Ipuuoskenue K paGoueii mporpamme ucmummne: J1HHEHHAS a/redpa u

MATEeMATHYECKUH aHAJIN3

Hampasnenue nmoarorosku — 38.03.01 DxoHomuka
Hamnpasnennocts (mpoduins) — YueT, aHaliu3 ¥ ayJuT B YIPABJICHUHA OU3HEC-TIPOIIECCaMU
Yuebnslit man 2023 roxa pa3paboTKu

®OH/JI OLIEHOYHBIX CPEJICTB

1. Haznauyenne ¢ponga onenounbix cpeacts (POC) no aucuunimnHe

®OC mno y4yeOHOW JUCUUIUIMHE — COBOKYMHOCTb KOHTPOJIBHBIX MAaTepUaloB,
NpeJHAa3HAYCHHbIX JUII HM3MEPEHHS YPOBHA JOCTIDKEHHS OOydYalomIMMCSl  YCTaHOBJIEHHBIX
pe3yabTaToOB 00yUeHUs, a TakkKe YpOBHS C(HOPMUPOBAHHOCTH BCEX KOMIETEHLMH (MM MX yacTei),
3aKkperieHHbIX 3a gucnuiumHoi. DOC wucmone3yercs TpU MPOBEACHUM TEKYIIETO KOHTPOIIS
yCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTecTalMi 00yUYaroIUXCsl.

3anaun OOC:

- YIOpaBlI€HHE TMpoLEeccoM MpuolOpeTeHuss OoO0yJyaromUMHUCS HEOOXOIUMBIX 3HAHMH,
YMEHH, HaBBIKOB U (pOpMHUpPOBaHUEM KoMIeTeHLnH, onpeaeneHHbix B PI'OC BO;

— OLEHKA TOCTM)KEHUH 00YJaIOIINXCS B MPOLIECCE N3YUYCHUS NUCIUILIHNHEI C BBIICICHUEM
MOJIOKHUTEIbHBIX/OTPUIIATENBHBIX ~ PE3YyJbTaTOB W IUIAHUPOBAHUE  MPEAYNPEKTAOIMNX/
KOPPEKTUPYIOLIUX MEPONPUATHI;

- obecriedeHne  COOTBETCTBHMS  pe3yjbTaToB  OOydeHUs  3ajadaM  Oym;yuie
npoeCCHOHATIBHON JIEATEIbHOCTH 4Yepe3 COBEPLUICHCTBOBAHWE TPAJAMLMOHHBIX M BHEJPEHHUE B
00pa3zoBaTeIbHBIN MPOLIECC YHUBEPCUTETA HMHHOBAIIMOHHBIX METOAOB O0yUYCHHS.

2. Crpykrypa ®OC 1 npuMeHsieMble MeTObI OIIEeHKH MOJy4YeHHBIX 3HAHMIT
2.1 O6mue ceegenns o0 ®OC

@®OC no3BoJsSET OLUEHUTh OCBOCHHE BCEX YKa3aHHBIX B paboueil mporpamme JIeCKpUITOPOB
koMmneTeHMy, ycraHoBieHHbIX OIIOIL. B xauecTBe METOOB OLICHWBAHUS NPUMEHSIOTCS: 3aJaHUs
JUIS  CaMOIOJATOTOBKMA OOYyYalolIMXCs, OKCIPECC-OMpoC Ha JIEKIMUAX 10 TeKylled Teme,
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 U O0BSICHEHUE UX PEIICHUS.

CrpykrypubiMu snementamMmun @OC mo muctmrmunae sBisitores: @OC st mpoBeneHus
TEKYILEro KOHTPOJIA DKCIIPECC OIMPOC HAa JICKLUUAX IO TEKYIIEW TeMe, CaMOCTOSTEIIBHOE PEILICHUE
3aja4 U OOBsICHEHHE MX penieHus, mkanbl oueHuBaHus, ®OC 1 npoBeneHUs MPOMEKYTOUHOM
aTTecTallvu (9K3aMEH), COCTOSIIUN M3 BOIMPOCOB, TPEOYIOUIMX MHUCbMEHHOI'O OTBETA, M JPYTUX
KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTE€pUAJIOB, OINMCBHIBAIOIIMX IOKAa3aTeau, KPUTEPHUM M LKAy
OLICHUBAHUSI.

IIpuMeHsieMble MeTO/IbI OLIEHKH MOJYYeHHBIX 3HAHUIA 10 pa3aejaM JUCHUILTHHBI

Texymiast artectanust (KOJIAIECTBO
3a/1aHuid, padboT)

Camocrositen
TeMspr OKerpece-  |pHOE peneHue Tecronbie IIpomesxyTouHas
Onpoc Ha 3a/1a4 U 3aaHus IS aTTecTanus

JICKIHUAX 10 00BbsICHEHHE CaMonoAroToBKU
TeKymeﬁ TEME | UX PCIICHUA oﬁytm}onmxc;{

Pa3nen 1. JInneiinas aaredpa. Beenenne B ananus. ludpepennuansHoe ucunciaenue GyHKIun IByxX
nepeMeHHbIX

Tewma 1. Jluneitnas anrebpa + + + JK3aMeH

Tema 2. Beenenue B anains + + + JK3aMeEH




Tema 3. luddepennumanbHoe UCUUCTICHUE

+ + + 9K3aMCH
GYHKIMM IBYX NTEPEMEHHBIX
Pa3nea 2. UnTerpanbHoe ucuuciaenue. JInpdepenuuaibubie ypaBHeHH
Tema 4. HeonpeeneHHblil HHTETpai + + + 3aHer
Tema 5. Onpenenennblii HATErpa + + + 3949eT
Tema 6. luddepenumansusie ypaBHEHUS + + + 3ager

2.2 OneHOYHbBIC MATEPHAJIBI VI IPOBEeHNS TEKYLero KOHTPOJIs

JKcnpecc onpoc Ha JeKIUAX 10 TeKyleil Teme

KoHTponbHEI BOnpoc

Tema 1. JInuneiinas aaredpa

1. Urto Takoe matpura’?

2. Ilepeuncnure BUIbI MAaTPHIL.

3. HazoBute onepanyu Haj MaTpuliamMH.

4. YMHOXEHUE MAaTPHUIIBI-CTPOKH HA MATPHITY-CTOJIOLIT

5. YMHOXEHUE MaTPHIIBI-CTOJIONA HA MATPHILY-CTPOKY

6. [IpaBmi10 yMHOXKEHHUS JBYX MaTpPHUIL

7. IpousseneHneM MaTpuisl A a;, Ha cKamsp (1uciIo k ) nasbiaercs
8. CBolicTBa olepanuy CI0KEHHsI MaTPHIL

9. Onepanys ClI0XKeHsI BBOAUTCS TOJIBKO JJIsl MaTpULL. ..

10. Kak npoBepuTh paBEHCTBO ABYX MaTpPUIL

11.  Omnpenenurtenyu MaTpULIbL.

12.  Omnpenenureny MaTpUIlbl BTOPOTO MOPSIIKA, METO/IbI MX BBIUMCIICHHUS. .
13. Onpenenureny MaTPUIIbl TPETHETO MOPSIKA, METOAbI KX BBIUUCIICHHUS. .
14.  OmnpenenuTteny MaTpULbI N-IO NOPSAAKA, METOAB! BEIUNCIICHHUS. .

15.  Ilpumenenue merona Capproca.

16. Mertoa pasnoXeHHs 10 3JIEMEHTaM CTPOKH WIIH CTOJI0Ia

17. CBoiicTBa omnpenenuTenc

18. MuHOpbI

19.  Anrebpandeckue MOMOTHECHUS

20. Teopema Jlamaca.

21. Kakas Matpuiia Ha3bIBa€TCsl HEBBIPOKICHHON?

22.  OOpaTHast MaTpuIa.

23.  Teopema 00 oOpaTHOI MaTpuIie.

24.  AnropuTM BBIYUCIICHHSI OOPATHON MaTpPHUIIBL.

25. [ToHsiTHE TPAaHCTIOHMPOBAHHON MATPHUIBI

26. Coro3Has MaTpHIia, Ciocod HaXOXKICHHUS.

27.  CBOWCTBO TMHEHHON KOMOMHAIIMU AJIIEMEHTOB CTPOK (CTOJIOIIOB).

28.  KBagpartHas MaTpulia A Ha3bIBaeTCs HEBBIPOXKICHHOM, €CIH. ..

29. Bcsikast HeBBIpOXKIEHHAsI MAaTpULA A UMEET. .. MaTPUILY

30.  OmpepneneHue paHra MaTpULBI.

31.  CpoiicTBa paHra MaTpHIIbI

32.  DrneMeHTapHbIE IPeoOpa30BaHMs MATPHUIIBL.

33. KBagpaTHast HEBBIPOKICHHAS] MATPHIIA BCET1a UMEET PaHT, PABHBIN ...
34. [Ipu kakoii onepanyu paHr MaTPULbI HE MEHSETCA?




35.

Wsmensercsa au paHTr MaTpulbl IIPU HEPECTAHOBKE ABYX IapaUICIIBHBIX PAJO0B MAaTPHUIIbL

JIBYX CTPOK (WK ABYX CTOJIOLOB)?

36.

[Ipy yMHOXEHUM BCEX 3JIEMEHTOB CTPOKM (WM CTOJNOLA) HA YHCIO HE PAaBHOE HYIIIO

paHr MaTPULIBI ...

37.  UTO NOHMMAIOT MOJ1 AIEMEHTAapPHBIMU IPe0Opa30BaHUSIMU MATPUIIbI?

38.  UTo MpOM3OMIET C PAHTOM MATPHIIBI, ECJIH OTOPOCHTH CTPOKY, COCTOSIILYIO U3 HYJIEH?
39.  Yro mpoM30MIET C PAHTOM MATPHMIIbI, ECIIM OTOPOCHTH CTOJIOEL, COCTOSIMMI U3 HyJIEH?
40. Kakoii MuHOp Ha3bIBaeTCsi 0a3UCHBIM?

41.  OmpeneneHue CUCTEMBI alredpanyecKux ypaBHeHUN

42.  OcHoBHble oHATHUS U onpeaeneHust CJIAY.

43, [Tonsitue pemenus CJIAY.

44.  Onpenenenue coBMecTHO, HecoBmecTHOU CJIAY.

45.  Teopema o xosnmyectse penienuii CJIAY.

46. Cucrema " nuneitnbix anrebpandeckux ypasHeHuii ¢ /! HemsBecTHBIMU.

47. Pemenne cuctembl TMHEHHBIX anreOpanyecKux ypaBHEHH MaTPUUHBIM METO/IOM.

48.  Yro Ha3biBaercs pemeHnem CJIAY?

49.  PemeHue cuctembl JIMHEHHBIX anreOpandeckux ypaBHeHui meronom Kpawmepa.

50.  Jlns pemenust CJIAY meronom Kpamepa kakuM JOJDKEH ObITh ONPEIEIUTENb CUCTEMBI?
51. Buj cuctemsl n TMHEHHBIX adredpanyeckKux ypaBHEHHUH ¢ N HEM3BECTHBIMU/

52. Kak 3ammcarh cucTeMbl m JTMHEHHBIX alreOpandecKux YpaBHEHHUM ¢ N HEU3BECTHBIMU?
53. Pemienue cucteMbl IMHEHHBIX anreOpandyeckux ypaBHeHU MmetoaoM ['aycca.

54. bazucnsiii munop. Teopema Kponekepa-Kanemm.

55. Korpma cucrema TMHEHHBIX alireOpandecKuX ypaBHEHUH COBMECTHA.

56.  KonuuecTBo penieHUi CHUCTEMBI, €CJIM paHl MAaTPHUIbl COBMECTHOW CHCTEMBI DPaBEH

YUCITY IEPEMEHHBIX.

57.

Kakue peuieHuss UMCCT CUCTCMA, CCJIM paHI’ MATPHUIIbI COBMECTHOH CHCTE€MBbI MEHBIIIE

o
YKCIIa IEpEMERHBIX, T.e. I 112

58.  ba3ucHsble pelmeHns CHCTEMBI.

59. dopmya HaXOKJIeHHs 0a3MCHBIX PEIICHUN CHCTEMBI.

