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1. IlepeyeHb KOMIETEHIHII ¢ YKa3aHHEM 3TANoOB UX GopMHpPOBaHMs B Ipolecce OCBOEHHsI 00pa30BaTeJbHOI NMPOrpaMMbl, ONIUCAHUE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH Ha PA3JUYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, OINMCaAaHHuEC IIKAJ OHCHUBAHUA

Ilepeyenb KoMIeTeH-

IToxazaTenn oneHNBaHUSA

Kpurepun oneHuBaHusI KOMIIeTEHIMH

Jrtansl popmMupo-
BaHHUs KOMIIETEH-

MIxaja oneHUBAHUSA

107071 KOMITeTEeH LU N
umii
CriocoOHOCTb IPUMEHSATh | — 3HAET MaTEeMAaTHYECKYIO | — 3HAET OT/EIbHbIE MaTeMaTHUYeCKHEe CHUMBO- HauanbHblit YJIOBJIETBOPUTEIBHO
MaTeMaTHYECKUI WH- | CHMBOJIKY, TIOHSTHS | | JIbl, TIOHATHS W YTBEPXKICHHs JTMHEWHOW aj- (61 — 75 6amnoB)
CTpYMEHTapuil sl pe- | yTBepKJIeHUs JIMHEHHOM all- | reOpbl, aHATUTHYECKOW FreOMETpUH U MaTeMa-
IICHUS SKOHOMHYECKUX | reOpsl, AQHAJTUTHYECKON | THYECKOTO aHAIIN3a,
3amau (OI1K-1) reOMETpUM U MaTeMaTHue- | — yMeeT IIpH ITOMOIIM IPeroiaBaTels peuarb
CKOTO aHAJIN3a; METOZaMH JINHEHHOH anreOpsl, TuddepeHim-
— yMeeT pelaTb METOJaMH | albHOTO M MHTErPAJIbHOTO MCUYMCIEHUS 3KO-
Qg QepeHInanbHOTO U WH- | HOMHYECKHE 3a/1a4H,
TErpajlbHOTO  WCUHUCIIEHUS | — BJaJeeT 0 HMHCTPYKLUM IperojaBaTelis
SKOHOMMYECKHUE 3a]]auH; METOAaMH JINHEHHOH anreOpsl, uddepeHim-
— BJIQJICET METOJaMHU Ju(- | aTbHOTO M HMHTETPabHOIO HCUYUCIEHUS JUIs
(bepeHaTbHOT0 W WHTE- | PelIeHHs YKOHOMHYECKUX 3a1ad
IPaJIbHOTO MCYMCIIEHUS Ul | — 3Ha€T OCHOBHBIE MAaTeMaTHYeCKHE CHUMBO- OcHoBHOM XOpOoLIOo

peiCHUA 3KOHOMHNYECCKHUX

3aaaq

JIbl, TIOHSATHUS W YTBEP)KJCHHUs JIMHEWUHOU all-
re0pbl, AaHATUTUYECKOI reOMeTpUr U MaTeMa-
TUYECKOr'0 aHAIN3a;

— YMEEeT CaMOCTOSITEJIbHO pEIIaTh METOJaMU
JTUHEeHON anredpsl, AUQPQHEepeHInaIbHOro U
MHTErPaJIbHOTO MCYMCIIEHUS THUIIOBBIE IKOHO-
MUYECKHE 3a7auHu,;

— BIIQZICET METOJaMHU JIMHEHHON anreOpsl,
muddepeHIMaTbHOTO U WHTErPalbHOTO HC-
YUCJIEHUS JUIsl PELIEHUS TUIOBBIX IKOHOMHU-
YEeCKHX 33134

(76 — 90 6amtoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTepml OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBaAHUA

— 3HAeT MaTeMaTU4YeCKYl0 CUMBOJIHUKY, ITOHS-
THUSI U YTBEP)KICHUA JIMHEHHO anreOpbl, aHa-
JUTUYECKON T€OMETPUM M MAaTE€MaTU4YECKOIro
aHaJIN3a;

— yMeeT peuiatb MeTOaMH JIMHEHHOHN anreo-
pbl, IU(QHEepeHINaTbHOI0 U HHTETPabHOTO
HCYUCIICHUS DKOHOMHUYECKHUE 3a/1a4H;

— BIJIQZICET METOJaMH JIMHEHHOH anreOpsl,
i QepeHIMaTbHOT0 U HHTETPAIBHOTO HC-
YUCJICHUS U1 PELICHUS DKOHOMUYECKUX 3a-
nay

3aBepIaronui

OTJIINYHO

(91 - 100 GamnoB)




2. Metoanuyeckne MaTepuajibl H THIOBbIC KOHTPOJIbHbIC 32/1aHUSI, HEOOXOAUMBIE /I OLleH-
KH 3HAHUM, YMeHHil, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapaKTepHU3yIOLIUX 3Tanbl Gpopmu-

poBaHus KOMIIeTEHIINii B nmpouecce 0CBoCHU 06pa30BaTeJ’ILHO]7[ NMporpaMmmal

2.1. TunoBbIe KOHTPOJIbHBbIC 3aIaHUA, UCIIOJb3YEMbIE 1JISl IPOBECACHUS BXOJIHOI'0O KOHTPOJIsA

1. B mixosnie ppaHiry3ckuii s3pIk u3ydaroT 124 yyammuxcsi, 4to coctaBiseT 25 % oT uucia Bcex

ydamxcs mKosibl. CKOJIbKO y4aluxcs B MKoJe?

2. HaliguTe miomanb TpeyroyibHUKA, BEPIIMHBI KOTOPOro UMEIOT KoopAuHaThl (2; 2), (8; 10),
(8; 8).

3. Hayunas xongepenuus npoBoautcs B 5 nHeld. Beero 3amannpoBaHo 75 AOKIAI0B — HEp-
BbIE TpHU JIHA 110 17 MOKJIam0B, OCTaNbHBIE PACTIPEACTICHBI TOPOBHY MEXKIY YE€TBEPTHIM U MATHIM JTHS-
mu. lopsok noknanoB onpezaenseTcs xepeObEBKoil. KakoBa BEpOSTHOCTH, UTO JIOKIA] Ipodeccopa
M. okakeTcs 3alJIaHUPOBAHHBIM HA MOCJIETHUN 1€Hb KOH(EPEHIIH?

4. Haiinute kopeHb ypaBHeHus log. (4 + X)=2.

5. [lepumetp TpeyronbHUKa paBeH 12, a paguyc BIMCAHHOW OKPYXXHOCTH paBeH 1. Haiinute
IUIOLIA/1b 3TOTO TPEYTOJIbHUKA.

4 g
6. Ha pucynke m3o0paxén rpaduk ¢ynkmuu Y = f(X) u kacatenpHas K HEMy B TOYKe C adc-
ccoii Xo. Haliaure 3Hauenue npoussoaHoi Gyukimu f(X) B Touke Xo.

e | J,-'l,

:/ N
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7. Haiizure 06beM MHOTOTpaHHUKA, BEPIIMHAMU KOTOPOTO siBisitoTcst Touku A, B, B1, Cy mps-
MoyrosbHOro napaimenenunena ABCDA1B1C1D1, y kotoporo AB =5, AD = 3, AA; = 4.

[l obe

A B

8. Pemmute ypaBHEeHHE /L =0,2
15-4x

9. [Inockuit 3aMKHYTBIN KOHTYp Tutomaaso S = 0,5 M? HaXOIMTCS B MATHUTHOM TIOJIE, WHIYK-
AT KOTOPOTO PaBHOMEPHO Bo3pacTaeT. [Ipu 3TOM COrIacHO 3aKOHY AJIEKTPOMATHUTHOW WHTYKIIMH
@apanes B KoHType nossisiercs J/]C uaayKuuy, 3Ha4eHUe KOTOPOM, BEIPAKEHHOE B BOJIbTAaX, OIpe-
nensietcst GopMyson €, =aScoso, Te o — OCTPbIM Yyroi MEeX]ly HalpaBIeHHEM MarHUTHOTO TOJIA U



IEPIIEHIMKYIISIPOM K KOHTYpy, a=4-10" Tu/c — mocrosHHas, S — miomaas 3aMKHYTOrO KOHTYpa,
HAXOJAIIErocs B MarHUTHOM T10i€ (B M?). IIpy KakoM MMHHUMaJbHOM yriie o (B rpamycax) DJC uH-
nyKkuuu He OyzeT npepbimarsk 10~ B?

10. [ITUTOYHUK JOIDKEH YJIOXUTh 175 Mm% atku. Ecnu ol Oynet ykmanpiBath Ha 10 M2 B
JeHb OOoJblle, YeM 3alIlaHUpOBaJl, TO 3aKOHYUT paboTy Ha 2 nHS paHbiie. CKOJIBKO KBaJpaTHBIX
METPOB IUIUTKH B I€Hb [JIAHUPYET YKJIaAbIBATh IIUTOYHUK?

11. Haiigute HamOomnbiiee 3HaueHue QyHkmuu Yy =14Xx—7tgx—3,5n+ 11 Ha otTpeske

33
3'3]
12. Haiinute 1OC_OSG+4sm a+15 , ecim tg o = —2,5.
2sino+5cosa+3

2.2 TunoBbie KOHTPOJIbHBIC 3aIaHUA, UCIIOJb3YyEMbIEC JTJIAA l'[pOMe)KyTO‘lHOﬁ arrecranum 1o
AUCHHUIIJINHE

2.2.1. IlpuMepHblii NepevyeHb BONPOCOB K IK3aMEHY

1 kypc, 1 cemectp

1. Ompenenenune maTpulibl, €€ NOPAIKOB U pasmepa. [loHATHE MaTPULIBI-CTPOKU U MaTpPULBI-CTOJIOLA.

KBanpartHast marpuna: e€ nopsaok, riaBHas U nodoyHast auaroHanu. OnpeneneHuss JuaroHaiabHOM,

CKAJIIPHOM, €IMHUYHOMN U HYJIEBOM MaTpHII.

VYcnoBus paBeHCTBa ABYX MaTpull. JIMHEHHbIE onepalny HaJ MaTpULIAMU U UX CBOMCTBA.

3. OmnpeneneHue MPOU3BEACHUS JBYX MaTpHI], J[BE CXEMbl YMHOKeHHS MaTpull. CBOIWCTBA ONEparuu
YMHOXEHHS MaTpUILbl HA MaTPUILLy, IOHITHE IEPECTAHOBOYHBIX MaTPHULI.

4. OmnpeneneHue 1eN10i MOJI0KUTEIbHON CTENEeHU KBaJpaTHON MaTpUIbl U ero cieactsusd. OnpeaencHue
olrepauuy TPAaHCIIOHUPOBAHMS MAaTPUILIBI U €€ CBOMCTBA.

5. Ompenenurtenu KBaJpaTHBIX MaTpull 2-To U 3-ro nopsakoB. [Ipasmno Cappyca. [lonsarue muHopa u

anreOpanyeckoro JOMOJHEHUs 3JeMeHTa ompenenutens. DopMyaHMpoBKa TEOpeMbl pPa3IOKEHUS,

dbopmysl Jlamaca.

Onpenenurens KBagpaTHON MaTpHUIbl N-ro nopsaka. CBONCTBA ONPEAETUTENEN U UX CIEACTBUS.

7. Omnpenenenue oOpaTHOW MaTpullbl. BeIposkeHHBIE U HEBBIPOXKICHHBIE MaTpUIlbl. Boruncienue o6-
paTHON MaTpULbI 3-TO MOpPsAKa.

8. Pemenune cuctemsl TpEX TUHEWHBIX YpaBHEHUH C TpeMsl HEU3BECTHBIMH C TIOMOIIBIO0 OOpAaTHON Mat-
punbl. BeiBoa popmyn Kpamepa.

9. OcHOBHBIE IOHATHUS OOIIEH TEOPUH CUCTEM JTMHEHHBIX YPAaBHEHHIA.

10. Onpenenenue aMHENHHON cUcTeMbl ¢ Oa3ucoM. ba3ucHble M CBOOOIHBIE HEM3BECTHBIE. AHAIM3 JIBYX
BO3MOJKHBIX CITydaeB CHCTeMBI ¢ 0azucoM. OmpeneneHus: o0Iero, 4aCTHOro M 0a3ucCHOTO PEIICHUM.
Pemenne cuctemsl TMHEHHBIX ypaBHeHUN MeTooM JKoprana-I'aycca.

11. [lonsTHe o BeuUCIEHUH 00paTHOM MaTpulel MeTosioM JKopaana-I'aycca.

12. Onpenenenne muHOpa K-ro mopsiaka matpunbl. Onpenenenue panra Matpuibl. @opMynupoBka Teo-
pembl Kponekepa-Kaneniu o0 ycaoBUM COBMECTHOCTH JIMHEHHOM CHCTEMBI.

13. UccnenoBanue 0THOPOJHOMN JIMHEHHOM CUCTEMBI U €€ pelleHHe.

14. CoGcTBeHHbBIE 3HaYeHHS U COOCTBEHHBIE BEKTOPHI KBaJIpaTHON MaTpPHUIIBI.

15. JlekapTOBBI KOOPAMHATHI TOYKH HA IPSMON U HA TNIOCKOCTH.

16. 3agaya 0 BEIYMCIIEHUH PAaCCTOSIHUS MEXKITy TBYMs TOUYKaMH Ha IJIOCKOCTH. 3ajada O JACTCHHH OTpe3Ka
B JJAHHOM OTHOIIEHUU. DOpMYIIbI AE€TIEHUS OTPE3KA MOIOJIaM.

17. JIuaus Kak T€OMETPUYECKOEe MECTO TOueK MIocKocTU. OrpeneneHne ypaBHEHHUS ¢ JBYMs IIepeMeH-
HbIMHU U ypaBHEHMs JUHUM. [loHATHE TEeKyIIMX KOOPAMHAT TOYKM M NapaMETPUUECKUX YpPaBHEHMM
TvHAM. J[Ba TUIA 3a7a4 aHATUTUYECKON T€OMETPHH.

