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1. IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHeM 3TANoOB UX GopMHpPOBaHMs B INpolecce OCBOECHNsI 00pa30BaTeIbHOH MPOrpaMMbl, ONHCAHUE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH Ha PA3JTUYHBIX 3Tanax ux Q)opan()Ba}mﬂ, OINMCaAaHHuEC IIKAJ OHCHUBAHUA

Ilepeyenb KoMIeTeH-
1107071

IToxazaTenn oneHNBaHUSA
KOMIIeTeHIINH

Kpurepun oneHuBaHusi KOMIIeTeHIUH

Jrtansl popmMupo-
BaHUS KOMIICTEH-
1107071

MIxaJja oneHuBaAHUA

CnocoOHOCTh TPUMEHSTh
MaTeMaTUYeCKUii  HHCT-
pyMEHTapuil uisi pelie-
HUS SKOHOMHYECKHUX 3a-

nau (OITK-1)

— 3HaeT MaTeMaTUYECKYIO
CUMBOJIUKY, TIOHATUS H YT-
BEP)KJICHUSl JIMHEUHOM aji-
reophl, AHAIIUTUYECKOU
reOMeTpUM U MaTeMaTHye-
CKOTO aHAJIN3a;

— yMeeT pellaTh MEeTOJlaMu
i QepeHIranbHOTO U UH-
TErpajbHOrO0  HUCYHUCIICHUS
9KOHOMMYECKHUE 33]1auH;

— BJageeT Metrojamu ud-
(bepeHlIManbHOr0 U HHTe-
TpajbHOTO WCYHUCIEHUS NS
perieHus: SKOHOMHYECKHUX
3aaq

— 3HaeT OTJEJIbHbIE MAaTEeMATUYECKUE CUMBO-
JIbl, TIOHATHUS U YTBEPKJCHHUs JIMHEWHOU all-
reOpbl, AaHATUTUYECKON T€OMETPUU U MaTeMa-
THYECKOT'0 aHAIIU3a,

— yMeeT IIpH [IOMOIIY IIPeroiaBaTess peuarb
METOJaMH JINHEHHOH anreOpsl, qudepeHtm-
QJILHOTO M HMHTETPajbHOI0 MCUUCIEHHUS KO-
HOMWYECKHE 331a4H,

— BIaJeeT 0 MHCTPYKLMM IpernojaBaTess
METOJaMH JINHEHHOH anreOpsl, qudepeHtm-
QJIBHOTO W HMHTErPaJIbHOTO HCYUMCIEHUS IS
pernieHust 5)KOHOMHUYECKHX 3a/1a4

HavannHbrit

YIOBJIETBOPHUTEIHLHO
(61 — 75 GamnoB)

— 3HaeT OCHOBHBIE MAaTEMAaTHYECKUE CHMBO-
JIbl, TIOHATHSI W YTBEPKIACHUS JIMHEWHON aj-
re0pbl, AaHATUTUYECKON T€OMETPUN U MaTeMa-
TUYECKOr'0 aHAJIN3a;

— YMEET CaMOCTOSITEJIbHO pEIlaTh METOJaMU
JUHENHOW anreOpel, AUQQHEepeHInaIbHOro U
MHTErPaJIbHOTO MCYMCIIEHUS! TUIIOBBIE DKOHO-
MUYECKHE 3a7auu,;

— BIIQZICET METO/JaMHU JIMHEHHON anreOpsl,
muddepeHIMaTbHOTO U WHTErpajibHOrO HcC-
YUCJIEHUS JUIsl PELIEHUS] TUIOBBIX DKOHOMU-
YEeCKHX 3a1a4

OCHOBHOIT

XOPOLIO
(76 — 90 GamoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBAHUA

— 3HAET MAaTEMaTU4YEeCKyl0 CUMBOJUKY, MOHS-
TUS U YTBEP)KICHUS JIMHEHHOM anreOpbl, aHa-
JUTHYECKOW T'€OMETPUH M MaTEeMaTH4YECKOTO
aHaIu3a;

— yMeeT peniatb MeTOJaMH JIMHEHHOHN anreo-
pbl, AU(PHEpeHINaTbHOI0 U HHTErpalbHOIO
MCYHCIICHUS] 5)KOHOMUYECKHE 33/1a4H,

— BJIQZICET METOJaMHU JIMHEHHOHN anreOpsl,
T epeHIMaTbHOTO U WHTETPATBHOTO HC-
YUCICHUS I PEUICHUs YKOHOMMUYECKUX 3a-
nad

3aBepIaronui

OTJIIMNYHO

(91 — 100 GamnoB)