60.  Yro Takoe HEOCHOBHBIE IIEPEMEHHBIEC, KAK OHU ONPEIEISAI0TCS?
61. Meroa I'aycca.

62.  Kakas cucreMa Ha3pIBa€TCsl HECOBMECTHOM?

63. dyHaaMEHTaJIbHAsl CUCTEMA PENICHUN

Tema 2. BBeaenue B aHaJIu3

1 Tlonstue npeaena GyHKIUN B TOYKE

2 CBs3b O€CKOHEYHO MaJIbIX BEJIMYMH C MpesienaMu GyHKIUH

3 CBsa3b MeXTy OECKOHEUHO MaJIbIMH U O€CKOHEYHO OOJIBIIMMH BETUIMHAMHI
4 TlepBblit «3aMedaTebHBINY TPeaeI

5 Yro Ha3piBaeTCs PYHKIMEH OHOM HE3aBUCHMOM MepeMEeHHON ?

6 Yro Ha3pIBaeTCs 00JIACTHIO onpeaeneHus QyHKIN?

7 Kaxkue cnocoObl 3aganus GpyHKIuu 3HaeTe?

8 HaszoBuTe OCHOBHBIE CBOICTBA (D)YHKIINU.

9 CaoiicTBa npenenaoB GpyHKIUN?

10 Kakas (yHKIMS Ha3bIBACTCSl HETIPEPHIBHOM?

11 Ha3zoBuTe CBOWCTBA HEMPEPHIBHBIX (DYHKITHIA.

12 UYro Takoe GeckoHeuHO Ooublasi, 06CKOHEYHO Malias BeTU4rHa?

13 CdopmynupoBath NMepBbIN, BTOPOM 3aMeUaTeNIbHbIC MPEACIBI.

14 Yto Ha3BIBAETCS TOUYKOM pa3pbiBa MEPBOTO (BTOPOro) posa GyHKIHH?
15 ath onpeneneHne mporu3BOIHON (DYHKITHH.

16 Yto Ha3pIBaeTCs KacaTeJIbHOM NPSIMOI K JIMHUM B JAHHOW TOUKE?




17 BoiBecTu ¢opMyIibl 17151 IPOU3BOJHBIX BCEX OCHOBHBIX 3JIEMEHTAPHBIX QYHKIIHIL.

18 Yto HazbiBaeTcs nudepenimanoM QyHKIu?

19 Hazoswure cBoiicTBa 1uddepeHnanoB GyHKIUH.

20 Kaxk 6epyTcs Mpou3BOIHBIE BHICIIUX MOPSAKOB?

21 Cdhopmymupyiite npasuiio Jlomurars.

22 Kaxk ompeaenuTh TOYKH IKCTpeMyMa (PYHKIHH?

23 Kak onpeaenutb HHTepBal BO3pACTAaHUS U YObIBaHUS (YHKIINH;

24 Kakas (hyHKIHS HAa3bIBA€TCS MOHOTOHHOM?

25 Yo Takoe Touka neperuba’?

26 JlaiiTe onpeneneHne BBITyKIOW, BOTHYTONH (DYHKIHH?

27 Yro Ttakoe acumnrToTa? Ha3zoBure BUALI aCUMIITOT.

28 Hammmmre hopmyny mis HaxoxaeHus quddepenimana GyHkuun y > [ x .

Tema 3. luddepennnanbHoe ucuncjeHne pyHKIMN ABYX epeMeHHbIX

1 Yro HazbiBaeTcs GyHKIMEH ABYX HE3aBUCHUMBIX IIEPEMEHHBIX ?

2 Yo Ha3bpIBaeTCs 00JIaCThIO onpesiesieHus: GYHKIUH IBYX HE3aBUCHUMbIX MEPEMEHHBIX ?

3 Yro Ha3bpIBaETCS YACTHBIM MPHUPAILIEHUEM U YAaCTHBIM TU(HEpeHIaIoM N0 X QyHKIIMU
JIBYX HE3aBUCUMBIX NT€PEMEHHBIX?

4 Yto Ha3bIBAaETCS YaCTHOM MPOU3BOJIHON N-T0O MOpPsAKA PYHKIMH IBYX HE3aBUCUMBbIX
NEePEMEHHBIX ?

Uro Ha3wiBaeTcs MOHBIM auddepeHpanom?

Kaxkoe npaBuino quddepeHnmnpoBanus ciloXxHOU QyHKITHN?

YTo Takoe TOUKHU SKCTpeMYMa?

R[N

CdhopmynupoBaTh JOCTATOUHBIE YCIOBUS HKCTpEMyMa sl (PYHKIIUH JIBYX HE3aBHCUMBIX
NIEPEMEHHBIX.

9 Kakue HeoOX0IUMBIE YCIIOBUS ISl HAXO0XKICHHS SKCTpeMyMa (DYyHKIHMS JBYX HE3aBUCUMBIX
IIEPEMEHHBIX ?

10 B yem cyTh MeTOJ]a HAUMEHBIIUX KBAIPaTOB?

Paspnen 2. UnTerpaabHoe nucuuncienue. /(udpdepenunanbupie ypaBHeHUs

Tema 4. HeonpeneJjieHHbII HHTErpaJ

JlaliTe onpeneneHne nepBooOpa3Hoil.

Urto Takoe HeoNnpeesIeHHbIM HHTerpan?

FCOMeTpHLICCKI/II\/’I CMBICJI HCOMMPCACIICHHOI'O NHTCTpaJia.

CBoiicTBa HCOIMPCACIICHHOT'O MHTCIpaJia.

Kak npoBepuTh pe3ybTaT Npolecca HHTErPUpOBaHUs ?

HazoBute 0CHOBHBIE METO/IBI MHTETPUPOBAHUS?

Ha3zoBuTte cioco0bl HHTErPUPOBAHMSI PAlIMOHATIBHBIX JpoOei.

HazoBute crioco0bl HHTETPUPOBAHMS TPUTOHOMETPHUYECKUX (DYHKIMH.

OR[N ||| W|DN|—

HazoBute crnocoOsl HHTETpUPOBAHKS UPPATMOHATHHBIX JPOOEH.

Tema 5. OnpenesieHHbINH MHTErPaJ

Uto Ha3bIBaeTCs ONMpEeIEHHBIM HHTETPaJIOM OT JaHHOH (pyHKIH?

Kak onpenensercs miomanab KpUBOIMHEHHON Tpaneuyy Mpyu MOMOIIY UHTerpaa?

ChopmynupyiiTe U TOKaKUTE MPOCTEHIITNE CBOMCTBA ONPEIeIEHHOT0 HHTErpaa.

KakoB reomeTpruyeckuii CMBICIT ONPEIEICHHOTO0 HHTETpaia OT JaHHOW PYHKITUHN ?

N[ B[ W N =

Uto Ha3bIBaeTCs HECOOCTBEHHBIM MHTETPAJIOM OT Pa3pbIBHOM (PYHKLUH 110 TaHHOMY
KOHEYHOMY MHTEpBay?

6 HpI/IBCCTI/I IPUMEPBI CXOOAIMIUXCA U paCXOAAINNXC HECOOCTBEHHBIX HHTCI'PAJIOB.

Tema 6. lu¢gdepeHunanbHbie ypABHEHUSA

1 Hatite onpenenenue auddepennmansHoro ypapaeHus(JY) nmepsoro mopsiika.

2 Yro HazpIBaeTcs perieHueM auddepeHanbHoro ypaBHeHus? YTo SBiasieTcss HeM3BeCTHOU
B tuddepennmanbHoM ypaBHeHHH? YTO Ha3bIBaeTCs nopsakoM auddepeHnnanbHoro




ypaBHEHUs?

[Tpu kakux ycnoBusx auddepeHmaibHoe ypaBHEHHE IEPBOTO MOPSIIKA Ha3bIBACTCS
YPaBHEHUEM C PA3ACISIIOUUMUCS TEPEMEHHBIMU?

Uto Ha3bpIBAIOT OOIIMM perieHueM audepeHnanibHOro ypaBHeHUs ?

UTo Ha3bIBAIOT YAaCTHBIM pemieHueM audepeHInanbHOro ypaBHEeHUs ?

Kakue muddepennmanbapie ypaBHEHNS HA3bIBAIOT JIMHCHHBIMU?

Kak MoxHO pemunts JuHeiHbIe ogHopoaHbie Y 1-ro nopsiaka?

Kak cocTaBuTh ypaBHEHUE CIpoca, ypaBHEHHUE JIOTUCTUKHY, YPAaBHEHUE PABHOBECHOM 1IEHBI B

Bue 1 pepeHInaIbHOTO ypaBHEHUS ?

(O8]

0 |Q| N[N~

Kpurepun oneHuBaHUs NMPHU TEKyLIeM KOHTPOJIe (AKCIpPecC ONMPOC HA JIEKIUAX MO0 TeKylleil
Teme)
OneHuBaHMe TEKYIIETO0 SKCIPECC OIpoca OCYUIECTBISAETCS IO IIKaje OLIEHUBAHUSA —
3a4TEHO/HE3aYTEeHO.
KonnuecTBo MOMBITOK MPOX0XKACHUS ONPOCa U BPEMs Ha €ro MPOXO0KICHUE — HEOTPAaHUUEHHO.
Kpurepuu onieHuBaHUs MpU TEKYIIEM KOHTPOJIE (IKCIPECC OMPOC Ha JIEKIHSIX MO TEKYyIIeH
TeMe):
— IIOJIHOTA U MPABUJIIbLHOCTh OTBETA;
— CTETEeHb OCO3HAHHOCTH, TOHUMAaHHUS U3yYE€HHOTO;
— SI3IKOBOE O(hOPMIICHHE OTBETA.
[Tokazarenu u mIKaia OLICHUBAHUS:
HIxkana
OLCHUBAHMS

IHoka3aTeau

- 00yJaroMMiCs TTOJHO H3JIaraeT MaTepuall, JaeT MPaBUIILHOE OTPEIeIICHUE
OCHOBHBIX TIOHSITUI;

- oOHapy’XKMBaeT MOHUMaHHUE MaTepuasa, MOKeT 000CHOBATh CBOU

3auTeHo CY>KICHUsI, MPUMEHHUTH 3HAHUS HA TIPAKTHKE, MPUBECTH HEOOXOAMMBIE
PUMEPHI He TOJIBKO U3 y4eOHUKa, HO B CAaMOCTOSITEIBHO COCTABIICHHEIC,

- M3NIaraeT MaTepuai MociaeI0BaTeIbHO U MPABUIHHO C TOYKH 3PEHUS
HOPM JIMTEPATyPHOTO sI3bIKa

- oOyyJaromuiicss 0OHApYKUBAET HE3HAHKE OOJIBIICH YacTH
COOTBETCTBYIOIIETO BOIIPOCA;

He 3auTeHo - JIOIyCKaeT OMUOKHU B (POPMYIUPOBKE OMPEICTICHUN U TIPABHII, HCKAKAIOIIINE

UX CMBICIT,

OecIopsIOYHO ¥ HEYBEPEHHO M3JIaracT MaTepuall

CamocrosiTeIbHOE pemieHue 3aaa4 u 00bsAICHEHHE HUX pemIeHus

KonTponbHblii Bompoc

Paznea 1. Jluneiinas anredpa. Beeaenue B ananus. {uddepenuunanbHoe ucumnciienue
(GyHKIIUM IBYX NepeMeHHbIX

Tema 1. J/Iuneiinas anredopa

IIpaktuueckoe 3anstue 1-7

Q2372 21 45
1. Pemmuts MaTpuunOe ypaBHeHue X V# Xo"J'!
B 250 035

23R 1 43
2. PemmnTh MaTpU4YHOE ypaBHEHUE '[J X 'g" Yy &

S2F 030




2
*

L

3. JlaHbl MaTpUIILI 4= (3 —23 _45 ) 5= (_23 _43 —?2 ): €= (—?5 —12 g )

2

Haittu matpunyy D=2A+B-C .