18. Onpenenenue yriaoBoro koddduuueHta npsmoi. BbiBoj ypaBHEHHsS NpsSMOU, MPOXOASAIIEH udepes
JAHHYIO TOYKY B IAaHHOM HallpaBJIEHUH. Y paBHEHHE IPSAMOIL ¢ YyIIIOBBIM KO3()(PULIMEHTOM.
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VYpaBHeHHUE MyYKa NPSAMBIX C IIEHTPOM B JTaHHOH Touke. Dopmyna yrioBoro ko3¢ uirenra oTpeska.
YpaBHeHHE NPSMOU, TPOXOASIICH Yepe3 ABe JaHHbIC TOUKHU. [loHsATHE 001IET0 ypaBHEHUS MIPSMOIA.
Omnpeznenenue yriia MeXIy ABYMs NMPSMBIMH Ha IJIOCKOCTU. BbiBOA (hopMysibl TaHreHCa 3TOTO yTJa.
VYcnoBus napayuieIbHOCTU U IEPIEHANKYIIIPHOCTH ABYX IPSAMBIX Ha INIOCKOCTH.
Brluncnenue paccTossHUs OT TOYKH 0 IPSIMOM HA INIOCKOCTH.
OO1iee ypaBHeHHUE JTMHUN BTOpOro nopsaka. OnpenenaeHne OKpy>KHOCTU U BBIBOJI €€ KAaHOHUYECKOTO
ypaBHeHus. [IpeoOpa3oBanue o0mero ypaBHeHUs! IMHUM BTOPOTO MOPsAIKA K KAHOHUYECKOMY ypaB-
HEHUIO OKPY>KHOCTH.
Onpenenenue mapaboibl M BBIBOJ €€ KaHOHHUYECKOTo ypaBHeHUs. CBolcTBa nmapadosl, e€ rpaduk u
YPaBHEHHUE IIPH Pa3IMYHBIX OCAX CUMMETPHUHU.
Onpenenenye IUICca U BBIBOJL €0 KAHOHUYECKOI'O YPaBHEHUS.
CBoiicTBa 3JUIMIICA: IIUIIC KaK CKaTasi OKPY>KHOCTb; BEPLIMHBI U OCH JIIMIICA; (OKYCHOE paccTos-
HUE, SKCIICHTPUCUTET U (POKATIBHBIE PAJANYChI SJUIUIICA.
Onpenenenue runepOosbl. KaHoHn4eckoe ypaBHeHue (0e3 BbIBO/IA) M CBOMCTBA I'MIEpOOIIbI: BETBHU;
OCHOBHOH IPSIMOYTOJIbHUK, aCHMIITOTHI, BEPIINHBI, OCH U (hopMma TUnepOoIIbl; (POKYCHOE pacCTOsIHHE,
9KCUEHTPUCUTET U (POKaJIbHBIE PAJANYCHI.
CkasisipHble U BEKTOpHbIE BelnuuuHbl. OmnpezaeneHue BeKTopa U ero JUIMHbl. OnpesereHne KouIuHe-
apHBIX M paBHBIX BeKTOpPOB. [ToHsATHE CBOOOAHOTO BEKTOA.
OnpeneneHne ¥ TeOMETPHISCKOE N300paKEeHUE JTMHCHHBIX oreparuii Haj Bekropamu. CBOICTBA JTH-
HENHBIX Ollepallui U UX HA3HAYCHHUE.
[IpsimoyronbHasi JekapToBa CUCTEMa KOOPAMHAT B MPOCTPAHCTBE. J[ekapTOBBI KOOPAMHATHI TOUKH.
Paanyc-BeKTOp TOUKH, €ro pasjaokeHue Mo 6a3ucy u KOOpIUHAaThI.
Paznoxenue no 6a3ucy BeKTopa, IPOXOIIEro Yepes ABE 3aJaHHbIe TOUKH. J[ekapTOBbI KOOPINHATHI
BEKTOPA. 3alluCh JIMHEHHBIX Olepalnuil, yCIOBUM PAaBEHCTBA U KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KO-
OpAMHATHOHN (opme.
OnpezeneHye CKaIsIpHOTO MPOU3BEICHHS U €r0 CIEACTBHSL: JUIMHA BEKTOpa; (hopMysa KOCHHYca yria
MEXly IByMsI BEKTOPAMHU U YCIIOBHE UX MEPIEHANKYIIPHOCTH; HAMPABJIAIONINE KOCUHYCHI BEKTOPA.
BriBOo ypaBHEHMSI IUIOCKOCTH, MPOXOISAIIEH Yepe3 3aJaHHYI0 TOUYKY NEPIEHIUKYISPHO 3aJaHHOMY
BekTopy. OOI1ee ypaBHEHHUE TUIOCKOCTU. BBIBO (hOpMYITBI PaCCTOSIHUS OT TOUKH JI0 MIIOCKOCTH.
YpaBHeHMs NpsAMOil B IpocTpaHcTBe. HaxoxaeHne TOUukH nepeceyeHus NpsIMOi U MIOCKOCTH.
OmnpeneneHne 1 OCHOBHBIE CBOMCTBA (DYHKITHH.
OcHoBHBIE crioco0b! 3aaanus pyHKuui. [Ipocreiiue, clnoxHble U 3JeMEeHTapHble QYHKIUH.
[Tpenen nepemenHoi. OKpecTHOCTh TOUKU. KOHEUHBINH 1 OECKOHEUHBIN Mpenena QYyHKIMH B TOUKE U
Ha OECKOHEYHOCTH.
OpnnocroponHue npeneasl. opMynrpoBKa TEOPEMBI CYILIECTBOBAHUS Mpeseia QyHKINN.
beckoneuno mainsble, 0ecCkOHEUHO OoJblIME U OrpaHHUYeHHbIe QyHKIMH. VX cBOMicTBa.
DopMyITUPOBKH OCHOBHBIX TEOPEM O npezaenax GpyHkuuid. CiaencTBus U3 Teopem.
Heonpenenennoctu Buna (0/0), (o0 — ), (00/0), (0 - o).
®opmynupoBKa TeopeMbl 0 cxartod ¢yHkuuu. [lepBbiii 3ameuarenbHblid mpenen. OCHOBHBIE Ciej-
CTBUSL.
OcHOBHBIE IOHATHS O YUCIIOBBIX MOCIEA0BATEIHHOCTSX.
Yucio e. Bropo#t 3amedaTenbHbIN IIpeaes.
Touku HENpephIBHOCTU M TOUKH pa3pbiBa (PyHKINU.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

1 kype, 2 cemectp
Omnpenenenne NpOU3BOTHON, €€ TEOMETPUUECKUI U (PU3NIECKHUI CMBICII.
JuddepenunpyeMocTs U HenpepbIBHOCTH GyHKIUU. uddepennman pyukiun. ['eomerpuueckuit
cMbich auddepennnana GyHKIUN B TOUKE.
®opmyIbl 1 ipaBuiia 1UGPepeHInpOBaHUS.
HuddepenurpoBanue ca0KHON QYHKIINH, HEIBHON (QYHKUUHU U (YHKIIUHU, 33JJaHHOM MTapaMeTpuye-
CKH.
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16.
17.

18.
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20.
21.
22,
23.
24,
25.

26.

27.

28.
29.

30.

31.
32.
33.
34,
35.
36.
37.
38.

39.

[TpousBoanbie U 1udGepeHIaIbl BEICIINX MOPIIKOB. PU3NUECKUN CMBICT POU3BOJIHON BTOPOTO
MOPsAJKA.

@opMyITupOBKa OCHOBHBIX T€OpeM AU(PepeHINaTbHOTO HCUHCIeHH. X TeoMeTpruecKuil CMBICI.
Omnpenenenre MOHOTOHHBIX (QYHKIMHU. JlocTaTOYHbIE YCIOBHS MOHOTOHHOCTH.

OkerpemyM (yHkiH. HeoOXonmumbie 1 JOCTAaTOUYHBIE YCIOBUS IKCTPEMYMa.

HauOosnbiiee n HanmeHblee 3Ha4YeHUs (QYHKIHU.

. Beimykiocts u Boraytocth rpaduka pyaknun. Touku neperuoda.
11.
12.
13.

AcumnToThl Tpaduka GyHKIIUH.

[Tnan noxHOTO HccnenoBaHus (GYHKUIUHU U TOCTPOCHHS ee rpaduka.

Omnpenenenue QyHKIMU ABYX nepeMeHHbIX. O0nacTh onpeneneHus. [IoHsITHe OKpeCTHOCTH TOYKH,
BHYTPEHHEH TOUKH, OTKPBITOTO U 3aMKHYTOT'O MHOXKECTB, TPAHUYHON TOUYKH, OTPAHUYCHHOTO U HE-
OTPaHMYECHHOT'O MHOKECTB.

[Ipenen u HeMPEpHIBHOCTH (PYHKIUU JIBYX TIEPEMEHHBIX.

YacTHble IpUpAILCHNs ¥ YaCTHBIE TPOU3BOAHBIE QYHKIMU ABYX nepeMeHHbIX. [loaHoe npupamnienue
Y TIOJIHBINA TuddepeHman.

[Tpunosxenue mosHOro MUdQPepeHrana K npuOIMKCHHBIM BEIYHCICHUSIM.

[TpousBoxnas Gpynkuuu z = f(x; y) no Hampasienuto. ['paguenT GyHkuny, ero Gu3n4eckuit CMbICII.

YacTHble TPOU3BOHbBIE U NOJIHBIN U depeHan GyHKIUU IBYX NEPEMEHHBIX BBICIIUX ITOPSIKOB.
DkcTpeMyM (QYHKIUU ABYX MEPEMEHHBIX.

IlepBooOpa3Hasi U HEONpEAEICHHbIH HHTETpal.

OcHOBHbIE CBOWCTBA HEONIPEAEIEHHOI0 HHTErpaa.

Tabnuua HeonpeaeIeHHBIX HHTEIPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH.

MeTto HENOCPEICTBEHHOTO UHTETPUPOBAHHUS.

Metoa HHTErpupOBaHUs 3aMEHOM MepeMEeHHOM.

Meroa MHTErpUpOBaHUs 10 4acTsAM. TpH IpyIIbl HHTErPAIOB, BEIYUCIIIEMBIE METOJOM HUHTEIPUPO-
BaHUs 110 YacCTsIM.

CreuuanbHble MpPUEMBbl BBIYMCIEHUS MHTETPajloB OT TPUTOHOMETPUUECKHX (QYHKIUM BHaa

fsin ™ xcos" xdx .

CreuuanbHble TpPUEMbl BBIUMCIEHHS MHTErPajoB OT UPpPAMOHAIbHBIX (QYHKIUI BHOA

J-R X r]fax+b dx
cx+d

Omnpenenenne onpeaeNeHHOro HHTerpaia. Teopema CynecTBOBaHUs ONPEAEIIEHHOTO HHTErpala.
OcHOBHbBIE CBOWCTBAa ONPEIEIIEHHOTO MHTerpana. TeopeMa O CpelIHEM 3HAUYE€HUU HENPEpbIBHOM
GbyHKIIH.

Brruucnenune omnpenenenHoro uHTerpana: ¢opmysna Herotona-JleitOHuma, Teopema o 3ameHe mepe-
MEHHOH 1 00 UHTEIPUPOBAHHUHU IO YACTSM.

Heco6cTtBennbie nuaTerpans | poxa.

Beruucrienue miomaay miockoi pUrypsl ¢ moMoIIbi0 ONPeAeICHHOTO HHTEerpaa.

Onpenenenre U OCHOBHbIE OHATHS MU (HEepeHIIMATBEHOTO YpaBHEHUSI IEPBOTO MOPSIIKA.

VYpaBHEHMS ¢ pa3feIEeHHBIMU U Pa3AEIAIOIMMUCS IEPEMEHHBIMHU.

Jluneitnoe nuddepeHnmanb-HOe ypaBHEHNE TIEPBOTO TOpsiiKa. Y paBHeHUE bepHym.

OmnpeneneHre 1 OCHOBHBIE MOHATHS TU(HEpEeHIIMATLHOIO YPaBHEHUS! BTOPOTO MOPSIKA.
JuddepennnanbHble ypaBHEHUSI BTOPOTO MOPsIIKA, TOIMYCKAIONUe TOHMKEHHE MOPSIIKA.
Omnpenenenre TMHEHHOTO HEOJHOPOIHOTO U OJHOPOAHOTO AU depeHnnanbHOro ypaBHeHUs] BTOPOTro
MOpSAJIKAa C MOCTOSAHHBIMH KO3 duirientamu. [loHsTre nuHENHHOW HE3aBUCHUMOCTH ABYX (DYHKIUH.
CaolicTBa penIeHn OAHOPOJHOTO YPaBHEHHS.

Pemenue nuHeWHOro ogHOpPOAHOrO AU(depeHInaIbHOr0 ypaBHEHUSI BTOPOrO MOPSAIAKA C MOCTOSH-
HBIMU KOX(QPHUIIMEHTaMHU METOJIOM Diijiepa B ciyyae JIeHCTBUTENbHBIX KOPHEH XapaKTepUCTUUECKOTO
YpaBHEHHS.




40. Pemenue TUHEHHOTO OJHOPOJIHOTO UG HEPEHIINAIHLHOIO YPaBHEHHsI BTOPOTO MOPSIKA C MOCTOSH-
HeIMH KO3 duimenTaMn MeTonom Diinepa B ciiydae KOMIUIEKCHBIX KOPHEH XapaKTepHUCTHYECKOTO
ypaBHEHHUS.

41. PemieHne TMHEHHOTO HEOAHOPOIHOTO AU HEPEeHINAIBFHOTO YPaBHEHHS BTOPOTO TOPS/KA C MTOCTOSH-
HBIMU KOX(PHUIMEHTAMU U MPABOK YaCThIO CHEIMAIHHOIO BUa METOJIOM HEONpEAETICHHBIX KO3 du-

OHUCHTOB.

2.2.2 IlpumepHOe 3K3aMeHALMOHHOE TeCTOBOe 3a/JiaHHe (MPUMEPHBIH 3K3aMeHAUMOHHBIH

omier)

1 kypc, 1 cemecTp

DK3aMeHaMOHHbBINA OrieT Ne

1. Onpenenenue oOpaTHON MaTpHIBl. BEIpOXKICHHBIE U HEBBIPOXKICHHBIE MAaTPULIBL. Beruncnenue 00-
paTHOM MaTpUIbI 3-TO MOPSIKA.
2. YpaBHeHUS NPSMOH B MpocTpaHcTBe. HaxokeHne TOUKH rnepecedeHus mpsMoid U TNIOCKOCTH.

w

4. Haiinute KOOpIMHATHI BEKTOpA a+b—2c, ecau a=2i+3j, b=-3j-2k, c=i+ j—K.

Haiinure koopAMHATHI IEHTPA M PAYC OKPYKHOCTH X° +Yy? —4x+8y—-16=0.

1 kypc, 2 cemectp

A W dE

DK3aMeHaIMOHHbBIA OmiteT Neo

y

HpOBepBTe, 4qTO AJIA (bYHKI_[I/II/I Z = arctg= BBIMOJHSICTCS paBEHCTBO
X

HadaJIbHBIM ycioBusaM y(0) =0, y'(0)=3.

