IIpunosxenune k padoyeii mporpaMmme M CIHIIJIUHBI
JInneiiHas anredpa U MaTeMaTHYECKUI aHAJIN3

Hanpasnenue noarorosku — 38.03.01 DxoHomuka
Hanpasnennocts (mpoduib) — DKOHOMMKA NPEANPUATUN U OpraHu3aluil
VYueOnslii man 2023 roaa pazpaboTku

®OH/JI OHEHOYHbIX CPEJICTB

1. Hazna4yenue ¢onaa ouenounbix cpeacts (POC) no nucunniute

®OC mno y4yeOHOH JUCHUIUIMHE — COBOKYIHOCTh KOHTPOJBHBIX MAaTepUasoB,
MpelHAa3HAYEHHBIX ISl M3MEpPEHMs] YpPOBHSA JOCTWKEHHMS OOY4arollMMCS YCTaHOBJICHHBIX
pe3ynbTaToB 00Y4YEHHUs, a TaKKe YpOBHSI COPMUPOBAHHOCTH BCEX KOMIETEHUUH (MJIM MX 4YacTei),
3aKkperyieHHbIX 3a aucuumiauHo. dOC wucnonb3yeTcss MpU MPOBENEHUM TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallUK O0yUaIOLIUXCS.

3agaun OOC:

- ymOpaBlieHHE TIPOIECCOM MPHOOpETeHUsT OOyJaIMMUMHUCS HEOOXOIUMBIX 3HaHUM,
YMEHH, HaBBIKOB U (OpMUPOBaHUEM KoMIeTeHIUH, onpeneneHHbix B PI'OC BO;

- OLIEHKA JOCTHXEHHM 00ydaromuxcs B MPOIECCEe U3YUEeHUS TUCIUIUINHBI C BBICIEHUEM
MOJIOKUTEIBbHBIX/OTPUIIATENILHBIX ~ PE3yJAbTaTOB M IUIAHMPOBAHHME  TMPEAYNPEKIAIOMNX/
KOPPEKTUPYIOLIUX MEPOTIPUSATHUH;

- of0ecrieueHWe  COOTBETCTBUSI  pe3yabTaToB  OOydeHHMs] — 3ajgadyaM  Oymayuiei
po(eCCUOHAIBHON JAEATEIbHOCTH 4Yepe3 COBEPLICHCTBOBAHMWE TPAJAMLIMOHHBIX M BHEJPEHHE B
00pa3oBaTeNIbHBIN MPOLIECC YHUBEPCUTETAa MHHOBALIMOHHBIX METOI0B 00Y4EHHUS.

2. Crpykrypa ®OC u npuMeHsieMble MeTO/IbI OLIEHKH MOJy4YeHHbIX 3HAHU I
2.1 O6umue ceegenust 0 POC

®OC 1mo3BOJIAET OIIECHUTh OCBOCHHE BCEX yKa3aHHBIX B pabodeil mporpaMme JECKPUIITOPOB
kommneTeHuy, yctaHoBiaeHHbIX OIIOII. B kaduecTBe METOJ0B OIEHUBAHUS MPUMEHSIOTCS: 3aJIaHUS
JUIsL  CaMOIIOJATOTOBKH ~ OOYYAIOIIMXCS, OKCIPECC-ONMPOC Ha JISKIHSAX IO TEKyIeH TeMme,
CaMOCTOSITEIIPHOE PEIICHHE 3a1a4 U OOBSICHCHHUE UX PCIICHUS.

CrpykrypubiMu ssiemeHTamMu POC no nucuuiuinHe sBisitoTes: @OC mna npoBeaeHus
TEKYIIET0 KOHTPOJIS IKCIPECC ONMPOC Ha JIEKIMSX MO TEKYyIIeH TeMe, CaMOCTOSITENIbHOE pellleHue
3ala4 U OOBSCHEHUE MX perieHus, mkaiabl onennBanusg, ®OC ans mpoBeAeHUs MPOMEKYTOUHOMN
aTTectaluu (dK3aMeH), COCTOSIIUN M3 BOIMPOCOB, TPEOYIOMIMX MUCBMEHHOTO OTBETa, M JAPYrUX
KOHTPOJIbHO-U3MEPUTENbHBIX MAaTEepPHAIOB, OMHUCHIBAIOIIUX MOKA3aTeNH, KPUTEPUU U KAy
OLIEHHBAaHHS.

IIpuMmeHsieMble MeTObI OLEHKH MOJYYCHHBIX 3HAHUI 10 pa3aejaM IMCUUILTHHBI

Tekymas aTTecranus (KOJIMYECTBO
3a/1laHui, paboT)

CaMoCTOSITETTEHO
TeMbl Oxempece- | e sanau|  LECTOBBIC TIpomexyrounas
ompoc Ha p 3aaHus I arrecraiys
U OOBSICHEHHE HX
JEKIHAX 10 CaMOTIO/ITOTOBKH
. penTeHus
TeKyIeif Teme o6yJarommxcs

Paznen 1. JInneiinas anredpa. Beenenune B ananu3s. lndpepennuanbHoe ucuncieHne GyHKuun IByx
NepeMeHHbIX

Tema 1. JIuneitnas anreOpa + + + DK3aM€H

Tema 2. Beenenue B ananns + + + 3K3aMEH




Tema 3. luddepennumansHoe ucuucieHne

+ + + 9K3aMCcH
(GYHKIMHU IBYX IEPEMEHHBIX
Pa3nen 2. UaTerpajbHoe ncuuciaenue. JInddepennuaibubie ypaBHeHUs!
Tema 4. HeonpeneneHHbI HHTETpall + + + 3a4eT
Tema 5. OnpeneneHHblii HHTErpal + + + 3a4eT
Tema 6. Iuddepennmansusie ypaBHEHUS + + + 3a4er

2.2 OneHo4Hble MaTepHuaJibl 1JId IMIPOBCACHUS TCKYHIETI0 KOHTPOJISA

JKCIpece ONMpoc Ha JIEKIUAX M0 TeKyIeii Teme

KonTponsHbIi BOIIpoC

Tema 1. JInneiinas anredpa

1 Uto Takoe marpuna?

2. [TepeuncnuTe BUJIBI MATPHIIL.

3. HazoBute oneparuu HaJl MATpUIIAMH.

4, YMHOKEHHE MaTPUIIBI-CTPOKH Ha MaTPHITY-CTOJIOCT]

5. YMHOKEHHE MaTpULIbI-CTOJIONA HAa MAaTPUILY-CTPOKY

6. [TpaBuiI0 yMHOXKEHHSI TBYX MaTPHIT

7. [poussenenneM Marpunsl A= (a,. j ) Ha ckaysp (uncino K) HaseiBaercs
8. CBolicTBa onepamuu CJI0KEHUs MaTPHIL

9. Onepanys cia0XKeHUs! BBOJUTCS TOJIBKO JUIsl MATPHII. . .

10. Kax mpoBepuTh paBEeHCTBO IBYX MaTPHIL

11.  Omnpenenuteny MaTPHIIBL.

12.  Omnpenenutenu MaTpUllbl BTOPOTO NOPSIKA, METOIbI MX BHIYMCIICHHUSL..
13. Omnpenenutenu MaTpULbl TPETHETO MOPSJIKA, METOIbI UX BHIYUCIICHUS. .
14.  Onpenenutenu MaTPULbl N-TO MOPSAKA, METObI BHIYMCIICHUSL. .

15.  IIpumenenue meroaa Capproca.

16. MeTto pa3yioxKeHus 1o 3JIEMEHTaM CTPOKH HJIM CTOJI0Ia

17. CBoiicTBa onpeaenuTenen

18.  Munopsl

19. AnreOpandeckre JOTOJTHCHUS

20.  Teopema Jlamnaca.

21. Kakast MmaTpuiia Ha3pIBa€TCsl HEBBIPOKICHHON?

22.  OOpatrHas MaTpHIia.

23.  Teopema 006 0OpaTHOM MaTpuIIe.

24.  ANropuTM BBIYHMCIICHUS OOpPaTHOW MaTPHIIBI.

25.  TloHsATue TpaHCIOHUPOBAHHON MaTPUIIBI

26.  Coro3Hast MaTpuLa, crnocod HaXOXKJICHHUS.

27.  CBOICTBO JMHEWHON KOMOWHAIIUU 3JIEMEHTOB CTPOK (CTOJIOIOB).

28.  KsagpaTtHas matpuiia A Ha3bpIBaeTCs HEBBIPOKJICHHOM, €CIIH. ..

29.  Bcskas HEeBBIpOXKJIEHHAS MaTpulla A UMEET... MaTPUILy

30.  OmnpexneneHue paHra MaTpHIIbL.

31.  CaoiicTBa paHra MaTpuIlbl

32.  DneMmeHTapHble NpeoOpa30BaHUs MATPULIBL

33.  KBajgparHas HEBBIPOKJIEHHAS MATPHUIlA BCETja IMEET PaHT, PABHBIH ...

34.  Ilpu xakoil onepariy paHr MaTpUIbl He MeHsieTcs?




35.  M3mensiercs Iu paHT MaTPHILbI IPU NEPECTAHOBKE JBYX MapaJlIeNbHBIX PSAJOB MATPHIIBI
JBYX CTPOK (WM ABYX CTOJIOLOB)?

36. Ilpu yMHOXEHHH BCEX JJIEMEHTOB CTPOKH (WM CTONOIA) HA YUCIIO HE PaBHOE HYIIO
paHr MaTPHIIHI ...
37.  UYTo MOHMMAIOT MO/ IIEMEHTAPHBIMH MTPEOOPA30BAHNUSIMU MATPHIIBI?

38.  Uto mpou3oiaET ¢ paHrOM MAaTPHIIBI, €CIIU OTOPOCHTH CTPOKY, COCTOSIIYIO U3 HYJICH?

39.  UYto mpou3oiaET ¢ paHrOM MATPHIIBI, €CITU OTOPOCHTH CTOJIOCI], COCTOSIITNN U3 HyJIeh?

40. Kaxoi#t Mmunop Ha3biBaeTCsi 6a3UCHBIM?

41.  OmnpepneneHue CUCTEMbI JIreOpandyeckux ypaBHEHUN

42.  OcnoBHuble oHaTus u onpexaenenus CIIAY.

43.  Tlonstue pemenust CJIAY.

44.  Omnpenenenue coBMecTHOM, HecoBMecTHOU CJIAY.

45.  Teopema o xosmuectse pemenuit CJIAY.

46.  Cucrema " nuneiinbix anrebpanveckux ypaBHeHuii ¢ /! HensBecTHBIMH.

47.  PenieHue cucTeMbl JMHEWHBIX aJIreOpandyeckuX ypaBHEHUN MaTPUYHBIM METOJIOM.

48.  Yro HaszeiBaercs pemeHuem CJIAY?

49, Pemenne cuctemsl TMHEHHBIX aireOpandeckux ypaBHeHu MetogoM Kpamepa.

50. st pemenus CJIAY meronom Kpamepa kakum JT0DKEH OBITh OTIPESIUTENb CUCTEMBI?
51.  Buj cucremsbl n JIMHEHHBIX ajireOpanyecKkux YpaBHEHHUH ¢ N HEU3BECTHHIMU/

52. Kak 3anucarh cucreMbl m JTUHEHHBIX anreOpanyecKuX ypaBHEHHUI ¢ N HEU3BECTHBIMU?
53. Pemenne cuctempl TMHEHHBIX areOpandeckuX ypaBHEHU MeTooM [ aycca.

54. bazucueiit Munop. Teopema Kponekepa-Kanemm.

55.  Korga cucrema THHEHHBIX aJlreOpandecKuX ypaBHEHUH COBMECTHA.

56. KonundecTBO pelieHui CUCTEMbI, €CIM PAHT MAaTPHULbl COBMECTHON CHCTEMBI pPaBEH
YHCITy IEPEMEHHBIX.

57.  Kakue pemieHus UMEET CUCTEMa, €CJIM PaHT MaTPULbl COBMECTHON CHCTEMBbl MEHbIIIE
uyciIa epeMeHHsIx, T.e. | <MN?

58.  basucHbIe penieHns CUCTEMBI.

59.  ®opmyna HaXOXKIEHUS OA3UCHBIX PEIICHUN CHCTEMBI.