<2 1[5 6 3[5
4. Jlausl Matpurpsl A < , B < . Haiitu cymMy, pa3sHOCTb ¥ NIPON3BEICHUE
f?ﬁl R) i 317 0] i

MaTpHIL
2 3 4
2 5
5. TpaHCHIOHHPOBAaTH MATpUIy 4 = ¥
37 2 3
4 5 6
i
6. YMHOXHTb MaTPHIIbL:
> 1 0 13
- B
130 31 5'/21 O]
HL al 2 TE s B
5 e 4 28 5 &0 3
7. Haiit onpeenuTens 4-ro mopsijika myTeM MPUBEACHUS MATPHIIBI K TPEYTOJIbHOMY BHILY
{2 <8 1.3
-3 7 -1 4
A=|
5 -9 217
L4 & 33

8. MCTOJIOM Faycca PCUINUTL CUCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ Y HaWTH Bce 0a3UCHBIC peuICHUs:
36, = 2%, + x3= 2,
—5x, +10x, — 7x5 =10.

™2 3 4
9 Haii ?1 2 5
. HaiiTi onpesienurens MaTpuusl 4 ’/z Sy 3
4 5 6
i
1 4 7
10. Haiitu onpepenutens (2 5 8.
3 6 9

11.loka3aTb COBMECTHOCTb JAHHOM CUCTEMBI IMHEUHBIX YPABHEHUNA o= 2 X, x; X, <o 1
U pemuTh ee MeTosioM [aycca =~ o
J € 4x x_3x 511

“3x 2x 4x 2
o

1 2 3




%25 2
’1 3 Ol

it

12 .Haiigure matpuity, oopatayro matpune A *

2x+y=-1
SX+3y=-
13 Pewmuth cucTeMy JIMHENHBIX YpaBHEHUM metogoM Kpamepa.
20 4 0[5

14 Haiitu panr matpunsr A . 3 0 6 0 5

71 0 3 0

it

24x 5y %7
15 Pemuts cucremy CJIAY ¢ 1ByMst HEU3BECTHBIMU MaTPUYHBIM CIIOCOOOM 3
2x 3y

o
><o3

.—_’\2x1_ x2 3x3 <7
80xispx 231
G 1 2 3

16 Metonmom I"aycca pemuTh cucTeMy, HaWTH paHT U Bce 0a3uCHBIE PEIICHUSI:

17 Haitt q)yHJ:IaMeHTaHLH_;/m CHCTEMY PELICHUN CUCTEMBI
.il]'l' .12_ 0#3‘!" 1-_&.4’!" J.5—U,

x, +11x, —=12x3+34x, —5x5 =0,

ypasrennii: | *1 ~ 5xy+ 2x3— 16x, +3x5 =0.

—'3x1 5x2 3x3 40

18 Haiitu ¢pyHIaMEeHTAIBHYIO CUCTEMY PEIICHUI CUCTEMbI YpaBHEHUIM a xl 2x, 2x 0
“4x. 6x 3x “ 0
o

1 3

19 Jlns mpousBoacTBa Tpex BUAOB uznenuii Py , P,, P; npennpusatue ncnonp3yer Tpu BUaa chipbs Sy,
S,, S;. Heo6xoaumble TEXHOIOTUYECKUE XapaKTePUCTUKU MTPOU3BOJICTBA N3N
npeacTaBieHsl B Tabnuie. CocTaBbTe IUIaH BBITYCKA U3CIHH ¢ yUETOM 3araca ChIpbs.

Pacxop crIphs o BHamM UaeIHid,
Bec. enJuan, 3anacel
Bug ceipea P, P P, ChIPbA
Si 5] 3 4 1160
S 3 6 2 1160
Ss 6 4 3 1260




20 Ilo maHHBIM IO UCTIOJIHEHHIO OaaHca MEXay IByMs BUJAMH OTpacieil, MpUBEJCHHBIX

B Ta0IHUIIE:

Omacs Bayrpunponssonctsen- | Komeunnit | Bamopoii

P HOE TOTpeO/enne, IeH. e, | TPOAYKT | OpPOIAYKT
OHepreTHa 8 20 52 80
MammrocTpoerme 12 16 12 100

BBI‘{I/ICJII/IMHI/I‘-H/IH}/ KOHCYHOTI'O IMPOAYKTa, €CJIKM BCKTOP BAJIOBOI'O BBIITYCKa 6y,Z[CT paBCH
(100, 140)"

Tema 2. BBeaenue B aHaIN3

[IpakTuyeckoe 3anstue §-14

x> 3x
1 Beruucnuts npepen lim ——
I x 6

132
2 Bswruucnuts npenen lim
EBlL xT x

1 3x 5x°
3 Beruaucauts npeaen lim

0Ty 28 3

sin® 4x
4 Beraucnuth npenen lim
=0 3x

. 9x 5[
5 Beruucours npexen lim ¥y [
g x 2 [

6 OmnpenenuTsb Xapakrep pa3pbiBa QyHKIuu f(x) < B touxe X ° 0,

o <1/X

=
7 HWccnenoBaTh HENIPEPHIBHOCTD QYHKIUH ) *°

9

8 Hccnenosath Hell'IpepLIBHOCTL byHKIUU

o

y e 3 }
x1)(x 6)

Ha OTPE3KE:

1) 62;5@; 2) €>4;100; 3) €30,7@.

9 OmnpenenuTh XapakTep TOUEK pa3pbiBa (PyHKLIUU:

°X2
Y 2
10 Omnpenenutsb xapaicTep TOYEK pa3pbiBa (QYHKIHU:
y Xoo B ~
x 2)x 3)
11 BbluvcnuTh NPOU3BOJHBIE:
1) sin X - cos x; 4) x- arctg X;
1 1
2) ; 5)tgx ctgx;

st X  €0SX

3) x- arcsin X; 6) cos X arccos X.

12 IMonw3ysich npaBuiioM auddepeHpoBaHus CI0XKHON (GYHKIUU, HAWTH TPOU3BOAHbIE QYHKIUI:




1. y=cos (x2 +2x —4). 6. y=sin (x3 — 3x +5).

2. y=sin ex. 7. y=cos In x.

3. y=e 2x-3. 8. y=eX .

4. y=etgx. 9. y=esinx.

5. y=In(1+42 *). 10. y= In( 2x2 +4x -1).

13 H@ZTI/I IIPOU3BO/HYIO HESBHO 3a1aHHON QyHkuun 2° sin(x ) xs_ y2 % ()

14 Haiitu TpeThIo MPOU3BOIHYIO () YHKITHH ye2x 3x Inx )

15 Haiitu npenesnsl ¢ nomousko npasuia Jlonurais:

~ Inx
lim
1 =D x
" Inx
lim
=oe ]
2.. X 5
. x 6x’ 14x 30x 45
- lim ’ _
3 = x 7x>15x 9 _
2% x 1
=T m 1A~ -—
4. Haift nipenen pynkumu 5x° Tx 12 npu X =0
. e e sin 5x
lim_ . lim
5 =0 In(l x) 7 =0 o 2%
el . X sinx
lim . lim ‘
6_ )L‘EO x 8. xEO ex e s x

16 CocTaBuTh ypaBHEHHS KacaTelbHBIX K rpadukam QyHKIIHIA:
I. y=x2-3x+2 B Touke (3;2).

2. y= X B TOouke (4;2).

o j g 3
17 MccnenosaTh Ha HAIMYKE JIOKABHBIX KCTPEMyMOB GyHKIHIO y > ~ x* x° 9x* 7.

. 3
18 Haiiti HanbombIiee ¥ HaMMEHbBIIee 3HAYEHUST (PYHKITIH y < ¥ X 95> 7 Ha unTepBae

(3: 4,25),

19 Haiitn MakcCUMyMbl 1 MUHUMYMBI U TIPOMEXYTKH BO3PACTAHUS U YOBIBAaHHUS (DYHKITHIA:
X 6x13
1) f(x)=x3-3x2-9x+5; 2) fx= ~_ = .
—

X

20 Haiitu nuddepenunans! GyHKIUI:
1. y=x*-3Inx.
2. y=sin 3x.

Tema 3. {uddepennnanbHoe ucuucjieHne pyHKIMN ABYX epeMeHHbIX

[IpakTuueckoe 3anstue 15-18

1 HaiiTu yacTHBIE MPOU3BOIHBIE TIEPBOTO M BTOPOTO MOpsaKa z < x° xy° 3x> y* 1.

AWAVAY

Y pyHKIHH - * In(y, x) .

2 Haiiti yacTHYIO IPOU3BOIHYIO

2
o 2 X
3 Haiitu monusnii quddepernman GyHxun Z 3e”

B) ~ 1 < -
4 Haiitu sxctpemyM QyHkmmu z > x2 2xy  y2 5x ) 2.
2 2




5 PesynbTaThl H3MEPEHHI BEJIMYUH X U ) IPEICTABICHBI TAOIUIICH
X 2,0 25 130 |35 140 |45 [50 |55 [60Y
2,0 7,5 12,5 (14,5 | 16,0 | 18,5 | 20,0 | 20,5 | 22,0

CocTaBUTh ypaBHEHHE JTUHEHHON 3aBUCUMOCTH Y(X), UCIIOJIB3YSl METOJ] HAMMEHBIIUX KBAJApPaTOB.
ITocTpOoUTh 3a1aHHBIE TOUYKHU U MOJYYECHHYIO NPSMYIO.

Paspnen 2. UnTerpanbnoe ucuucienue. {udppepenuunaibupie ypaBHeHUs

Tema 4. HeonpeeeHHbIH HHTErpaJl

[IpakTrnueckoe 3anstue 19-22

1 BplunuciauTh HHTErpa: lilcos x(2tgx+e— _ 4)dx.

2 x cos”x 3cig” X 5cos’ x
2 BbluMcauTh HHTETpA li' - dx.
COS X

— 508-
3 BBIYHCINUTD HMHTETPAI: sin x(1+ 4ctgx)dx.
o lil X’ sin x

4 BbIYUCIUTH HMHTETPAJIBI:
3x 7 x 8
'i'_S_()_x dx. |ij—2—x dx.
2x_'3 dx
_ W2 dr | DD

6 Haiitu unrerpan lil . dx

COS_ X

2
ax

7 Hautu nHTETpan lil P9 ~ )
X

8 Haiitu unTETpan Iilsin4 x cos® xdx

Tema 5. OnpenesieHHbIA HHTETPAJ

[TpakTnueckoe 3ansatue 23-25

1 Berunciaurs:

2

9 dx §2

1) !i|x 2) () Gsin x. cos x)dx.
1 1

3) (Il ¢2x dx. 4) () x. x2)dx.
0 0

> xdx

2  Beluuciaurth !il 3

1

3 BpMCIUTh UCTIONB3Ys (OPMYITy MHTETPUPOBAHUS IO YACTSIM lill;_q x ldx
0

4  Haiitu momanu Gurypsl, orpaHUYCHHON JTHHUSMH:
y= X*+5x+6, x=-1, x=2, y=0.

5 HCCJ’IG,Z[OB&TB CXOOUMOCTD U BBIYHCIIUTE CXOOAIIUCCA UHTETrPaJIbl:




L 2o
1>|i’| AN SR ISR IR

6 3anaTBI (I)I/IpMBI Ha CO,I[Cp)KaHI/IC YHOPaBJICHUYCCKOTI'O aIlrapara 3a leCTb MECALEB OMPCACIIATCA

Gynxmeit f(t) % 50 10 sin2 . HaiiTu IIOJHBIE U CPEIHNE U3AEPIKKHU 3a OTO IIEPHOLL.

6

Tema 6. {uddepeHunanbHbie YPABHEHUSA

[TpakTnueckoe 3anstue 26-27

" 1. BosicHUTS, SBIISETCS TN QYHKIUS Y= pemenneM qudQepeHInanbHOTO YpaBHEHHS
- . I

~2y0) P 0.

2. BoisicHuTS, sBisercs i Gyukius y > x Cx’* peienreM quddepeHiuaibsHoro ypaBHeHuUs
xvlX 2y x % 0.

3 Haiiti o6umii uaTerpan nuddepeHnaaTbHOr0 ypaBHeHHUS:
1. cosx (1 y*)dx * 2 ydy.

2. tgx v yLA % crgy.
3. xyplU (1 3x)y > 0.
4, ( sinevy  sinx) pLU y cosx * 0.

