJaHus, TUCIICPCHN.




7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NpOBeIeHUsl
Cemectp . Kpurepuu u HopMbI OLIEHKH

MPOMEKYTOYHOIM

aTTecTanuu
3auer ( Mo Crynent nHabpan ot 40 mo 100
HAKOITUTEILHOMY «324TEHOY 0auIoB M0  HAKOMHTEIHLHOMY

19 pEUTHHTY) pEUTHHTY
’ Crynent Habpan 39 u meHee
«HE 3aYTCHO» 0aJI0B MO HAKOIUTEIBHOMY
pEUTUHTY
dopma
MpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLEHKHU

NPOMEKYTOYHOI

aTTecTanuu

«OK3aMEH» «OTJIIMYHOY 80 — 100 GannoB
3 (no «XOPOMIO 60 - 79 GayoB
HAKONUMeNvbHoMy |  «yjpopiaerBoputenbHo» | 40-59 6amnoB
peﬁmuyey) «HEYJOBJICTBOPUTCIBHOY 0-39 6asu1oB




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) Tox m3panusa
n/n MeTOAHYEeCKOoe Iocodue, oudamorexe /
NPAKTHKYM, JP.) HaumenoBanune IbC
1 IMunaues B.C. Briciras MmaremaTuka VYueOHuk 2019 29BC
“ZNANIUM.COM”
2 Pxxesckuii C.B. Bricmas maremaTnka YueOHuK 2018 9OBC
“ZNANIUM.COM”
3 Hanunos FO.M. , MaremaTtuka YyebHoe rmocobdue 2019 OBC
Kyp6enko JLH. , “ZNANIUM.COM”
Hukonosa I A.
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I".A. .
4 | Hertapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
XKypbenko JL.H., “ZNANIUM.COM”

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS JIATEPATYPa




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJi0BOK) Toa n3nanus ouodauoTexe /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmeHnoBanme
P > AP 9BC
1 | Ky3nenos JI.A. COOpHUK 3a/IaHUI 10 BBICIIICH MaTeMAaTHKE. VYyebHoe mocobue 2015 9BbC
Tunosble pacyeTbl “Jlanp”
2 | ®umunosa E.E. , Cepreea | MaTtemaTuka VYyebHoe mocobue 2015 ObC
J.B., Cnoboxackas U.H. “ZNANIUM.COM”
3 | benoycosa B. 1., EpmakoBa | Beiciias matemaTuka. Yacts 1 YuebHoe nocobue 2016 9BbC
I'. M., MuxaneBa M. M. [u “IPRbooks”

ap.].




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM
e WebofScience[DnekTpoHHBIH pecypc|:MyIbTHANCIHUILIMHAPHAA pedpepaTuBHas 06a3a JaHHBIX. —
Philadelphia: ClarivateAnalitics, 2016—. — Pexxum nocryma: apps.webofknowledge.com. — 3ar. ¢
9KpaHa. — 3. pyc., aHIIL
e Scopus|[DnekTpoHHBI pecype]: pedheparuBHas 6a3za manusix. — Netherlands: Elsevier, 2004—. —
Pexwum noctyna: SCOpUS.com. — 3ard. ¢ akpaHa. — f13. pyc., aHri.

e Elibrary[DnexkTponHsiii pecypc|: Hay4yHas 37eKTpoHHast onbarorexa. — Mocksa: HOb, 2000—.
— Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHr.

8.4. [lepeyenb NporpaMMHOro odecrneveHust

Ne Hanmenosanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUs — 6ECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeMCTBUSA — OECCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JCUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakt Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JHIIEH3HOHHBIH goroBop Ne 42/02/22-K ot

02.02.2022, cpok mercTBUS — 110
31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Kka0uHeToB, 1a0opaTopHii, MACTEPCKHUX U AP.

ayauTOpusl JJIA TPOBEACHUS 3aHATUH CEMHUHAPCKOTO
THIIA. YyeOnas ayauTopus JUISL KYpPCOBOTO

Ne | 00BbEKTOB [Jisl IPOBEACHHUS NPAKTHYCCKHUX U
. . IlepeyeHb 0CHOBHOTO 000PY10BaAHMS
n/n J'laﬁOpaT()prIX 3aHATHU, IOMCIICHUH I
CaMOCTOAITEIbHOI Pa0d0ThI 00y4aI0IIUXCS
(Homep ayauTopum)
Aynuropus BeO-koH(bepeHInil. YueOHast aymuTopust Juisi | DKpaH TeJeBU3MOHHBIN, IIUpMa, MPOXKEKTOp Ha
NPOBEICHUS 3aHATHH JIGKIMOHHOTO THIIA. Y4eOHas | mTaTHBE. CTOJ  MPENOAaBaTENbCKUHM,  CTYI
AyAMTOPHSL JUISL TIPOBEJICHHS 3aHATHH CEMHHApCKOTO | NMpenoiaBaTelbCKUH,  TpaHCIapaHT-TIEPEeTsKKa,
THma.  YyeOHas  ayguTopHs s KYpCOBOTO | CHCTEMHBIH OJIOK .
1 NPOEKTHUPOBAHMS  (BBINOJHEHUS] KYypCOBBIX  padoT).
VYueOHast ayauTopusi Al TPOBEAEHHS TPYNIOBBIX M
WHJIMBHYaJIbHBIX KOHCYJIbTalMi YueOHas ayauTopus
JUIL TIPOBEJICHUSI 3aHATHUH TEKyLIero KOHTPOJIT |
npomexyrounoii arrecranuu (YJIK-807).
Aynutopus BeOKoH(pepeHuil. YueOHast ayauTopus JUIL | OKpaH TeJIeBU3HOHHBIHN, IIHPMa, MPOXKEKTOp Ha
2 NPOBENICHUsT 3aHATUH JIEKIMOHHOTO THNA. YueOHas | INTaTMBE. CTOJN  MPENOJAaBaTENbCKHH,  CTYI

Mpeno/1aBaTeIbCKUM,
CHCTEMHBIN OJIOK .

TpaHCIapaHT-TIEPETIKKA,




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOoB, JJadopaTopuil, MAaCTEPCKUX U JIp.
00BbEeKTOB VIl NPOBeeHUS MPAKTHYECKUX H

JIa00PATOPHBIX 3aAHATHIA, TOMELEHU I 1151

CaMOCTOSITeIbHOM PadoThI 00y4aroIuXCs

(HOMep ayIUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MPOEKTHPOBAaHUS  (BBIIOJHEHUS KYPCOBBIX  pabdoT).
VYueOHas ayauTopusi Al TPOBEACHHS TI'PYIIOBBIX W
WHJMBHIYaJIbHBIX KOHCYJIbTalMi YueOHas ayauTopus
JUIL TIPOBEJCHUSI 3aHATUH TEKYLIEro KOHTPOJIST U
npomexyrouynoii arrecranun. (YJIK-810)

Iomerenue TSI CaMOCTOSITEILHON paboTsI
obyuarommxcs (I'-401)

CTOJ'II)I, CTYJIbsl, KOMIIBIOTCPLI

Tomerenue IS CaMOCTOSITENLHOMN paboThI
obyuatoruxcs (C-508)

JHocka ayJIUTOpHAas (MmemnoBas), CTOJIBI
Y4EHUUECKHUE, CTOJI MPEenoaBaTeIbCKUH, CTyIbs,
CTEHJIBI, ITKA(BL.