60. Yrto Takoe HEOCHOBHEIC NEPEMEHHEBIC, KaK OHU OHpCI[CJ'IfIIOTCﬂ?

61. Mertop 'aycca.

62. Kaxkas cucrema Ha3pIBaeTCsI HECOBMECTHOM?

63. dyHJaMeHTaJIbHAs CHCTEMa PeleHU

Tema 2. BBegenue B aHajan3s

ITonsitue npeaena GyHKIUU B TOUKE

CBs3b OECKOHEYHO MaJjbIX BEJIMYMH C InpcacjiaMu (I)YHKI_H/Iﬁ

CBs3b MCXKIAY OECKOHEYHO MaJIBIMHM U OECKOHEYHO OOJIBIIMMHU BEINYHMHAMHI

[lepBrlii «3amedaTebHBIN» Mpeaes

Uto Ha3bpIBaeTCs PyHKIMEH OTHOM He3aBUCUMOMN IIepeMeHHOM?

Uto Ha3bIBaeTcst 00J1acThIO onpeaencHus GyHKuuu?

Kakue cnocoObl 3ajanus GyHKIUU 3HaeTe?

HazoBuTte 0cHOBHBIE CBONCTBA (DYHKIIUU.

OO |NOOIRWN P

CaoiicTBa mpenenoB GpyHKIun?

10 Kakas ¢pyHKIUS Ha3bIBAETCS] HEMPEPBIBHOM?

11 HasoBute cBOHCTBa HENPEPHIBHBIX (PYHKIIMHA.

12 Yro Ttakoe OeCKOHEUHO OOJIbIIas, 0ECKOHEUHO MaJjlas BeIUInHA?

13 CdopmynupoBath nepBblil, BTOpOH 3aMeuaTeNbHbIE MPEAEb.

14 Yro Ha3bpIBaeTCA TOUYKOW pa3pbiBa MEPBOTO (BTOPOro) poaa GpyHKIHN?

15 Jlath onpeneneHue Mpou3BoAHON (QyHKIUU.

16 Yto Ha3bpIBaeTCs KacaTeJbHOM MPSIMOM K IMHUU B TaHHOU TOYKe?




17 BeiBectu GopMyIibl Ui TPOU3BOJIHBIX BCEX OCHOBHBIX 2JI€MEHTAPHBIX (DYHKITHIA.

18 Yro nazeiBaetcs quddepeHnnanom QyHKImmn?

19 Hazosure cBoiicTBa nuddepeHnnanos GyHKINN.

20 Kak 6epyTcst mpou3BOIHBIE BBICHIUX MOPSIKOB?

21 Cdhopmynupyiite npaBuio Jlonuras.

22 Kak ompeaenuTs TOYKU SKCTpeMyma GpyHKInn?

23 Kak onpenennTb HHTEPBAJI BO3PACTaHUS U YObIBaHHS (DYHKIINU;

24 Kaxkast GyHKINS HA3bIBACTCS MOHOTOHHOM?

25 Uto Takoe TouKa neperuda?

26 JlaiiTe onpeeneHne BhITYKJIOH, BOTHYTOH QyHKINm?

27 Yrto Takoe acumirora? HazoBure BUIBI ACUMITTOT.

28 Hanwmure Gopmyity juis Haxoxaenus guddepennunana pyukiun Y = f (X) .

Tema 3. luddepennnanbHoe ucuucjeHrne PYHKIUM IBYX NepeMeHHbIX

1 Yro HazpiBaeTcs PpyHKIMEHN IBYX HE3aBUCHUMBIX IEPEMEHHBIX?

2 Yro HazpiBaeTcsi 00JIACThIO onpeieTieHns QYHKIMHU ABYX HE3aBUCHMBIX IEPEMEHHBIX ?

3 Uro Ha3pIBaeTCs YaCTHBIM MPHUPAIICHUEM U YaCTHBIM Ju(pdepeHanoM no X GyHKuun
JIBYX HE3aBUCHMBIX IEPEMEHHBIX ?

4  Yto Ha3bIBAETCS YACTHOM MPOU3BOIHON N-ro MOpsaAKa PYHKINUU JBYX HE3aBUCHMBIX
IIEPEMEHHBIX?

5 Yro HazpIBaeTcs MoIHBIM nuddepenmraniom?

6 Kaxkoe npaBuio auddepeHITnpOBaHUS CI0XKHOW QYHKITUN?

7 UYto Takoe TOYKH dKCTpeMyma?

8 CdopmynupoBaTh 10CTATOYHBIE YCIOBHSI SKCTpeMyMa JUlsl QyHKLUHU IBYX HE3aBUCHUMBIX

INCPEMECHHBIX.

9 Kaxkue HeoOXoquMbIe YCIOBHS AJIS1 HAXOKIEHUS dKCTpeMyMa (QYHKIUS ABYX HE3aBUCUMBIX

MePEMEHHBIX?

10 B yem cyTh MeTOJ]a HAUMEHBIITUX KBAIPATOB?

Pasznen 2. UnTerpaabnoe ucuncienue. lnddepennuaibuble ypaBHeHH s

Tema 4. HeonpenesieHHbIH MHTErpPaJl

JlaiiTe onpeneneHue nepBooOpa3HOi.

Uto Takoe HeonpeIeICHHbIA HUHTETpa?

FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI HEOITPEACTICHHOI'O HHTErpajia.

CBolicTBa HCOMPCACIICHHOI'O MHTCrpaJia.

Kak npoBeputhb pe3yabTar npouecca UHTErpUpOBaHUS ?

HazoBute 0CHOBHBIE METOIbI I/IHTerI/IpOBaHI/IH?

HazoBute criocoObl HHTErpUpOBaHUs PAIMOHATIBHBIX JPOOEH.

HazoBure crioco6bl HHTErpUpOBaHHS TPUTOHOMETPHUECKUX (PYHKIIHHA.

OO |IN|O|O1BWINF

HazoBute criocoObl HHTErpUpOBaHUs HPPALIMOHAIBHBIX APOOEH.

Tema 5. OnpeneseHHbIH HHTErpaJ

UYto Ha3bIBaeTCs ONpeIeIEHHBIM MHTErPAJIOM OT JaHHOH QyHKumMu?

Kak ONPCACIIICTCS TUIOIIAAb KpHBOJ’IHHGﬁHOﬁ Tpalncuruu 1mpu nNoMomun I/IHTeraJ'Ia?

Chopmynupyiite u JOKaKUTE MPOCTEHIIINE CBOMCTBA OMPECIEHHOT0 UHTErpaa.

KakoB reomMeTpruecKuii cMbICI ONPEAEICHHOTO HHTEerpajia OT JaHHON QyHKImH ?

QW N|F

UYro Ha3bIBaeTCs HECOOCTBEHHBIM MHTETPaJIOM OT Pa3phIBHON (PYHKIIMM MO JaHHOMY
KOHEUYHOMY MHTEepBaly?

6 HpI/IBeCTI/I MMPUMCPLI CXOAATIUXCA U paACXO AAMINXCH HECOOCTBEHHBIX HHTCTPAJIOB.

Tema 6. ludgdpepenunanbHbie ypaBHeHHS

1 [aiite onpenenenue quddepernnanbaoro ypasuenus(/[Y) nepsoro nopsaxa.

2 Yro HazpIBaeTCs peleHueM qudQepeHInanbHoro ypaBHeHus? Yto siBisieTcsi HEU3BECTHOM
B muddepennunansHoM ypaBHeHHH? YTO Ha3bIBaeTCs mopsaKoM auddepeHnnanbHoro




ypaBHEHUs?

[Tpu kakux ycnoBusx auddepeHuanisHoe ypaBHEHHE TIEPBOTO MOPSAKA HA3bIBACTCS

YpaBHEHHEM C pa3eISIONIMMUCS IEPEMEHHBIMHU ?

UYrto Ha3pIBAIOT 0OUMM penieHreM auddepeHnanbHOro ypaBHeHUs ?

Uto HA3BIBAIOT YACTHBIM penieHneM auddhepeHnaTbHOr0 ypaBHEHUs !

Kakne muddepennnanbapie ypaBHEHHS HA3bIBAIOT JTMHEWHBIMU ?

Kak MoxHO pemnth uHelHble ogHopoaablie Y 1-ro nopsinka?

Kak coctaBuTh ypaBHEHHE CIIpOCa, ypaBHEHUE JIOTUCTUKH, YPABHEHNE PAaBHOBECHOM IICHHI B
BUJE TP PepeHINATHHOTO YpaBHEHUS ?

w

oo N|o|o b~

Kputepuu ouneHMBaHHMs NMPH TeKYIIEM KOHTpPoJie (IKCIpecc OMpPoC HAa JIEKIUSIX MO TeKylei
Teme)
OneHrBaHME TEKYIIETO SKCIPECC OIMpoca OCYIISCTBISICTCS 110 IMKale OICHUBAHHS —
3a4TEHO/HE3aYTEHO.
KonmruecTBo MONBITOK MPOX0KICHUS OTIPOCa U BPEMs Ha €ro MPOXOXkKICHUE — HEOTPaHHICHHO.
Kputepun oreHuBaHUS TPHU TEKYIIEM KOHTpPOJIE (PKCIPECC OMpOoC Ha JISKIUAX MO TEKyIIeh
TeMe):
— TOJTHOTA W MPaBUIIHOCT OTBETA;
— CTeTeHb OCO3HAHHOCTH, TOHUMaHHSI H3y4eHHOTO;
— SI3IKOBOE O(OPMIIEHHE OTBETA.
TTokazareny u IIKajIa OIlCHUBAHUSA
Ilkana
OLlEHUBAHMS

IMoxa3zaTenu

- 00yUaromHMICs TIOJTHO M3JIaraeT MaTepHa, AaeT MPaBHIILHOE ONPEIeIICHIE
OCHOBHBIX ITOHSATHH;

- 0OHapyKMBaeT MOHMMAaHUE MaTeprata, MOXXeT 000CHOBATh CBOU CYXICHHS,

3aureHo MPUMEHHUTD 3HAHUS HA IPAKTHUKE, IPUBECTH HEOOXOAMMBbIE IPUMEPHI HE
TOJILKO M3 y4eOHUKA, HO M CAMOCTOSITEIIbHO COCTABJICHHEIC,

- W3JaraeT MaTepuall MOCIeI0BATEIBHO U IPABUIBHO C TOYKH 3PEHUS HOPM
JIMTEPATYPHOTO SI3bIKA

- oOyuaromuiicsi 0OOHapyKHMBaeT HE3HAHUE OOJIbIIIEH YacTH
COOTBETCTBYIOIIETO BOIPOCA;

He 3aurteno - JIOITyCKaeT OMMUOKK B (POPMYIIMPOBKE OTIPEACICHUN M MTPABHJI, UCKAKAIOIIHEC

UX CMBICIT;

OecropsI0YHO M HEYBEPEHHO M3JIaraeT MaTepual

CamocTosiTe/ibHOE peleHne 3a1a4 U 00bsICHEHH e UX PelIeHUus

KoHTponbHbIi Bompoc

Paznea 1. JIuneiinas anreopa. Beegenune B ananus. {uddepenunaibHoe ucHucjaeHue
(pyHKuMHU IBYX NepeMeHHbIX

Tema 1. JInneitnas aaredpa

[TpakTuyeckoe 3anstue 1-7

3 7 1 4
1. Pemuts MaTpuuHOE ypaBHeHHe X - =
2 5 0 3
3 7 1 4
2. Pemurh MaTpuYHOE ypaBHEHUE X =

5 0 3




3. I[aHLIManI/IuHA=((1) _23 _45); B=(_3 =3 7);C=(7 & 3).

Haiitu matpury D=2A+B-C.

2 1 -6 3
4. Jlanw Mmatpunsl A= ( ) B =£ 0} . Haiitu cymmy, pa3sHOCTb U IPOM3BENCHUE

-1 3) 7
MaTpHII
2 3 4 5
5. TpaHCHOHMPOBATH MATPHUILY A — 1 2 5 6
/7 2 3 2
4 5 6 8
6. YMHOXXHTH MaTpPHIIBI:
1 01
IY(3 0 (3 : Sj- -2 1 0};
B : 6 -2 7 ’
a2 o1

6)

7. Haiitu onpeaenutenp 4-ro nopsiika MyTeM MPUBEACHUS MaTPHILIBI K TPEYroJIbHOMY BUY
T o 5 i - ]

7-14|

-3

A=

s -9 2 7|
4

6 1 2)

8. Metonom [Maycca pemuTh CUCTEMY JTUHEHHBIX YPAaBHEHUH U HANTH BCe Oa3MCHBIC PEIICHUS:
-+ 3%, —2x,= 2,
=3x +10x, - Txy =10.