2. MeToauueckue MaTe€pUuaJIbl H TUIIOBLIC KOHTPOJbHBIC 3alaHUS, Heo0X0auMbIe AJId OLCH-
KN 3HaHHﬁ, yMeHHﬁ, HABbBIKOB H (]/IJ'IH) OnbITa ACATECIBbHOCTH, XaPAKTCPUIYOIIUX ITAIbI (l)OpMH-

poBaHus KOMIIeTEHIINii B nmpouecce 0OCBoOCHUSA OﬁpaSOBaTeﬂLHOﬁ NMporpaMmmal

2.1. TunoBbIe KOHTPOJIbHBbIC 3a1aHUA, UCIIOJb3YyEMbIEC 1JISl IPOBECACHUS BXOJHOI'0O KOHTPOJIsA

1. B mxosne ppaniry3ckuii a3k u3ydarot 124 yyammuxcsi, 4to coctasiseT 25 % oT uncia Bcex

ydamxcs mKosibl. CKOJIbKO y4aluxcs B MKoJe?

2. HaliguTe miomanb TpeyroyibHUKA, BEPIIMHBI KOTOPOr0 UMEIOT KoopAuHaThl (2; 2), (8; 10),
(8; 8).

3. Hayunas xongepenuus npoBoautcs B 5 nHeld. Beero 3ammannpoBaHo 75 AOKIAI0B — HEp-
BbIE TpU JHA MO 17 MOKIa70B, OCTATbHBIE PACIIPEAEICHBI TOPOBHY MEXKIY YETBEPTHIM U IISTHIM JTHS-
mu. [Topsamok moxnanoB onpenensiercs kepeOdbEBkoi. KakoBa BEpoATHOCTD, 4TO AOKIIA] podeccopa
M. okakeTcs 3alJIaHUPOBAHHBIM HA MOCJIETHUN 1€Hb KOH(EPEHIIH?

4. Haiinute kopeHb ypaBHeHHs l0g;(4+ X)=2.

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

4 : "B
6. Ha pucynke m3o0paxén rpaduk ¢ynkmuu y = f(X) u kacatenpHas K HEMy B TOYKe C adc-
ccoii Xo. Haliaure 3nauenune npoussoaHoi Gpyukimu f(X) B Touke Xo.

o J»"l.

:/ N
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P 1 ; X
N
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7. Haiinute 06beM MHOTOTrpaHHMKA, BEPIIMHAMHU KOTOPOTO sBIsIoTCs Touku A, B, By, C; nips-
MoyroJibHoro napamienenunena ABCDA;B;C;D1, y kotoporo AB =5, AD = 3, AA; = 4.

[l obe

A B

8. Pemute ypaBHeHHE 1/; =0,2
15-4x

9. TIocKuii 3aMKHYTBIH KOHTYp TIomansio S = 0,5 M° HAXOMUTCSA B MAPHUTHOM TOJNIE, HHIYK-
1Sl KOTOPOTO PaBHOMEPHO Bo3pacTaeT. [Ipu 3TOM corjacHO 3aKOHY 3JIEKTPOMAarHMUTHON MHAYKLIUU
@apanes B KoHType nosBisiercs J/]C nHayKIMH, 3HAYEHUE KOTOPOU, BEIPAKEHHOE B BOJIbTAaX, OIpe-
nensietcst GopMyson €, =aScosa, Te o — OCTPBIM Yyroi MEeXy HalpaBIeHHEM MarHUTHOTO TOJIA U



IEPIEHAUKYIIPOM K KOHTYpYy, a=4-10" Ti/c — mocTosHHas, S — IWIomags 3aMKHYTOTO KOHTYpA,
HAXO/IAIIEr0Cs B MArHUTHOM 1osie (B M2). IIpu kakoM MuHHMaIbHOM yrie o (B rpagycax) DJIC uH-
IyKuuu He OyzeT npepbimarsk 10 B?

10. [ITUTOYHUK JOIDKEH YJIOXUTh 175 M° wnTku. Eciam on Oynet ykianpiBath Ha 10 M’ B
IeHb OOoJblle, YeM 3allaHupOBaJl, TO 3aKOHYUT paboTy Ha 2 mnHS paHbiie. CKOJIBKO KBaJpaTHBIX
METpPOB IUIUTKH B I€Hb [JIAHUPYET YKJIaAbIBATh IIUTOYHUK?