DkcrpemyM dyukimn Y = f(X). HeoOxoaumble ¥ JOCTaTOYHBIE YCIOBUS SKCTPEMYMA.
MeTo/ HEMOCPEACTBEHHOTO HHTETPUPOBAHHS.
0%z 0%z

OX
Haiinure yactHoe pemierne aupGepeHInalIbHOro ypaBHEHUs (1+ x°)y” —2xy’ =0, YAOBJICTBOPSIOIICE

oy oyox

2.3 MeToauueckue MaTe€pUuaJbl U TUNIOBbLIC KOHTPOJbHBIC 3alaHUsA, HCII0JIB3YEMBIC 1JISI TE-
Kylmiero KOHTpoOJsi mo IMCuMIJInHe

2.3.1 MeToanyecKue MaTepUabl, HCMOJAb3yeMble A/ TeKyUIero KOHTPOJIsi 3HAHMI 1o uc-

IUTLINHE

HaumenoBanue one-
HOYHOI'0 CpeICTBA

Kparkas xapakTepucTuka o11eHOYHOI0
CpeACTBa

IIpencraBienue O EHOYHOIO
cpeacrsa B onjae

KoHnTponbHsIi omrpoc

KoHTposbHBINM OMpOC — 3TO METO]T OLIEHKU
YPOBHSI OCBOCHHSI KOMIIETEHIIUNA, OCHO-
BaHHBIM Ha HEMOCPEJICTBEHHOM (Oecena,
WHTEPBBIO) WJIM OMOCPEIOBAHHOM (aHKe-
Ta) B3aUMOJIEHCTBUHU TIpenojaBaressa u
cTyaeHTa. ICTOUHMKOM KOHTPOJISl 3HAHUI
B JIAHHOM CJIy4yae CIYKUT CJIOBECHOE WJIU
MMMUCHbMEHHOE CY)KJICHHE CTYJCHTA

IIpuMepHBIil TIEpeUeHb BONPO-
COB K 3a4€Ty U 3K3aMEHY
Bomnpocsl, BEIHOCHMBIE Ha ca-
MOCTOSITEIBHOE U3yYEHUE
3amaHus AJ1 CaMOCTOSITEIbHON
paboTsl

I[OMaH_IHCC 3aaHuc

JlomManiHue 3aaHusl — OIHA U3 OCHOBHBIX
(bopM caMOoCTOATENbHOI pabOTHI CTyIECH-
TOB, HallpaBJICHHas Ha YCBOCHHME U 3a-
KpeIUIeHHe MOJy4YeHHBIX 3HAHUM Ha 3aHs-
THUSIX.

I[OMaI_HHI/IC 3aJaHus

KonTponbhas pabota

O} dexTuBHBI MeTOI NPOBEPKU 3HAHUM
oOyyaromuxcs, TMOJYyYeHHbIX HUMH Ha
onpeneneHHoM stane. OCHOBHas 3aj1ada
KOHTPOJIbHBIX PabOT — BBISIBUTH, KaKue
U3YYEHHBIE TEMbl BBI3BIBAIOT 3aTpyJIHE-

3amaHus 1 KOHTPOJIBHOU pa-
00THI




HaumenoBanmue oue- Kparkas xapakrepucruka oueHouHoro | IlpeacraBiieHue oueHOYHOT 0
HOYHOI0 CpeCTBa cpeacTBa cpeacrsa B GoHe
HUS ¥ BIIOCJIEJICTBUU HCKOPEHUTHb HEI0-
CTaTKH

SourwndE

16.

17.
18.
19.
20.
21.
22,
23.

24,
25.
26.
27,
28.
29.
30.
31.
32.

Nogabkown

2.3.2 Bonipochbl, BLIHOCHMbIE HA CAMOCTOSITEIbHOE U3YyUeHHe

1 xkypc, 1 cemecTp
Onepanuu HaJ MaTpPUIIAMHU U UX CBOWCTBA.
CaolicTBa oneparuii HaJl MAaTpULIAMU.
Ornpepenurenu, UX CBOMCTBA U BBIYUCIICHUE.
Onpenennreny BbICIIUX MOPSIIKOB.
OO6parnas marpuna. PemeHre MaTpU4HbBIX ypaBHEHUH.
Pemenue cucremsl 3-X TMHEWHBIX YpaBHEHUM ¢ 3-Ms HEM3BeCTHBIMHU 1O popmynam Kpamepa u meto-
JIOM 00paTHON MaTpHULIbI.
Pemenue nuuelHbIX cucrem merogom I 'aycca.
Pemenue nuneiinbix cucrem merogom JKopaana-I'aycca.
Brruncnenmne o6patHoii MaTpuiibl MmetogoM JKopaana — ['aycca.

. Beruncnenue panra marpuusl merogom JKopaana — ["aycca.

. UccnegoBanue COBMECTHOCTH JIMHEWHBIX cUCcTeM 10 Teopeme Kponekepa — Kanemnu.

. Beruncnenue coOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX BEKTOPOB KBAJAPATHON MATPHIIBI.

. JlekapToBBI KOOPAMHATHI TOYKM HA IPSIMOM U HA MJIOCKOCTH.

. [ABe mpocreiimue 3a1a4u aHATUTUYECKON Fr€OMETPUH Ha TIIIOCKOCTH.

. CocTaBineHue ypaBHEHUS JIMHUM KaK T€OMETPHUYECKOr0 MECTa TOYeK, 00JIaIalomInuX 3aJaHHbIM CBOM-

CTBOM.
VYpaBHeHHe NPsAMOMN: a) NPOXOoJslIel yepe3 JaHHYK TOYKY B JAHHOM HaIlpaBlieHHH; O) C yIJIOBBIM
K03 (HULIHEHTOM; B) IPOXOAIIEH Yepe3 BE JaHHbIE TOUKH; I') 00I1ee ypaBHEHUE TPSIMOU.
YpaBHEHHE ITyYKa MPSAMBIX.
VYron Mexay AByMsl IPSIMBIMHU, YCJIOBHS MAPAJIEIbHOCTH U MEPIEHANKYIISIPHOCTH MPSMBIX.
PaccrosiHME OT TOYKH 10 IPSIMOM.
CMmeniaHHble 3a7ja4d Ha MPSMYIO.
KpuBsle BTOpOro nopsijika: OKpy>KHOCTb, SJUTUIIC, TUIiepOosa 1 napabdona.
JlexapToBbl KOOPIMHATHI, AJIMHA U HAIIPaBJISIIOIINE KOCUHYChI BEKTOPA.
JIuHeliHbIE ONepaluy HaJ BEKTOpaMH B KOOpIUHATHOW (popme. PaznoxkeHnue BekTopa mo 6a3ucy Ha
MJIOCKOCTH.
CkansipHO€E TPOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA.
YpaBHEHHE MIOCKOCTH.
VYpaBHeHus npsamon. IIpsmas 1 I0CKOCTb.
Oynkiusa. O6nacTh onpeaeneHus GyHKIUH.
PackpsiTre HeomnpenenénHoct Buaa (0/0), 3a7aHHOM OTHOIIIEHHEM MHOTOUYJIEHOB.
Packpeitue Heonpeaenénnocreit Buaa (0/0), 3a1aHHBIX UPPALMOHATIEHBIMU BBIPAKEHUSIMHU.
PackpbiTre HeonpenenéHHOCTeH Bua (00/o0), 3aJaHHBIX OTHOIIIEHUEM MHOTOUYICHOB.
PackpeiTie HeonpenenéHHOCTeH BrIa (00—0).
[TepBrIii 3amMedaTenbHbIN TPEAE.
1 xypc, 2 cemectp
HaxoxaeHne mpou3BOJHBIX € MOMOIIBIO TAaOIUIBI U MpaBui AU GepeHINpPOBaHHUST OCHOBHBIX 3Jie-
MEHTapHBIX (QYHKITHHA.
[Tpon3BoHBIE CITOXKHBIX ()YHKITHM.
Huddepennnan GpyHkumu.
[Ipon3BoiHbIE HESABHBIX (DYHKIUH.
PackpsiTHe HeonpenenEéHHOCTEN 110 NpaBuily Jlonurans.
VYpaBHeHHE KacaTeIbHOW W HOpMaK K rpaduKy GyHKIMH, 3aJaHHOU IMapaMeTPUIECKH.
HawuGonpiee 1 HanMeHblee 3HaueHus QYHKIMH Ha oTpe3ke [a; b].
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,

25.

26.

HccnenoBanue (pyHKIMIA U TOCTpOECHUE TPaUKOB.

Haxoxnenue o6nactu onpeaeneHus QyHKIMU ABYX EPEMEHHBIX.
YacTHble MPOU3BOHBIE IEPBOTO TOPSIIKA.

[Tonnsnii muddepennran GyHKIUA IBYX NEPEMEHHBIX.
[TpousBosanas no HanpasieHuo. [ paanueHT.

YacTHble IPOU3BOJHBIE BBICIIUX MTOPSAIKOB.

DKkeTpeMyM (QYHKIMH JIBYX MTEPEMEHHBIX.

Metoa HenocpeaCTBEHHOT0 HHTErPUPOBAHUSL.

Meroa UHTETPUPOBAHKS 3aMEHOM IIEPEMEHHOM.

MeTtoa UHTErpUpPOBaHUS 110 YACTSAM.

CrnenuanbHple TPUEMBI BBIYUCICHHUS HHTEIPAJIOB OT TPUTOHOMETPUYECKHX MU HPPALMOHAIBHBIX

dbynkumii Buga: 1) jsin"‘ xcos" xdx ; 2) IR[X, n/ ax+b de,
cx+d

Brrunciienue onpeaeaéHHoro HHTerpaia.

Brruncnenne HecOOCTBEHHBIX MHTETPAIoB 1-ro poja.

Bbrurciienue miomanm miockon Gurypel.

Perrenue muddepeHmanbHbIX YpaBHEHHH ¢ pa3IeICHHBIMHU M Pa3Ie/SIFOIMMHUCS TEPEMEHHBIMHU.
Pemenre nuHelHbIX AuddepeHranbHbIX YPaBHEHU T IEPBOTO MOpsIKa MeToaoM bepHysuin.
CrienaiabHble MPUEMbI pelicHus AU PepeHIIMATbHBIX YPABHEHUH BTOPOTO MOPSIKA, JOIMYCKAIOIINX
moHMmKeHue mopsiaka: 1) y" = f(x); 2) F(xy;y")=0;3) F(y;y;y")=0.

Pemenne nuHEHHOTO OJHOPOTHOTO MU(GEPCHIIMATHFHOTO YPaBHEHUS BTOPOTO TOPSIKA C MOCTOSH-
HBIMU KO3 puImeHTamu.

Pemenvie muHeHOTO HEOTHOPOIHOTO AP PEPEHIINATHPHOTO YPABHEHHS BTOPOTO MOPSAKA C TIOCTOSTH-
HBIMU KOX(Q(PHUIIMEHTAMH U MPABOM YaCThIO CIEIMAIBHOTO BUAa METOJIOM HEONPEICICHHBIX KOdPPu-
IUEHTOB.

2.3.3 3agaHus AJ1 CaMOCTOSITeIbHOI padoThI

0 01 110
1. Haitnure matpuity C = -5A + 2B, ecniu A=|-1 0 1|, B=|1 2 0.

0 21 0 01
2. Haiinute npon3BeieHue MaTPHILL:

1 -3 22 5 6
a)@ :ij@ g]; 6)|3 -4 1|1 2 5/;

2 -5 3\1 3 2

4 3)-28 93 \7 3
B) (7 5}( 38 —126](2 J'
3. Hatigure Te u3 npousBenenuii marpui; AB n BA, koTopbie CyIIeCTBYOT:
21 2 0 3 3 4 3 -2
oafsy i) e o a-f; o o-fs )
011 11 2 5 5 -4
1 -2 3
4. Harigute 3Hauenue maorowreHa f(x) =3x*-2x+5or MaTpuIel A=2 -4 1/,
3 -5 2
5 8 —-4)3 2 5
5. Haiinute mpousBenenue matpunl (6 9 -5(4 -1 3.
4 7 -39 6 5

6. Haiinure Te u3 mpousBenenuit marpuil AB u BA, koTopsie CyIiecTByIOT:

L 2 ) 1 3 51 1 00
a) A:(B 4], B:(O 0 1]; 06) A=[0 2|,B=|0 1 0f.
1 3 0 01



. 4
7. Haiiure Matpuiy A° u ee ciien: A= (5

)

5 2 -3
8. Haiinure 3nauenue Muorounena f(x) = x3 — 7x? + 13x — 5 or matpumpl A=[1 3 -1,
2 2 1
-3

9. Beraucnute onpeaeuTeah BTOPOro MopsiKa ) ‘ .
10. BerauciuTe OnpeneIuTelb TPeThero mopsaKa:

1 1 1 5 6 3
a)yfl 2 3; 6)0 2 0.

1 3 6 7 4 5

1 1
11. Pemute ypaBuenue I 1-x 1 |=0.
1 2—X

12. Beruucnute onpeaennuTeNb:

2 -3 41

4 -2 3 2 o
a) A b e paszmnaras ero 1o 3JIeMeHTaM 3-i CTPOKH;

3 -1 4 3

al 20

b 31 4
0) c o1 3’ pasinarasi ero 1o 3JeMeHTaMm 1-ro cronona.

d 1 1 0
13. BeramcnuTe onpenenuTend 4-ro mopsKa:

-1 3 1 2 3 5 7 2

-5 8 2 7 7 6 3 7
a) ; 0)

4 -5 3 -2 5 4 3 5

-7 8 4 5 -5 -6 -5 -4
14. Beruncnute onpenenuTenu 4-ro mopsaka:

1 1 1 1 01 11

-1 1 -1 - 1 01 1
a) X 0) .

1 1 -1 1 110 1

1 1 1 - 1110

15. Haiinurte oOpaTHyto MaTpuily A AByMs CIocOOaMH — C IOMOLIBIO MPUCOESIMHEHUS MAaTPHIIBI
U C MTOMOIIIBIO JIEMEHTAPHBIX TPpeoOpa3oBaHuil:

12 -1 -2
013 38 0 4
a) A=[2 3 5|; 6)A:22 4 3l
357 I
38 -1 -6
16. PemuTe MaTpuvHbBIC YPAaBHCHHS:
13 11 -1 1 -2 -
a) X = : 0) X- = :
12 11 3 -4 3 4

B) [g ﬂxﬁ g (g ‘5‘] r)A-X =B, e A:@
5 2

) A-B"-X =C e A<[ 1 % 3 Be 40 e
A SR TR 0 0) BTl 1 2) YT sl

17. Metonom oOpaTHOM MaTpullbl U o hopmynam Kpamepa pemmre cucreMy ypaBHEHH:



CTCMBI.

a) 3%, —4x, = -6,
3X, +4x, =18;

SX +8X, + X3 =2,
0) 3%, — 2X, +6X; = -7,
2%, + X, — X3 = -5,

18. Meronom I"aycca pemmnre cuCTeMbl TMHEHHBIX YpaBHEHHH U HalUTe BCe Oa3MCHBIE PEIICHUS:

— 2% +3X, — 2%, =2,

a) {3%, — 2X, + X3 = 2,

—5x, +10x, — 7X, =10;

6X; +4X, +5X; + 2%, +3%X; =1,
3%, +2X, = 2%X3 + X, =T,

9%, +6X, + X3 +3X, +2X; =2,
3%, +2X, +4X; + X, + 2% =3;
—6X, +9X, +3Xy +2X, =4,

I 1— 2%, +3X, +5X; + 4%, =2,
—4X, +6X, +4X; +3%, =3;

19. Haiinute panru MaTpwil;

5X; + 3%, +5X; +12x, =10,
0) 12X, +2X, + 3X; + 5%, =4,
X+ 7%, +9%; + 4%, =2,

X, +2X, — 2%, + 5%, =3,
) —3%, —2X, +12X, — 7X, = -5,
2X, + 3%, +4X, = 2;

X, +5X, +3X; = 2,
€) 12% +9X, +5X; +3x, =7,
X, +3X, + X3 +6X%, =8.