2 3 4 5
9. Haiitu onpenenuresnb MaTPULBL A 1 2 5 6
7 2 3 2
4 5 6 8
1 4 7
10. Haiitu onpenenutens 2 5 §|.
3 6 9

. . . 2x, +x,—x. =1
11.]Toka3ath COBMECTHOCTb JJAHHOM CHCTEMbI IMHEHHBIX YpaBHEHUH 1 perlitth €& mePoaom ["aycca

4x,— X, +3x, =11
3X +2X, —4x,=2




2 5 2
12.Haiinure matpuity, oopatayio matpuie A=| 1 3 1
1 30
2x+y=-1
13 Pemnth cucTeMy TUHEHHBIX ypaBHEHUH xHy=-l meronom Kpamepa.
2 0 40
14 Haiitu panr matpunst A={3 0 6 O
1 0 -30
15 Pemuts cucremy CJIAY ¢ 1BymMs HEM3BECTHBIMH MaTPUYHBIM CLIOCOOOM {4)( roy="1
2X+3y=3
2X + X, +3%, =7
3X — 2%, + 2%, =1

. + +X, =12
16 Metonom lNaycca pemuTh cucTeMy, HAMTH paHT U Bce Oa3UCHBIE PEIICHMS: X +5% + X

17 Haiiti ¢pyHIaMEHTAIBHYIO CHCTEMY PEIICHUN CUCTEMbl YPAaBHCHUI:
I+ Xy — By + 2x,+ x =0,
2x, = 2x, = 3x,~ Tx, +2x;=0,
x 4+1lx, =12x, +34x, - 52, =0,
X, = Sx,+ 2x, - lbx, +3x, =0

3X, —5%,+3%,=0
18 HaiiTti ¢hyHIaMEHTAIBHYIO CHCTEMY PEIICHUH CUCTEMBI YpaBHEHUH X —2X,+2% =0

—4X +6X,—3% =0

19 Jlna mpousBocTBa Tpex BuaoB u3nenuit P1, P2, P3 npeanpusitue ucnonb3yeTr Tpu BUaa coipbs Si,
S, Ss. HeoO6xoquMble TEXHOIOTHYECKHE XapaKTEPUCTHKY ITPOU3BOCTBA U3ICTHI
npenacTaBieHsl B Tabnuie. CocTaBbTe IUIaH BBIMYCKA U3JICIHMA C yYETOM 3araca ChIpbs.

Paex 0] CHPBA I BRI HATEITHH,

BEC, BT H3T, Jamacu
Bun crapea P, [ P, 1 P, ChIpLA
s i) ' 3 4 1160

5 3 i s 1160
ot B | 3 | 26500




20 Ilo maHHBIM MO UCTIIOJIHEHUIO OaTaHca MEeXAY IBYMs BUJAMH OTpacieil, IPUBEACHHBIX B

TabIuIe:
Orpaeis HﬂgrrpurlEumnmnﬂ-u- }nlerP'-ll-ll:dl"l HH."II‘.IF!r!:ﬂ
HOPE ODOTPENIEANE, JPH. 6, | DPHIVET EpOAYET
FnepreTiga 8 ] a2 &l
MammmmocTpoetne 12 16 2 10

BrruncnanTs BeTUYHMHY KOHEYHOTO ITPOIYKTa, €CJIM BEKTOP BAJIOBOTO BHIMTyCKa OYJET paBeH
(100, 140)"

Tema 2. BBegenue B aHajaiuns

[IpakTuueckoe 3ansitue §-14

X% +3x
1 Beraucnuts npegen lim —————
x>3X"+X-6

- 1+3x° -2
2 Beramcnmuts npezien lim ———.
x—1 X" —X

3 Beruucauts npezgen lim ﬂ
x>0 TX3+2x° +3
;2
4 Bsraucouts npenen lim Sl 24 X,
x—0 3Xx
X
5 Beruuciuts npegen lim (X;Sj )
X—o0o\ X — 2
6 Omnpenenuts xapakrep paspbiBa Gynkiun f(X) = < B TOUKe x=0,
3+5
1
7 Mccnenosarh HENpepeIBHOCTE PyHKIMH Y = — 9
X —_
8 HccnenoBaTh HENPEPHIBHOCTH (DYHKIIUH
1
TR
Ha OTpe3Ke:
1[25]; 2) [4;10]; 3)[0,7].
9 Omnpenenuts XapakTep TOUYEK pa3pbiBa (yHKIIUH:
_X+2
Xx—2
10 OmnpenenuTh XapakTep TOUYEK pa3pbiBa GYHKIUU:
1
y =
(X—=2)(x-3)
11 BbuuCIUTH NPOU3BOJAHBIE:
1) Sn X -CcosX; 4) x-arctg x;
1 1
2) —+ ; 5) tgx+ctg X;
SNX COSX
3) x-arcanx; 6) COS X + arccos X.

12TTonw3yscek npaBuioM audepeHIIMpOBaHUS CI0XKHON (QyHKIINN, HAWTH POU3BOAHBIE (DYHKIIMIA:




1. y=cos(x2 +2x — 4). 6. y=sin (x3—3x +5).
2. y=sin ex. 7. y=cosIn x.

3. y=e 2x-3. 8. y=e—X’,

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

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

13 Haiitn nmpon3BoAHyIo HessBHO 3a1anHod pynkumn 2 —SIN(X—Y)+ X + y* =0

_ 5 2
14 Haiitu TpeTbl0 IPOU3BOIHYIO (YHKIIUU y=2x-3X"+In X

15 Haiitu npenensl ¢ noMobio npasuia Jlonurans:
Inx

m X' —6x°+14x* —30x+ 45
g 3 X' —7x*+15x-9

2x° +x—1
4. Haiitu npenen QyHKIMU 5X* —7x+12 pu X—> 0,
eX _e—X .

im————. ljm SN
5. x—>0 |n(1+ X) 7. x—0 er -1

g1 . X=—s8inXx

lim : lim——.
6. x—0 X 8. x—0 ex _ esmx

16 CocraBuTh YpaBHEHHUS KacaTeIbHBIX K TpagukaM (QyHKITHI:
1 y=x2-3x+2 B Touke (3;2).

2. y= Vx B TouKe (4;2).

3
17 MHccnenosaTs Ha HAJTMYUE JIOKAIBHBIX SKCTPEMYMOB (QDYHKIUIO Y = Z X —x3—9x% +7.

. 3
18 Haiitn HanOoJbIIIee ¥ HAUMEHbIIIEE 3HAUYCHUS ()YHKIIHH y=— x* — x® —9Ox? + 7 Ha UHTEpBaje

(-3,4,25),
19 HaiiTu MakCUMyMBbI 1 MUHIMYMBbI U TIPOMEKYTKU BO3PACTaHUS U YObIBaHHS (DYHKIIMNA:
x* —6x+13
1) f(0)=x3—3x2—-X+5, 2) f(x)= —;
X_

20 Haiitu muddepenunanst GyHKIMI:
1. y=x3-3Inx.
2. y=sin 3x.

Tema 3. luddpepenunanbHoe ucuncjaeHne QyHKIUHA IBYX epeMEeHHbIX

[IpakTuyeckoe 3anstue 15-18

1 Haiiti yacTHBIE IPOM3BOAHBIE TIEPBOTO U BTOPOTO MOpAAKa Z= X — Xy* +3X° + y* —1.

"

2 Haiitu yacTHyto npousBoHyl0 Y dyHKkuMM z=In(y+ ‘&) .

2
o o —
3 Haiitu nonsslit judpdepentman Gpynkiuu £= 3™

3 1
4 Haiitu skcTpeMyM QyHKIUU Z= > X2+ 2xy 5 Y —BX-y+2.




5 Pe3ynbTaThl H3MEPEHUI BETWYMH X U Y TIPECTABJICHBI TaOIUIICH
X 2,0 25 |30 |35 |40 |45 |50 |55 |60

y 120 75 [125]145/|16,0| 185 | 20,0 | 20,5| 22,0

CocTaBUTh YpaBHEHHE JMHEHHOM 3aBUCUMOCTH Y(X), UCIIOJIb3YSI METO/T HAMMEHBIIINX KBAIPATOB.
[TocTponThb 3aJaHHBIE TOYKH U MOJYYCHHYIO MPAMYIO.

Pa3nen 2. UaTerpajbHoe ucuuciaenue. JInddepennuaibubie ypaBHeHUs!

Tema 4. HeonpeneeHHbIH HHTerpaJ

[TpakTuaeckoe 3anstue 19-22

X

1 BBUUCTUTH WHTETpPAT: ICOS x(2tg x+ € 4 4)dx.
COS X
B 2 2 3
2 BbUUCIUTE HWHTETPA I 2-X CoS' X+ 3?9 X+5C0S X ax.
COS™ X
3 BeuucnuTe WHTErpA: Isi N X(1+——— —4ctgx)dx.
x’sinx
4 BBIYHCIUTH WHTETPAIIBL:
X—7 X+
I 23— dx. I 2—8 dx.
X" —5Xx+6 X +X-2
2X+3 dx
J G ™ o
(x=2) (Xx=D(x+1)
5 dx
5 Haiitu unrerpan: | ——
SINX
. 3
an™ X
6 Haiitu unTerpan I ——dX
J/cos” x

dx
. 2 .
Sin? X+ 25N XCOSX — COS> X

7 Haiitin maTEeTpan J

8 Haiitu unTerpan J sin* xcos? xdx

Tema 5. OnpeneseHHbIH HHTErpaJ

[IpakTnueckoe 3anstue 23-25

1 Breruuciaurs:

)% %
) | — 2) | (Sinx + cosx)dx.
L Vx g
1 1
3) I e”*dx. 4) I(\/; + X?)dx.
0 0
5
2 BLIIH/ICJII/ITLI xdx .
o V1+3X

1
3 BrraucnuTh Uconb3ys GopMyiTy HHTETPHUPOBAHUS TI0 YaCTSIM J' In(x+1)dx
0

4 Haiitu miomaam Gurypel, orpaHUYEHHON JTUHUSAMHU:
y= X45x+6, x=-1, x=2, y=0.

5 HccnegoBaTh CXOAUMOCTD U BBIYMCINUTD CXOASIIHECS HUHTETpaJibl:




Tdx Tdx Tdx Tdx
1) !ﬁ 2) !?, 3) {? 4) .[F,a>0.

6 3arparsl pupMbI Ha coJepKAHNE YIPABICHYECKOTO alapara 3a IMecTh MECSIeB ONpeAesaTCs

. o Tt
dyuxmueii f(t)=50+10sin’ e HaiiTu moJTHBIC ¥ CpeTHIE M3EPIKKH 3a 3TO TIEPUOI.

Tema 6. {luddepenunanbHbie ypaBHeHUS

[IpakTuaeckoe 3anstue 26-27

1
1. BpISICHUTD, siBIsieTCS U QYHKLIUS Y= T pemenreM mudQepeHInanbHOT0 YpaBHEHHS
X

2y'+y°=0.

2. BolscHNTS, aBnsercs i GyHKIHS y = x + Cx® pemenneM auddepeHnaTbHOTO ypaBHEHNS
xy'—2y+x=0.

3 Haiitn o6muit naTerpan auddepeHnnanbHOro ypaBHEHHS
1. cosx(1+ y*)dx = 2y dy.

2. tgx- y' = ctgy.
3. Vxy' —=(1+3x)y =0.
4. (\/snx-y ++/snx)y’' -y cosx = 0.

-y
4 Haiiti o6uiee pemenne muddepenuansHoro ypapuenns Xy =2X €* +VY.

X* + y?