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

53]
3'3]
12. Haiioure 10098a+4sma+15 , eciu tg o = —2,5.
2sina+5cosa+3

2.2 TunoBbie KOHTPOJIbHBIEC 3aIaHUA, UCIIOJb3YyEMbIEC JIJIsA l'[pOMC)KyTO‘lHOﬁ arrecranum 1o
AUCHHUIIJINHE

2.2.1. IlpuMepHblii IepevyeHb BONPOCOB K IK3aMEHY

1. Ompenenenue mMaTpulibl, €€ NOPAAKOB U pa3mepa. [loHATHE MaTPULIBI-CTPOKH U MaTpPULBI-CTOJIOLA.
KBanparnas marpuna: €€ mopsiok, rjiaBHasg U noOouHas auaroHanu. OnpeaeneHus: JuaroHajbHOM,
CKaJIIpHON, €TUHUYHON U HYJIEBOW MaTpHII.

2. YcioBus paBeHCTBA IByX MaTpull. JIMHelHbIE onepaiui HaJ MaTPULIAMH U UX CBOWCTBA.

3. OmnpeneneHue MPOU3BEACHUS JABYX MaTpUI, JIBE CXeMbl YMHOK€HHs MaTpull. CBoOWCTBa onepanuu
YMHOXEHUS MaTPUIbl HA MaTPUILy, IOHITHE IEPECTAHOBOYHBIX MATPULI.

4. OrmpeneneHue Lenoi MoJI0KUTENTbHON CTeNEH! KBaIpaTHOW MaTpHUIlbl U ero cieacTBus. OnpeneneHue
orepanuy TPaHCIIOHWPOBAHUSI MAaTPHIIbI U €€ CBOMCTBA.

5. OmnpenenuTenu KBaJpaTHbIX MaTpull 2-ro U 3-ro nopsuakos. IIpasuio Cappyca. [Tonstue MuHopa u

anreOpanvyeckoro JOMOJIHEHUS 3JeMeHTa onpenenurens. DopMmynupoBKa TEOpeMbl pa3ioXKeHUS,

dopmyinsl Jlamaca.

Onpenenurens KBaapaTHON MaTpuIlbl N-ro nopsaka. CBONCTBa oNpeAeauTeNell U UX CIECACTBUS.

7. OmnpeneneHre oOpaTHOM MaTpullbl. BbIpoXkJeHHbIE M HEBBIPOXKJIEHHBIE MaTpUIlbl. Beruucienue o06-
paTHOW MaTpullbl 3-TO NOPSAAKA.

8. Pemenue cuctembl TpEX JTUHEHHBIX YpaBHEHUH ¢ TpeMsl HEM3BECTHBIMH C MOMOIIbI0 OOpaTHOM Mat-
puubl. Beisoa popmyn Kpamepa.

9. OcHOBHBbIE OHATHUS OOIIEH TEOPUHN CUCTEM JIMHEHHBIX YPaBHEHUH.

10. Onpenenenne TMHEHHOW CHUCTEMBI ¢ Oa3ucoMm. ba3ucHble 1 CBOOOIHBIE HEM3BECTHBIC. AHAIH3 JIBYX
BO3MOXHBIX CIIy4aeB cHcTeMbl ¢ 0azucoM. OmpeneneHus oOIIEro, YaCTHOTO M 0a3UCHOTO peIICHU.
Pemenne cucreMsl IMHEWHBIX ypaBHeHHM MeTooM JKopaana-I"aycca.

11. TlonsTHE O BHIYMCIEHUU 00paTHOM MaTpulel MeTozioM JKopraana-I'aycca.

12. Onpenenenne MuHopa K-ro mopsiaka matpuibl. Onpeaenenue panra Matpuibl. @opmMynupoBKa Teo-
pembl Kponekepa-Kanenu 06 ycnoBuu COBMECTHOCTH JIMHEHHOM CUCTEMBI.

13. UccnemoBanue OHOPOTHOM JIMHEHHOW CUCTEMBI U €€ pellleHue.

14. CoOcTBeHHbIE 3HAUYSHHSI U COOCTBEHHBIE BEKTOPHI KBaAPATHON MaTPHULIBI.

15. JlexapToBbI KOOPAMHATHI TOUKH HA MPSIMOU U Ha MIJIOCKOCTH.

16. 3agaua o BBIUMCIIEHUH PACCTOSIHUS MEXKY IByMsI TOYKaMHU Ha IIOCKOCTH. 3ajjaya O JIeIeHHH OTpe3Ka
B JJAHHOM OTHOIIIEHUU. DOpMyIIbI AeNIeHUs! OTpe3Ka MOMoaM.