4 Haiitu obiiee perierne AudepeHInaibHOro ypaBHEHHS ny L Dxer y.

)
2x

5 Haiitu obmee pemenue auddepeHIaIbHOr0 ypaBHEHH yﬂ

6 Haiitu penienne ypaBHeHUs yﬂ_ 6x>y 0.

7 Haiitu o6ee pemenue THHEHHOr0 THphepeHIHaTbHOro ypaBHeH:s yL\ xy  x° .

8 Cnpoc u npeanoKeHue HEKOTPOro TOBapa MOTYT OBITh 3aIMCAHBI B BUJIC

R
D60 2p P , S%40 2p " Haitru paBHOBeCHYIO 1IeHy p(f) , ecnu p(0) 15

dt dt

Kpurepum oueHuBanust

OneHnBaHUe TEKYIIET0 KOHTPOJS MO CaMOCTOSTENIbHOMY PEILIEHUIO 33a/1a4 U OOBSICHEHUIO UX
pelIeHUsT HAa TPAKTUYECKUX 3aHATUSX  OCYIISCTBISETCS IO  HOMHUHAIBHOM  IIKaie  —
3ayTeHo/He 3auyTeHo. OOIas OleHKAa KaKJOro OTBETa OCYILIECTBISETCS B OTHOLIECHUM MOJIHOTHI
OOBSICHEHHSI TECOPUH, METOJIA U CITOCO0a PEIIeHUs 3a/1a4u K O0IIeMy COMCPIKAHUIO PEIICHUS 3a/1aun
(BBIpaykaeTcs B MPOICHTAX).

KonmuecTBo MONBITOK U BpeMst Ha 00BSICHEHHS X0/1a PEIICHUS 33]]a4 — HEOTPaHUICHHO.

Kputepun oneHuBaHus OpU TEKyLIeM KOHTpoOJIe (CaMOCTOSITENIbHOE peILIeHHe 3ajad U
OOBSICHCHHE UX PCIICHHS):

— MPaBWIBHOCThH PEIICHUS 33/1a4d HA OCHOBE 3aKOHOB U METOJIOB TEOPUHU BEPOSITHOCTEH U
MaTeMaTHUECKON CTaTHUCTHUKHU;




— 3HAaeT M IOHUMAET IOHATUSA U METOJbl TEOPUU BEPOATHOCTEH M MaTeMaTUYECKOU
CTaTUCTUKU M YMEET UX MCII0JIb30BaTh MPHU PELICHUH 3a7]a4 U OObSICHEHUHU UX PELICHUS, B TOM
YHCcIie CBA3aHHBIX C MPO(ECCHOHATBHON AEATEIbHOCTHIO;

— SI3IKOBOE O(OpPMIICHHE OTBETA.

IlokazaTenu u mikana OLICHUBAHUA:

HIxana oueHuBaHuA IMoka3zaTenu

- cojepaHHe OTBETa B IIEJIOM COOTBETCTBYET PEIICHUIO 33/1a4H;

- 00Hapy’XKMBaeT BJaJieHue NOHATUHHO-TEPMHHOIOTHUECKUM
anmnapaTroM TUCHUIUIMHBL, OTCYTCTBYIOT OIIMOKH B YIOTPEOICHUH
TEPMHHOB;

- JI€MOHCTPHPYET YMEHHUE apryMEHTHUPOBAHO H3JIaraTh COOCTBEHHYIO
TOUYKY 3pEHUS;

- 00OBsICHEHHE pelIeHUs 3a/1a41 COTPOBOXKIACTCS aIeKBATHBIMU
WUTIOCTPAIUSIMU (CXeMaMHU, YepTeKaMu ), HEOOXOAUMBIMU AJIs1 PELLICHUS;

- paboTa BBINOJIHEHA aKKYpaTHO, 0€3 MOMapoK U MCIPaBICHUIN

3auTeHo

— €CIIU CoJiepKaHUe OTBETA HE COOTBETCTBYET TEME 3aJ]aul UM COOTBETCTBYET
€My B OYEHb MAJIOW CTENECHU;

— JIOMyCKaeT OIMOKH B UCIIOJIb30BAHUN TEPMHUHOJIOTHH,

He 3auteno - TMOSICHEHHE H3JIaraercsi 0ecropsaI0uHO U HEYBEPEHHO;

— OTCYTCTBYET apryMEHTAIUs U3JI0KEHHOW TOYKU 3pEHUs], HET COOCTBEHHOM
MO3UIINH;

- paboTa BBINMOJIHEHA HEAKKYPATHO, C OOUIIUEM TTOMAPOK M UCTIPABJICHUMA

TecToBble 3aJaHUA AJI CAMOIIOATOTOBKH oﬁyqamnmxcs{

Paznen 1. JIluneiinas anreopa. Beenenune B ananus. Auddepennuanbnoe ucumnciienme
(yHKUMH IBYX epeMeHHbIX
Tema 1. JInneiinas anredpa

Bomnpoc OTBeTHI

1. MaTpuueit Ha3pIBaeTcs a. Jlunus

6. Ipsamas

B. TaOmuua

r. Onpenenurens

1. Jausr MaTpHLbI ~ 915 8 1 2
22221 0@’;’0@3 ) h7247 78
¥ U B 6. ca%I3 8 103

&H43 1@ &S 6 3@ 7 247 7%
Haiimmre matpuy C <> 24 3B . it

2. Haiigure cymmy onemeHToB Matpuubsl  C.

213 8 12[H
- 24 7.

C='7
i

22 1 3
2. JlaHel ~ MaTpPUIIGI A e E

_ O3 05
5
i B




Haiigure matpuny C > 2B A . Haiigute Takxke

CyMMY 3JIeMeHTOB MaTpuibl C.
231 2
B

3. JlaHel  MaTpHILBI A A # 2 5 OF .,
4 3 6=
ao ]

27 1 8 |5

C g 2 10 " 20

42.
9 E

,,* 31 0 4 271 8 .
B224. 6.C*°21020,
¥ 5 l ¥ 18 9L
i
Haiiaure marpuiy C % 2B A.B orser 3anuummte
TaKKe CyMMY dIeMeHTOB MaTpuibl C.
4. JlaHo, 4TO _ . x%2,y%6,z%4, v 10.
350436 2? gg@ .’ 2 5k 6. x*°12y*°6z*°14vm1
6 =] B ox 1,y 4,z % >4, v 10,
. & B
Haiinure 3Hauenus Xx,y, z, v.
5. Oneparust yMHOKEHHUS JIBYX MaTPHULL MOKET OBITh 4. GHCHO CTONGLOB TIEpBOH M3 HHX
OCYIIECTBIIEHA TOJILKO TOT/Ia, KOT/Ia panHO THCIy CTpOK  BTOpOM
MaTpPHILbI;
0. Y4KCIIO CTPOK MEPBOM M3 HUX PABHO

-

YHCITY CTOJIOIIOB BTOPOW MaTPHIIb;

. 4YHMCJO CTOJIOIIOB MEPBOM M3 HHUX

pPaBHO UHCIY CTONOIIOB BTOPOM
MAaTpPHIIbI;

YHUCJIO CTPOK IEPBOM M3 HUX PaBHO
YHCIIy CTPOK BTOPOW MaTpPHILIBI.

6. B pe3ynbTate yMHOXKEHUSI MATPHUIIBI-CTPOKH Ha
MaTPHUILY-CTOJIOEI] TTOTy4YaeTCst

w =)

o

. KBaJJpaTHas1 MaTpuLa
. CKalp

. BEKTOP-CTPOKa

BEKTOP-CTOJOETI

7. B pe3ynbpTaTe yMHOKEHHSI MAaTPHUILIBI-CTOIOIA Ha
MaTpHUIy-CTPOKY IOJIy4aeTCs

. KBaJ|paTHas1 MaTpuLa
. CKalp

. BEKTOP-CTPOKa

BEKTOP-CTOJIOE]

8. B pe3ynbpTaTe yMHOKEHUS MaTpuUllpl 2X3 Ha
MaTpully2x3 MOJydaeTcs

. IpAMOYTOJIbHad MaTpuilia

. CKaysp

HEJIB35 YMHOXKUTH

BEKTOP-CTOJOETI




9. Onpenenutens - 3TO a. YHUCIO
b. BekTop
C. MaTpuia
d. mpsiMoyrosibHas TabnuIa
10. 310 hopmyna a. ONpeIeNIUTeNs
a, a, ~ b. Teopema Jlamnanca
o xoo xco v A 4
. a,v4¢ a 12a@1 C. MUHOp
. ’ d. marpuna
9. 310 cxXeMa BBEIUUCIIECHUS a. metogom ["aycca
OTIpeICTUTENs b. meromom Kpamepa
a a a
n Y%n 4y c. Merogom Cappyca
a Yava.a Ya ¥Ya.a ¥Ya va a PPy
d. MeTogoMm TpeyroiabHHKa
KA 22 33 21 32 13 31 12 23
a a a ~ ~ ~
—21 22 23
a a vapYa, a;vapvya, a,.vaz”Y
a da a
12 21
31 32 33
all a12 a13
a21 a22 a23
1 4 7 a. 1
10. Haiitu onpenenutens |2 5 §|. b. 2
316 9 c. 3
d. 0
e. 10
11. IIpaBUaBHO JIM HAWJIEH ONPEIEIUTEIND a. /[a
a, a, d b. Her

11 12 13

det A= a, Gy Gy *a,,Ya,Yay; a,Y a0,V ad; G

a v oS O M0l ,bOogp, MyIIO i Hy
3,7 L ey

v a
6131 azz 6133 12 23 HOI;I133(2)2]33"1‘3];05I 23 32 11 33 12

12. BenmuunHa omnpeAenuTenasl HE MEHSAETCS IpH a. [a

TPAHCIIOHUPOBAHUU, T.e. TMPH 3aMEHE CTPOK b. Her

CTOJI01IaMU U HA00OpPOT.

13. Onpepenurens -1 nopsaKa, MOAyYEHHBIN U3 a. Munop

MCXOJHOTO BEIYEPKHUBAHUEM 1-0i CTPOKHU U j-TO b. Anrebpanueckoe AONOIHEHUE

CTOJIOIA, Ha IEPECEYCHNH KOTOPBIX HAXOIUTCS c. Marpuna

BBIOPAHHBIN JJIEMCHT (@, ; , HA3BIBACTCSI d. BasucHblil MUHOD

14. Ompepnenurens paBeH CymMMe IPOU3BEICHUN Omnpenenurens

AJIEMEHTOB KaKO-T1M00 CTpoKH (WK cTONOIA) Ha UX b. Teopema Jlannaca

anreOpandecKue JOTOTHEHHUS.

DopMVvIa HAXOKICHUS
r J 7Y

Kaxk Ha3biBaeTcs 310 onpenenenue?




15. BelsicHuTe, Kakue U3 MPUBEICHHBIX MaTPHUII a. 1,4
SIBJISIFOTCSL POAYKTUBHBIMU b. 24
c. 1,4
1 [0,1 0,4} 2 {{'L,E l},?]; d 134
0,6 03 02 03
3 L2 05) ; i (l[},l 03
) 03 02)° ) 09 02/
16. BeiOepure nuiIHee OCHOBHOE CBOHCTBO a. BenuunHa ompenenuTens He
onpeaenuTens? MEHSIETCS TIPU TPAHCIIOHUPOBAHUH,
T.€. IIPH 3aMEHE CTPOK CTOJIOIAMU U
HA000pOT.
b. OOwmWMii MHOKUTEIH BCEX
AJIEMEHTOB HEKOTOPOTO CTOJIOIA
(CTpokH) onpeneaTuTeNsI MOKHO
BBIHECTH 32 3HAK OIPEICTUTEIIS.
C. DJIEeMEHTHI
MaTpuilbl A 0003HaYaI0TCs
OyKBamH ¢ JBYMsI HHJIEKCAMH,
MEPBBIN U3 KOTOPBIX YKa3bIBAET
HOMED CTPOKH, B KOTOPOU
HAXOJUTCS 3JIEMEHT, a BTOPOH -
HOMeEp CTOJIOLA.
d. Tlpu mepectaHoBKe IBYX
MapajuIeIbHBIX PSIIOB
OTpeENUTENIb MEHSET 3HaK.
17. KsangpaTtnas MaTpuna A Ha3bIBA€TCs a. ecmu onpenenutens © <o det A ne
HEBBIPOXKICHHOM, paBeH HYJTIO
b. ecnu onpenenutens © < det A
paBeH HYIIO
c. ecimu onpenenurens © < det A
paBEH CyMME€ 3JIEMEHTOB TJIABHOM
JUaroHaiu
a. TpeyroJbHas
b. muaronanpHas
18. [laiiTe Ha3BaHHE YTON MATPHLE C. COIO3HAS
A, 4, ... A, E;E d. TpaHCTIOHMpOBaHHAS
A A v A
ol 2 2 n2 [
47K B
*-.- ces .o ﬁ
A A A
f:'i In PPN nn
19 com d ~22 T & 5 A a. IlpaBuibHO
[ , TO COIO3HOM K A sIBIISI€TCS
10 33 b. He npaBumbHO
i
. @ 3 10
&
20. KBanparHas Matpuia, OonpeaeanTeab KOTOpor a. BBIPOXKJICHHOM




paBeH HYJII0, Ha3bIBAETCS b. ompenenenHon
C. HEBBIPOXKIACHHOU
d. HeompeneneHHON
21. BepHO 1M yTBEpkKACHHUE, UTO BCAKAs a. /Ja
HEBBIPOXKJIEHHAs MaTpulia A uMeeT 00paTHYIO b. Her
MaTpuiry A
22. ba3ucHblil MUHOD 3TO .... a. DJIEMEHTHI, CTOSILLIME Ha