5 Haiitu o6mmee pemienne audQepeHnHaIBHOrO ypaBHEHUS Y = oW
X

6 Haiitu pemenue ypapuenus Y + 6x2y =0.

7 Haiitn o6uee pemenue auHeitHOTO MM depeHIHaIbHOT0 YpaBHEHHS Y + Xy = —X°.

(o]

CHpOC U IPCAJIOKECHUE HEKOTPOI0 TOBapa MOryr OBLIThH 3aIKCaHbl B BUJIC

D=60-2 p—%, S=40+2p+ % . Haiitu paBHoBecHyto ieny p(t), eciu p(0) =15.

Kputepun oueHuBanus

OrneHrBaHuE TEKYLIEr0 KOHTPOJIA MO CaMOCTOSATENLHOMY PELICHHIO 33/1a4 U OOBACHEHHUIO UX
pelieHuss Ha TMPaKTHMYECKUX 3aHATHSAX  OCYLIECTBIAETCS 1O HOMMHAJIBHOM  IIKajge —
3ayTeHo/He 3auTeHo. OOIas OIEHKa KaXXIO0T0 OTBETa OCYIIECTBISETCS B OTHOIICHUH ITOJHOTHI
OOBSICHEHUS! TEOPUH, METOJA U CIIOCO0a pelIeHus 3a7jaul K 00IeMy COJIepKaHHUIO PElIeHUs 3a/1aun
(BBIpakaeTcs B MPOLIEHTAX).

KonnuecTBo MOMBITOK U BpeMsi Ha 00BSICHEHUS X0/1a PeIIeHus 331a4 — HEOTPaHUUYCHHO.

Kputepun oneHuBaHUS NpPU TEKYyLIEM KOHTpoJie (CaMOCTOSTENIbHOE pelIeHHe 3axad Hu
O0OBSICHEHUE UX PELICHHS):

— MPaBUIBHOCTH PEIICHUS 3a/laud HAa OCHOBE 3aKOHOB U METOJIOB TEOPUHU BEPOSTHOCTEH M
MaTeMaTH4eCKOM CTaTHUCTUKY;




— 3HACT W IIOHHUMACT IMOHATUA W MCTOAbI TCOPUU BepOHTHOCTeI\/JI M MaTeMaTH4eCKOM
CTaTUCTHUKU U YMECT UX UCIOJIb30BATh IIPU PCUHICHUH 3a1a4 U 0OBSICHEHUHU UX peuicHusd, B TOM
YHCIIe CBSA3aHHBIX C MPO(ECCHOHATBLHON AEATEIBHOCTHIO;

— SI3BIKOBOE O(pOPMJIICHHE OTBETA.

Tloka3zaTenu U mKana OLleHUBAHUA:

I kaJya oueHuBaHNA

IMoxa3zaTenu

3a4TeHo

COJIEpKaHKE OTBETA B LIEJIOM COOTBETCTBYET PELICHUIO 33auH;
00Hapy)XMBAET BJIAJICHUE MOHATUIHO-TEPMHUHOIOIMYECKUM alapaTom
JUCLMIUIMHBL, OTCYTCTBYIOT OIIUOKY B yIIOTPEOIEHUHN TEPMHUHOB;
JEMOHCTPUPYET YMEHHUE apryMEHTHUPOBAHO M3JIaraTb COOCTBEHHYIO TOUKY
3peHus;

00BsICHEHUE PELICHUS 3a/1a4H COIIPOBOXKIAETCS a/IEKBATHBIMU
WUTIOCTPAIUAMU (CXeMaMHU, YepTexKaMH ), HEOOXOAUMBIMU JIJIsl pELICHHUS;
paboTa BBINOJIHEHA aKKYpaTHO, 0€3 MOMapoK U HCIpaBIeHUH

He 3auTteno

- €CJIM COACPIKAaHNE OTBETA HE COOTBCTCTBYCT TEME 3a/la4r UJIU COOTBCTCTBYCT

€MY B OYEHb MAJIOW CTENEHHU;

- JIOMTYCKaeT OMIMOKHU B UCIIOJIb30BAHUN TEPMHUHOJIOTHH,
- MOSICHEHUE u3JaraeTcsi 0ecopsaI0YHO U HEYBEPEHHO;
- OTCYTCTBYET apryMeHTAITUs U3JI0)KEHHOW TOUKU 3pEHUs, HET COOCTBEHHO U

MO3UIINH,

- paboTa BBINOJIHEHA HEAKKYPaTHO, C 0OMIIMEM MOMapOK U UCIPABIIEHUI

TecToBbIE 321aHUS J1JI51 CAMOIOATOTOBKH 00y4al0IIUXCS

Pasnen 1. Jluneitnasi auaredpa. Bseaenme B ananus. /Aud¢epeHumaibHoe HcUHMCIEHHE

(yHKUIMHU ABYX NepeMeHHbIX
Tema 1. JInuneitnas anredopa

Bonpoc OTBETHI
1. MaTpuueii Ha3bIBaeTCs 1. Jlunaus
2. Ilpsamas
3. TabOmuuna
4. Onpeaenureinb
1. JIaHbl MaTpULBI 13 -8 12
_ _ C=
= 2 -10 . B= 3.2 4 _ 7 24 -7
}1“43102A53|;63 boo-(® 8
aliiuTe MaTpu =2A-3B. =
TP -7 24 -7
> Hai cC 13 -8 -12 1 -12
. Haiiur . C=
JIUTE CYMMY 3JIEMEHTOB MaTPHIIbI 7 o4 _7 2 3
3. -64
4, 100
-2 1 3 -1 0 2 0O -11
2. Nanbl Matpunsl A= , B= : 1. C=
5 30 -3 1 4 -11 -1 8
Haitnure matpunry C = 2B — A. Haiiiute Takxke cyMMy 51€MEHTOB ;-4
Matpuipsl C.




10 -1 1
2. C=
-11 -1 8
4,
3 -1 2 -3 -1 0 2r 1 8
3. JlaHbl MaTpHIIBI A=(2 5 O0|,B=| 2 2 4. 1. C=|-2 10 —-2C
4 -3 6 5 -6 3 -9 18 9
Haitmure matpunry C = 2B — A. B otser 3anmmmute Takxke cymmy | ; 42.
aneMeHTOB MaTpuilbl C. 27 1 8
2. C=| 2 10 20
-9 18 9
14,

4. Jla"o, 9TO

X 2 3 1 2 -5 8 v —
3 +2- =
(—1 y 4j (2 -6 ZJ (1 6 4

Haitgure 3nauenus X, Y, z, V.

X=2,Yy=6,z2=-4,

x=12,y=6,z=-1

x=1y=4,z=-4,

v=10.
4 v=1
v =10.

5. Onepanus yMHOXKEHHS IBYX MaTPULl MOKET ObITh OCYIIECTBIICHA
TOJIBKO TOTJa, KOT/1a

CTOJIOLIOB
MEePBOM U3 HUX PABHO

YHUCIIO

YUCIy CTPOK BTOPOH
MaTpHUIIbI;

YHCIIO CTPOK MEpBOH
U3 HUX PaBHO YUCITY

CTOJIOIIOB BTOPOH
MaTpPHIIbI;

YHUCJIIO CTOJIOLIOB
MEPBOM M3 HUX PABHO
qHCITy CTOJIOIIOB

BTOPOI MaTpUIIBL;
YHCIIO CTPOK MEpBOU
U3 HUX PaBHO YUCITY
CTPOK BTOpOi1
MaTpULbL.

6. B pe3ynbTaTe yMHOKEHUSI MaTPULIBI-CTPOKH Ha MaTPUILy-CTOJIOEI
MIOJIy4aeTCst

KBaJIpaTHasl MaTpHIA
CKaJIsIp
BEKTOP-CTPOKa
BEKTOP-CTOJI0EI

7. B pe3ynbTaTe yMHOKEHUSI MaTPHILIBI-CTOJIONA HA MAaTPHUIY-CTPOKY
MOJIy4aeTCst

> W NhNE DN PRE

KBaJ[paTHas MaTpuIa
CKaJsp
BEKTOP-CTPOKa

BEKTOP-CTOJI0EI




8. B pe3ynbpTare yMHOKEHUS MaTpHULbl 2X3 Ha MAaTpUILy2X3
[0JIy4aeTCst

1. TpAMOYroJibHas
MaTpuIa
CKaJIs
2 P
3 HCJIb3s YMHOXKUTDH
4 Bekrop-crouber

9. OnpenenuTens - 3T0

a  4ucIio

b. Bexrop

C. Marpuua

d. npsmoyrosibHas
TabIuIa

a, &
10. Ot0 popmyna A = -a.-a,—a,-
g LW SR AL

a. ONpeacIuTeIId

b. teopema Jlamnarnca
C. MHHOD

d. marpuia

9. D10 cxXema BBIUMCIICHUS OTPEIEeTUTENS

a wMeroqaoM ['aycca

a, a, a, b. meromom Kpamepa
a, &, &= Ay 8y gy T8y 8y B3+ 8y 08, By — c. Meromom Cappyca
a, 3, am 83 8y 8y B3 8y By 8378y Ay d. MeTtomom
a, a, a, TPEyroJbHUKA
& a ay
1 4 7 a l
10. Haiitu onpenenurens |2 5 §|. b. g
C.
3 6 9 d 0o
e. 10
11. IIpaBUSIbHO 7T HAWJIEH ONIPEAECITUTEND a Jla
a, &, a; b. Her
et A=(ay B G| =By B Byt 8y By By + By By Bog — By B - By R OPVUIOH, -
a, a, a HEJIb3s IT0JIb30BaThCs
12. BenuunHa onpeaenuTesis He MEHIETCS TP TPaHCIIOHUPOBAHUH, a Jla
T.€. IPH 3aMEHE CTPOK CTOJIOIaMU U HAa00OPOT. b. Her
13. Onpenenurens N-1 mopsiaka, Moy4eHHBIA U3 HCXOIHOTO a Munop
BBIUEPKMBAHHUEM |-O# CTPOKH M J-T0 CTOJIOLA, Ha TIEPECEYCHUN b. Anrebpanueckoe
KOTOPBIX HAXOJUTCS BEIOPAHHBIN 2JIEMEHT &, j » HA3BIBACTCS AOTIOTHCHHE
C. Marpuna

d. BasucHblit MHHOD

14. Onpenenutens paBeH CyMMe MPOU3BEICHUM dIEMEHTOB KaKOii-
160 CTPOKHU (MK CTOJOIA) Ha UX anreOpanyecKue JOMOTHEHUS.
Kak HaszpiBaetcs 310 onpeneneHue?

a Onpexnenurens

b. Teopema Jlamaca

Cc. dopmyia
HaXO0XJIEHUs
pemenus CJIAY




15. BersicHure, Kakue U3 PUBEACHHBIX MATPHUIL SBIISIOTCS
IIPOAYKTUBHBIMU

" 02 04) » 08 07}
06 03) 02 03)

3 12 05) ) o 01 03
03 02) 09 02)

oo oo

1,4
2,4
1,4
1,34

16. BeiOepuTe IUIIHEE OCHOBHOE CBOWCTBO OTIPEICIUTENS?

Bennunna
OTIPENENINTENS HE
MEHSIETCS TIpU
TPAHCIIOHUPOBAHNUH,
T.€. IpU 3aMeHe
CTPOK CTOJIOIIAaMU 1
Ha000pOT.

OO0 MHOXHUTEID
BCEX DJIEMEHTOB
HEKOTOPOTO CTOJI0Ia
(cTpokm)
OTIPEeITUTEINS
MOYHO BBIHECTH 3a
3HAK OIpeIeIUTENs.
DJIeMEHTBI

MaTtpulbl A 0003HaY
aroTcsi OyKBaMH ¢
JIBYMsI HHJICKCaAMH,
MIEPBBIA U3 KOTOPBIX
yKa3bIBaeT HOMEP
CTPOKH, B KOTOPOi
HAXOJUTCS 3JIEMEHT,
a BTOpPOH - HOMEP
CTOJIOIA.

[Ipu nepecranoBke
JBYX HapajuieIbHbIX
PSAOB OMpPEeIUTENb
MEHSIET 3HaK.