17. JIunus Kak reoMeTpUYeckoe MEeCTO TOYEK IUIOCKOCTH. OmpeneneHne ypaBHEHUsS ¢ ABYMs IepeMeH-
HbIMU UM ypaBHEHUs JUHHUM. [IoHATHE TeKymMX KOOPAMHAT TOYKHM M MapaMETPUYECKUX ypaBHEHHUH
JvHMUM. J[Ba TUIIA 3a7a4 AaHATUTUYECKON TEOMETPHH.

18. Onpenenenue yrioBoro kodddummeHTa npsMoi. BeiBoa ypaBHEHUs TPsSMOM, MPOXOASAIICH depe3
JAHHYIO TOUKY B IAaHHOM HallpaBJICHUH. Y paBHEHHE IPSIMOI1 C YIIIOBBIM KO3 (pULIIEHTOM.

19. YpaBHeHue mmydKa MpsIMBIX C IIEHTPOM B TaHHOW Touke. Dopmyra yrioBoro ko3¢ uiueHTa oTpesKa.
YpaBHeHUe MPsIMOH, MPOXOsIIeH uepe3 ABe JaHHbIe TOUKHU. [loHsTHE 00I11Iero ypaBHEeHUs IPSIMO.
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Omnpeznenenue yriia MeXIy ABYMs MPSAMBIMU Ha IUIOCKOCTU. BriBoA (hopMysibl TaHreHca 3TOTO yrJa.

VYcnoBust MapauieIbHOCTU U IEPIEHAUKYISIPHOCTH JIBYX MPSAMBIX Ha INIOCKOCTH.

Bpluncnenue paccTossHUs OT TOYKH 0 IPSIMOM Ha MNIOCKOCTH.

OO1ee ypaBHeHUE JTMHUN BTOpOro nopsaka. OnpenenaeHne OKpy>KHOCTH U BBIBOJI €€ KAaHOHUYECKOTO

ypaBHeHus. [IpeoOpa3oBanue o0mero ypaBHEHUs! IMHUM BTOPOTO MOPsAIKAa K KAHOHUYECKOMY ypaB-

HEHMIO OKPY>KHOCTH.

Onpenenenue mapaboibl M BBIBOJ €€ KAaHOHHYECKOTo ypaBHeHHUs. CBoHCTBa mapaboibl, e€ rpaduk u

YpaBHEHHE IIPU PA3IUYHBIX OCSX CUMMETPHH.

Omnpenenenue IMICca U BBIBOJ €0 KAHOHUYECKOI'O YPaBHEHUS.

CBoiicTBa 3JUIMIICA: IUIIC KaK CKaTasi OKPY>KHOCTb; BEPUIMHBI U OCH JIIMIICA; (OKYCHOE paccTos-

HUE, SKCIICHTPUCUTET U (POKAJIBHBIE PAJANYCHI SJUIUIICA.

Onpenenenue runepOosbsl. KaHoHHYeCcKkoe ypaBHeHUE (0e3 BbIBO/IA) M CBOMCTBA I'MIEpOOIIbl: BETBHU;

OCHOBHOH IPSMOYTOJIbHUK, aCUMIITOTHI, BEPIINHBI, OCH U (hopma TUIepOOIIbl; (POKYCHOE PacCTOsIHHE,

HKCLIEHTPUCUTET U (OKAJIbHBIE PAJAUYCHI.

CkasisipHble U BEKTOpHBIE BenM4MHbI. OnpezneneHue BEKTopa U ero JUIMHbl. OnpeseneHue KOouHe-

apHBIX M paBHbIX BeKTOpPOB. [loHsATHE CBOOOAHOrO BEKTOPA.

OnpeneneHne U TeOMETPHYSCKOE N300paKEHUE JTMHCHHBIX oreparii Haj Bekropamu. CBOMCTBA TH-

HEHMHBIX onepanuil U UX Ha3HauYeHHe.

[IpsimoyronbHasi JeKapToBa CUCTEMa KOOPAMHAT B MPOCTPAHCTBE. J[ekapTOBbI KOOPAMHATHI TOYKH.

Paanyc-BeKTop TOUKH, €ro pa3iaokeHue No 0a3ucy U KOOpIUHATHI.

Paznoxenue no 6a3ucy BeKkTopa, IpOXOIAIIEro Yepes ABE 3aJaHHble TOUKH. J[ekapTOBbI KOOPINHATHI

BEKTOpa. 3alUCh JIMHEHHBIX ONEepaldii, YCIOBUI paBEHCTBA U KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KO-

OpIVHATHOH (opMme.

OnpezaeneHne CKaIsIpHOTO MPOU3BEACHHS U €r0 CIEACTBHSL: JUIMHA BEKTOpa; (hopMysa KOCHHYca yria

MEXy IByMsl BEKTOPAMHU U YCIIOBHE UX MEPHEHANKYIIPHOCTH; HAMPABJIAIONINE KOCUHYCHI BEKTOpA.