2 -1 -1 2 -1 -1 2
a) A=| 3 1 -1f; 6) A=| 3 1 -1 0
-4 -3 1 -4 -3 1 1

20. UccnenyiiTe cucteMy ypaBHEHUIH OTHOCHUTENBHO MapaMeTpa oL M HalauTe olIiee penieHne cu-

— X +3X, —4X; =1,
a) 12% +2X, +axXy =1,
—2X, +3%X; =1,

X +2%X; =3,

B) <3X, +0xX, +6X; =9,
—2X% + X, + Xy =4,

X, + 2X, + 3%, =3,
0) {— X +4X; =2,
X +2X, = X3 =0;
X, — X, + 2% =2,
T) 4= X +2X, + X; = —2,
3%, —3X, +6X; =6—o.

21. Haiinute coOOCTBeHHBIE 3HAYEHHSI U COOCTBEHHBIE BEKTOPBI MATPHUIIBI A:

-10 2
a) A= _32 _14); 6) A=| 0 3 0;
1 00
2 0 -6
B) A=| 1 3 -2|.
-1 0 1

22. Haiinure Benuuuny AB u mmuny |AB| oTpeska AB, 3a1aHHOTO TOUKAMH:

a) A(3) mu B(11); 0) A(-5) u B(-3).

23. Beraucimte KOOpAMHATY TOYKH A, €CITH U3BECTHBI:

a) B(-3) u BA = 2; 0) B(-1) u |AB| = 5.

24. Onpenenure, B KAKUX YETBEPTIX MOXKET OBITh pacnosoxeHa Touka M(X; y), ecru:

a)xy>0;0)x-y=0;B8)x+y>0;r)x-y>0.

25. TTocrpoiite Touku A(4; 1), B(3; 5), C(-1; 4) u D(0; 0). Eciu Touku mOCTPOEHBI MPABHIBLHO, TO
nojydeH kBajapar. Kakosa ero miomans? Yemy paBHa JJIMHA CTOPOHBI 3TOro KBajapara? Haiigure koop-
JMHATHI CEPEe/INH CTOPOH KBaJpaTa.

26. OnpenenuTe KOOpauHaThl KOHIIOB A 1 B otpeska, kotopsrit Toukamu P(2; 2) u Q(1; 5) pasne-
JICH HA TP PaBHbBIC YACTH.

27. Tpu Bepumubl mapamteaorpamma — touku A(3; -5), B(5; —3), C(-1; 3). Onpenenure yeTBep-
Tyto BepmHy D, npotuBonosnoxuyo B.

28. Hanmmute ypaBHEHHE OKPY)KHOCTH ¢ IeHTpoM C(—2; 3) u pamgmycom, paBHbIM 5. M3BecTHO,
yro Touka A(a; —1) JexkuT Ha 3TOi okpyx)HOCTH. HaiinuTe a.



29. Hanumute ypaBHeHue TpaekTopuu ToYkd M(X;Y), KOTOpasi MpH CBOEM JIBHKCHHUHU OCTACTCS
BaBoe Ommke kK Touke A(—1; 1), uem k Touke B(—4; 4).

30. HanmmmTe ypaBHEHHE MHOXKECTBA TOYCK, PaBHOYIAJICHHBIX OT ToukH F(2; 2) u ot ocu OX.

31. HanumiuTe ypaBHEHHE JHHUH, MO KOTOPO# aBmxkercss Touka M(X;Y), paBHOymajeHHas OT
Hayvaja KoopaAuHaT u oT Touku A(—4; 2).

32. Omnpenenute TPAeKTOPUIO TOUYKK M, KOTOpasi Mpu CBOEM JBIIKEHHH OCTACTCs BABOE OJNIIKE K
touke F(-1; 0), uem k mpsimoii X = —4.

33. CocTaBbTe ypaBHEHHUE MPSIMOii, MPOXOIAIIEH Yepe3 HaYal0 KOOPAMHAT U Yepe3 TouKy (—2; 3)
U IIOCTPOMTE €ee.

34. YpaBHeHUs MPSMBIX IPUBECTH K BHILY «B OTPE3Kax» Ha OCSIX:

a) 2x— 3y = 6; 3X—2y+4=0.

35. Hanumure ypaBHEeHHE MpsIMOii, mpoxosiinel uyepe3 Touky A(—4; 6) u orcekarorieir oT oceit
KOOPJAMHAT TPEYTOJIbHUK TUIONIA/IbI0, PABHOM 6 KB. €]1.

36. Hanuiure ypaBHEHHE MPAMOM, mpoxoasiiei yepe3 Touky A(2; 3) u COCTaBIAIONIEH ¢ OCBIO
Ox yron: a) 45° 6) 60°; B) 135°% r) 0° — u mocTpouTH €e.

37. Cropoust AB, BC u AC Ttpeyronpauka ABC naHbl COOTBETCTBEHHO YpaBHEHHSIMH
4x+3y-5=0,x-3y +10=0, x— 2 = 0. Onpenenure KOOPAUHATHI €TO BEPIIHH.

38. Hanuiute ypaBHEHHs JIBYX HPAMbBIX, Mpoxoasmmx yepe3 Touky A(4; 5), Tak, 4roObl OaHA
ObuTa mapayiensHa ocu OX, apyras napamiensHa ocu Oy.

39. OmnpenenuTe yroy Mexy IpsSMbIMU:

a)5x—y+7=0u2x-3y+1=0; 0) 3x—4y =6 u 8x + 6y = 11.

40. Hanuiute ypaBHEHHME MEPIEHIUKYJsIpa, omyiieHHoro u3 Ttoukd A(6;2) Ha mupsamyio
X—4y-7=0.

41. HanuiiuTe ypaBHEHHE MPSIMOH, mpoxosiieii yepe3 Touky A(—4; 3) U mapaiienbHoi apyroi
npsMoii X + 2y + 3=0.

42. JTan tpeyrompauk ¢ BepimHamu A(-2; 0), B(2; 4) u C(4; 0). Hanummre ypaBHEHHs CTOPOH
TpeyronbHuKa, Meauanbl AE, Beicotsl AD u HaliauTe nnuny menuansl AE.

43. Haiinure paccrosiaus touek A(4; 3), B(2; 1), C(1; 0) u O(0; 0) or mpsimoii 3x + 4y — 10 = 0.
[TocTpoiiTe TOUYKH U IPAMYIO.

44. HaiimuTe ypaBHEHNE KacaTelbHOI K OKPYKHOCTH X2 + y2 = 5, mpoxozsmeii uepes Touky (1; 2).

45. JIBe CTOpOHBI MapajuiesorpaMma 3a/1aHbl YpaBHEHUsIMHU Y = X — 2 U 5y = X + 6. Jlnaronanu ero
nepeceKkaroTcsl B Hadajae KoopauHaT. Hamumure ypaBHeHMs ABYX OPYTHX CTOPOH Mapaijernorpamma u
€ro JuaroHajen.

46. Hannmute ypaBHEHHE TMPsSMOH, Mpoxoasiieil udepe3 Touky M mepeceueHuss MPSIMBIX
2X -3y +5=0wu 3x+Yy—7 =0 u nepneHANKYIIPHON K IPIMOH Y = 2X.

47. TlokaxwuTe, 4TO ypaBHeHHE X2 + 2X + Y = 0 3a1aeT Ha MIIOCKOCTH HEKOTOPYIO OKPY/KHOCTb.

48. YcraHoBuUTE:

a) nexut i Touka N(4,1; 1,9) Ha okpyxuoctu ¢ nearpom C(1; —2) u pamuycom 5;

6) TexKuT 11 Touka K (0; 24/6 — 2) Ha HTOM %Ke OKPYKHOCTH;

B) jexut Jin Touka A(160; —1) Ha okpykHOCTH ¢ 1IeHTpoM (147; —6) u pamuycom 13.

49. Tloctpoiite »mmunc 9x? + 25y% = 225, Haiigure: a) momyocH; 6) KOOPIMHATEL (POKYCOB;
B) OKCIICHTPUCHUTET.

50. HanummTe kaHOHUYECKOE YpaBHEHHUE JJUTUIICA, €CITU U3BECTHO, UTO:

a) paccTosiHUE MEX 1y OKycaMu paBHO 8, a Masias mojayoch b = 3;

0) paccTostHue MeXIy (DOKycaMH paBHO 6, a SKCIICHTPUCHUTET ¢ = g ;

B) paccTOsIHHE MekIy QOKycaMu paBHO 213, aa—b = 1.
51. HanumuTe KaHOHMYECKOE YpaBHEHHE OJJUIAIICA, TPOXOIAIICTO Yepe3 TOYKH M1(4; gj u
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52. Dnc npoxXoauT Yepe3 TOUKH Ml(z; J§) u M2(0; 2). Hanummre ero ypaBHeHHE M HaWAUTE
paccrosHus To4kd M oT hokycos.

53. Halitu jymmHy XOpAbl JUIATICA X2 + 2y2 = 18, gensmield yroa MEX1y OCSIMHU TIOTIOJIAM.

54.0pauHATEl BCEX TOYEK OKPYXKHOCTH X2 +Y? =36 cokpamieHsl BTpoe. Hamuimmure ypaBHeHue
MOJY4YEHHON HOBOM KPUBOIA.

55. IToctpoiite runepbony 16x? — 9y? = 144, Haiinure:

a) ICUCTBUTCIPHYIO W MHHUMYIO TIOJIyocH; ©0) KoopauHAaThl (OKYCOB; B) IKCIIEHTPUCHUTET;
I') ypaBHEHUS aCUMITOT.

56. I'unep6osia NPOXOAUT Yepe3 TOUKy M (6;—2+/2) M uMeeT MHUMYO Hoiyoch b = 2. Hanummure
€e ypaBHEHHE U HaiiauTe paccTosiHUs TOUKUd M oT (hoKycoB.

57. Onpenenure TpaeKTOpHUio TOUKM M, KOTOpasi IBUKETCS TaK, YTO OCTAETCS BJBOE JAJbIIE OT
touku F(-8; 0), uem ot mpsimoit X = —2.

58. [Toctpoiite mapabomny y? = 6X. Haiinure: a) koopauHaThl GoKyca; 6) ypaBHEHHE JUPEKTPHCEHL.

59. Hannmute ypaBHeHHE Mapaboibl M ypaBHEHHUE NUPEKTPHUCHI, €CIM U3BECTHO, YTO mapabdona
CUMMETPUYIHA OTHOCUTEIBHO oci OX M 4TO TOYKA IMEepeceueHus MPSIMBIX Y = X U X + Y = 2 JIOKUT Ha Ta-
pabore.

60. HannmuTe ypaBHEHHE MHOKECTBA TOYEK, OJJMHAKOBO YIAJICHHBIX OT Hadaia KOOPAUHAT M OT
npsmMoii X = —4. HaliquTte TOUYKHU HiepeceveHns 3TOW KPUBOI ¢ OCSIMU KOOPAMHAT U IMOCTPOITE ee.

61. ans! Touku A(3; —1; 2) u B(-1; 2; 1). Haiiute KoopAMHATHI BEKTOPOB AB M BA.

62. Hatinure JJIMHY BEKTOpa a ={20; 30; — 60} ¥ €ro HaIpPaBIAIOIINE KOCUHYCHI.

63. Onpenenute Touky N, ¢ KOTOpO#l COBIamaeT KOHEI BEKTOpa 5={3; -1, 4}, ecan ero Hadaio
coBmazaaet ¢ Toukoit M(1; 2; —3).

64. BekTop a cOCTaBIseT ¢ KOOpAUHATHBEIMU ocamu OX u Oy yrisl o = 60°, B = 120°. Berunciure
€ro KOOPIMHATHI IIPH YCJIOBHH, UTO |al=2.

65. B npsamoyronsauke OACB toukn M u N — cepenunst ctopon BC u AC. Paznoxxute BekTop
OC =c 1o BekTopaM OM =a u ON =b.

66. Jlanb qBa BekTOpa: a={3;—2;6) U b={-2;1; 0}. Onpeaenure NpOEKIHU HA KOOPJUHATHBIE OCH

ClIeyIOLIUX BEKTOPOB: a) a+b; 6) a—b; B) 2a;T) —%5;[{) 2a+3b ; e) %5—5.

67. Onpenenute, MpU KaKuX 3HAYEHUSIX O, [3 BEKTOPHI a=-2i +3] +BE u b= ai—6i+ 2k KOJUIMHe-

apHEI.
’ 68. Jlanbl BeKTOpBI a={4; -2, -4}, b={6; —3; 2}. Beraucmure: a) (a+b)?; 6) (a—b)?.
69. Onpenenute yroia My BEKTOpaMH a={2,—4 4 u b={32,6}.
70. Onpenenute, MPU KaKOM 3HAYEHUU M BEKTOPHI a= mi—3]+2E u 5:i+2]—mE B3aHMMHO IIEp-
TICHANKYJISIPHEIL.

71. Packpoiite CkOOKH B BBIpaKeHHHU (2i — j)- j+ (j — 2K) -k + (i — 2K)?.
72. Nanst Toukn M1(0; —1; 3) u M2(1; 3; 5). CoctaBbTe ypaBHEHHE TUTOCKOCTH, MTPOXOISIICH uepes3
TOUKy M1 nepreHaNKYIIpHO BEKTOPY MM, .

73. Halinute paccTtosHue MeXIy NapajieIbHBIMU IIOCKOCTSIMU 4X+3y—-52—-8=0 wu
4x +3y—-52+12 =0.

74. HarumuTe ypaBHEHHE IUIOCKOCTH, HpoXoismer depe3 Touky Mo(3; —2; —7) mapamnensHO
iockoctu 2X — 32+ 5 =0.

75. CocTaBbTe KAaHOHMYECKHE YpaBHEHMS INPSMON, MPOXOJAIIEH uepe3 JBe JaHHbIE TOYKU
(1;-2; Hmu(3;1;-1).

76. HarmumuTe nmapameTpuyeckrue ypaBHEHHS MPSIMOiA: a) mpoxoasuien yepe3 Touky Mo(—2; 1; —1)
¥ TIapajielbHo BeKTopy a={L — 2; 3}; 6) mpoxoasmeii uepes Touku Mi1(3; —1; 4) u M2(1; 1; 2).

77. lokaxxkure, uro mnpsamas X=3t—2, y=-4t+1, z=4t-5 mnapamnenbHa IJIOCKOCTH
4x-3y—-62—-5=0.

78. HaiinuTe TOUKy nepeceyeHus NpsMoi U IIOCKOCTH:



a)x=2t-1,y=t+2,z=

1
2 1 2

1-t,3x-2y+z2-3=0;
6) XY=l z*l yiov+2;-29=0.

79. HaiimguTe 00s1acTh onpenencHus (yHKIIHIA:

a) V=M+\/ﬂ;

B) y=log;(2x-1).

80. Haiigure npenesl:

0) y=v4-x*;

2 _ —
a) lim X“ =25 X 0) I|m—5X+6;
x5 X—5 x—3 X—23
X*—x-2. X2 —x2 —x+1
B) lim——— r) lim—————.
x>1 X341 1 X3 —3X+2
81. Haiinure npenensr:
3_
a) lim>X =1, 6) lim2X=3;
X—>00 l_ X3 x»oox +2
2x3+4 9-x?
lim lim——;
) X—0 X2 +5 ) x—>3\/_ 3
(x+1*(¢ +1) ) tim VX=X
= (3x+1)%(x +5)°(x-1)° il X :
— 2
%) IIm\/1+x 1; 3) i X +&;>x+1 .
x>0 X xom 34+ 14X + 2X

82. Haiinure npenensr:

1 2
a) lim| —— ;
) Hl(x—l xz—lj

B) lim (M—X);

X—>+0

X—>+00

1) |im(\/x2 +3x+1-x° —3x—4);

XK) Iim( 9x? +1—3xj.