17. KBanpaTHas matpuiia A Ha3bIBA€TCS HEBBIPOKICHHOM,

eCJIM ONpeIeTUTEND
A = det Ane pasen
HYITIO

€CJIU OTPEJIETUTEND
A = det A pagen
HYJTIO

€CJIU OTIPEJIENTUTEND
A = det A pasen
CyMME 3JIEMEHTOB
IJIaBHOM JMaroHau




Au A21 . Aﬂ a. TpCyrojbHas
b. nmaronanbHas
A = Ao Ao o A C. CcOro3Hast
T LT d. TpaHcnoHuUpOBaHHasI
18. JlaiiTe Ha3BaHUe TON MATPHIIE An Ao o A
2 1 . . 3 10 a IIpaBunbHO
19. eciin A= 10 3) TO COIO3HOH K A sBisieTcss A = 1 2 b. He npasmibsHo
20. KBagpaTHas Matpuiia, ONpeIenTellb KOTOPOil paBeH HYIIIO, a.  BBIPOXKICHHOMU
Ha3bIBACTCS b. ompenenenHo#
C. HEBBIPOKICHHOMN
d. HeompeneneHHON
21. BepHo 11 yTBEepXkACHHE, UTO BCAKasi HEBBIPOXKIEHHAS MaTpuUlia a /a
A umeer o6paTHyI0 MaTpuily A, b. mer

22. ba3ucHBI MUHOP 3TO ....

a. DIIEMEHThI, CTOSIIUE
Ha MepPECCUCHUH
BBIOpAaHHBIX CTPOK H
CTOJIOIOB

b. JTro6oii MHUHOD
nopszKa I OTIIMYHBINA OT
HYJS

C. MakcumabHBIN
MOPSAOK OTIUYHBIX OT
HYJII MEUHOPOB

d. Yucro, KOTOPOE
CUHTACTCSI o
OIpPENCIEHHBIM
npaBUjiaM MW SIBIIACTCS
OJHOU u3
XapaKTEPUCTHK ITOM
MaTpPHIIbI

€. Her MIPaBUIILHOTO
OTBETA

23. Kak Ha3bpIBaeTCsi HEHYJIEBOM MUHOP I-ro mopsiaka’?

a baszucHblii MUHOD
b.TTonoxkurenbHbIH
MHUHOD

C. HezaBucumblit MEHOP
d.I"maBHBII MEHOD

24. HaiiTu paHr MaTpuIlbl

a2

A= 123 b. 6
456 c.3

246 d 1

25. Haiitu paHr MaTpuIlsl al
b.2

c.3

d.Panr HEBO3MOKHO
HalTH
€. Her npaBUIbHOTO




OTBCTAa

26. Panr Kakoi MaTpuIbl paBeH 2

[#) ]

-
=
os Wi
W =1

O
L) Iy —]

4
7
-9

o
(=]

d. IIpaBuiabHBIEC OTBETHI
Aub

€. IIpaBunbHbBIE OTBETHI

AnB
27.YeMy paBeH paHT MaTPHIIbI a 1
b. 2
1 3 0
0 0 -7 c. 3
0 20 d 4
€. MarpuIa He UMeeT
paHra
28 PacmupeHHasi MaTpuIia JaHHON CUCTEMbI OyJIeT UMETh BU/I: 2 1 11
25 + x + xn + x = L (O 1 -1 2)
X3 — x; + 2x, = 2 a \2 2 03
2x, + 2x, + 3x, = 1. (2 L1 1)
! & * 1 1 -1 2
b. \2 2 1 3
2 1 1 1|1
(1 2 -1 2 2)
C. 2 2 1 3I3
2 1 1 1|1
(D 1 -1 2 2)
d. 2 2 0 33
1 2 2 11—-1
(l 2 1 2 —2)
e 1 1 0 01-3

29 PacmmpeHHas MaTpuLia CUCTEMBI 3TO

a MaTpHIIa, COCTOSIIIAS
13 KO3 (HUIIUEHTOB IS
HEU3BECTHBIX X1, X2, ... Xn




MaTpHIIa, COCTOSINAS U3
anreOpanvyecKux
JIOTIOJTHEHUI

MaTpHIIa, COCTOSINAS U3
anreOpanvyecKux
JOTOJHCHHH, a 3aTeM
TPaHCIIOPTHPOBAHHAS
MaTpPHIIA, COCTOSIIIAS
13 KO3 (HUITUEHTOB JIIs
HEU3BECTHBIX X1, X2, ...
Xn, @ 3aTEM
TPaHCIIOPTHPOBAHHAS
MaTpPHIIA, COCTOSIIIAS
13 K03(PPUIIUEHTOB JIJIs
HEU3BECTHBIX X1, X2, ...
Xn C 100aBJIEHHBIM
cripaBa CTOJIOIIOM
CBOOOIHBIX YJIEHOB

30 Pemute cuctemy metonom ["aycca:

1
x + 2% + 3y = 6 1
2 + 3x, = x; = 4, a
Iy + X 4x, = 0. (2)
2
b. \2
1
2
c. \1
0
g
d \l
0
H
e. N0
31 Pewmuts cucremy metonom ["aycca:
;i + 2x 4+ 3x; = 6,
2 — 3x + x = 0, a
Ig — 2xy + 4x 5,
X — x + 3y = 3 )

o
P P
r—tr—tr—w—‘O‘\-hm'—‘cc

e e

o)
o

=




X +2x, +3xy =1,

Cucrema

4x, +5x; =2, oTpe/ieIeHHAs
I—x +6x; +4x; =1, Cucrema
5. BufepuTe BepHOE YTBEDHIEHHE: HECOBMECTHas
Cucrema
HeoIpeAeIeHHAs
32 Jannyro cuctemy pemuth MetogoM Kpamepa x1=10, Xo=-1,
X +2x, =—1, As=0.
- 3x, + Xy = =2, X1=1, X2=-1,
o+ x +x;= L. 33_:_2- _—
B oTeeTe yka3aTh 3HaueHHA MEPEMEHHBIX X|, X2 H ONpeIeHTENR Als_: 4., 2=-1,

As.

33 Pemuts cuctemy ypaBHeHul metooM ["aycca:

2y + 3x;, - x5 4+ x4 = -3
3 - x + 2x + 4xg = B,

X+ x + 3 - 2y = 6
-x + 2x; + 3x + 5xy = 3.

G"—"' (] GD (] | ] =

—— e e e e T~

|
s

e

o
|
HNWN

34 DyieMeHTHI TJIABHOM JUArOHAJM TOJIYYeHHOU TPEYroJIbHOU 1 0 -8
- 3

2x, + x; — X; +3x, =20, 1 4 1
S5, — x; +2x;— x, =17, 1

_:'!II +EI1 = I3 +EI4 = ]., 1 '1 26
X = X, +d4x; =2x, =-4. 1

MaTpHIIbI PaBHbI: 5 2 1 -1
-1

1 -1 1
1
35 PemieHnie cucTeMbl TMHEHHBIX YpaBHEHUN E —1‘
-1
[2x+y=-1 TR
|5x+3y=-1 >3

METOAOM KpaMepa MOKHO MIPCACTABUTb B BUIC:




5 -1
Y=
5 3
: 3
3{=11.
b 1 3
2 1
5 3
=7 -1
R_[‘
s 3
x= .
1 1
1 3
C.
B
b ra—
5 -1
| |
1 3
.'li-:l:l-
o ko
2 -1
5 -1
Y=T 1
503

36 Meroaom ["aycca pemnth cucTeMy
-2x + 3x,-2x,=1,
3y, —2x,+ xi;=1,
]—S.t, +10x;, —Txy =3.

HOJ‘Iy‘ICHBI 3HAYCHUA
x1 X2 X3

a 1 0 2

b. cucrema

HECOBMECTHA
c. 1 -2 3

e 8 2
-1
37 HaiiTu uncyio 6a3uCHBIX PELICHUN CHCTEMBI a1
X +3x, +2x, +3x, =~1, b. 2
¥ ' c. 3
2, +35x; +dx; + 61, = 0. d 4
38 CKOJIbKO MEpEMEHHBIX B IaHHOM cUcTEME a m




— b. n
X T 8%, ot A X, =0, o e
8y X + 83X+t By X, =D, d. nm
QX+ B Xo et B X, = by,
39 CxonbKO CTOJIOIOB B JAHHOU CUCTEME a m
8, + B + o+ B X, =1y, o
8y X+ 8pX + ot By X, =D, d. n-m
QX+ B Xo et B X, = by,
40 Cucrema JMHEHHBIX anreOpaWYecKUX YpPaBHCHHWN COBMECTHA a [lng onpenenenus
TOT/Ia M TOJIBKO TOT/a, KOTJia paHT paclIuPEHHON MaTPUIIbl CHCTEMBbI COBMECTHOCTH
pPaBEH paHTy OCHOBHOM MaTpHUIIbl. TO OTPE/ICICHNUE CHUCTEMBI
b. Teopema Kponekepa-
Kanennm
C. Merona Hax0XKICHUA
paHra
d. Pemenus CJIAY
41 Ecnu paHr MaTpuibl COBMECTHON CUCTEMBI PABEH YNCITY a beckoneunoe
MIEPEMEHHBIX, T.€. [ =, T0 cucreMa uMeeT MHOXKECTBO PCLICHH
b. HecoBmecTHa
c. EnuncrtBennoe
pelieHue
42 Ecnu B cuctemMe M=N, a onpeAeuTeNb OTIIMYEH OT HYJIS, TO: a Cucrema MMEET
OecKoHEeYHOEe
MHO’KECTBO pEIICHUI
b. Panr MaTPHIIBI
ko3 urmeHToB npu
MEePEMEHHBIX
MEHBIIIE yucna
MEePEMEHHBIX
Cc. Hwmeer TOJIBKO
HYJIEBOE pelICHHE
d. Cucrem
HECOBMECTHAs
e. Hwmeer TOJIBKO

HCHYJICBOC PCHICHUC




43 PemnTh cUCTEMY JTMHEWHBIX alNreOpandecKuX ypaBHEHHIH.

0
2eidmy=x3=10 1
«( dxg+Ex, +2x5 =10 a 2
\L_ Xy +ag =10 4
i
b. 8
C. Pemenuii Het
(4
0
d. \71
0
0
0
44 Kaxkas cucrema ypaBHEHUW HA3bIBAETCS OTHOPOIHON? a Jlobymwo CHUCTEMY
YpaBHEHUH  MOKHO
Ha3BaTh
OJTHOPOJTHOM.
b. Ecmu paHr
pacIupeHHON
Martpuilbl paBeH 0
C. Ecnm Bce cBoGoaHbBIE
YWIEHbl HE  PAaBHBI
HYJIIO
d. Ecau Bce cBOOOIHBIE
YyjieHbl paBHbI 0
45 Haiiniute panr MaTpUIIbI a 5
0 4 10 1 b. 0
4 8 18 7 3- g
1 18 40 17 '
1 7 17 3

46 Haiitu ¢pyHnameHTanbHyto cucremy pemenuid CJIAY

o 0 T o

R W o b




f1 2 6 3)
0 1 7 4
A )
8 3 949
0 1 0 0)
47 HaliTu KOJINYECTBO CBOOOAHBIX IEPEMEHHBIX a 7/
X1+ X2-5%X3-7x4 =0 b 2
2X1+ X2+ 4X3 +x4=0 '
3X1 +2X2 - X3-6X4=0 c 3
d 8
48. Haiinute oOpaTHYIO MaTpUIly K MaTpuie A A= (_1)1+1 A—4
12 a "™
A_ 1+2 1
=3 4] A, =(-1)"*-3=-3
b. 2+1 A
_ A=(-1)"2=-2
4 Ao 1 4 -2
' 2\-3 1
49 Haiiti GhyHIaMEHTATBHYIO CHCTEMY PEIICHUI a (-1,1,0,1,0), (5/3, -1,
B s ke b ?ég'g’zl)lo) (-450.1)
1 - ﬁ, i — ¥ - - )- ) ) ) - ) i) i) )
| %y + BXy = =10 c. (6810), (-350,1)
4xy + 5x; = 2%, + 32, =0 d. (8-61,0), (-7,5,0,1)

Jxy + Bxy + 24x; - 19x, =0

50 CkobK0 0a3UCHBIX PEIICHUH CHCTEMBI OYIET, €CIIU, PAHT
} r(A)=r (A) =2

MaTPUIBI U PACIIUPEHHONW MaTPHIIBI

a KOJIMYECTBO HEU3BECTHBIX — 47

©P oo o




51 Haiitu o0uiee penieHre CUCTEMBbI TMHEHHBIX alnreOpanyecKux

YpaBHEHUU

. -
| = '1.1'3 | r".-'.'u | Iy = i
-{ Jxy=b6x;+dxq 4 2x, =0
4

gy —Bry +17x3 + 112y =0

Tema 2. BBegenue B aHajan3

Bonpoc OTBETHI
. x3-8 1) -12
lim — 2 0
1 Boramcnats npegen X2 2X" —9x +10
3) «
8
4 9
lim N2x+7-5 1) —12
2 Beruucnuth npeae x>9  3-+x 2) 0
3) «
L
4 2
5) 10,5
3 BbIuncIiuTh mpeet 1
. 2x%+11x+15 1) 13
lim —
x—>-3 3X° +5x-12 2) 0
11
3 S

4)




4 BoisicHuTb, ueMy paBeH lim (—1)"
n—>o0

1) o3

2)-1;

3) He CyIlEeCTBYET;
4)1.