NepeceueHny BBIOPAHHBIX CTPOK U
CTOJIOLIOB

b. Jllobolt  MmHOp  TOpsAAKa T
OTJIIMYHBIN OT HyJIs

¢. MakcuManbHbIN MOPAA0K
OTJIMYHBIX OT HYJIS MUHOPOB

d. Uncno, KoTOpoe cUHTAeTCs 110
OIIPEJENIEHHBIM NPABWJIAM U SABJIAETCS
OIHOM M3  XapaKTEPUCTHK  ITOU
MaTpHILIbI

€. Het nmpaBunbHOTO 0TBETa

23. Kak Ha3bIBaeTCsA HEHYJIEBOM MUHOP I-TO
nopsika’?

a. bazucHbIll MUHOD
b.[TonoxxuTenbHBI MHHOD
c. HezaBucumsiii MuHOp
d.I'maBHbIIl MUHOD

24. HaiiTu paHr MaTpuibl a. 2

A= 123 b. 6

456 c.3

246 d. 1

25. Haiftu paHr MaTpuLb a. l

b.2

457 c. 3
136 d.PaHr HEBO3MOXHO HAHUTH
e. Her nmpaBwibHOro oTBETa

8§92

26. Panr kakoil MaTpuIbl paBeH 2

lr(.-
D
== |
o= L |

[==]
1) ]

d. IlpaBunbHbie oTBeTHl A U b

e. IlpaBunbHbie oTBeTHl A 1 B




27.YeMy paBeH paHT MaTpPUIIbI

(=R —
| e = R A
0oy S

a. 1
b. 2
c. 3
d. 4

€. MaTpuilia HC UMECT paHra

28 PacmmpeHHas MaTpula 1aHHOM cucTeMsbl Oyier

HUMETH BUJIL:
2y + X2 o+ xy o+ Xy
X3 - X + 2x, =
2y + Ix, + 3x, =

21 1 1
(O 1 -1 2)
a. \2 2 0 3
2 1 1 1
(l 1 -1 2)
b. \2 2 1 3
2 1 1 1)1
(l 2 —12 2)
c. \2 2 1 3I3
2 1 1 11
(O 1 -1 2 2)
d \2 2 0 313
1 2 2 11-1
(1 2 172 —2)
e. \1 1 0 01-3

29 PacmmpeHHas MaTpuLa CUCTEMBI 3TO

a.  MaTpuIia, COCTOSIIAs U3

KOX(P(UITUEHTOB ISt HEU3BECTHBIX X,

X2y «oo Xp

b. Marpuia, cocrosmas u3
anreOpandecKux JOTIOTHEHUH

C. MaTpuIa, COCTOSIIAs U3
anreOpandecKux JOTIOTHEHUH, a
3aTeM TPAHCIIOPTUPOBAHHAS

d. wmatpwuia, cocTosias u3
K03 (HUIIMEHTOB ISl HEU3BECTHBIX
X1, X2, ... Xp, 4 3aTEM
TPAHCIIOPTUPOBAHHAS

€. MaTpuIla, COCTOSAMIAs U3
K03 (HUIIMEHTOB ISl HEU3BECTHBIX
X1, X2, ... Xn C JOOABJIICHHBIM CIIpaBa
CTONO1I0M CBOOOIHBIX YICHOB

30 Pemuts cucteMmy metonoM ["aycca:

x + le + 3.1'3 = 6,
2):] + 3.!:2 e X = 4s
3'.':] + Xp — 4.1'3 = 0

o
o,
= = =
e




o o o

31 Pemmts cucremy metonom [aycca:

n + 2 Xy + 3I3 = 'ﬁ,
2.1] - 3 Xy + Xy = U,
I — 2x; + 4x, = 5,

x — X + 3y = 3

e e e R

el el e " A ol TR T R o B i

(
A
()

X +2x, +3x;, =1, a. Cucrema onpenencHHas
4x, +5x, =2, b. Cucrema HecOBMeCTHas
—xy +6x, +dxy =1, c. Cucrema HeolpeneneHHas
5. BuifiepHTe BEpHOE YTRED®ACHHE:
32 JlaHHytO cucTeMy pemnTh MeTooM Kpamepa a. x;=10, xo=-1, As=0.
X +2xy =-|, b. X1=1, X2=-1, As=T.
*33‘3 Xy = -2, C. X1:-3, Xzz-l, As=4.
n+ x5 +txn= 1
B oTBeTe ykalaTh 3HaYeHHA NEPEMEHHBIX X, X2 H ONpeleNHTENA
As,
33 Pemnts cucteMy ypaBHeHu# metogoM ["aycca: -1
2.x| + 3']:2 e _1‘3 + Ilq_ — —3, 1
Ext s XE + 213 + 414 = E, _2
X o+ X o+ 3 - dxy = 6, a.?
=Xy + 2x3 + 3x + 5x; = 3. 1
2
b. V0
0
2
—1
C. 1
0
-2
1
d. M1
2
3
=2
€. 1




34 DneMeHTHI I1aBHOW JUAroHaIu MOJyYEeHHON a. 1 0 -8 3
TPEYTrOJIbHOM MaTPHUIIbI PaBHBI: b. 1 4 1 1
25, + X, — X +3x, =20 c. 1 26
! 2 . 4 ? d. 2 1 -1 1
5 = X +2x - x, =17, . 1 -1 1 1
35 Pemienue cuctembl JIMHEHHBIX YpaBHEHUM L1 |
ko
2%+ y=-1 x=t— Y=
5x+3y=-1 " 3\ 5 3
) 21
MeTooM Kpamepa MOXKHO IpeICTaBUTh B BUJIE: E’ ;‘ < 3
x= i }'=2 1
A B
2
X= | 3[ ~ ‘5 3|
I
1 3 5 -1
c.
2 -1
tl 1| -1
x=1 3 7T
1
o b4 k3

36 Metonom ["aycca pemnts cucremy

HOJ'Iy‘-ICHBI 3HAa4YCHUA

-2x, + 3x,-2xy,=2, xI  x2  x3
3x, — 2%, + X;=2, a. 1 0 2
~5x, +10x, - 7x; =3. b. cucrema HecoBMeCTHA
c. 1 -2 3
d 2 3 -4
e. 8 2 -1
37 HaiiTi yncno 6a3uCHBIX PEUICHUH CHCTEMBI a. 1
{ X +3xy + 23y +3x, = -1, b. g
5 : C.
2%, #3x, +4x, +6x, = 0. d 4
38 CKOJIbKO IEPEMEHHBIX B IAHHOW CUCTEME a. m
= allx]l al2x2 ... alnxn “ bl, b. n
- o +
lax. a x ...,a x b, c. mrm
o 2 2?2 2n n 2 d. n-m
;aaml‘xl- amZ‘xZ ot amnxn *° bm
39 CKOJIBKO CTOJIOIOB B JAHHOW CHCTEME a. m




= allxl al2x2 ... alnxn * bl,

/|

> o

lax . a x, ..,a x b,
6 21 1 22 2 2n n 2

: X°° b

aamlxl- am2x2- amnxn m

n
c. m+n
d. n-m

40 CucreMa nuHEHHBIX alreOpanyecKux ypaBHEHUH
COBMECTHAa TOI/Ja M TOJIBKO TOIJa, KOTJAa paHr

a. I[J'IH OIPEACIICHUSA COBMECTHOCTHU
CHUCTCMBI

pacCHIMPEHHOW MATpULbl CHUCTEMBbl PpAaBEH paHTy b. Teopema Kponekepa-Kamnemnnu
OCHOBHOM MaTpHIIbl. TO OINpECIICHHNE ¢. Merona Hax0XIeHUsI paHra

d. Pemenus CJIAY
41 Ecnu panr MaTpuilbl COBMECTHOM CUCTEMbI pPaBEH a. beckoHeuHOe MHOKECTBO PEIICHUI
4UCIIy IEPEMECHHBIX, T.C. 7 ‘o ,TO CUCTEMA UMCET b. HecoBmectna

c. EnuHCTBEHHOE penieHue
42 Ecnu B cucteMe m=n, a ONpeAeIUTeNb OTIIMYEH a. Cucrema wuMmeer OeCKOHEUYHOE

OT HYJIs, TO:

MHOYECTBO PEIIECHUHN

b. Panr wmarpunsl k03 uUIHEHTOB
IpU TEPEMEHHBIX MEHbINE YHCIa
NEPEMEHHBIX

c. Hmeet TOIBKO HYJICBOC pCUICHUC
d. CucrteM HecoBMeCTHas

e. HMeeT TONBbKO HEHYJIEBOE pelIeHHE

43 PemuTh CUCTEMY JIMHEMHBIX alre0pandeckux

YPaBHEHUM. 0
1
2x1+x,—x3=0 a 2
3x1+2x,+2x3 =0 4
X] + x3 = 0 6
8
b.
c.  Pemienuii Het
4
0
d 0
0
0
e.
44 Kakas cuctemMa ypaBHEHUM  Ha3bIBAETCA a. Jlrobyro CUCTEMY ypaBHEHUI




OJIHOPOJTHOM?

MOYKHO Ha3BaTh OJTHOPOJHOM.

b. Ecmu panr pacmmpeHHONW MaTpHIIBI
pasen 0
c. Ecnu Bce cBOOOAHBIE UTIEHBI HE
PaBHBI HYJIIO
d. Ecnm Bce cBOOOIHBIEC YIEHBI PABHBI
0
45 Haiinute panr MaTpHILbI a. 5
o 4 10 b. 0
4 8 18 7
10 18 40 17 ¢ 3
1 7 17 3 d. 8
46 Haiitu @Yf{ﬂaM?HT?‘HB}?{IO CUCTEMY PEILLECHUI a. 4
0 1 7 4 b. 6
A
00 00 ¢. 3
W0 -1 0 0 d. 1
CJIAY
47 HaifTu KOTM4eCTBO CBOOOTHBIX MTEPEMEHHBIX a. 7
X1+X2-5X3-7X4:0 b 2
2X]+X2+4X3 +X4:0 ’
3X1 +2X2 -X3 - 6X4 =0 c. 3
d 8
48. Haiinure 0OpaTHYI0 MaTpUIly K MaTpuie A A S~ ] w454
o ! 2 é a. 1
2 ) 12
b ] A S ] w353
& 341 b. 12
21
A S w252
c. 21 -
d. A’ x°°}ig 7 cd
' 273
it
49 Haiiti pyHIaMEHTATBHYIO CUCTEMY PEIICHHMA a. (-1,1,0,1,0), (5/3,-1,4/3,0,1)
X1 + 236'2 + 4X3 — B.X'4 =0 b. (6’_592710)7 (_4:550917)
3X1 + sz + 6X3 _ 4X4 =0 C. (6,8,1,0,), ('3’550’1)
d. (8,-61,0), (-7,5,0,1)

4x1 + 5x2 - sz + 3x4 - 0
3.7(,'1 + 8.7C2 + 24.7(3 - 19.?(,'4 =0




50 CxonbpKko 0a3MCHBIX PEIICHUN CHCTEMBI OYET, a. 12
€CIIY, paHI MATPULIbI U PACIIMPEHHON MaTpPUIIbI b. 16
rAcr 452 c. 6
s d. 4
a KOJIMYECTBO HEU3BECTHBIX — 47
e. 2
51 Haiitu obuiee penieHre cucTeMbl TMHEHHBIX 1
anreOpanyeckux ypaBHEHUH -56
4
2, -5C,
3X1—4x2+SX3+3X4=0 C
1
3x1 - 6x2 + 4DC3 + ZX4_ - O Cz
4x; = 8xy + 17x5 + 11x, = 0 a.
206, + - C
1 7 2
- C
7 2
Gy
G,
~ b.
1
Cl + ?CZ
’ C
7 2
€1
(2

Tema 2. BBegenue B aHauns

Bomnpoc

OTBeTHI

x 8

m ~
1 BeraucuTh npeaen =22x * 9x 10

1) 12
2) 0
3) O

8
4 9

(98]
=

2 BbluucnouTh npenen

1)”1,2
2)0
3) O
1
4) 2
5) 105

3 Beruucnouts nipeen

L
113




2x* 11x 15
lim <
=83 3¢ 5x 12

4 4

Ihm (—1)"
4 BbIsACHUTB, 4eMy paBEH n—bm( )

1) o3

2)-1;

3) He CyIIECTBYET;
4H1.