X—>+00

83. Haiigute npenensi:

r) lim (M—XJ;

X—>—0

e) Iim( x? —3—5xj;

X—>—00

a) IImsm3x 6) I|m sin7x
x—0 X /1_'_ 1
IimSI_nlOX : r) fim tg x—asln X :
x> SiN9X x—0 X

) lim 2Xsinx .
x->05eCc2X —1

1 kypc, 2 cemecTp
1. Haiigute mpou3BoaHBIE ()YHKITHIA:

1) y=x"+3x*-2x+1; 2) y=§/§+%—%+4;
X

3) y=3+4x° +§/_+ - +sinx+cosx+Inx;  4) y=4e*+arctg x+arcsinx;

4

5) y=e*- tgzx T; 6) y = arcsinx + 33/ +5arccosx ;
7) y=tgx—ctgx; 8) y=xcosx;
9) y = xarccosx 10) y =3/xarcctg X ;
2
11)y:§2j; 12) y- -2
13) y 1+2 : 14) f(x)zlJ_rng , Haiinure f'(0);

15) f(x) = xInx, Haiiqute f'(1), f'(e), f'(I/e), f’( ez).



2. Haiinure mpou3BoHbIC (QYHKITHI:
1) y= %cos(a -bx);

3) y=sin’x;

5) y=Incosx;

7) y=In(x*+2x);

1, x-3
9) y==In—=;
) y 6 Xx+3

11) y=%ex(sinx+cosx).
3. Haiinure npoun3BoaHbIe YyHKITUI:
1) y=+2x-sin2x;

—ctgt X
3) y=ctg 3
5) y=+xe'*;

1

7) y=em;
9) y:In(\/;—\/x—l);
11) y=arcsiny/sinx ;

13) y — e«/l+ln>< .
4. Haiigute nipousBoiHbIe (QYHKIIUA:

a) y:In(x+1+\/x2+2x+3j;
B) Yy :%[xxfl—xz +arcsin xj;
1) y=|n(sinx+\/1+sin2xj;

5. Haitnure nuddepenunans GyHKIUN:

a) y=sin®2x;

2) y=v1-x*;

4) y=tg(x*+3);
6) y=In(l+cosx);

8) y= iarctgi3 ;

V3 VB
10) y=|nlx2

2 )

2) y=tg®x—3tg x+3x;

4) =1+s!n2x;
1-sin2x

6) y:(x+2)e‘xz;

8) y=log,cos7x;
10) y =arccos(1- 2x) ;
12) y =Inarccos2x ;

0) yzln(x+\/E);

4x
e .
r)y=in e +1”’

e) y=Inarctgvl+x® .

0) y= In(sin\/;).

6. Haiinute mpon3BogHbIC HESBHBIX ()YHKITUI:

a) xsiny+ysinx=0;

B) €Y —cos(x’ +y?)=0.

0) x* +y® =sin(x-2y);

6. Haiinqute npenensl no npasuiy Jlonurans:

. ef-1
a) lim ;
x—0 X

X

B) lim &

1
X—>+o0 X2

n) lim{ 2L}
-1\ x* -1 x-1
e —e* -2x,

x) lim—
x>0 sin X — X

7. HpI/IMeHHH METO HCITOCPECACTBCHHOI'O HHTCTPHUPOBAHUS, BBIYUCIIUTC UHTCTPAJIbI:

a)J.[ 22— 3 de;
1+Xx 1—X2

B) _[(sin X +5c0sx)dx ;

X3 -3x% 42
6) lim>—>X *<.
) -1 x° —4x7 +3

r) lim(xe™);
X—>+00

: ( 1 1}.
e) lim —-=|;
x>0 SINX X
3) "mx—arctgx.

x—0 X

0) j(zx +39dx;

1 1 .
YRS




n) | L
4 — X2 X2 +3
5x° +1 .
) j o
8. Beruncnute HHTETpaibl:

a) J.sin 7xdx;

9. BerauciauTe UHTErpaibl:

1)jﬂ-

3)Ix +4x+5-
5) jﬁ
7) [Sx

1+ 3COSX

9)[\/Xf—xx(t—x)

X .
11) jm(t_lﬂnx),

10. Beruucnure I/IHTerpaJIbl:

a) [exdx (t=e);

B) J‘i/;dx

) J‘Xzi/x3——8dx(t:x3—8);
%) [V3+cos5xsin 5xdx

) e”dx
0 [

¢) [e (1+COS XJd

3tg’x+4
3
)-[ sin?x

dx.

) J‘cos 23x '
K I\/9x2—5 '
2) J.\/2x—5dx;

VX2 +2x+3
6) jtg xdx ;
e4x .
8) _[—5 2e4xdx,
10) | XA —xy:

I3
\/1+Inx

12) j

0) J-es"‘X cos xdx ;

arctg X
T) j
1+Xx
100

I(arctg X)

dx (t =arctg x) ,

arccos X
) |

Fix

11.C MMOMOIIBIO METOJJa UHTCTPUPOBAHUS 110 YACTAM BBIYHUCINTC HHTCTIPAJIbI:

1) jxe‘xdx;
3) Ixzcosxdx;
5) Jln xdx ;
7) Ixarctg xdx ;
g)J‘ xdx :

cos? x

12. BeruucnuTe HHTETPajIbl:

Jx
a) J.\/;+1dx’
B) _[ sin x

cos’ X

1) Isin % xcos? xdx ;

2) Ixsin xdx ;

4) J.xze*dx;

6) j(xz +3x+2)Inxdx ;
8) J. arcsin xdx ;

10) Iexsin xdx .

0) Icos3 xsin xdx ;
r) Isins xdx ;

) J'COS X

Sin




K) j(1+ 2cosx)%dx ; 3) jtg“xdx.

13. Beruucnure uHTErpasIb:

1 /2
a) j(ﬁ—xz)tjx; 0) Jcosxdx;
0 0
e P
B) !1+X2 dx; r) !mdx,
/2 ., . 1 dX )
1) 2[cosxsm xdx ; e) -c[e*+e’x :
e 1
2 . 2 X
x) .l[In xdx ; 3) :[xe dx .

14. UccnenoBarb CXOAUMOCTb:

+00
a) je‘*sin xdx ;

0 1
+o0 dX . +00 dX
B X r |———.
) -!‘x2+x4 );[Ox2+4x+9
15. Haiiure muromanu Gpuryp, orpaHHi4eHHbIX JIHHHSIMU:
a) y>=2px,x=h; 0) y=x*,y=1,;
B) y:coszx—sinzx,y:O,x:O,x:%; r) x> —y>=1x=2;
n y=x3y=vx.

16. Ilokaxkute, 4yTO MaHHASA (YHKUUS SBISETCS pEIICHHUEM JaHHOTO Tu((epeHINaTbHOTO ypaB-
HEHUS:

a)y =—%, xy’dx—dy=0; 0) x* —xy+y*=C, (x—2y)y'—2x+y=0.

17. Pemnte nuddepeHpanbHble ypaBHEHUS:

a) y1-y*dx+yJ1-x*dy=0; 0) y'@+y)=xysinx;

B) e'(1+Yy) =1, r) y—xy’=0.
18. HaiinuTe yactHbie pemienus auddepeHnnanbHbIX YpaBHEHHIA:
a) y'=8Jy, y(0)=4; 0) y'sinx-ylny=0, y(gjﬂ;

B) (L+y*)dx+(@+x*)dy=0,y(@) =2.

19. Teno ABMXETCS CO CKOPOCTHIO, MPOMOPIIMOHANIBHON MpoiAeHHOMY myTH. Kakoil myTh mpoii-
JeT TeNo 3a 5 CeK. OT Hayaja JBM)KEHUS, €CJIM U3BECTHO, YTO 3a 1 CeK. OHO MPOXOAMT MyTh 8 M, a 3a 3
cek. — 40 m?

20. 13zBecTHO, uTO Tenmo oxyaxmaercs B TeueHue 15 muu. or 100° mo 80°. Uepe3 CKONMBKO MUH.
TeMriepatypa Tena noHusutces g0 40°, ecnu temmeparypa okpykaromien cpeabl cocrasiser 10°7 (Cko-
POCTh OXJIAXKICHHS TeJla MPOTOPLUOHATbHA PAa3HOCTU TEMIIEPATYp TeJa U OKPYKaroIlei cpesibl).

21. Pemure muddepeHmansHbie ypaBHEHUS:

a) y —2xy=e*; 0) xy'+y-3x*=0;

B) y’dx+(x+2)dy=0; r) (x+1)y —2y=y*(x+1)°.

22. HaiinuTe yacTHble pemieHus JudQepeHnaibHbIX ypaBHEHUH]:

a) ' -y-x'=0,y(2) =4; 0) y'sinx—ycosx =1, y(%) :% ;
B) dx+(xy—y*)dy=0, y(-1) =0; r) y’+2—xy =3x24\/_3 , YO =1.

23. Pemnre nugdepeHnmanbabie ypaBHEHUS:



a) y"=sin2x;

B) y"

l—%+2cosx—xsin Xy =1y'@Q=0;
X X

0) y”=4cos“x+2sin2§+\/x+2 ;

) y"—2(2x* +2x —5)c0s2x — 4(2x +1)sin2x, y(0) = y'(0) =0.
24. Pemnre nuddepeHmanbHbie ypaBHEHUS:

a) y'+y'tg x—sin2x=0;

B) y'(L+InXx) + Y _24in X y@) =05,y =1,
X

)y = y;'(u |ny?'j, y® =05 y'@®=1.

0) xy"Inx=y';

25. Pemure nugdepennmanbabie ypaBHEHUS:

a) w+(y) -(y)’Iny=0;
B) 3yy' =y+(y)’ +1 y(0)=-2,y'(0)=0;

26. Ycra"HoBure HHHCﬁHym 3aBUCUMOCTDb WJIM HE3aBUCUMOCTDb JJaHHBIX IIap (1)YHKI.IHI71 Ha 00J1acTAX

HUX OIIPCACIICHUSA:
a) X, COS X;
B) tg X, ctg X.

0) (y")?-2yy" +3=0;
r) y2+(y)? —2yy" =0, y(0) = y'(0) =1.

0) X, 2X;

27. Pemure nuddepeHnmanbHbie ypaBHEHUS:

a) y'-5y'+y=0;
B) 9y"+12y'+4y=0;
n) y'+4y=0;

0) y"+4y'=0,y(0)=7,y'(0)=8;
r) y"—-6y’'+9y=0,y(0)=0, y'(0)=2;
e) 5y"+3y +2y =0, y(0) = y'(0) =1.

28. Haiinute ob1ee pemenue nud@epeHuaibHOro ypaBHeHUS:

a) y'-2y'+y=x+1;

B) y'+y=sinx;

0) y'—4y +3y=xe’;
r) y"—y=23e*cosx.

29. Haiinute yactHOe pemieHre JudpepeHnaIbHOro ypaBHEHHS

a) y'+y=4xe*, y(0)=-2, y'(0)=0;

6) y"+y=4sinx y(0)=1y'(0)=2;

B) y"+9y=6c0s3x, y(0)=1 y'(0)=3; r) y"+3y + 2y = 4sin3x + 2cos3x, y(0) = y'(0) =0.

2.3.4 TecTnl IO JUCHUILIMHE

Bapuant No
1 +2
1. Onpenenurens ) ao ‘ paBeH 0 ipHt au=...
BapUaHTEI OTBETOB:
a) 0 6) 1 B) 2 r)—1
3 1 2
2. Onpenenurens |0 5 —6| paBeH...
-2 2 1
BapUaHTHI OTBETOB:
a)-76 6) 83 B) 29 r) 37
11 -2
3. lan onpenenurens 3 6 -2|. Torma anredpandeckoe AOMOJHCHHE DJIEMEHTA &3 PaBHO...
1 0 6
BapUaHTHI OTBETOB:
a)0 0) 6 B) 5 r)—3
2Xx—-5y=4

4. CucreMa JIMHEWHBIX YpaBHEHUHN { ' pemraercs o popmyiam Kpamepa. YcTaHOBHTE COOTBET-

3x-3y=7

CTBHUC MCXKOY OIMPCACITUTECIAMU CUCTEMBI U UX 3HAUCHUAMU.
1) A A)9



2) Ay
3) 4,

B) 23
B) 2
r) -2
BapUaHTbI OTBCTOB!
a)1) o A)
6)1) < I
B) 1) < A)
r1) - T)

2) < b) 3) < B)
2) < B) 3) < b)
2) T 3) < b)
2) > A) 3) & B)

5. Paccrosinue Mexy Toukamu A(L; 2) u B(k; —1) paBHO 5 Ipy k PaBHOM. ..

BapHaHThl OTBETOB:
a)—3 0)-1 B) 17 r)6
6. Jlausl Touku A(4; —3) u B(2; 5). Torma KoOpauHATHI CEPEAUHBI OTpe3Ka AB paBHBHI. ..
BapHaHThl OTBETOB:
a) (3;2) 6) (31) B) (-1 4) 1) (6;2)
7. IpsiMast mpoxoauT yepe3 Touku O(0; 0) u B(-3;9). Toraa ee yriioBoi Kod(hPUIHMEHT PaBeEH. ..
BapHUaHThl OTBETOB:

a)9 0)3 B) -3 r)—9
8. YcTaHOBHTE COOTBETCTBHE MEXKITY DJIEMEHTAMHU:
A) OG1iee ypaBHEeHUE NpsMON 1) %— % =1

2) y=3x-7
3) 2x-3y+1=0

b) YpaBuenue npsimoii ¢ yrioBeiM Ko3(hhuiimenTom
B) YpaBHeHue npsiMoii B 0Tpe3Kax Ha 0Csx
BapUaHTHl OTBETOB:

a)A) — 1) b) < 3) B) < 2)

0) A) « 3) b) < 2) B) < 1)

B) A) < 2) b) < 1) B) < 3)

r)A) « 2) B) < 3) B) < 1)

2 2

9. Eciin ypaBHEHHE 3JLIUIICA UIMEET B :_6+y? =1, TO JUIMHA €0 GOJBIIOH IT0TyOCH paBHa. ..
BapHaHTHl OTBETOB:

a) 4 6)9 B) 16 r)3

10. HopmanbHbIit BEKTOP MIOCKOCTH 2X+3y — 7z +1=0 MUMEEeT KOOPJAHHATHI. ..
BapuaHThI OTBETOB:

a){2;,-3; 7} 6) {2;3; 7} B) {2; 3; -7} r) {2;3; 1}

o . X-3 y+1 z
11. Hampasinsitomuii BEKTOp NpsMOii 5 ="3 =, WMECT KOOPIUHATEL. .
BapHaHTHI OTBETOB:
a) {2; 3; 2} 6){2; 3; -2} B) {3; -1, 0} r) {2;-3; 1}
. X*-5x+6 )
12. 3nayenue npexaena lim———— pasHo:
BapHUaHThl OTBETOB:
a) 4; 0) 3; B) 2; r) 1.
2
13. Touka X =5 ana GyHKIUHU Y = X =25 nnsercs:

X—=5
BapHUaHThl OTBETOB:

a) Toukoi paspsiBa ll-ro pona;

B) TOUKOH HEMPEPHIBHOCTH;
14. TIponsBonHast QyHKIUH y = X-In” X MMeEeT BU:

0) TOUKOM CKayKa;
I') TOYKOH yCTPAaHUMOTO Pa3phIBa.