5 Kakue u3 nepeynciieHHbIX QyHKIMM
6eckoHeuHO Mauble pu X—0 :

Ny==;
2)y =6 ;
3)y=sin§;
4)y:cos;2x;
B)y=—

cos3x’

6 Kaxue u3 nepeyncieHHbIX QyHKIHUH
6eckoHeuHo Gombmue mpu x—0 !

1)y=R~aVx ;
2)y=tgx;
3y= lc;go,lsx;
VY=

5) y = arctg X;

7 llponsBeneHue AByX OECKOHEYHO MaJIbIX U
OECKOHEYHO OOJIBIIION BEJTUYHH SIBISETCS:

1) GeckoHEYHO MaJIOW BETUIMHOM;
2) 6eCKOHEYHO OOJIBIION BEMUYUHOM;  3)
HEOTIPEIEIIEHHOCTBIO.

8 BrIICHUTH, Kakue U3 MEePEUNCIICHHBIX
(dbyHKIIMIA HEPEepBhIBHBI B TOUke X=0 :

1
1))’:;;
y=vx+1;
(1, npux <0
3)y_{x, npux >0 "'
—x, npux <0

4)y:{0, npux =0
x, npux =0

5)y=tgx.

9 IlpousBeaeHue AByX OECKOHEYHO MaJIbIX
BEJINYUH SIBIISIETCS:

1) OGeckOHEUHO MaJIOi BETUYHUHOM;
2) 0ecKOHEYHO OOJIBIION BETHYUHOM;
3) HeompeaeIeHHOCThIO.

10 BeisicauThb, yemy pasen lim (—1)™ :
n—o0

1) 003

2)-1;

3) He CyIIeCTBYET;
4)1.

11 BbisicHuTb, Kakue QYHKIMU SBISIOTCS
HETIPepPBHIBHBIMY, HO HE
middepeHInpyeMbIMU B TOUKE X0

D) y=lx+2lx =2
2) 2)y=Ix—=5|,x=5y=Ix—-5|,x =5
3) y=Vx—8x =8y =Vx—8,x =8
4)y=t8x+%,x0:n;

5y =+v3x?—-4x+1,x, = 0.

12 BpICHUTB, Kakue U3 QYHKIUH SBISIOTCS

middepeHnrpyeMbIMU B ToUke Xo = 1.

1)y = tg(1 + Vx);

2) y = x arccos x;

3)y = YxZ —Bx 1 3;




4)y=x%In(1+x?%;5)y=|3x—2|.

13 YcTraHOBUTH COOTBETCTBUE MEXKITY
rpa¢ukamu Gpyukumii y = f(x)(1,2,3) u ux

npousBogusiMu y = f (x)(a,6,6):

14 Beiuyucnuth 3HaYEHUE TPOU3BOTHOM 1) -2

Gynxuun y = x2 + 2xy?, B Touke M (2;-1). 2) 4
3) 0
4) -14

15 IpousBonHas pyHKIMH Yy = XSin4x

paBHa:

1) 4Axsindx+cos4x;
2) - 4xsindx+cosAx
3) -4xcosAx+sindx

4) AxcosAx+sindx

16 ITpousBoaHAS BTOPOTO MOpSIAKA Y =

paBHa ...

2x+5

12
1) (2x+5)3

6
) (2x+5)3

17 IlpousBoHas y = sin3x uMeeT BUI:

1) 3sin?x - cosx;
2) —3sin®x - cosx;

3) 3sin’x;
4) 3cos?x.
18 IIpousBoaHast 1
2 (x — 25)2
Y= x — 25 x — 25
paBHa ... 2) (x + 25)3
-6
) Zx+5)2
4 -2
) G—25)2
19 Haiinure npou3BOJHYIO BTOPOTrO 1z
nopsiika Uit PyHKIUU 1) (2x +5)3
3 6
Y= 2x+5 5 (@x+5)3
) —6




) (2x+5)3
20 IlpoBomoka mmuHOO L cormyra B /
X=—
NpSIMOYTrOJIbHUK KakoBbI pa3sMepbl 3TOTrO 4
NpSIMOYTOJIbHHKA, €CIIM  €ro  ILIONIa/b ye [
HanOoJIbIIas? 1) 4
l Y
X=-—
2
y= [
2) 4)
[
X=—
3
y= [
3) 4
[
X=—
4
y= [
4) 6
[
X=—
4
y= [
5) 3
21 Haiitn ©Haumbosplice W HauMeHbluee | 1) f(x)=9 f(x) =13
sHayeHus o¢yukuun f(X)= 2x+1 Ha | 2) f(x)=4 f(x) =13
—— [4.6] 3 f(x)=13 f(x) = 10
4) f(x)=9 f(x)=11
5) f(x) =13 f(x) =11
22 Haiitu wuHTEpBadbl MOHOTOHHOCTHU 1) Ha (—oo;l] _yGbinacT; Ha (1. oo) )
dyHKIMM y = X?-2X
BO3pacTaet
2) Ha (=o0,0] -yObIBaeT; Ha [O;OO) ;
BO3pacTacT
3) Ha (_ ;1 ] - BO3pacraeT, Ha (1’.00) -

yOBbIBaeT




4)

0;0)

(= o0:0] . ma (
Ha - BO3pacTaer; Ha

Equation.DSMT4 - yobiBaet

5) BO3pACTacT Ha BCEH YMCIOBOM MPSMOi
23 HccnenoBarh Ha SKCTPEMYM (PYHKITHIO 1) Her TOueK 3KCTpeMyma
y=(x-1)>3 2) x=1-Touka min
3) x=1- Touka max
4) x = 0-Touka min
5) x =3 - Touka max
24 Haiitn muddepennman QyHKIun 2e2%
dy=——dx
— X
y = arctg & 1) l+e x
262)6
dy = — dx
2) I+e*"
2e2x
dy=—25_ ix
3 \VI+e 2x
2x
e
dy = — dx
4) I+e™
_ 262)6
dy = — dx
5) I+e™

Tema 3. luddepenunanbHoe ucHucaeHue PYHKIUU ABYX MepeMeHHbIX

Bonpoc OTtBeThl
1. O6nacte onpeaeneHus: GyHKIUN 1) BCS IUTOCKOCTH
Z= |n(X+ Y) 2) TOYKH mpaBee (BBIIIE) IPIMOit y=
X Y)x>0,y>0
3) MHOKECTBO {( y)| y }
4) 2
_ v _\2 xX*+y <1

2. OyHKIHSA Z=yl=x"-y MMeeT 00JacThIo 1) xpyr y

OIpeeIeHHs 2) X> o,Y> 0_
3) BCS MIOCKOCTH

3. OyHKIMS IBYX MIEPEMEHHBIX, KaK B (QyHKIUS 1) pasHbIMH crIOCOOaMHU

OJIHO TIepeMEeHHOM, MOXKET OBbITh 3a/1aHa 2) TaOIUYHBIM
3) aHAIUTHYECKUM
4) T'paduueckum

4. Dysxis z =1(xYy) HASEIBACTCS 1) onpenenena B 3TOi TOUKE M HEKOTOPOM

HenpepvlgHOU 8 MOUKe MO(XO’ yO) , €CJIA OHA:

€C OKPECTHOCTH,




lim f (|\/| )
2) umeer npeaen M Mo ;

3) 3TOT mpeel paBeH 3HAYCHHIO QYHKIUH
Z = f(x,y) B TOYKE MO

5. OyHkuUs f (X’ y) Ha3bIBaCTCS

oughpepenyupyemoii 6 mouxe (XY) ’

1) eciou oHA MMEET B ATOM TOYKE
NOJHBIN U depeHran.
2) ecnu oHa auddepeHupyeMa B 3TOM

TOUKE
7. CKOJIBKO 4aCTHBIX IPOU3BOJAHBIX BTOPOTO 1) 2
nopsaka nmeer ynxuus £ f(xy) g Z
4) 8

8. Kak Ha3pIBatOTCS ATH TIPOU3BO/IHBIE?

1) TIpowu3BomHBIE BTOPOTO MOPSIKA
2) CwmemniaHHbIe POU3BOTHBIC

9. HaiiTu sxcTpeMyMbl QyHKIIMH

Z=X"+y =3xy

1) x=1;y=1; Zmin=-1
2) x=1;y=1; Zmax=1
3) x=0; y=0; ue omnpeneneno
4) x=0;y=1; Zmin=-1

10. ITycth mpou3BOAUTCS ABA BUAA TOBAPOB,

0603HAYNM HX KOJIMYECTBA yepe3 X u y. [Iycth

LIEHBI HAa 3TU TOBAPbI P= 8, P, = 10, a
dynxums satpar C = X* + Xy + Y°. Haittu
MaKCUMYM TPHOBLIH.

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

Pasznen 2. UnTerpajabHoe ucuncienue. J{uddepennuanbHble ypaBHeHU s

Tema 4. HeonpenejieHHbIH HHTErPaJ

Bompoc OTBETHI
1 Yto Ha3bpIBaETCSI MHTErPUPOBAHUEM ? 1) Onepaiust HaX0XJICHUSI HHTErpajia
2) [IpeobpaszoBanue BhIpaKEHUS C

UHTETpaIaMu
3) [Ipenen mpupamenust GyHKIIHMH K
NPUPALICHUIO apryMEHTa

2 KOFI[a MNPpUMCHACTCA MCTOA HHTCTPHPOBAHUSA

HCOIIPCACICHHBIX HHTCTPAJIOB 11O qacTam?

1) Kor/1a (QYHKIIMS UMeeT KBaJApaTHBIN
KOPEHb
2) KOT'/Ia TIOJIBIHTETPAIbHOE BHIPAKECHUE

COJICP’KUT MHOXKUTENH QYHKIHI arcsin(X),
arccos(x), In(x)

3) HE MIPUMEHSETCS] HUTJEe
4) Kor/1a (QDYHKIIMS UMeeT KBaJApaTHBIN
KOpEHb

3 Jlna uero
MepeMEHHOM (METO/I OICTAHOBKM) UHTETpaia?

HUCIIOJIB3YIOT MCETOX

3aMCHBI

1) 4TOOBI CBECTH MCXOAHBIA HHTETPANT K
OoJiee MPOCTOMY € IIOMOIIBIO IIEPEX0A OT
CTapoy IEpEMEHHON UHTETPUPOBAHUSA K
HOBOY IIEPEMEHHO;

2) mpocTo He0OXOIMMO BBITIONIHUTH KaKue-




HUOYIb TpeoOpa3oBaHuUs
3) Ui yCIIOKHEHHS TIOABIHTET PATIbHOM

byHKIIHA

4) s TOro, YT00BI IIOTOM MOYKHO OBLIO
OBl HcONIb30BaTh MeTol HproTOHA -
JleitOHuna
4 BribepuTte epBoOOpa3HyIO s 1) F(X)=16x%-x
Gynkuu f(x)=4x—1 2) F(x)=2x2
3) F(x)=16x%-x+1
4) F(X)=2x?—x+1
5) F(x)=16x?
5 Haiigure oOmuii BU IepBOOOPA3HBIX IS 1) -5x+C
bynknun f(x)=—5 2) -5X
3) -5+C
4) 5x+C
6 HeonpeeleHHBIM HHTETPAJIOM OT (DYHKITUH 1) MHOECTBO BCEX €Tr0 IMepBOOOPA3HBIX

f (X) HAa3BIBACTCS

dynxmumit F(X)+C.