BriBo ypaBHEHMSI IUIOCKOCTH, MPOXOASIIEH YEpe3 3aJaHHYI0 TOYKY IEPIEHIUKYISIPHO 3aJaHHOMY

BekTopy. OOI1ee ypaBHEHHUE TUIOCKOCTU. BBIBO (hopMyIibl pacCTOSIHUS OT TOUKH 0 MIIOCKOCTH.

YpaBHeHMs NpsAMOil B IpocTpaHcTBe. HaxoxneHne TOUKH nepeceyeHys NpsIMOi U MIIOCKOCTH.

OmnpeneneHne 1 OCHOBHBIE CBOMCTBA (PYHKIIUH.

OcHoBHBIE crioco0b! 3aanus pyHKuui. [Ipocreiinme, CloXXHbIE U 3JIeMEHTapHble QYHKIUH.

[Tpenen nepemenHol. OKpecTHOCTh TOUKU. KOHEUHBINM 1 OECKOHEYHBIN Ipeneda QYHKIMHU B TOUKE U

Ha OECKOHEYHOCTH.

OpnnocropoHHMeE npenesbl. opMyIHpOBKa TEOPEMBI CYIIECTBOBAHUS Mpeiena QyHKINH.

beckoneuno maibie, 0eCKOHEYHO OOJIbIIME U OrpaHMUYeHHbIe QyHKIMH. VX cBOMcTBa.

DopMyTUPOBKH OCHOBHBIX T€OpEM O npeaenax GyHkuuid. CiaencTBus U3 TeopeM.

Heonpenenennoctu Buna (0/0), (o0 — ), (00/0), (0 - o).

®opmyaupoBKa TeopeMbl 0 ckartoil pyHkuuu. [lepBriil 3amMeuaTenbHblil npeaen. OCHOBHBIE CIENCT-

BUS.

OcHOBHBIE IOHATHS O YUCIIOBBIX MOCIEA0BATEIbHOCTSX.

Yucio e. Bropo#t 3amedaTenbHbIN IIpeaes.

Touku HEnpephIBHOCTU M TOYKH pa3pbiBa QyHKIUU.

CoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTPE3KE.

OnpeneneHne npou3BoIHOM, €¢ TeOMETPUUSCKU U PU3NICCKUI CMBICI.

47. MuddepenunpyemMocTs U HenpepbIBHOCTH pyHKIMU. Auddepennuan pynkuuu. ['eomerpuueckuit
cMmbich quddepennmana GyHKIIHMN B TOYKE.

®opmyiiel 1 ipaBuiIa AUQQepeHInpoBaHus.

HuddepennmpoBanne cioXHOU (YHKIIMU, HEIBHOM (PYHKIIMU U (PYHKIIMH, 3aJIaHHON MapaMeTpuye-

CKH.

[TpownsBogubie u muddepeHraibl BRICIIAX MOPSIAKOB. DU3NYECKUN CMBICT MPOU3BOIHON BTOPOTO

HOpsAJKA.

DopMyIUpOBKa OCHOBHBIX T€OpeM Ju(pdepeHIHanbHoro ncurcienus. Mx reomerpuueckuil cMpica.

OnpeneneHre MOHOTOHHBIX (PYHKIMHU. JlocTaTOYHbIE YCIOBHS MOHOTOHHOCTH.
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OkcrpemyM yHkimn. Heo6xonumele 1 10CTaTOYHBIE YCIOBUS AKCTPEMyMa.

HawuOompIiee 1 HaMMeHbIIee 3HAYCHUS (YHKIINH.

BrimykiocTs 1 BOTHYTOCTb Tpaduka GyHKuuu. Touku neperuoa.

AcumnToThl Tpaduka GyHKIHH.

[Tnan moytHOTO MCCeAoBaHUs (DYHKIIMU U MIOCTPOCHHUS €€ rpaduka.

Onpenenenre GyHKIUU JBYX TepeMeHHBIX. O0nacth ompenencHus. [IoHsITHE OKPECTHOCTH TOYKH,
BHYTPEHHEH TOYKH, OTKPHITOrO U 3aMKHYTOTO MHOXXECTB, TPAHUYHON TOYKH, OTPAaHHUYEHHOTO U HEOT-
PaHUYCHHOTO MHOKECTB.

[Ipenen u HENPEPHIBHOCTH (PYHKIIUH JIBYX MEPEMEHHBIX.