BapHUaHTbI OTBCTOB!

2 2
a) In’x+=In x; 0) 2In°x—x-Inx; B) In*x—=1Inx; r) x-Inx.
X X



15. IlponsBoaHast GyHKIIUU Y = arcsin 1 5 rouke x =2 paBHa:
X

BapHuaHTbI OTBCTOB!

1. 2. a1 4 2+V5
a)ﬁ’ 6) \/g’ )21 ) \/g .

16. Bropas npou3sBogHas GyHKIHH Y =SiN X° UMeeT BUI:

BapHaHThl OTBETOB:
a) COS X - 2X; 6) y=-2sin X-cos® X; B) COS X* - 2X; r) 2x°.
6x°
17. lnddepenuman pyHkuuu Yy = —— UMEET BULL:
e

BapUaHTbI OTBCTOB!

24x-e* —x* -~ 6x-(2—x
g HE 0 g 0y 3l e
e € € e
18. YruoBoit koadduireHT kacatenbHoi Kk rpaduky GyHkuuu y =2In X B Touke X = 2 paBeH:

3x-(2-x). - e +12x?

BapHUaHTHl OTBETOB:
a) 4; 0) 1; B) —1; r) 0.
19. Toukoit MUHUMYMa QYHKIUH Y = 2X° +4X+2 SBISCTCS:
BapUaHTHI OTBETOB:
a) 1; 0) -1; B) 0; r) 4.
20. AGcuuccoii ToUKH nepernda rpaguka QyHKIUN y = %xa —2X SABIIAETCH:

BapUAHThI OTBETOB:
a) 0; 0) -1, B) —; r) 2.

24. O6nactbio onpeaeneHuss QYHKIMU Z =X —1+,/y+2 SBISETCS MHOXECTBO!

BAPUAHTHI OTBETOB:
a) ICHCTBUTEIBHBIX yncen R; 0) map JeHCTBUTEIbHBIX YHCEIT R
B) map Touek IockocTd OXY, YIOBIETBOPSIONIMX YCIOBUAM X >1,y>-2;
r) map To4ek miockocTr OXY, YAOBIECTBOPSIONIMX YCIAOBUAM X <1,y >-2.

25. YacTHas mpou3BoiHAS PYHKIUHN z = XIny + Y no IIEPEMEHHOM Y paBHa!
X

BapHWaHTBI OTBCTOB!

x+1 x> +y X2 +1 x 1
a) 7z, =—=; 0) z =—2; B) z, = X Iz, ==+=.
) y Xy )Zy Xy )Zy Xy ) y y+x

26. uddepennman GyHKIMHA z = Xsin y B TOUKE (—L‘ —gj paBeH:
BapHaHTHl OTBETOB:
a) dz = dx; 0) dz = —dx; B) dz = dx + dy; r) dz = —dx — dy.
21. MHOXecTBO MepBOOOpa3HbIX PYHKIUH Y = 2—12 UMEIOT BUJ:
BapHaHTHI OTBETOB:
a) —lx‘z; 0) —i+C; B) 1X+C; r) Lic.
2 2X 2 2X
1
22. OnpenenéHHbIil HHTErpa I(ZX —1) dx paBeH:
-1
BapHUaHThl OTBETOB:
a) 0; 0) 1; B) 4, r) 2.
23. [Inomans KpUBOJIMHEHHOH Tpanenun onpeaessercs GopMyInoii:



y A
y=x’
3 0 > x
3
BapUaHTblI OTBCTOB!
3 3 2 2
a) I(x2+1)dx; 6) _[xz dx ; B) sz dx ; r)_[x2 dx .
-3 -3 -2 0

24. O0uwmit unterpan nuddepeHuaIbHOTO YpaBHEHUS d—z = xdx UMEET BUJI.

BapHUaHTHl OTBETOB:
2 2 2
a) —£=X—+C; 0) —l=x2+C; B) E=X—+C; r) y=2+c.
y 2 y y 2 2
25. Jlano auddepennnansaoe ypaBHeHre xy'=y-2 npu y(l)=2. Torga uaTerpanbHas KpuBas, KOTopas
OTIpEJIeNISICT PEIICHUE STOTO yPaBHEHUS, IMEET BHUI:
YA

] ]
3 2 210 .1

|
[aY
O Ovw

BapHaHTHl OTBETOB:
a) D; 0) A; B) B; r) C.
26. YacTHOMY pEUICHUIO JTUHEHHOTO HEOAHOPOIHOTO MU HEpEeHIIATFHOTO YPaBHEHHS BTOPOTO MOPSIKA
C TIOCTOSIHHBIMU KOd(puuueHTamMu Yy’ —y' —30y = x+8 IO BHJIy €ro MpaBOW YacTH COOTBETCTBYET (pyHK-
st
BapUaHThl OTBETOB:
a) f(x)=e™(Ax+B); 0) f(x)=Ax+B; B) f(x)=Ae™ +Be®™; r) f(x)= Ax*+Bx.
27. IuddepeHnmanbHOE ypaBHEHHE Y — Xy =e” SBIISETCS:
BapHUaHThl OTBETOB:
a) JTMHEHHOE HEOAHOPOoaHOE Au(epeHIaIbHOE ypaBHEHHE |-T0 mopsKa,;
0) ypaBHeHue bepHym;
B) ofiHOpOoAHOE AudepeHIInaIbHOS YpaBHCHHE;
T) ypaBHEHHE C Pa3IeISIOMIUMUICS TIEPEMEHHBIMU.
2.3.5 TunoBsble 3a1aHUs

Tunosoit pacuer Ne 1. Ananutuyeckas reoMeTpus
Bapuant Ne
3amanue 1. Jlansl Bepmuabl Tpeyroibpauka A(1; 1), B(7; 2), C(4; 5). Haiiaure:
a) 1nuHy ctopoHsl AB;
0) BHyTpeHHUH yrou A;
B) ypaBHeHHE BICOTHI CD;



r) uuHY BBICOTHI CD;

1) ypaBHenue menuanbl CE;

€) TOUYKY MepPEeCceUeHus BBICOT TPEYroJbHHKA.

CaenaiiTe TOYHBIN YEPTEK.

3amanue 2. CocTraBbTe ypaBHEHHE T'€OMETPUYECKOrO0 MECTa TOYEK, PaBHOYIAJIEHHBIX OT TOUKH
F(0; 4) u ot ipsimoii y = 2. Craenaiire:

a) CXeMaTUYECKUN PUCYHOK;

0) MOCTPOTE JUHUIO 1O €€ YPAaBHEHHIO.

3aganue 3. DIUIMIC, CHMMETPUYHBIA OTHOCHUTENIFHO OCEH KOOpAMHAT, (POKYCHI KOTOPOTO HAaXo-

nsrest Ha ocu OX, IpoXoaut uepes Touky M(24/3;1) U MMeeT IKCIEHTPHUCHUTET & :@. CocrtaBbTe ypaB-

HEHUE JJUIMIICA.

3amanue 4. Jlansl Touku A(1; —1; 6), B(4; -2; 5), C(3; —1; 0). Haiigure:

a) yrol MeK1y BEeKTOpaMu AB U AC |

0) ypaBHEHHE [IIOCKOCTU P, IpoXoAsiieii uepe3 TOUKy A IepHeHuKyIIpHO BEKTOPY AB |

B) paccTosiHEE OT TOUkH C 710 IIOCKOCTH P

T') ypaBHeHus npsimoi L, npoxozsiueii yepes Touku B u C,

1) TOUKY nepecedeHus npsMoii L ¢ miaockocteio P.

Crenaiite cXxeMaTHUYECKUHN YEPTEKX.

Kputepuu orieHKH: MpaBHIIBHOCTD BBITOJTHEHHUS KaXKIOTO 3aJaHus OLCHHWBAeTCs B Oayiax. 3amga-
uug 1 u 4 ouennsarorcsd B 0ayutax ot 0 10 5, 3amanust 2 u 3 — oT 0 10 3 BKIIIOYUTENIBHO.

Tunosoi pacuet Ne 2. MccnenoBanue GpyHKuui
Bapuant Ne
o . ef+e -2
3aganue 1. Halinure npenen lim———
x=0  1—COSX
3ananue 2. CocTaBbTe ypaBHEHHE KacaTelIbHON M ypaBHEHHE HOpMad K rpaduky GQyHKIUH, 3a-

I10 IIpaBUIly JlonnTans.

t2+1
X = s
JTAHHOW MapaMeTpuyecKu tzl B TOYKE (Xo; Yo), COOTBETCTBYIOIIEH 3alaHHOMY 3HAYCHHUIO MTapameT-
y=5—01
t? +1

pat=t,=2.
3amanne 3. Haligute HambOosblliee W HaMMEHbIEE 3HAYCHUS (HYHKIIUH y:x—zﬁ Ha 33aJaHHOM

orpeske [0; 4].

x2(x—2)

(x+1)°

3ananue 4. BeinosHuTe NMOJMHOE Uccael0BaHuEe PYHKIUHU Y = U noctpoiite e€ rpaduk mno

pe3yiabTaTaM UCCIEI0BAHMUS.
Kputepuu orieHKH: MpaBUIBHOCTH BBITTOJTHEHHS KaXX0TO 3aJaHUs OIEHHWBAaeTCs B Oaymax. 3ania-
Hus 1, 2, 3 ounenuBarotes B 0amnax ot 0 10 3, 3aganue 4 — ot 0 10 4 BKIIOUYHTEIHHO.

2.3.6 3aganus 1J1s1 KOHTPOJIbHOI PadoThI

KonTtponbHas padora Ne 1. JIuneitnas anredpa

Bapuant Ne
6 4 -3 o
3ananue 1. Beruncnure Matpuny D= Z(AB)T ~3C*+4E,, ecmn A= [8 c _GJ , B=|-4 8|,
- 3 -7

-8 3
C= .
5 -2
3ananue 2. Pemute cuctemy no gpopmynam Kpamepa:
2% + X, = Xy = 3,

X, — X, + X3 =11,
X, + X, + 2%, = 8.



5 0 21
3ananue 3. Haiiqute maTpunyy 4, oOparHyro Matpune A=|21 2 16 .
1 0 4
Kputepun OICHKH: MPaBUIBLHOCTH BBITIOJHEHUS KaXKJIOTO 3aJaHus OllEHUBaeTCs B Oaymax. 3aja-
Hue 1 onenuBarorcs B 0autax ot 0 1o 3, 3aganus 2 U 3 — ot 0 10 2 BKIIFOYUTEIIHHO.
KontponsHast padora Ne 2. [Ipeaen u HenpepbIBHOCTh (QYHKIIUU

Bapuant Ne
Haiinure npenenst GyHKINH.
2
1. fim 2+ 7X715 2. limY2X*+3-3
x>5 x4+ 2x-15 o3 XS —3X
3. lim 2+ 4. lim S8
x>0 4X +5 x-0 tg 4X

5. Iim(\/x2 +1—xj.
X—>+00
Kputepun oneHKH: IPaBUIBHOCTD BBINIOJIHCHHS 33JaHUi OllcHUBaeTcs B Oayuiax. 3aganus 1, 2, 4
u 5 onenuBarorcs B 6amnax ot 0 go 3, 3amanue 3 — ot 0 1o 2.

Kontponbnas padota Ne 3. [IpousBoanas u nuddepenmnman

Bapuant Ne
Haiigure npou3BOIHbIE.
1 4 x* —5x—1
1y=————+xx. 2. y="""CT2
y X4 4\/; y X3
1
3. y =3 4tg3". 4. y= %X _sink.
y g y 5 5
5. y=In*x+sin’x. 6. y=arcsiny1—4x.

7. xe" +ye* =2.
Kputepun oneHku: npaBUiIbHOCTh BBHIOJHEHUS KaXA0T0 3a/1aHus OLleHuBaercs B 6amiax ot 0 1o
2 BKITIOYHUTENBHO.
KonTponbhas padota Ne 4. @yHKIIMH HECKOIBKUX MTEPEMEHHBIX

Bapuant Ne
3aganue 1. Haliaure u n300pa3ute Ha pUCyHKE 00JacTh onpeneneHust QyHKIUHN z = In(L+4x - y?).
3ananue 2. Jlana yHKIus z = xIn . TTokaxuTe, a0 XZ—Z + y% =z.
X X

amanue 3. Jlana dyukuns z=——Y_ touka A(l; —2) u Bextop |=4i—3]. Haiimure rpamment
X

+y?’
(QyHKIMM U HPOU3BOAHYIO 110 HANPABJIEHHIO BEKTOpa | .
3ananue 4. Mccnenyiite Ha 9KCTpeMyM QYHKIHIO Z =1+ 6X — x> —xy — y?.
Kputepun onieHKH: MpaBUIIbHOCTD BBIMOJIHEHUS KaXJI0TO 3a/1aHUs olleHuBaeTcs B Oamnax ot 0 1o
2 BKITIOYHTEIBHO.
Konrtponsnas padora Ne 5. HeonpeeneHHbIi HHTETpa

Bapuant Ne
Haiinute HeonpeneeHHbIC HHTETPAJIBI.
2
1. dex ) 2. JL .
1+ cos2x Bx+2)°
5%dx dx
3. | —==. 4, | —"—.
j,/z5x -1 J.Xz—x+l
5. jsinzxcos3 xdx . 6. .f(xz—x)lnxdx.

Kpureprun orieHKH: MpaBUIbHOCTD BBIMOJIHEHUS KXJI0T0 3a/1aHus olleHuBaercs B Oamnax ot 0 1o
2 BKIIIOYUTENBHO.
Konrtponsnas padora Ne 6. [luddepeHunanbubpie ypaBHEHUS



Bapuantr Ne
3amanne 1. Halimure yacTHOE pelieHne JIMHEHHOro ¢ GepeHInaibHOTO YPaBHEHUS MTEPBOTO M0-
psaka x’y'+(1-2x)y = x*, yAOBIETBOpsIfoLIee HadabHOMY ycimoBuio y(1) = 1.
3amanue 2. Haiigure wactHoe pemenue audQepeHnnanbHOro ypaBHEHHS BTOPOTO MOPSIKa
y’cos* x = —sin2x, JOMYCKAIOMIEr0 IMOHWKEHHE IMOPS/IKA, YIAOBJICTBOPSIONICE HAYAILHBIM YCIOBHSIM

y(n) =0, y(r)=2.
3amanue 3. HaliuTe yacTHOE perieHue JUHEWHOTO HEOIHOPOIHOTO JU(dEepeHIIMaTbHOTO ypaB-
HEHHUsI BTOPOTO TMOPSAKA C MOCTOSHHBIMH Kod(duimeHTaMu y” + 4y’ =5c0s2x C MPaBOM YaCThIO CIICIH-
3
aJILHOT'O BUJIA, YAOBIIETBOPSIOIIES HAYAIIbHBIM YCIOBUSIM Y(0) = 2 y'(0)=5.
Kputepun orieHKU: MpaBUIHLHOCTD BBITIOJHEHUS KaXI0TO 3a/IaHUs OlleHUBaeTcs B 6amwiax ot 0 1o
2 BKJTIOYUTEIIBHO.