2) TIo/IbIHTerpatbHas QyHKus | (X) ;
7 Bemn T (X)= X°, nepBoo6pasHoOi s Hed 1) x*/3
SIBJISICTCA 2) X3 / 3-7
3) x3/3+C
4) x*/3+5
5) Her npaBuisHOTO OTBETa
8 dopmyia HaXO0XKIACHUS 1) Huddepennnana oT HeONPEACICHHOTO

d(J'f(x)dx)=d(F(x)+C)=F’(x)dx= f (x) dx

MHTETpana
2) [Ipor3BOHOM OT HEOTIPEACICHHOTO
MHTETpaa

9 Besikast (hopMysia HHTETPUPOBAHUS COXPAHSET
CBOW BUJI ITPH TMIOJICTAHOBKE BMECTO HE3aBUCUMOU
nepeMeHHoH 0ol nuddepeHnnpyeMoi
¢bynkuu ot Hee. Kak Ha3pIBaeTCs TaHHOE
CBOMCTBO HEOIPEICICHHOTO UHTErpaia’?

1) NHBapuaHnTHOCTD (DOPMYIIBI
UHTETPUPOBAHUS

2) Huuero He onpenenser

3) Meto1 0JICTAHOBKH, 3aMEHBI

MEPEMEHHO NMPU UHTETPUPOBAHUH

Tema 5. OnpeneeHHbIH HHTErpaJs

Bonpoc OTtBeThl
1 Teomerpuyeckuii CMbICT OTpeneneHHoro | 1) IIOIIAJh  KPUBOJIMHEHHON  Tpamenuu
b aABDb , orpammuennoit rpaduxom ¢yHKIUM
uHTerpana S gy :j f (X)dX y=f (X) , mpameiMu X=a, X=Db u ocsro
° Ox.
2) miomans TnpsmoyroisHnka  aABD

orpannuenHoii rpadukom dynkmuu Y = f (X)

npsAMbIMU X=a, X= b u ocero OX

2 Kak HaspiBaeTcs (QYHKIMS, Ui KOTOPOM
CYILIECTBYET OTIPEECIICHHBIN UHTErpal

1) umHTErpHpyeMoii Ha 3TOM OTpe3Ke
2) muddepeHpyemMoii Ha 3TOM OTpe3Ke




b

j f (X)dx

a

3 ®opmyna Herotona - JleiiGauma.
Bribepure npaBuiibHYIO GOPMYTHPOBKY

1) Uuarerpan ot mupdepenunana pynxuun F (X)
paBen  npupamenuro  Qynkuun (X) Ha

HpOMe)KYTKC WHTEIPUPOBAHUS

2)I x)dx= F(b)-F(a)

°_F(b)-F(a)

3)] x)dx= F(x )a

4 i f(x)dx = —E f(x)dx

1) HpI/I IIEPECTAHOBKE IPEJEIIOB MHTETPUPOBAHUS
3HAK MHTETpaJia MEHSIETCS Ha IPOTUBOIOJIOKHBIN
2) [Ipu mepecTtaHOBKE MPEICIOB WHTETPUPOBAHHUS

3HAK WHTETrpaja HE MEHSIETCS Ha
MTPOTUBOTIOJIOKHBIN
5 B yHK =f(x 1) Her
yHKIUA Y HHTETpUpyeMa Ha 55
a

OTpE3Ke [a; b] u a<c<b, to moxmo mm

OTPE30K MHTETPUPOBAHUS Pa30MBaTh HA YaCTH:

6 I'eomeTpr4eCKUl CMBICI JAHHOTO HMHTErpajia

b
C)zbflajf

1) Wurerpan B TOUKE X=C

2) CpenHee 3HaueHme GyHKuuHm | (X) Ha
OTpEe3Ke [a; b].

3) Yucno

7 IlpousBoaHasi ompeAeNeHHOr0 MHTerpajia Io

MIEPEeMEHHOMY BEpXHEMY Ipeeny paBHa

1) noapiHTErpaibHON  (GYHKIMH, B  KOTOPOii
NEpEMEHHAsT HMHTETPUPOBAHMS 3aMEHEHA JTUM
npeesom

2) moABIHTErpaabHON GyHKINN

3) MpOU3BOIHOM MOIBIHTErPATLHON (PYHKIIUH

8 Brrunciuts

O ey U1

1) -10
2) 4
3) 32

9

Kaxk

Ha3bIBACTCA

b b
judv: uv|:l -jvdu

dopmyna

1) Herorona-Jleiibauma

2) Kommu

3) UurerpupoBaHus 110 4acTsIM

4) WHTerpupoBaHUe 3aMEHOM MepeMEeHHOM

10 Tlo xakoit U3 (opMysn HYXHO BBICUMTHIBATH
IUIOINAb JUT JAaHHOM (pUrypsl

Vi

LF(x)

ex

a

fod

)

b
1) S:jf
2) S:Jtlydx

b
3) Sz—jf(x)dx

11 HecoGcTBeHHBIH HHTETpa

1) oqmH W3 KOHIOB WiIW o00a  OTpe3Ka




MHTETPUPOBAHUS y/IaJIeHbl B OECKOHEYHOCTh

2) yHkuMs He OrpaHMYeHa Ha  OTpeE3Ke
UHTETPUPOBAHUS
3) nn.1u?2
12 HUccrnenoBath Ha cxoauMocTh wuHTerpan | 1) Cxomutcs
0 dx 2) Pacxomutcs
_[2—' 3) He cymectByer
1 X (1+ SX)
13 Yemy paBeH HecoOCTBeHHBbIM wuHTerpan | 1) Pacxomurcs
+00 2 2) He cymectByer
X +2
[ In==Zdx 3 1
T X +1
14 Beuucouth HecoOCTBEeHHbIH wuHTerpan | 1) =
o 2) m/2
2
1+ X 4) 2m
—o0
Tema 6. ludgdepeHunanbHbIie ypaBHEHUS
1 Huddepennmansuoe YpaBHEHHE 3TO 1) He3aBUCHMYIO TEPEMEHHYIO,
YpaBHEHHE, CBS3bIBAOIIEE 2) HCKOMYHO QYHKIUIO
3) eé npou3BOIHBIC
4) oaHOBpeMeHHO 1, 2, 3
2 JluddepeHnuanbHOe ypaBHEHHE  MOJXKET HE 1) na
colepkaTb B  SIBHOM BHJAE HE3aBUCHUMYIO 2) Her

MIEPEMEHHYIO U HICKOMYIO (DYHKITHIO

3 3Bajgaua HAXOKICHHS pCIICHUS YPaBHCHHSI
y = f(X,y) , ynoBierBopsioimee Ha4aIbHOMY

yenosuto | ( X ) =Yy, Ha3bIBACTCs

1) 3amaueii Jlarpamxka
2) 3amaucii Komm
3) Bamayeil ompejeNieHUs YaCTHOTO PEIICHHUS

Y

4 Besixoe pemenne Y = ¢ X,C, ), nonyqaromeecs |1) Bepro

u3 obmero pemenus Y=@(X,C) 1mpu 2) He sepno

koHkpeTHoM 3Hadenun C=C, , HaspBaeTCs

YACTHBIM PEIICHHUEM.

5y =5 y(2)=20. Haitnure C 1) 5
2) 10
3) 25
4) 20

6 Kak HassiBaercs Takoe J[V? 1) ypaBHeHHEM c pa3IeISFOIIUMHUCS
epeMEHHBIMH

y=f(x) f,(y) wm f(x)dx= f,(y)dy [2) ypaBHenuem c pa3feneHHbIMU
epeMEHHBIMH

7 MoOXHO MpencTaBuTh B BHUIAC ypaBHeHueMm c |1) ma

paspemsomumucs Xy = X2 + y2

2) Her

8 IuddepenunanbHoe ypaBHEHHE TIEPBOTO
MOpsi/IKa Ha3bIBAETCS OJTHOPOHBIM, €CIIH €T0
MOJKHO MIPEJCTaBUTh B BHJIE

oo

2) M(x,y)dx+ N(x,y)dy=0




9F(XV.V.Y"....y™)=0 3) AV BbICIIHX MOPSIKOB
(xy.y.y y™) 4) O6mwmit Bug 1Y n-ro mopsiika

10 3anmaua Komu st ypaBHeHus N -ro nopsiaka — |1) HalTH pernieHue qudhepeHnnaIbHOro
YPaBHEHUS, YAOBIETBOPSIONIETO HAYaIbHBIM
YCIIOBUSM

2) HaiiTu oO1Iee peneHne
mddepeHnmanbHOTO YypaBHEHHS

1) oaHopoaHoe Y
11 % +P(X)y=Q(X) 2) nuneiinoe 1Y
3) obmiee pemenue Y
4) JIMHEHWHBIM HEOJHOPOIHBIM
YPaBHEHHEM.

Kpurtepuu oneHuBaHus NpM TeKylleM KOHTPOJIe (TecTOBbIe 3aJaHUs A5
CaMONOArOTOBKH 00y4YaroIIMXcs)

OneHuBaHUE TEKYIIEro TECTHUPOBAHMS OCYLIECTBISETCS [0 HOMMHAJIBHOW MIKaie — 3a
MPaBWJIbHBIN OTBET K KaXKJOMY 3a/laHUIO0 BBICTABJISETCS OJWH Oaij, 3a HE MPaBWIbHBIM — HOJb.
OO01as OlleHKa Ka)KJ0T0 TECTa OCYILECTBISETCS B OTHOLIEHUHM KOJMYECTBA MPAaBUIBHBIX OTBETOB K
o01IeMy 4HcTy BOIIPOCOB B TecTe (BhIpaXkaeTcs B MPOLIEHTaX).

IIpu onenke 75 % u OoJiee MpaBUIIBHBIX OTBETOB TECT CUUTAETCA MPOIEHHBIM (OLIEHKA —
3a4TEHO).
KonmuecTBo MOMBITOK MPOXOXKIACHUS TECTa M BPEMS Ha €ro MPOXO0KJIEHHE — HEOTPaHUUEHHO.

1.3 Ouenouynbie MaTepuAaJbl /sl IPOBeAEHUS POMEKYTOYHOM aTTecTALMHU

Bua npoMesKyTO4YHOI aTTecTalMU: IK3aMeH

VYcnoBueM Jomycka K MPOMEXKYTOYHOM aTTecTalui — HK3aMEHY SIBJISICTCSl BBIMOJHEHHUE U
3amuTa (MOJy4YeHHEe OTMETKH «3auTEHO») MO BCEM MPaKTHYECKUM padoTaM, MPOXOKIEHUE BCEX
TECTOB TEKYIIIeH aTTecTallu

DK3aMeH MPOBOAUTCS B TIEPBOM CEMECTPE U3yUCHUS AUCLUTIINHBL.

JK3aMeHAUMOHHBIA OMJIeT COCTOUT M3 JIBYX TEOPETUUYECKUX BOIPOCOB, U3 MPUBEICHHBIX
HUKE, U OJIHOM 3a71auu, MOoJOOHOHN U3 MepedHs JIsi CaMOCTOATEIbHOIO PEIICHUs], B PAaBHOU CTEIeHU
OXBaThIBAIOUINX Bech MaTepuan. OTBEThl Ha BOIIPOCHI U PEUICHHUE 3a/1a4H TAl0TCS MTUChMEHHO.

Bpems npoxoxaeHusi MIMCbMEHHOTO 3K3aMeHa ¢ OLeHKOM 90 MUHYT.

IlepeyeHb BONPOCOB K IK3aMeHY

KoHTpoJibHBbIE BOPOCHI
Martpunel. Buasl Mmatpun. Onepanuu Haj MaTpuuamu.

OHpeI[eJ'II/ITeJ'II/I MaTpulbl, MCTOAbI UX BBIYUCIICHUS.

CBolicTBa onpeaenuTeen.

Obpartnas matpuna. Teopema 06 oOpaTHOM MaTpuie. AITOPUTM BBIYUCIEHUS O0OpaTHOMN
MaTpHILIbI.
6. Panr marpuiel. DneMeHTapHbIe TPeoOpa30BaHUsI MATPHUILIBL.
7. basucubrit Munop. Teopema Kponekepa-Kanemnmu.
8. Mogens JleoHTbEBa MHOTOOTPACIIEBOI KOHOMUKHU (OanmaHCcOBbIM aHanmu3). [IpoaykTuBHas
MaTpHula.
9. Jluneitnas Moaens oOMeHa.
10. Onpenenenne cuctemsl anreOpandeckux ypaBHeHUH (CJIAY). OcHOBHBIE TOHATHS H
onpenenenus. Ilonstue pemenns CJIAY. Onpenenenue coBmecTHol, HecoBMecTHON CJIAY.