5 Kakue u3 nepedyncieHHbIX (YHKIMHA
6eckoHeuHO Maible pH xel :

1
Dy=x;
2)y=x";

_sinf_
y=""3;
4)y=co§2x;

5) Y = cos 3x.

6 Kakue u3 nepeuyricieHHbIX (YHKIIHIA
OeckoHeuHo Oounbiue mpu xe0 :

Dy=%x;
2)y=tgx;
y= “1}90,574;

y=i=z;
5)y =arctg x;

7 IlpousBeneHue 1ByX OECKOHEYHO MaJbIX U

0ECKOHEYHO OOJIBIIION BEJIMYNH ABIACTC:

1) 6eckoHEYHO MaJION BETUYMHOM;
2) 6eckoHEYHO OOJIBLION BETUUHUHOM;  3)
HEOIPEICIIEHHOCTBIO.

8 BBIACHUTB, KaKH€ U3 MEPEUNCICHHBIX
(byHKIUH HEeTpepbIBHBI B TOuke X=0 :

1

Dy=x;
2)y:vx+1:

{1, npux = 0
3)y=lx, nmpux>0;

—x, npux < 0
4)y:[0, npux =0

x, mpux =0
5)y=tgx.

9 IIpousBeneHne ABYX OECKOHEYHO MaJbIX
BEJINYNH SIBJIIETCS:

1) OeckOHEYHO Majoi BEIMYUHOM;
2) O€CKOHEYHO OOJIBIION BEITMUYNHOM;
3) HeompeaeNeHHOCTHIO.

Im (—1)"
10 Beisicuuthb, 4yeMy paBeH n—boo( ) :

1) o035

2)-1;

3) HEe CyIIECTBYET;
4l.

11 BpisicHuTb, Kakue QyHKINU SBISIOTCS
HENPEPBIBHBIMY, HO HE
nuddepeHIPYEMBIMU B TOUKE X

1)y =lx+2],xo =2
2) 2)¥ =lx—=5lx,=5;
3) 3y = Vx —8,x = 8.

4)y :tgx-l—g,xo =T,

b




Sy =vV3x%2—4x+1,x,=0.

12 BbIsiIcCHUTD, Kakie U3 QYHKIHH SBISIOTCA

nuddepeHIpyEMBbIMHE B TOUKE Xy = 1:

Dy =tg(1+Vx);

2) Yy = X arccosx;

)y =3Vx2—8x+3;
4)y =x%In(1 +x2);95)

13 YcTaHOBUTH COOTBETCTBUE MEKIY
rpadukamMu  pyHKITHI

MIPOU3BOIHBIMU Y "= f'(x)(a 6, B):

0 a X
a) 6) B)|
14 BoluucnuTh 3HaY€HUE MPOU3BOTHOM 1) -2
bysakm YV = x? + 2xy’? , B Touke M (2;-1). 2) 4
3) 0
4) -14

15 IpousBoaHas pyHkwu ¥ — xsindx

paBHa:

1) 4xsindx+cos4x;
2) - 4xsindx+cos4x
3) -4xcos4x+sindx

4) 4xcosdx+sindx

16 IIpousBoaHas BTOPOro nopsiaka 1) 12
y = 3 (2x+5)°
2x +5 paBHa... 2) &
(224513

J— 0 3
17 [lpousBognas Y = SN X ymeer BUI:

1) 3sin’x - cosx’
—3sin?x - cosx’

3sin?x’
Arengly:
18 IlpousBoaHas 1
(x — 25)2
x —25
paBHa ... ) (x + 25)3
—6




Y =250

19 Haiinute npou3BOAHYIO BTOPOIO
nopsika s QyHKIUU
3

JW:2x+5

1z
1) (2x + 5)3
6

2) (2x+ 5)3
—6
3) (2x + 5)2
24

20 IIpoBonoka pmmuHOO L corHyra B

4) (2x+5)3
4

)

x Xo
PSIMOYTOJIBHUK  KakoBBI pa3Mepsl 3TOTro 4_[5
OpSIMOYTOJIbHUKA, €CIM  €ro  IUIoab y o] E\
HaubobIasn? 1) 4
' A |
x Xo
cl m:
)y 4G
A |
x X0
3 Z
o,
3 4 0
A |
x Xo
4
.
4) 6 :
A |
x X0
4 =
ol_m:
5 3G
21 Haittm namOonpiiee W HauMeHbIee | 1) f(x)=9 f(x)=13
3HaueHus ¢yHkuuu f(x)= 2x+1 Ha | 2) f(x)=4 f(x)=13
HHTepBae €460 3)  flx)=13 f(x) = 10
4) f(x)=9 f(x)=11
5) f(x)=13 fix)=11




22 Haiitu wuHTEpBalbl MOHOTOHHOCTH

GyHKIMHE y = X*-2X

1) Ha, ﬁﬂ@ -yObIBaeT; Ha | 1;@_! -
BO3pacTaer

2) Ha - ﬁ’ﬂ@ -yObIBaeT; Ha .(:}0’.
‘i‘:-' - BO3pacTaer

3) Ha- ﬁ’j@ - BO3pacraer; Ha 1 ﬁ -
yOBIBacT

4) HE ) c - BO3pacTaeT; Ha 0; ﬁ -
yOBIBaeT

5) BO3PACTAET HA BCEH YMCIOBOM NPAMOU

23 HccnenoBath Ha SKCTPeMyM (YHKITUIO

y=(x-1)

~

1) HeT Todek FKCTpeMyma
2) x =1-rTouka min
3) x = 1- Touka max
4) x =0- Touka min

5) x =3 - Touka max

24 Haiitu nuddepennman GyHKIuu

y = arctg e**

2
dy 2¢° " dx

1) ] e4x
2
dy * 2¢°" dx
2) ] er
2Xx
dy e dx
3) ] er
. 2x
dy Ko € dx
4) ] e4x |
. _ 2er
dy = dx
5) ] e4x

Tema 3. JuddepenunaibHoe ucuucjieHne PyHKIHHN IBYX IepeMeHHbIX

Bomnpoc

OTBeTHI

1. O6nacte onpeaeneHus: GyHKINH

Z*%nx y

1) Bcs MIOCKOCTH -
X0 x
2) TOUKH TpaBee (BBIIIE) IPIMOK Y

x,y x50,y % OI

3) MHOXEeCTBO
4) 2




z% I x*y
2. OyHKIHSA AMeET 00JIaCThIO

OTpeIeIICHUS

I)prrx'y L
2)xx°x()nyx°x0.

3) BCS IJIOCKOCTH

3. OyHKIHS IBYX MEPEMEHHBIX, Kak U (QYyHKITUS
OJIHOI TIepeMEeHHOM, MOXKET OBbITh 3a/1aHa

1) pa3HbIMH criocoOamMu
2) TaOIUYHBIM

3) aHaTUTUYECKUM

4) TI'padpuueckum

z > (%)

1) ompeneneHa B 3TOi TOUKE U HEKOTOPOU

4. OyHKIMA HA3bIBACTCS
€€ OKPECTHOCTH;
nen v M 0 (xo ’ y 0 ) . P .
PEPLIBHOLL 8 MOUKe , €CTIM OHa: lim fM
2) umeer npenen M =S ,
3) STOT mpenen paBeH 3HAYCHUIO (PYHKIINH
z" f(x’y) B_TOUKE MO
x ~
5. dyHKuUUA Jx,p) HASEIBACTCS 1) ecom OHa MMEET B OTOH ToUKe
(x, ) TOJTHBIN U PepeHmal.
~ b
Ouppepenyupyemoti 6 mouke ) 2) ecnu oHa quddepeHuupyema B
3TOM TOUKE
7. CKOJIbKO YaCTHBIX MPOU3BOIHBIX BTOPOTO 1) 2
z % f(x
NOpsiIKa UMeeT (PYHKITUS Jxy) gg i
4) 8

8. Kak Ha3pIBatoTCst 3T MPOU3BOIHbIE?

1) ITIpousBoaHbIE BTOPOTO MOPSAIKA
2) CwmemnranHbple TPOU3BOIHBIC

9. Haiitu 3xcTpeMyMsl (hyHKIIUH

z%x Yy 3xy

1) x=1;y=1; Zmin=-1
2) x=1;y=1; Zmax=1
3) x=0; y=0; He onpeneneHo
4) x=0; y=1; Zmin=-1

10. ITycTe npon3BoauTcs 1Ba BUia TOBapoOB,
0003HaYUM HMX KOJMYECTBA 4epe3 X u Y. ITyctp

XOO 8 )(OO 1 O
IIEHBbI Ha 3TH TOBAPBI P, » P ,a
dynxuus zatpar C *° x* x) y* . Haiirn
MaKCUMYM TPUOBLIH.

1) x=0; y=1,; Pmin=-1
2) x=2; y=4,; Pmax=28
3) x=4; y=2; Pmax=§8

Pa3znen 2. UnTerpajbHoe ucunciaenue. udpepenunaibiblie ypaBHeHUs

Tema 4. HeonpenesieHHbIN MHTErpaJ

Bomnpoc OTBETHI
1 Yto Ha3bIBaeTCS HUHTETPUPOBAHUEM ? 1) Onepanust HaXOKEHUSI HHTErpalia
2) [IpeobpazoBanHme BBIpAKEHUS C

UHTErpaaMu
3) [Tpenen npuparienus: GyHKIUU K
NPUPALICHUIO apTyMEHTa

2 Korpa mpumeHsieTcss METOJl UHTETPUPOBAHUS
HEOIpeIeICHHBIX UHTETPAJIOB MO YacTAM?

1) Korna (yHKIUS UMEeT KBaJApaTHBIN
KOpPEHb
2) KOT/Ia TIOJILIHTETPAIbHOE BBIPAKEHUE

COJIEPKUT MHOXKUTENU (QyHKIUH arcsin(X),
arccos(x), In(x)




3) HE TIPUMEHSETCS] HUT e

4)
KOpEHb

Korna (yHKIUS UMeeT KBaJApaTHBIN

3 Jlnga dYero HCHOJB3YIOT METOJ 3aMEHbI

MEPEMEHHOM (METO/1 OICTAHOBKM) UHTErpajia?

1)  49TOOBI CBECTH MCXOIHBIA UHTETPAI K
0oJiee MPOCTOMY C MOMOIIIBIO TTEPEX0aa OT
CTapo NEPEMEHHON UHTEIPUPOBAHUS K
HOBOW MMEPEMEHHOM;

2)  mpOCTO HEOOXOIUMO BBIITOJHUTH KaKue-
HUOYIb TpeoOpa3oBaHMs

3) IS YCIOKHEHUS MOJBIHTETpaAIbHOU
byHKIMHA

4)  nus TOro, 4TOOBI MOTOM MOYHO OBLIO
ObI HCTONIB30BaTh MeTo1 HploTOHA -
JleiiOHu1a
4 BpiOepute nepBooOpazHyo IS 1) F(x)=16x*-x
Gynkuun f(x)=4x—1 2)  F(x)=2x’
3) F(x)=16x*x+1
4) F(x)=2x* —x+1
5) F(x)=16x*
5 Haiigure oOmuii BUI IEpBOOOPA3HBIX JUIS 1) -5x+C
bysakun f(x)=—5 2) -5x
3) -5+C
4) 5x+C
6 HeormpeneneHHBIM HHTETPAJIOM OT (PYHKITUU 1) MHOECTBO BCEX €0 NMEPBOOOPA3HBIX

[ X mHasbiBaercs

dynxmuit F(x) C.