2.3.7 MeToauka npoBeaeHus JeKInu-0eceabl

Jlexuus-6ecena - qUATIOTMYECKUN METOJ M3JI0KEHHSI U YyCBOEHUsl yuyeOHOoro matepuania. Jlexius-
Oecesia MO3BOJISIET C TIOMOIIBIO CUCTEMbBI BOIIPOCOB, YMENIOW MX MOCTAHOBKU U MCKYCHOI'O MOAJIEpKaHHS
Jajiora BO3/IeiCTBOBATh KaK Ha CO3HAHME, TaK U HA I10/ICO3HAaHUE 00y4JaroluXCsl, HAYYUTh UX CAMOKOp-
pexuun. [IpoBenenue nexkuuu-0ece bl MpeanogaracT HaIuyue OnpeeIeHHOro oobeMa 3HaHUi 00 n3yyda-
€MOM MaTepHualie U CBs3M ¢ HUM. Jlekuus-Oecena momoraer moOyauTh 00ydJaOMMXCS K aKTyaIn3aluu
MMEIOIIUXCS 3HAaHUH, BOBJIEYb UX B IIPOLECC CAMOCTOSITEIbHBIX PAa3MbIIUICHUH, B 3BPUCTUYECKUMN, TBOP-
YeCKUIl Mpoliecc MOJIyY€HUs HOBBIX 3HAHUI; CIIOCOOCTBYET aKTUBU3ALIMHU [I03HABATEIbHOU JESATEIILHOCTH,
BOBJIEKAET B MAKCUMaJIbHbII MBICIUTEIbHBIN MOUCK, C LENBI0 Pa3peIIeHHs IPOTUBOPEUUH, MOJABOIUT K
CaMOCTOSITEIbHOMY (DOPMHUPOBAHUIO BBIBOJIOB U OOOOLIEHMM, CO3Ja€T YCJIOBUSA [UIsl ONEPATUBHOIO
yIIpaBJICHUs! IPOLIECCOM ITO3HAHMSL.

ITo Ha3HauEeHUIO B yUeOHOM IIPOLIECCE BBIACISAIOT CIAEAYIOIINE BUJIbI JIEKLIUN-0eCce bl

— BBOJIHBIE WJIU BCTYNHUTENbHbIE (OPTaHU3YIOLIHE);

— COOOIIIEHNS HOBBIX 3HAHUM;

— 3aKpEIUISIOIIHNE.

BBoanas neknus-6ecesa poBOAUTCS B Hayae JEKUUOHHOTO 3aHsTHs. C ee MoMoIlblo o0ecrneyn-
BaeTCs NCUXOJIOTHYECKasi HaCTpoika oOyyaromuxcsi Ha BOCIIPUATHE M YCBOGHHE HOBOro Marepuaia. be-
cella COCOOCTBYET MMOHUMAHUIO 3HAYEHUS TPECTOSIIeH paboThl, GOPMUPYET MPECTABICHUS O €€ CO-
Jep>KaHuu, creruduke u 0COOEHHOCTSIX.

CooOuienust HOBbIX 3HaHHM. CTpouTcss B (opMe BONPOCOB M OTBETOB MPEUMYILIECTBEHHO MpHU
aHaJM3€e MPOYUTAHHBIX TEKCTOB, 3alIOMHHAHUU OTBETOB (KaTeXM3WYECKas); CIIOCOOCTBYET IOJBEJCHUIO
00yyaroluXxcsl 3a CYET YMEJIO MOCTaBJICHHBIX BOMPOCOB, UMEIOLIUXCSI 3HAHUN U JKU3HEHHOT'O OIbITa, K
YCBOCHMIO HOBBIX 3HaHHH, (POPMYJIMPOBAHUIO MOHATHUH, PEIIEHHUIO 3a]ay; CO3/1aeT CyObEKTHBHOE BIIE-
qaTieHue, YTo o0ydaroluiics caM clienaj OTKPhITHE, IPOeial MyTh OT MPAKTUKU K HAYYHOW UCTHHE.

3akperuistonye JeKIUu-0ece bl MPUMEHSIOTCS ISl 3aKpeIuIeH s, 0000IIEeHNs U CUCTeMaTH3aIIH
3HaHUM.

D¢ dexTuBHOCTH OEceabl 3aBUCUT OT TIIATEILHONW MOATOTOBKH MIPEIoiaBaTesi, IPOJyMaHHOCTH U
npodeccnoHanbHOM (HOPMYIUPOBKU BOIIPOCOB B YETKOM MOCTAaHOBKE, UX JIOTMYECKON MOCIe10BaTeIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUJIBI MBIIUICHUS, 00ECIIEYMBATh JIOTHYECKYIO (hOPMY MBIIIICHUS
(Bech CIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHUS O0yYaIOUINXCS; CO CTOPO-
HBI 00YYarOIUXCs OTBETHI JOJDKHBI OBITh OCO3HAHHBIMU M apryMEHTHPOBAaHHBIMH, TOJIHBIMH, TOYHBIMH,
SICHBIMH, TIPABIIILHO C(OPMYITHPOBAHHBIMH.

[lenb: myTeM NMOCTAaHOBKM TIIATENbHO MPOJYMAaHHOW CHCTEMbI BOIIPOCOB IO 33JaHHOW TeMe J10-
CTHKEHHE MOHUMaHMs 00y4JarolMMUCS HOBOTO MaTepuaa Wiu MPOoBepKa YCBOCHHS UMHU YK€ U3yUeHHO-
ro Marepuaia.

3amgaun:

— M3y4EHHUE BOIPOCOB 110 3a/1aHHOM TeME WIH 3aKpEeIlJIEHHE U3YYEeHHOI0 MaTepuaia;

— pa3BUTHE YMEHMH OO0Yy4YaroLMXCs CTPYKTypHUpOBaTh M CHCTEMAaTH3MpPOBATH MaTepual, COINo-
CTaBIATH pa3IMYHbIE HCTOYHHUKH, 0000IIaTh MaTepHal, IeIaTh BHIBOIBI;



— Pa3BHUTHE HAaBBIKOB O0YYarOMIMXCS MO BBIPAOOTKE COOCTBEHHOW MO3UIMH M0 MU3y4aeMbIM IPO-
Onemam.

Metoauka mpoBeACHUs JIEKIUU-0ece Ib:

— Ha3HAYCHHE CEKpeTaps JISKIIUH-0ece/bl, €r0 HHCTPYKTAX MO BHIIOIHAEMBIM (DYHKIHAM;

— 00BsABICHHE KPUTEPHIA OLICHKH;

— IpoBeieHHne Oece bl 110 3apaHee MOArOTOBICHHBIM PENoAaBaTeIeM BOIPOCaM;

— MOJIBEZICHHE UTOTOB Oece/bl M OLIEHKA YYaCTHHKOB Oece/bl 0 MaTepuaiaM, nepexos K uapop-
MAaIOHHOM JICKIHH.

2.3.8 MeToauka NMPOBECACHUA HHTCPAKTHUBHOT'0 PCIICHUSA 3a/1a1

WHTepakTUBHOE PELIEHUE 3a7ad — 3TO METOJ, NP KOTOPOM IIPHU PEILIECHUU 3aJad NPUHUMAIOT
ydacTHe Bce o0ydaromuecs MmoJ pyKOBOJCTBOM IpernojaBareis-mMoneparopa. B pesynbrare moiaydaercs
yriyOjieHHOe MO3HaHHWEe OOy4aroIMMUCS METOAMKHM PEIICHUS TUIOBBIX NPOQEeCcCHOHANbHBIX 3a1ad. B
nporecce MHTEPAKTUBHOTO PEIICHHs 3a/aud 00y4aromnUMCs JTaeTCsi BO3MOKHOCTh MPEATOJIOKUTh T10-
CIICAYIOIIMN aJrOpUTM U pe3ynbTaT ee peuleHus. [IpuMeHeHne Ha npakTHke 00y4eHUs: METoa UHTEepaK-
TUBHOI'O PEUICHMs 3a/1a4 M03BOJISET pa3BUBaTh y 00Yy4arOIIMXCsl CIIOCOOHOCTh MPOTHO3UPOBAHUS U IJIa-
HUPOBAHMS peLICHUs TPOPEeCCUOHATIBHBIX 3a/1au.

Llenb: mpoBepka HaBBIKOB peHICHUs] MPO(PECCHOHATBHBIX 33]a4 M Pa3BUTHE MBICIHTEIBHBIX OIle-
pauuii 00yuaromuxcsl, HalPaBJICHHBIX HA JOCTH)KEHHE PEe3yJIbTaTOB IPU PELICHUH NMPO(ecCHOHAIBHBIX
3a1a4.

3agaun:

— NpOBEpKa HABBIKOB NPHUMEHEHUs OOYYaIOLIMMUCS paHEe YCBOCHHBIX 3HAHUHM IpPHU PEIICHUU
npodecCUOHANIBHBIX 3a]1a4;

— (popMHpOBaHNE HABBIKOB COBMECTHOM JEATEIBHOCTH NOJYMHEHHBIX (00y4aroIuXCcs) 1 PYKOBO-
nuTens (mperoaaBaTes);

— OBJIaJicHUE OOYYarOIMMUCS 3HAHUSMHU M OOLIMMU NMPUHIUIAMH PEIICHUs MPOOJIEMHBIX IPO-
(beccuoHaNbHBIX 3a/1a4;

— pa3BUTHE HaBBIKOB aKTUBHOMN MHTEJUIEKTYaIbHON JESITEIbHOCTH;

— pa3BUTHE KOMMYHUKAaTUBHBIX HaBBIKOB (HABBIKOB OOILEHMS);

— pa3BUTHE HABBIKOB OOYYaIOIIMXCS MO BBIPAOOTKE COOCTBEHHOM MO3UIMHU MO XOAY pPELICHUS
npodecCHOHATIBHBIX 33/1au.

Metonnka npoBeIeHU:

1. IlepBBIii 3Tam «IMOATOTOBKA MpOEKTa pemieHus 3agaux». [IpermomaBartenem pa3pabarbiBaeTcs
MIPOEKT XO/Ia pPELIeHUs 3a/1a4K C HAa4aJIOM UM ()parMeHTaMU PeIleHusl.

2. BTopoii 3Tan «opraHu3aiioHHbIN»:

— 00BSIBJICHHE TEMBI U LIEJIM PEILIECHUs 33]1a4H;

— 00BsABICHUE KPUTEPHUIA OLIEHKH.

3. TpeTwii aTan «MHTEIUIEKTYabHBIN»:

— 00BsABIICHHE YCIOBUH pellIeHus 3a/1a4;

— UHAMBHUIyaJIbHOE PEIICHHE 3a]1a4l 00Y4aIOIUMHUCS, UCXOMS U3 COOCTBEHHOIO MHEHMUS;

— BBICKa3bIBaHHE 00YYarOIIMMUCS MHEHUH 110 X0y pelIeHus 3aay;

— 00cyX/eHne pe3ybTaTOB U METOAMKH WHIUBUAYAIbHOIO PELICHHS 3a/ad 00ydaroluMuUci U
IIPUHATHE IIJIaHa BEPHOTO X0J1a PELICHMUS;

4. YeTBepTHIN ATl «ITOJBEJICHNE UTOTOB PEIICHUS 3a1a4Um;

— (opMyMpoBaHUE BBIBOJIA PEIICHUS 3a/1a4l 00yUYaroIIUMUCS;

— MOJIBEJICHHE UTOTa HHTEPAKTUBHOI'O PELICHUS 33/1a4U MPEI01aBaTeseM;

— OLICHKA IperoAaBaTesieM 00yJaomuxcs o MaTeprasiam, OArOTOBICHHBIM CEKPETapeM.

2.3.9 MeToauka opranusanuu padoTbl B MAJIBIX IPyHIax

Pabora B ManbIxX Ipymnmax - 3TO OJIHAa U3 CaMbIX MOMYJISPHBIX CTPATErHil, Tak Kak OHa JaeT BCEM
oOyyaromumcsi (B TOM YHCJI€ M CTECHUTEIbHBIM) BO3MOXHOCTh Y4acTBOBaTh B paboTe, MPaKTUKOBATh
HaBBIKM COTPYJHUUYECTBA, MEXINYHOCTHOIO OOILIEHH (B YACTHOCTH, YMEHHE aKTUBHO CIIyLIaTh, BIpada-



THIBaTh O0Illee MHEHHE, pa3pelaTh BO3ZHUKAIOUINE pa3Horiacus). Bee 310 yacto ObIBaeT HEBO3MOXKHO B
OonpioM KoyuiekTHBe. Ilpu opranuzanuu rpynmnoBoi paboThl, cieayeT oOpalaTh BHUMaHUE Ha CIedy-
olIre ee acrekTbl. Hy)xHo yoenuTbes, 4to o0ydaromuecs: o0IagaoT 3HAaHUAMU U YMEHHUSIMH, HEOOX 011~
MBIMU Ul BBINOJIHEHUS] TPYIINOBOro 3ajgaHusd. HexBaTka 3HaHUN O4YeHb CKOpPO JacT O ce0e 3HaTb
-o0yyaronyecst He CTaHyT IpuiIaraTh YCWIMN AJis BBINOJHEHUA 3a1aHus. Hajno craparbecs cnenatb cBou
MHCTPYKLIMU MaKCUMaJbHO YeTKuMH. Hano npeaocTaBinsaTh rpymme J0CTaTOYHO BPEMEHHU Ha BHINOJIHEHUE
3aJlaHusl.

[Tpu pabote B Manoii rpymnme oOy4yaroIluecss MOT'yT BBIIOIHSTh CIEAYIOIINE POJIN:

— ¢acunuraTop (MOCpeTHNUK-OPraHU3aTOP ACSITEIBHOCTH TPYIIIHI);

— peructpatop (3aruchIBaeT pe3ybTaThl paboTh);

— TOKJIAJUUK (JIOKJIabIBaeT Pe3yabTaThl paOOThI TPYIIIIbI);

— XKYpHAJIMCT (3a7]aeT YTOUYHSIOLME BONPOCH], KOTOPbIE TOMOTAOT IPYIIIE Jy4YIlle BBIIOJIHUTh 3a-
JlaHKe, HallpUMeEp T€ BOIIPOCHI, KOTOpask MorJia Obl 3aJ1aTh Apyrasi CTOPOHa B AUCKYCCUN);

— aKTUBHBIN ClIylIaTesb (CTapaeTrcs nepecka3aTb CBOUMH CIIOBAMM TO, O YEM TOJIBKO YTO TOBOPHII
KTO-TT0O0 13 YIEHOB IPYIIIBI, TOMOTasi C(hOpMyITUPOBATH MBICIIb);

— Habmroaarenp (JOKEH OTMeYaTh IPU3HAKU ONPEAETICHHOrO IMOBEACHUS, 3apaHee OMMCAaHHOTO
IpernojaBaTesieM, U ONpeAeNsaTh, KaK YJeHbl TPYIIbl CIIPABISIOTCS ¢ BO3HUKAIOIIMMU 0 XOAY padOThI
npobaemaMu. OTUUTHIBASICH TIEpe/l IPYNIO, HabogaTeau 00s13aHbl IPECTABIATh CBOM 3aMETKH B MaK-
CHUMAJIBHO OIMCATEIIbHON 1 00BbEKTHBHON (hopMe);

— XPOHOMETPUCT (CJIEAUT 32 BPEMEHEM, OTITYILIEHHBIM Ha BBIIIOJIHEHHE 3aJaHUs) U JIpyTuUe.