1
2
3. MuHops! u anrebpandeckue gonoiaHeHus. Teopema Jlamnaca.
4
5




Teopema o konnuectse pemienuii CJIAY.

11. Cucrema 7 nMHEHHBIX anreOpavyecKUX YpaBHEHHH C 71 HEU3BECTHBHIMHU. Perienue
CUCTEMBbI JIMHEHHBIX aJIreOpandyeckuX ypaBHEHUN MaTpUYHBIM METOJIOM.

12. Cucrema n nMHEHHBIX anreOpaMvecKuX YpaBHEHUH C 71 HeW3BeCTHhIMHU. Perienue
CHCTEMBbI JIMHEHHBIX aJireOpandeckux ypaBHeHuil merooM Kpamepa.

13. Cucrema n nMHEHHBIX anreOpandecKUX YypaBHEHHWH C # HEW3BECTHHIMHU. PerieHue
CHCTEMBbI JIMHEHHBIX aJireOpandeckux ypaBHeHui metosioM ["aycca.

14. Cucrema M IMHEHHBIX anreOpanyecKuX ypaBHEHUH C N IEPEMEHHBIMHU.

15. Cuctembl M JNMHEWHBIX OJHOPOJHBIX ypaBHEHUH C N mepeMeHHbIMU. TeopeMa O yucie
pemenuit ogHopoaHo CJIAY.
16. ®yngaMeHTaTbHAS CHCTEMA PEIICHUH CUCTEMBI JIMHEHHBIX OTHOPOTHBIX YPAaBHEHUH.

17. Tlondatue omnpeAeneHHOro HWHTErpaja, TEOMETPUYECKHMH M SKOHOMHYECKHUH CMBICIT
omnpezneneHHoro wuHrerpana. CpolicTBa ompeneneHHoro wuHterpana. ®opmyna HerooToHa-
JleitOHuna

18. Metozp! BBIYHCICHHS OTIPEIEIEHHOTO HHTETPajla: MOJICTAHOBKOM U TI0 YaCTSIM.

19. BeruucieHne ionaan IIOCKoH GUrypsl ¢ TOMOIIBIO ONPEACTICHHOTO HHTETpaa.

20. HecoOcTBeHHBIE HHTETPAJBI 1-TO poJia, TEOMETPUIECKasi HHTEPIIPETAITHSI.

21. HecoOcTBeHHBIE HHTETPAJIBI 2-TO POJIa, TEOMETPUIECKAsT HHTEPIIPETAITHSI.

22. Tlonstre (GYHKITUH JBYX MIEPEMEHHBIX, €€ TeOMETPUICCKHI CMBICIT.

23. YacTHBle ® TIOJHOE TMpUpANICHHE (YHKIMH HECKOJBKHX IepeMeHHBIX. DyHKIMN
HECKOJIbKUX MTEPEMEHHBIX B dKOHOMHUYECKOH TCOPHUH.

24. YactHbIe TPOU3BOIHBIC IIEPBOTO TOPSIKA.

25. Yactable mpou3BoHbIC U T (DepeHIInaTbl BBICIIAX TOPSIIKOB.

26. TuddepenuupoBanne cnoxHbx GyHkuit. JuddepeHmpoBanue HeIBHBIX (PYHKITHIA.

27. Tonnsnii nuddepennran GyHKINT HECKOJIBKUX MEPEMEHHBIX.

28. DxcTpemyM (QYHKITUU JBYX MTEPEMEHHBIX.

29. Haubonpiiee u HaMMeHbIIIee 3HaYCHUE (PYHKITUU B 3aMKHYTOM 00JIaCTH.

30. MeTto HaUMEHBIITUX KBAJIPaTOB.

31. YcnosHbIi 3kcTpemMyM. Metoa MHOXKuUTeneH Jlarpanxka.

32. Iuddepennnanbaple  ypaBHeHHsT 1-To  MOpsiiKa:  OCHOBHBIC — TOHATHS,  (OPMBI
MIpeJICTaBJICHUS]; TIOHATHE OOLIET0 U YaCTHOTO PEUICHHM, UX TeoOMeTpUYecKas HHTEpIIpEeTalts;
3agada Komu, Teopema Koru.

33. Onpenenenue auddepeHInaIbHOr0 YpaBHEHUS C Pa3JeliolUMU [TEPEeMEHHBIMH, METO]I
€ro UHTETPUPOBAHMUSI.

34. Tlonste onpHopoaHoro auddepeHnaNIbHOTO ypaBHEHUS |-TO MOpsKa, METOJ €ro
WHTETPUPOBAHUSL.

35. [lonstie nmHeiHoro auddepeHaNIbHOrO ypaBHeHHs 1-ro  mopsaka. MeToabl
WHTETPUPOBAHUS.

36. [Ipumenenue nuddepeHnnanbHbIX YpaBHEHUNH B SKOHOMUKE

Kpurtepun oneHuBaHus NPOMEKYTOYHOI0 KOHTPOJIS — IK3aMeHa
Ha »k3aMmeHe pe3ynpTHpyOIIas OLIEHKA BBICTABISAETCS MO YeThIpeXOauIbHOM cucteme
(HEeyIOBJIETBOPUTENBHO, YI0BIETBOPUTEIBHO, XOPOIIO, OTIMYHO).
Kpurepuu orieHuBaHus:
- TIOJTHOTa U MPaBUJIBHOCTh OTBETA;
- CTENEHb OCO3HAHHOCTH, [IOHUMaHUS U3y4EHHOTIO;
- s3bIKOBOE O(hOpMIIEHHE OTBETA.
IToka3aTeu U MIKAJIa OLlEHUBAHUS:

IIxajaa oueHNBaHUA ‘ IToxka3zaTen



CTaBHTCS IIPU TIOJTHOM OTBETE Ha J[Ba BOIIPOCA U BEPHOM PELICHUN
3aauu TIPU 3TOM:
- 0o0yuarommiicsi HOJHO M3JIaraeT MaTepua, JaeT IPaBUIbHOE
OIPEIEIEHNE OCHOBHBIX MTOHATHI;
- oOHapyXuBaeT MOHMMaHKUE MaTeprala, MOXXeT 000CHOBATh CBOU
Otauyno CYXXJIEHHsI, TPUMEHUTH 3HAHUS HA MIPAKTUKE, IIPUBECTH
HE00X0JMMble IPUMEPHI HE TOJIBKO U3 YUeOHHUKA, HO U
CaMOCTOSITEJIbHO COCTaBJIEHHbIE, B TOM YUCIIE U3 Oyaymeit
npodeccHoHaTBEHOM IS TEIIEHOCTH;
- H3JIaraeT MaTepual MoCcJeI0BaTeIbHO U MPABUIBHO C TOYKH
3pEHHsI HOPM JINTEPATYPHOTO S3bIKA
BBICTABIISIETCS TIPU HETIOJIHOM OTBETE Ha J]Ba BOIPOCA U BEPHOM
pEIIeHNH 3a/1a9i TIPU ATOM:
- oOyyaromuiicst 1aeT OTBET, YAOBJIETBOPSIOIINN TEM K€
TpeOOBaHUSAM, UTO U U1 OTMETKH «5», HO AomycKaeT 1-2 omulku
u 1-2 HeoueTa B MOCIEI0BATENILHOCTH U SI3bIKOBOM 0(OPMIIEHUH
U3JIaraeMoro
noJtydaeT oOyyarouiuiics npu: 1) HENOJIHOM OTBETE Ha J[Ba BOIIpOCca U
HETIOJTHOM PEIIeHUH 3a/1a4H; 2) HETIOJIHOM WJIM HEBEPHOM OTBETE Ha
OJIMH U3 BOIIPOCOB M HEMOJIHOM PEIICHUH 3a/1auH; 3) HEBEpHBIX OTBETaX
Ha JIBa BOTIPOCA M BEPHOM pEIICHUN 3a/1auu; 4) BEPHBIX OTBETaX HA JBa
BOTIPOCA U HEBEPHOM PEIICHUH 3a]1a9 TIPU 3TOM:
- oOyuyatomuiicst oOOHapy>KMBaeT 3HaAHWE U TIOHUMAaHUE OCHOBHBIX
Y 10BJ1€TBOPUTEIBHO MTOJIOKEHUH TaHHOM TeMBI, HO:
- M3JaraeT MaTepuall HeMoJHO U JOMYCKAeT HETOUYHOCTH B
OTIpe/IeNIeHUH MOHATUHN WK (GOPMYIUPOBKE MPABUIT,
- HE yMEeT JIOCTaTOYHO TITyOOKO M JIOKA3aTeJIbHO 000CHOBATH CBOU
CYXJCHHUS U IPUBECTH CBOU MPUMEPHI;
- M3JaraeT MaTepuall HermocaeA0BaTeNbHO U IOMYCKAeT OLINOKHU B
S3BIKOBOM O()OPMIIEHUHU U3JIaraeMoro
BBICTABJISIETCS IIPU HEBEPHBIX OTBETAX Ha JBa BOIIPOCA U HEBEPHOM
pELICHUHU 33a]]aud [IPU 3TOM:
- oOyyaromuiicss OOHapy>KMBaeT HE3HAHKE OOJIBIICH YaCTH
HeynoBiieTBopurteibHo COOTBETCTBYIOILIETO BOIIPOCA, IOMYCKAET OMIUOKU B
dbopMynupOBKE ONPEAETICHHUMN U MPaBUIL,
- HCKaXXaIoIllhe UX CMBICII, OECIIOPSIIOYHO U HEYBEPEHHO H3J1araeT
MaTepuan

Xopowo

Buja npomeskyTouHO# aTTecTaluu: 3a4eT

VYcrnoBueM Jomycka K MPOMEXKYTOYHOW AaTTEeCTallud SIBJISIETCS BBIMOJIHEHHE U 3allluTa
(monmydyeHne OTMETKH «3a4T€HO») MO BceM paboTaM U CaMOCTOSITENbHO pEIIEHHBIX 3ajad,
MIPOXOKJICHHE BCEX TECTOB TEKYIIEH aTTeCTAllMK C PE3YIbTaTOM He MeHee 75% 1o KaxaoMy.

3adeT NpOBOAMUTCS B BTOPOM CEMECTPE U3YUEHHUS TUCIUIUINHBI.

TexHonorust MpoBeICHUsI 3aUeTa — MPOXOKIACHUE KOMIUIEKCHOTO TECTa MO BCEM U3YYEHHBIM
TEMaM.

TecToBbIe 3aaHUsI KOMIUIEKTYIOTCS W3 BOIPOCOB TEKYIIErO KOHTPOJS, B PaBHOM CTENEHU
OXBaThIBAIOIIUX BECh MaTepuall. Bpems npoxoxaenus tecta 40 MUHYT.

Kpurepun onenuBanus:
OrneHrBaHuE OCYIIECTBIIAETCS 10 ABYXOAJUIbHOI cucTeMe.
OneHnBaHuE NMPOMEKYTOUHOTO TECTUPOBAHUS OCYLIECTBIISIETCS 10 HOMUHAIBHOM IIKaje — 3a



MPABWIBHBIN OTBET K KaXJIOMY 3a/IaHUIO0 BBICTABISETCS OJWH 0alul, 3a HE MPABHIBHBIA — HOJb.
OO01mmast OIeHKa KaKJ0TO TECTa OCYIIECTBISETCS B OTHOIIEHUHU KOJMYECTBA MPABUIBHBIX OTBETOB K
00IIeMy YHCITy BOIIPOCOB B TeCTE (BBIPAKACTCS B MIPOIIEHTAX).
B TpolleHTHOM COOTHONIICHWH OLEHKH (10 JBYXOAJUIBHOW CHCTEME) BBICTaBISIOTCS B
CJIEIYIOLIUX JIhara3oHax:
«He 3a4TeHOo» - MeHee 75%;
«3aureHo» - 715% - 100%.