YacTHbple MpHUpaIleHHsl U YacTHBIC MPOU3BOHBIE (DYHKIIMH JBYX IepeMeHHBIX. [lomHOe npupamieHne
U OJHBINA quddepeHmnma.

[Tpunoxenue moHOTO MUQGepeHIraia K MPHOIMKSHHBIM BEIYACICHUSM.

[poussoaHas GyHKIHH * = FOCY) o HanpasJieHu0. ['paiueHT QyHKIUH, ero GU3NUecKuil CMbICI.
YacTHble IPOU3BOHbIE U HOJIHBIN JuddepeHimran GyHKIUN JBYX MePEMEHHBIX BBICIIUX MOPSIKOB.
OkcrpeMyM (PYHKIMH JBYX MEPEMEHHBIX.

ITepBooOpazHas 1 HeoNpeIeNeHHbIH HHTErpaJl.

OcHoBHbIE CBOMCTBA HEONPEAECIEHHOI0 UHTErpaa.

Tabnuua HeonpeAeIeHHBIX HHTEIPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

Meroa HENOCPEACTBEHHOIO HHTErPUPOBAHUS.

Meton MHTErpupOBaHus 3aMEHON IEPEMEHHOM.

Meron uHTErpupOBaHus MO 4acTsM. TpH TpyIIbl HHTETPAJIOB, BBIYUCIIEMbIE METOJIOM UHTEIPHUPO-
BaHUs 10 YacTsM.

CneuvanbHble TNpUEMbl BBIYUCIIEHUS MHTETPAJOB OT TPUTOHOMETpUYECKUX (QYHKIUN BHUAA

J‘sinm xcos" xdx

CneunanbHble HpPUEMbl BBIUMCICHHMS HMHTETPaJOB OT HPpPAlUMOHANBHBIX (yHKUMH BuIa

IR X, n}/ax+b dx
cx +d

Omnpenenenue onpeeeHHOro HHTerpasa. Teopema CylecTBOBaHUS ONPEEIEHHOT0 MHTErpaa.
OCHOBHBIE CBOWCTBa ONPEAEICHHOTO MHTErpaja. leopemMa O CpeJHEM 3HAa4eHHWU HEeNpepbIBHOM
(GyHKIHH.

Beruucnenue onpeneneHHoro unterpaia: gopmyna Herorona-JleiiGHuma, Teopema o 3amMeHe mepe-
MEHHOH 1 00 MHTErPUPOBAHHUHU IO YACTSIM.

Hecob6cTBenHble nHTErpassl [ poaa.

Brruncnenue niomaau niockoi (GUrypsl ¢ MOMOIIBIO ONPeIeICHHOT0 HHTETpaa.

Onpenenenye 1 OCHOBHBIE TIOHATHS TU(PHEPEHIMATHLHOTO YPaBHEHUS MIEPBOTO OPSIIKA.

YpaBHEHUS ¢ pa3/IeICHHBIMU U Pa3ACISIONIMMUCS IEPEMEHHBIMHU.

Jluneiinoe nuddepeHnnanpHoe ypaBHEHHE TIEpBOro nopsiaka. YpasHenue bepuymm.

Omnpenenenne U OCHOBHBIE TIOHATHS T (EPEHITNATEHOTO YPaBHEHUSI BTOPOTO TIOPSIIKA.
Juddepennunanbable ypaBHEHHsI BTOPOTO MOPsAKa, JOMYCKAIOIINE MOHWKEHHUE TOPsIIKA.
Ornpezenenne JMHEHHOTO HEOTHOPOIHOTO U OJTHOPOAHOTO Au((hepeHIInaTbHOTO YpaBHEHUS BTOPOTO
HopsijIka ¢ MOCTOSIHHBIMHU Kod¢¢unrentamu. [loHATHE JTUHEHHON HE3aBUCHUMOCTH JBYX (YHKLHUH.
CBoliCTBa peIEHUI OJHOPOJIHOTO YPABHEHHUS.

Pemenne nuHEWHOro OJHOPOAHOTO MU(QEpeHIIMATBHOTO YPAaBHEHHUS BTOPOTO MOPSIKA C MOCTOSH-
HBIMU KOXQQUIIMEHTaMH METOIOM Diijiepa B ciiydae IEHCTBUTEIBHBIX KOPHEH XapaKTEePUCTUIECKOTO
YpaBHEHHS.

Pemenne nuHeiHOro ogHOpPOAHOTO AU(GEepeHINaTbHOIrO0 ypaBHEHUSI BTOPOrO MOPSIKA C MOCTOSH-
HbIMU KO3((unmeHTamMu MetonoM Diiiepa B ciydae KOMIUIEKCHBIX KOPHEH XapaKTepUCTHYECKOTO
YpaBHEHHUS.