2) MOJBIHTETPATbHAS (YHKIHS f X ;
7 Bena f(x) > x* , mepBooGpasHoit ams Hee 1) x /3
ABJIAETCS 2) x3 /3.7
3) x/3 C
4) x/35
5) Het npaBunbHOro orBera
8 Dopmyra HaXOXKACHHS 1) Huddepennmana oT HEONPEASICHHOTO

Al dx *dF(x) C FL\(x) dx * f(x)dx

WHTErpasa
2) [Tpon3BOHOM OT HEOMPEEIEHHOTO
WHTEerpasa

9 Besikast popMysia HHTETPUPOBAHUS COXPaHSIET
CBOM BH/JI ITPU TIOJICTAHOBKE BMECTO
HE3aBUCUMOU TIEPEeMEHHOM JII000H
muddepenuupyemoii pynkimu ot Hee. Kak
HA3bIBAETCSI IaHHOE CBOMCTBO HEONPEIEICHHOTO
uHTerpasua’?

1) NuBapuanTHOCTH (HOPMYJITBI
HHTErPUPOBAHUSI
2) Huuero He onpenenser

3) MeTo oICTAHOBKH, 3aMEHBI
MepEMEHHOM MPU UHTETPUPOBAHUU

Tema 5. OnpenesieHHbIN HHTErpas

Bomnpoc

OTBeTBI

1 Teomerpuueckuil CMBICT ONPEIEICHHOTO

1) IJIOIAAb  KPUBOJIMHEHMHOM  Tpameuuu




b
unrerpana S, < 'il [ xdx
a

aABb , orpanmuennoii rpaduxom QyHKIEH

y* [ x, mupamevu x*a,x* b u ocswo
Ox .
2) wiomans npsamoyroishuka dABb

OrpaHHYEHHON rpadukoM (GyHKIHH V <° f X,

npaMBIME X *° @, X *° b u ocsro Ox

2 Kak Ha3bIBaeTCsl GyHKLUS, AT KOTOPOit

CYILIECTBYET orpezeeHHbIN

b
(W) [ xax

UHTETpaj

1) uHTErpUpyeMoi Ha 3TOM OTpEe3Ke
2) muddepeHurpyeMoil Ha 3TOM OTpe3Ke

3 ®opmyna HetoToHa - JleiiOnuna.

Bribepure npaBuiibHYI0 GOPMYIHPOBKY

1) Unrerpan ot muddepenuuana pynxmmu F x
paBeH  mpupameHmioo  GyHkmmm [ X Ha
POMEKYTKE WHTETPUPOBAHUS

2) (M) xdx=Fb-Faq

bdeb°FbF
3 xXax=r x| x° -r a
VW xa=F o fFheFe

b a
+ (W xdx * (S xdx
a

1) [Ipu mepecTaHOBKE MpeEiIOB HHTETPUPOBAHUS
3HAK MHTCTpaJla MCHACTCA Ha HpOTI/IBOHOJIO)KHBIf/'I
2) Ilpu mepecTaHOBKE MPEEIOB WHTETPHUPOBAHUS

3HAK MHTETpaIa He MEHSETCS Ha
MIPOTUBOIOJIOKHBIN
5 Ecniu Qynkumst y % [ X uHTerpupyema Ha lg Her
’ 2) Ha

OTpe3Ke '(b'a;b@ ua = c°<b 1o moxHO

JIM OTPEe30K MHTETPUPOBAHUS pa30UBaTh Ha

qacTu:

6 FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI JAHHOT'O HMHTCrpajia

. 1 ¢
fer xdx bli!f

1) UHTerpan B TOUKe X=C
2) Cpennee 3HaueHHE (PYHKIUU f X Ha

OTpe3Ke '(b'a;b@.
3) Ywucno

7 Ilpou3BoaHas OIpeNeeHHOr0 HMHTErpaia o
MEPEMEHHOMY BEpXHEMY MpeJielly paBHa

1) monpiHTErpanbHOW  (QyHKIMH, B  KOTOpOH
[IepeMEHHAas HMHTETPUPOBAHMSI 3aMEHEHA 3TUM
npeeaoM

2) TOJBIHTETPATBHON QYHKIIUH

3) MPOM3BOHON MOJIBIHTETPATHHOU (PYHKITUN

> xdx

8 BerunciuTs !i' .

1)-10
2)4
3)32

9 Kak Ha3bIBaeTCA

b b
lilud\/: uy b_ lil vdu
a

a

dbopmyna

1) Herotona-Jleitoauma

2) Komm

3) HuTerpupoBaHus 1o 4acTiIM

4) UHrerpupoBaHue 3aMEHOI nepeMeHHON




10 o xakoif U3 GopMys HYKHO BBICUMTHIBATH

IUIOIIAb IJIs TaHHOM (bHprI)I
Vi

f(x)

7

X

b
D S* (M) xdx
b

2) 8§ lil ydx

b
3) S )/ xdx

o a b
11 HecoOCTBeHHBIN HUHTETpAT 1) oouH W3 KOHIOB wuiau  00a  oTpeska
WHTETPUPOBAHUS YAaJICHBI B OECKOHEYHOCTh
2) ¢pyHKIMA HE OrpaHMYeHa Ha  OTpe3Ke
WHTETPUPOBAHUS
3) nm.1 u?2
12 WccnenoBatb Ha CXOAUMOCTb HWHTErpaj 1) Cxomutcs
T_ dx 2) Pacxoaurcs
l% : 3) He cymectByer
1 [] " []
13 Yemy paBeH HecoOcTBeHHbIH wuHTerpan | 1) Pacxomurcs
¥y 2 2) He cymecTByer
!il Ia - dx 3) 1
x. 1
14 BpluucIuTh HECOOCTBEHHBIM wuHTerpan | 1) m
|’ )0
L x 4) 2n
&>
Tema 6. luddepeHunaibHbie ypaBHEHUS
1 -HudhdepennumanpHoe ypaBHEHUE 3TO 1) He3zaBUCHMYIO IEPEMEHHYIO,
ypaBHEHUE, CBA3BIBAIOLIECE 2) UCKOMYIO (PYHKIIHIO
3) e€ NpoM3BOIHBIE
4) omHoBpemeHHO 1, 2, 3
2 JludpdepeHnmanbHOe YpaBHEHHE  MOXKET HE 1) na
colepKaTb B SIBHOM BHUJE  HE3aBUCUMYIO 2) Her

MEPEMEHHYIO U UICKOMYIO (PYHKIIHIO

3 3amaua HaAXOXKJIEHUS PEIIEHUS YpaBHEHUS
v\ % f(x,y) , yIOBIeTBOpSIONIEe HAYATEHOMY
yenosuio f (X, ) % y,, HasblBaeTcst

1) 3amaueii Jlarpanxa

2) 3amauciit Komm

3) 3amadeil ompeaesneHrs YaCTHOTO PEIIeHUS
Y

4 Besikoe pemenue y < @(x,Co ), 1) Bepro
MOJTyJaroIIeecs 2) He BepHoO
u3  obmero pemenns y = @(x,C) mupn
KOHKpPeTHOM 3Ha4enun C *° C, , HasbIBacTCA
YACTHBIM PEILICHUEM.
5 yLA % 5; y(2) * 20. Haitgure C )5

2) 10

3) 25

4) 20

6 Kak nassiBaercs takoe J1Y?

1) ypaBHEeHuEM c

MCPCMCHHBIMU

pa3aessIFOIUMHCS




JUAR fi(x)>¥ fi(y) mm  f(x)dx " f,(y)dy |2) ypaBHCeHHEM c pa3eneHHbBIMU
[IEpPEMEHHBIMU

7 MOKHO TIPEACTaBUTH B BUJIE YPABHEHUEM C 1) na

pasnenstomumucs xyL\ x> y? 2) mer

8 uddepenmansHoe ypaBHEHUE IEPBOTO 1) y% y—%

MOPSI/IKAa HA3bIBACTCST OJTHOPOIHBIM, €CIIH €TO =

MO>KHO TPECTaBUTh B BHJIE l/‘_h
2) M(x,y)dx N(x,y)dy*0

9 F(x, v, yQ, y Q,..., 3™ ) % () 3) OV BbICIIHX TOPSIKOB
4) OO6mwmii Bun 1Y n-ro nopsaka

10 3agaya Komw i1t ypaBHeHus n -ro nopsiaka — |1) HalTH perieHue audepeHnnaibHOro
YpaBHEHHMS, yIOBJICTBOPSIOIIET0 HAYaIbHBIM
YCIIOBUSIM
2) HalTH o0Ilee perieHue

. b depeHIMaTBbHOTO YPaBHEHHUSI
'y 1) onHopojHoe 1Y

H dx Py ) 2) nuHelHoe 1Y
3) obmee pemenue 1Y
4) JIMHEWHBIM HEOHOPOIHBIM
YpaBHEHHEM.

Kputepun oneHuBaHus NPH TeKyllleM KOHTPOJIe (TeCTOBbIE 3aaHusl A5
CaMONOATrOTOBKH 00Y4YaIOIINXCs)

OneHnBaHNe TEKYILIETO TECTUPOBAHMS OCYIIECTBISETCS MO HOMHHAIBHOM IIKajle — 3a
HpaBI/IJIBHBIf/’I OTBCT K KaXJIOMY 3aJlaHUIO BBICTABJIACTCA OJUH 63.]1.]1, 3a HEC HpaBHHBHBIﬁ — HOJIb.
OO01as oleHKa Ka)KA0ro TecTa OCYIIECTBISETCS B OTHOLICHUH KOJMYECTBA MPAaBUIBHBIX OTBETOB K
o011IeMy YHCITy BOTIPOCOB B TECTE (BBIpaXKaeTCs B MPOIICHTAX).

IIpu ouenke 75 % u Gonee MpaBWIBHBIX OTBETOB TECT CUYMTAETCS NMPOMJIEHHBIM (OIIEHKA —
3a4TEHO).
KonruecTBo MonbITOK MPOX0XKACHUS TECTa U BPEMS Ha €T0 MPOXO0KJICHHE — HEOTPaHUYEHHO.

1.3 OneHouyHbIe MaTepHAJIbI AJIs1 IPOBEIEHUs IPOMEKYTOYHOM aTTeCTAlNU

Buja npomexyTo4HOM aTTeCTAlMH: IK3aMeH

VYcenoBueM Jomycka K IIPOMEKYTOYHOM aTTECTAllMHd — 3K3aMEHY SIBJISIETCS BBIIIOJIHEHUE U
3ammTa (MOJy4YeHHE OTMETKM «3auTeHO») M0 BCEM IPAKTUYECKUM paboTaM, MPOXOKICHHE BCEX
TECTOB TEKYILEH aTTeCTaluu

OK3aMEH NPOBOJUTCS B IIEPBOM CEMECTPE U3YyUEHUS AUCLUILINHBL.

JK3aMeHAUMOHHBIN OMJIeT COCTOUT U3 JBYX TEOPETUYECKUX BOIPOCOB, U3 MPUBEIECHHBIX
HIDKE, U OJTHOM 3a]1auu, NOJOOHOM U3 MepeyHs AJIsi CAMOCTOSATENIBHOTO PEIICHUs], B PAaBHOM CTENeHH
OXBaTBIBAIOIIMX BeCh MaTepuas. OTBEThI Ha BOIPOCH! U PELICHHUE 3a/1a4M 1al0TCs MMCbMEHHO.

Bpems npoxoxkaeHus MMCbMEHHOT0 3K3aMeHa ¢ OLEeHKON 90 MUHYT.

IlepeyeHb BOPOCOB K IK3aMEHY

KonTpoabHble BOIPOCHI

1. Martpuusl. Bunst matpui. Onepanuu HaJ MaTpUIIAMH.

2. OmpenenauTenu MaTpUIbl, METOJIbI UX BBIYUCIICHUS.

3. MuHopsl u anredpandeckue gomnoiaHeHus. Teopema Jlamnaca.




4. CaoiicTBa onpeeauTeNe.

5. OOpatHas matpuma. Teopema 00 oOpaTHOW MaTpuile. AJTOPUTM BBIYHCICHUS OOpaTHOU
MaTpHULbI.

6. Panr marpuiiel. DieMeHTapHbIE TPEOOPA30BAHUS MATPHIIHI.

7. basucubei MuHOp. Teopema Kponekepa-Kanemm.