[lenb: mpoBepka ypoBHsSI OCBOCHUSI paHEE U3YUYEHHOI'O Marepuayia U (popMHUpOBAaHUE HABBIKOB pa-
O0TBI B MaJIbIX IPYIIIaX.

3anauu:

— aKTMBM3allMs IO3HABATEJILHOM JeSITEIbHOCTH 00yYaroIuXcs;

— pa3BUTHE HABBIKOB CAMOCTOSITEILHOU MPO()EeCCHOHAIBHON EATENILHOCTH: ONPENEICHNE BEIy-
IIUX ¥ TPOMEXYTOUYHBIX 3a]lad, BIOOp ONTHUMAJIBHOIO IYTH, YMEHHE MPEeAyCMaTpUBATH MOCIEJCTBUS
CBOETO BBIOOPA, OOBEKTHBHO OLICHUBATH €T0;

— pa3BUTHE YMEHUI yCHemHOoro oOumeHus (yMEeHue ClylaTh M CIbIIIaTh JPYr Apyra, BBICTpau-
BaTh JAMAJIOT, 3a7aBaTh BOIIPOCHI HA TIOHUMAHUE U T. [1.);

— COBEpIIIEHCTBOBAHNE MEKINYHOCTHBIX OTHOIIEHUI KOJIJIEKTUBE.

Metonnka npoBeIeHU:

1. ITepssiit 5Tan «IloaroroBka 3amanus JUist paOOTHl B MajbIX Ipymnax». 3aaHus A paboThl B
MasbIX TpyIIax pa3padaTbiBaloTCs JMOO MpernojaBaTesieM, JM00 MpernojaBaTesieM COBMECTHO ¢ 00yuva-
FOLLIUMUCS.

2. Bropoii atan «Opranu3anioHHbIIN:

— 00BsABICHHE TEMBI U 1IeJIM PadOThI B MAJIBIX IPyIax;

— 00BsICHEHHE 3a/1aHus AJ1s1 pabOThI B MaJIbIX TPYMIAX;

— 00bsABICHUE KPUTEPH OLIEHKH;

— JieTieHne 00yYarouxcsl Ha TPYIIIbL;

— Ha3HA4YEeHME POJIEH B rpynmnax.

3. Tpernii aTan «BHITOTHEHNE 3a/IaHUS B TPYIIIIC):

— BBICKa3bIBaHHE O0YYaIOIIMMUCS MHEHUH 110 BHITIOJIHEHUIO 331aHUS;

— 00cyXJIeHue pe3yabTaTOB U METOAMKHU BHIIOJHEHUS 3aJaHUsl 00yJalolMMUCS U MIPUHATHE T1a-
Ha X0 BBIIIOJIHEHUS 3aaHMSI;

— HamnykCcaHWe MPOTOKOJIA MaJIO TPYyNIbI MO IJIAHUPOBAHUIO JEATENIbHOCTH MPH BBHIOJIHEHUU 3a-
nanus. I[IpoTrokos nomkeH copepxkarh LENb, 3aJa4l, METObI, Ha3HAUEHUE POJIEH U HOPMY BPEMEHHU BbI-
MIOJIHEHUS 3aJJaHMS;

— BBINOJIHEHUE 33JJaHUS;

— MOJIFOTOBKA OTYETa MO MPOBEIeHHOM padoTe. OTUET AOHKEH COoAepKaTh ONMUCaHKe 11T , 3aad,
METOJIMKH BBIIIOJIHEHUS 3aJjaHMsl, pE3yJIbTaThl, JOKA3aTENIbCTBA U BBHIBOABI 110 BBHIIIOJHEHHOMY 3aJaHMIO,
OTBETCTBEHHBIX 110 POJISIM U ONMCAHUE BHIMOIHEHHBIX UMHU (PYHKIUII;

4. Yetseptsiit oTan «I[logseaenne UTOroB paboTsl B MaJIbIX IPYIIIAX»:



— BBICTYIICHHE JTOKJIAJUUKa C OTYETOM IO paboTe B MajbIX rpynnax. [Ipu nokmane oryera MOX-
HO UCIOJIb30BATh MYJIbTUMEAUNHBIE IPE3CHTALINH;

— OILICHKA IIPEToiaBaTeIeM 00yJaroIuxcs.

Jlenenure oOyuaromMXCsl HAa IPYNIbl — 3TO Ba)XKHbI MOMEHT B OpraHu3alMi paboThl B MallbIX
rpymnmnax. Crioco06oB JeneHre 00yJaronmxcsi Ha TPYIIbI CYIIECTBYET MHOXKECTBO, M OHU B 3HAYMTEIIBHOM
CTEIIEHH OIPEIeIIA0T TO, Kak OyJeT NpoTeKaTh AajabHelinas padoTa B IpyIIe, U Ha KaKOW pe3yabTar 3Ta
IpyIIIa BBIAJET.

Crioco0b! JieneHust 00y4aromuxcsl Ha IPYIIIbL:

1. Io >xenanuto.

OObeauHeHUe B IPyMIbl IPOUCXOAUT 110 B3aMMHOMY BbIOOpY. 3ajaHue Ha (OPMHUPOBAHUE TPYII-
IIBI 110 JKEJIAaHUIO MOYKET J1aBaThCsl, KAK MUHUMYM, B IByX BapHaHTaX:

— pa3JenuTech Ha TPYIIIHI 110 ... YEJIOBEK.

— pa3/eIuTeCh Ha ... paBHbIE IPYIIIHI.

2. Cny4aitHpIM 00pa3om.

['pynma, ¢popmupyemas 1o npu3HaKy CIIy4aifHOCTH, XapaKTEPU3yeTCsl TeM, YTO B HEH MOTYT 00b-
eluHAThCS (IIpaBla, HE MO B3aUMHOMY JKEJIaHMIO, a BOJIEH cilydas) oOydaroliuecsi, KOTOpble B HMHBIX
YCIIOBUSIX HMKAaK HE B3aUMOJCHCTBYIOT MeXay coboi nmbo naxe BpaxaytoT. Pabora B Takoil rpymme
pa3BUBACT y YYaCTHUKOB CIIOCOOHOCTH MPUCIIOCAOIUBATHCS K PA3IMYHBIM YCIOBUSAM JIE€ATEIBHOCTH M K
Pa3HbIM JIEJIOBBIM MapTHEPAM.

OT1oT MeTo GOPMHUPOBAHUS TPYII MOJE3EH B TE€X CIIydasiX, KOTAa Mepes MpenoaBaTreiaeM CTOUT
3aJjaua Hay4YuTh 0OYYaIOIMXCsl COTPYIHUYECTBY. B 3TOM citydae mpenojaBareib J0JDKEH o0sagath J0-
CTaTOYHOW KOMIIETEHTHOCTBIO B PA0OTE C MEXIMUYHOCTHBIMU KOH(DIMKTaMU.

Crioco0b1 GOpMHUPOBAHUS «CITYHIaiHOW» TPYIIIBL: )KpeOuil; 00beTUHEHNE T€X, KTO CHIUT PSIOM (B
OJTHOM pAIy, B OJHOM IOJIOBUHE ayAUTOPHUH); C MOMOUIbIO MUMIPOBU3UPOBAHHBIX «()AaHTOB» (OJIUH U3
00yJaroImuxcs ¢ 3aKPBITBIMU TJIa3aMH HAa3bIBAET HOMEP TPYIIIBL, Ky/la OTIIPABUTCS 00yYArOIIUIACs, Ha KO-
TOPOTO yKa3bIBAaeT B JaHHBI MOMEHT IPEIOo1aBaTelb) U T.11.

3. 1o onpeneneHHOMY IPU3HAKY.

Taxoli mpu3Hak 3a1aercs MO0 MpernojaaBareseM, 100 Jo0sIM obydatonmmes. Tak, MOXXHO pas-
JeNINTHCS M0 MepBoil OykBe MMEHU (TJ1acHas — COIVlacHasi), B COOTBETCTBUU C TEM, B KaKoe BpeMs roja
poauiics (Ha YeThlpe IPyMIbI), MO IBETY IJ1a3 (Kapue, cepo-ToilyOble, 3eIeHbIe) U TaK Jajee.

OTOT c1oco0 JeNeHNs UHTEPECeH TEM, UTO, C OJHON CTOPOHBI, MOKET OObEIUHUTH 00Y4aIOIINX-
Csl, KOTOpbIe MO0 PEAKO B3aMMOAEUCTBYIOT JAPYr C JPYroM, JUOO BOOOIIE MCHBITHIBAIOT 3MOIMOHAIb-
HYIO HEMPUSA3Hb, a C APYTrol — U3HAYaIbHO 3a/1a€T HEKOTOPBIN OOILIUI pU3HAK, KOTOPBIN CONMXKAET 00b-
eIMHUBIINXCS. ECTh HEYTO, YTO MX POJHUT U OJHOBPEMEHHO OTHENSET OT APYTUX. ITO CO3JAET OCHOBY
JUISL SMOIIMOHAIBHOTO IPUHSTUS IPYT Apyra B IPYIIEe U HEKOTOPOIo OTJAJEHUs OT IpYyrux (1o CyTH jaena
— KOHKYPEHIIUH).

4. Tlo BBIOOPY «WTHIEPAY.

«JIunep» B JaHHOM citydae MOXeT 100 Ha3Ha4aThCsl MpernojiaBaTesieM (B COOTBETCTBUH C LIENbIO,
MO3TOMY B KadyecTBE JIMJepa MOXKET BBICTYIATh 000N oOydaromuiics), 1100 BeIOMpaThcs 00ydaromiu-
Mucs. PopMUpOBaHUE IPYII OCYLIECTBIIAETCS CaMUMU «IngepaMny». Hanprumep, oHM o odepean Hasbl-
BalOT UMEHA TeX, KOT0 OHHU XOTeJIH Obl B3SATh B CBOIO rpymnmy. HaOmoqeHus mokas3biBaloT, YTO B MEPBYIO
oyepesb IHAEpb» BBIOMPAIOT TE€X, KTO JACHCTBUTENBHO CHOCOOEH padoTaTh M JAOCTUraTh pe3yibTaTa.
WNnorna naxe npyx06a v IMYHbIE CUMIIATUU OTXOJAT Ha BTOPOH IUIaH.

B TOM ciydae ecnu B ayAMTOpUU €CTh SIBHBIE ayTCalJiepsl, Ui KOTOPhIX CUTyalusi Habopa B KO-
MaHAy MOKET ObITh UpE3BbIYAHO O0JIE3HEHHOM, JIyUllle UM HE MPUMEHSTh 3TOT COco0, WK CAenaTh UX
«JIMIepaMm».

5. ITo BEIOOpPY mIpenogaBaTess.

B sTOM ciydae mpernonaBarens co3AaeT IPyNIbl O HEKOTOPOMY BaKHOMY JUISL HETO IIPU3HAKY,
pelias TeM caMbIM ONpelieleHHble Neaarorudyeckue 3agadud. OH MOXKeT 00beIMHUTh OOYYaIOLIUXCS C
ONMM3KUMHU MHTEIUIEKTYabHBIMUA BO3MOXKHOCTSIMH, CO CXO0’KUM TEMIIOM paboTHI, @ MOXKET, HAIIPOTUB, CO-
3/1aTh paBHbIE MO cuiie KoMaHabl. [Ipu 3TOM opranuzaTop rpynmnoBoi paboThl MOKET OOBSACHUTH IIPHUH-
IUN 00BEANHEHHS, @ MOXKET YHTH OT OTBETa Ha BOIPOCH! YYaCTHUKOB 10 3TOMY MOBOJY.



3. Meroanueckue MaTepuabl, onpeaejsione nNpouexypbl oleHNBAHUS 3HAHUNH, YMEHUIA,

HABbIKOB IO JTUCHUIIJIUHE

3.1 ba/JuIbHO-pPeTUHIOBAasA CUCTEMA OLEHKHU YCIIE€BA€MOCTH 10 JUCUMUILIMHE

CryneHTy B X0/1€ M3y4eHHs JTUCIMILIMHBI MPEIOCTABISIETCS BO3MOXKHOCTh HaOpaTs He Oonee 60
0aJuIoB 3a TeKyIy10 paboTy B cemecTpe U 10 40 0ansioB, BKIOYUTEIBHO, HA 3K3aMEHE.

PesynpTupyromas oneHka 1mno AMCHUILUIMHE CKIIabIBACTCS U3 CyMMbI OQJIJIOB TEKYIIETO KOHTPOJIS
U IIPOMEXYTOYHOM aTTecTanuu B popme 3k3amMeHa. K 3k3aMeHy 10MyCKalOTCs CTYIEHThI, IOCETUBLINE HE
menee 30% JeKuuid 1 IpaKTUYEeCKUX 3aHATHH, ¢ pedTHHroM He MeHee 30 0aisIoB MO pe3yabTaTaM TeKy-
IIEr0 KOHTPOJIS yCIIEBAeMOCTH. TeKyI1ii KOHTPOJIb MO JEKIIUOHHOMY MaTepuaiy OCyLIECTBISAET JIEKTOP.
Texymmii KOHTPOJIb MO MPAKTHUYECKUM 3aHSATHSIM BBIIOIHAET MPENoaBaTelb, MPOBOAUBIIUI 3TH 3aHS-
THS.

Bamner 3a Tekymryro paboTy B KaXJIOM CEMECTpe MO AUCHUILUIMHE CKIIAIbIBAIOTCSA U3 CICAYIOIINX
BUJIOB JCATEIbHOCTH CTYACHTA.

HopmatuBsl peanusanuu 0anibHO-pERTUHIOBOM CUCTEMBI
1 kypc, 1 cemectp

Ne JlesTenbHOCTD CTYICHTA KonmgectBo
/11 JUIs HAUMCJIeHUs 0aJIoB 0aioB
1 [Tocelenue JIEKIIMOHHBIX 3aHATHI 18

Y HAJIMYUE KOHCIICKTOB JICKITUI
2 BrinorHeHHE KOHTPOJIBHBIX padboT 37
3 CamocrosiTenbHast paboTa CTyIeH- 5)

TOB

Bcero 3a cemectp (He 6oee) 60

1 kypc, 2 cemecTp

No JlesTenbHOCTD CTy/IEHTA KonnuecTtBo
/11 JUIsl HAYMCIIeHUs1 6aJlIoB 0aJI0B
1 [Tocemnienne NEKIIMOHHBIX 3aHATUN 9

Y HAJIMYME KOHCIIEKTOB JICKITUI
2 BrinosHeHNEe KOHTPOJIBHBIX paboT 48
3 CamocrodrenbHas paboTa CTy/eH- 3

TOB

Bcero 3a cemectp (He 6onee) 60
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