Pemenune nuHeitHOTO HEOJHOPOAHOTO AU HEepeHInANBEHOTO YpaBHEHUSI BTOPOTO MOPsKa C TTOCTOSH-
HBIMHU KO3()PUIIMEHTaMU B TTPABOM YacThIO CIICIHAIBPHOTO BUJIa METOJIOM HEONpeaeIeHHbIX K0dhdu-
IIUCHTOB.




2.2.2 TlpumepHoe 3K3aMeHAIMOHHOE TeCTOBOe 3ajJaHue (MPUMEPHBIH 3K3aMeHAUMOHHbII

omier)

DK3aMeHaMOHHbINA OmieT Ne

1. OmnpeneneHue oOpaTHOM MaTpHIIBI. BRIpOXKICHHBIE ¥ HEBBIPOXKICHHBIC MATPUIILL. Beraucienne 00-
paTHOM MaTpUIbI 3-TO MOPSIKA.

2. Meroa HEMOCPEACTBEHHOT'O HHTETPUPOBAHUSI.

3. HaiinuTe KOOPAMHATHI IEHTPA U PAANYC OKPYKHOCTH X° +y” —4x+8y—16=0.

4. TlpoBepbTe, 4TO A5t GYHKIUU z = arctg > BBIIOJIHSIETCS] pABEHCTBO
X

y

o’z 0z

oXoy  oyox |

2.3 MCTOIIH‘JCCKHC MaTE€pPUAJIbl U TUIIOBbLIC KOHTPOJIbHBIC 3alaHUNA, HCII0JIb3YEMbI€C 1JIfl TE-
KYIIECro KOHTPOJIA MO JUCHUIIJIMHE

2.3.1 MeToauuecKkue MaTepualibl, HCIIOJbB3YyEMbIC NJIfI TCKYIIEI0 KOHTPOJISA 3HAHUH IO JHUC-

MUTLIHHE

HaunmenoBanue one-
HOYHOI'0 CpeCTBA

Kparkas xapakTepHCTHKA OLIEHOYHOT0
cpeacTBa

IIpeacraBieHue OEHOYHOTO
cpeacrsa B GpoHae

KonTposbHblii onipoc

KoHTpoJibHBINM OMPOC — 3TO METO]T OLIEHKU
YPOBHSI OCBOCHHUSI KOMIIETEHIIMN, OCHO-
BaHHBIM Ha HEMOCPEICTBEHHOM (Oecena,
WHTEPBBIO) WM OIOCPEIOBAHHOM (aHKE-
Ta) B3aUMOJCHCTBUU TpErojaBaTeis Hu
cTyAeHTa. ICTOUHMKOM KOHTPOJISI 3HAHUN
B JAHHOM CJIy4ae CIYXHUT CJIOBECHOE WJIH
MHCbMEHHOE CYXKJICHHE CTYICHTa

[TpuMepHBIi TIepeYeHb BOIPO-
COB K 3a4€Ty H dK3aMEHY
Bompockl, BBIHOCHMBIE Ha ca-
MOCTOSITEIBHOE U3ydeHUE
3amaHus 111 CaMOCTOSITEIbHOM
paboTsl

HOM&H.IHCC 3aJaHuc

JlomManiHue 3aiaHusl — OIHA U3 OCHOBHBIX
(GopM caMOCTOATENbHON pabOTHI CTYJCH-
TOB, HAaIIPABJICHHAs! HA YCBOEHUE U 3aKpe-
IUIEHUE TOJIYYEHHbIX 3HAHUM Ha 3aHSATH-
SX.

I[OMaIJ_IHI/Ie 3aJaHus

KonrtponsHas pabora

D} dexTuBHBI METOI TPOBEPKU 3HAHUI
00ydJaronmxcsi, MOJy4eHHbIX UMU Ha OII-
peaeneHHoM otane. OCHOBHas 3aj1aya
KOHTPOJIbHBIX pPa0OT — BBIABUTH, KaKHE
M3y4YEHHBIE TEMbI BBI3BIBAIOT 3aTpPy/AHE-
HUSI ¥ BIIOCIICJICTBUA MCKOPEHUTH HEIOC-
TaTKU

3amanus s KOHTPOJIBHOH pa-
OOTEI

2.3.2 Bonipochkl, BBIHOCHMbIE HA CAMOCTOSAITEIbHOE H3yYeHHe

S~ wh P

Ornepanuy HaJ MaTPUIIAMHU U UX CBOKCTBA.

CaolicTBa onepanuii HaJ MaTpULAMHU.