8. Mogenb JleoHThEBa MHOTOOTpAcie€BOl HIKOHOMUKH (OanaHcoBbli aHanu3). [IponykTuBHas
MaTpHIIA.

9. JlunHeiiHag Mozaeiib oOMeHa.

10. Ompenenenne cucremsl anredpanueckux ypaBHeHui (CJIAY). OcHOBHBbIE NOHATHS U
onpeaenenus. [lonstue pemenuss CJIAY. Onpenenenue coBmecTHol, HecoBmecTHON CJIAY.
Teopema o kosnuectse pemenuid CJIAY.

11. Cucrema n nuHEHHBIX anreOpandecKUX YpaBHEHUM C 71 HEW3BECTHbIMU. PerieHue
CHCTEMbI JIMHEHHBIX alreOpanyeckux ypaBHEHUH MaTpUUHBIM METO/IOM.

12. Cuctema 7 JUHEHHBIX aJreOpanuecKuX ypaBHEHUH C # HEW3BECTHBIMU. PereHue
CUCTEMBbI JIMHEHHBIX anredpandyeckux ypaBHeHui metoqom Kpamepa.

13. Cucrema n nHMHEHHBIX anreOpaMvecKux ypaBHEHHMH C /1 HEW3BECTHHIMU.  Pernenue
CHCTEMBI JJMHEHHBIX ajlredpanyecKux ypaBHeHUN MeTooM [aycca.

14. Cucrema m MTMHEHHBIX anreOpanyecKuX ypaBHEHUH C 71 TIEPEMEHHBIMHU.

15. Cucrembl m JNUHEHHBIX OAHOPOJHBIX YPAaBHEHUH C n NEpeMEHHbIMU. Teopema O 4ducie
pemenuii oqHopoHoi CJIAY.

16. ®@yHnaMmeHTabHAS CUCTEMA PEIICHNH CUCTEMBI JIMHEMHBIX OJTHOPOJIHBIX YPaBHEHUH.

17. IlonsiTie OMNpPEAEIICHHOTO HWHTErpajga, TIeOMETPUYECKUH ¢ HKOHOMHYECKUM CMBICH
omnpeneneHHoro uHrerpana. CoiicTBa omnpezaesneHHoro unrerpaina. ®opmyna Hetotona-
JleitOHuna

18. MeTobl BBIYKCICHHS OTIPEACIICHHOTO NHTETpaja: MOJCTAaHOBKOM U MO YaCTSM.

19. Brruucnenue miomnaan miocKoi (GUryphl C TOMOIIBIO OMPEICIEHHOTO HHTErpaa.

20. HecoGcTBeHHBIE HHTETpaJIBl 1-T0 poja, reoMeTprudecKass HHTepIpeTaLus.

21. HecoOGcTBeHHBIE UHTETPAJIBI 2-TO pPO/A, TEOMETPUYECKasi HHTEPIIPETALIUS.

22. TlousTue QyHKIMH ABYX EPEMEHHBIX, €€ TEOMETPHUECKHI CMBICII.

23. YacTHBIE H TIOJHOE MMpHUpaICHHUC (bYHKI_II/II/I HCCKOJIBKUX TICPCMCHHBIX. (DYHKI_II/II/I
HECKOJIbKUX INEPEMCHHBIX B YKOHOMHYECKOH TCOPpHH.

24. YacTHble MPOU3BOHBIC IEPBOTO MOPSIKA.

25. YacTHble TpOU3BOHbIE U AU(PEpeHIInaNbI BBICIIUX TOPSIKOB.

26. uddepenuupoBanue ciokHbIX QyHKIUH. JuddepenimpoBanue HEIBHBIX (yHKIIHAN.

27. Nonnsiii nuddepennman GyHKINN HECKOIBKUX TEPEMEHHBIX.

28. DkcrpeMyM (PyHKUMU ABYX MEPEMEHHBIX.

29. Haubonbliee 1 HauMeHbllee 3HaueHue (PyHKIMH B 3aMKHYTOH 00JacTH.

30. MeTon HaMMEHBIINX KBaAPATOB.

31. YcnoBHslil akcTpeMyM. Meto MHOKUTeNeH Jlarpanika.

32. Iuddepennuanpuple  ypaBHEHHs 1-TO  TIOpsAIKAa: OCHOBHBIE  TOHATHA, (DOPMBI
MNpEaACTaBJIICHUA, TTOHATUC OGH.[CI‘O 1 9aCTHOI O pemeHHﬁ, HUX rCOMCTPHUYCCKAad WHTCPIIPCTALA,
3agada Ko, Teopema Komn.

33. Omnpenenenne nudPepeHIHATBHOTO YPaBHEHUS C Pa3IeISIIONIMMU TTEPEMEHHBIMH, METO/T
€ro UHTETPUPOBAHUSL.

34. Tlonsatue omHopomHoro auddepeHIuaIbHOTO YpaBHEHHsT 1-TO TopslKa, METOJ €ro
HHTETPUPOBAHUA.

35. Ilonsatue nuHeiHoro auddQepeHunanbHOr0  ypaBHeHHs 1-ro  mopsaka.  MeToabl
UHTETPUPOBAHMSL.

36. Ilpumenenune quddepeHnnanbHbIX YpaBHEHUNH B S)KOHOMHUKE




Kputepuu onieHHBaHUS MPOMEKYTOYHOT0 KOHTPOJISI — IK3aMeHa
Ha sk3ameHe pe3ynbTHpyolIas OlleHKa BBICTABISETCS 110 YEThIPEX0aUIbHON CHCTEME
(HEYTOBIIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOIIO, OTIINYHO).
Kpurepun onieHuBanus:
— I[IOJIHOTA U MPABUIIBHOCTL OTBETA,
— CTCIICHb OCO3HAHHOCTHU, TIOHUMAHUA U3YYCHHOTO,
— SI3BIKOBOE O()OPMIICHHE OTBETA.
IMoka3aTeu M MIKAJIA OLEeHNBAHMS:

[Ixaja oneHUBaHUSA IToxka3zaTean

CTaBUTCS IPU MOJIHOM OTBETE HA JiBa BOIIPOCA U BEPHOM PELICHUH
3aJ1a4M IIPH ITOM:
- o0yuvaromuiics MoJHO u3jaraeT MaTepua, 1aeT MPaBUIbHOE
OIpE/IEIEHUE OCHOBHBIX TIOHSATHUH;
- oOHapy»XuBaeT IOHUMaHUE MaTepHuala, MOXKeT 000CHOBATh
Otianuno CBOM CYXKJICHUS, IPUMEHUTh 3HAHUS Ha NIPAKTUKE, IPUBECTU
HE00XO0IMMbIE IPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO U
CaMOCTOSITENIbHO COCTaBJICHHbIE, B TOM YHUCIIE U3 Oy ymiei
npogecCHOHaIbHON 1S TEIbHOCTH;
- HU3Jaraer MaTepual MocJe0BaTeIbHO U MIPABUIIBHO C
TOYKH 3PEHUSI HOPM JINTEPATYPHOTO S3bIKA

BBICTABJISIETCS MPU HEMOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM
peIIeHUH 3a]1a4M TIPU STOM:
- 00ydJarouuics JaeT OTBET, YAOBJIECTBOPSIOIINMA TEM e
TpeOOBAHUAM, YTO U JUISI OTMETKH «5», HO J0IyCKaeT 1-2 ommoKu
u 1-2 HeoUueTa B MOCIIEIOBATEILHOCTH U SI3BIKOBOM O(OPMIICHUH
H3JIaracMoro

Xopomuo

MoJy4yaeT o0yJaromuiics mpu: 1) HEMOJIHOM OTBETE Ha J[Ba BOIIPOCA U
HETIOJTHOM PEIICHUH 331auu; 2) HETIOJIHOM WJIM HEBEPHOM OTBETE Ha
OJIMH U3 BOTIPOCOB U HETIOJHOM PEIICHUH 3aJ1au; 3) HEBEPHBIX OTBETaX
Ha JIBa BOIIPOCA M BEPHOM pEIlICHUH 33aauu; 4) BEPHBIX OTBETAX Ha JIBa
BOIIPOCA M HEBEPHOM PEIICHUH 33]]a4d ITPH ITOM:

- oOyuaromuiicss 0OHapy>KMBAET 3HAHUE U TOHUMAaHUE OCHOBHBIX
YoB1eTBOPUTEIHHO MTOJIOKEHUHN JAaHHOW TE€MBI, HO:

- W3JIaraeT Matepuai HeMoJHO U JIOIyCKaeT HETOYHOCTH
B OTpeIeNICHUU TOHATUH WK (HOPMYITHPOBKE MPABUIL;

- HE YMEET JIOCTaTOYHO TTyO0KO M JOKa3aTEIbHO 00OCHOBATH CBOH
CYXKIICHUS ¥ IPUBECTH CBOU TIPUMEPHI;

- UW3JaraeT MaTepual HeMoClIe0BATeILHO U JJOMYCKAET OUTHOKHI
B SI3bIKOBOM O()OPMIICHUH U3JIaraeMoro

BBICTABJISIETCS TIPU HEBEPHBIX OTBETaX Ha JIBa BONPOCA M HEBEPHOM
PCIICHUUN 3aJa4U IIPU 3TOM:
- oOyuaromuiicst OOHapy>KMBAET HE3HAHUE OOJIBIIEH YacTH
HeynoBjieTBOpUTEILHO COOTBETCTBYIOIIIETO BOIPOCA, TOMYCKAET OIIUOKHU B
(bopMyITHPOBKE OTIPEACTICHUN U PaBHII,
—  HMCKaXaIOIIHe UX CMBICI, OECIIOPSI0YHO U HEYBEPEHHO
u3jaraeT MaTepua

Buja npoMexyToOYHON aTTeCTAalMU: 3a4eT



VYcnoBueM pomycka K IMPOMEKYTOUHOM AaTTECTAlMU SIBIISIETCS BBIIOJIHEHME U 3allMTa
(monmy4yeHre OTMETKH «3a4T€HO») MO BCeM paboTaM M CaMOCTOSITENbHO pEIIEHHBIX 3ajad,
IIPOXOXJAECHHUE BCEX TECTOB TEKYILEH aTTECTAlluU C PE3yJIbTaTOM He MeHee 75% 1o KakIoMy.

3aueT NpOBOJUTCS B BTOPOM CEMECTPE U3YUEHMSI TUCLUILINHEI.

TexHonmorusa NpoBENECHUs 3a4eTa — MPOXO0XKICHHE KOMIUIEKCHOTO TECTa MO BCEM H3yYEHHBIM
TEMaM.

TecToBple 3aaHHsI KOMIUIEKTYIOTCSI U3 BOIPOCOB TEKYLIErO KOHTPOJS, B PaBHOM CTENEHU
OXBAaTHIBAIOIINX BeCh MaTepual. Bpems npoxoxaenus tecta 40 MUHYT.

Kpurepun oueHuBanus:

OrneHnBaHKe OCYIIECTBIISIETCA MO IBYX0alIbHOM cucTeMe.

OI.[CHI/IBaHI/Ie MPOMEIKYTOYHOI'O TCCTUPOBAHUA OCYUICCTBIIAICTCA IO HOMHUHAJIBHOH IIKaje — 3a
MPaBWIbHBIM OTBET K KaXXIOMY 3a/IaHUIO0 BBICTaBJISETCS OJUH Oaul, 3a HE MPaBUIbHBIA — HOJb.
OGH.IEUI OLICHKA KaXJ0ro T€CTa OCYHICCTBIACTCA B OTHOUMICHUUN KOJUYCCTBA IMPABUJIIBHBIX OTBCTOB K
00I1IeMy 9nciTy BOTIPOCOB B TECTE (BBIPAYKAETCS B MPOICHTAX).

B mnpoueHTHOM COOTHOIIEHHHM OLEHKH (M0 JBYXOaUIbHOW CHUCTEME) BBICTABISIIOTCS B
CIIEYIOIIMX JHana3oHax:

«HE 3a4TeHO» - MeHee 75%:;
«3auTeHo» - 75% - 100%.
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