Omnpenennreny, UX CBOWCTBA U BBIYUCIICHUE.
Onpenenureny BHICIIMX TOPSAIKOB.

OobpatHas matpuna. Pemienue MaTpu4HbIX YpaBHEHUH.
Pemenue cucremsl 3-X TUHEHHBIX ypaBHEHUH ¢ 3-Ms HeU3BecTHBIMU 110 (hopmyinam Kpamepa u mero-

JIOM OOpaTHOM MaTPHIIHI.
7. Pemenue nuHEeHBIX cucteM MeToaoM ["aycca.
8. Pemenue nuHeiHBIX cucteM MetoaoM JKopmana-I“aycca.
9. Brruucnenue obpatHoii matpurel Metogom JKopaana — ["aycca.
10. Beruncnenue panra Mmarpuiibl MmetosioM JKopnana — ["aycca.




11.
12.
13.
14.
15.

16.

17.
18.
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32.
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34.
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HccnenoBanne coBMECTHOCTH JIMHEWHBIX CUCTEM 110 TeopeMe Kponekepa — Kanemnu.

Beruuciienne coOCTBEHHbBIX 3HaUEHUH U COOCTBEHHBIX BEKTOPOB KBAaPATHONW MaTPHIIbI.

JlexapToBbl KOOPAMHATHI TOYKM HA IIPSIMOU U HA IIJIOCKOCTH.

JIBe nmpocTennue 3a1a4u aHAIMTUYECKOW TEOMETPHH Ha TUIOCKOCTH.

CocraBieHre ypaBHEHUS JIMHUHM KaK T€OMETPHUECKOT0 MECTa TOYEK, 00IalalonX 3a1aHHBIM CBOM-
CTBOM.

VYpaBHeHHe NpsAMOI: a) NIPOXOAIIEH Yepe3 JaHHYI0 TOYKY B JaHHOM HAIpaBi€HHUM; O) C YIJIOBBIM
Ko3(ppuImeHToM; B) IpOXOoasIeH Yepe3 JABE JaHHbIC TOUKH; T) 001Iee ypaBHEHUE TIPSIMOH.
VYpaBHEHHE ITy4Ka IPSIMBIX.

Yron Mexay AByMs NPSIMBIMH, YCJIOBHS NApaLIEIbHOCTU U MIEPIEHAUKYIIPHOCTH NPSAMBIX.
PaccrosiHre OT TOUKM 10 IPSIMOH.

CMmenianHble 374U Ha NPSMYIO.

KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, SJUTUIIC, TUIiepOoa 1 napadona.

JlexkapTOBbI KOOPAMHATBI, AJIMHA 1 HAIIPABJIIOIINE KOCUHYChI BEKTOpA.

JIuneiiHble onepanuy HaJ BEKTOpaMH B KoopauHaTHOW (opme. PasnoxkeHnue BekTopa mo 6a3ucy Ha
IIJIOCKOCTH.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

YpaBHEHHE MIIIOCKOCTH.

VYpaBHeHus npsamon. IIpsmas u mI0cKoCTs.

Oynkius. O6siacTb onpeaeieHus QyHKINU.

Packpeite Heonpenenéanocty Buaa (0/0), 3aqaHHO OTHOIIIEHHEM MHOTOUYJICHOB.

PackpsiTre HeomnpenenéaHoctel Buaa (0/0), 3a4aHHBIX UPPALMOHATBHBIMU BBIPQXKEHUSIMH.
PackpbiTre HeolpeaeiéHHOCTeH Bra (00/o0), 3a1aHHBIX OTHOIMICHHEM MHOTOUYJICHOB.

PackpsiTHE HeonpeaenéHHOCTel Br/a (00—0).

I1epBbIil 3aMeUaTENbHBIN IPEIEI.

HaxoxaeHne npou3BOAHBIX C MOMOIIBIO TAaOJUIBl U MpaBuil AU GEepeHINPOBaHHUSI OCHOBHBIX 3Jie-
MEHTApHBIX (QYHKIHH.

[Ipon3BoIHbIE CHOXKHBIX (PYHKIIMH.

Juddepennunan GpyHKumu.

[Ipon3BoiHbIE HESABHBIX (DYHKIUH.

PackpsiTHE HeonpeneaEHHOCTEN 10 NpaBuily Jlonurans.

VYpaBHeHHE KacaTelbHONW U HOpMaJIU K rpaduky ¢GyHKIUY, 33JaHHON TapaMeTpUYECKH.

Haubonbiiee 1 HanMeHblee 3HaYeHHsT GYHKIUK Ha oTpe3ke [a; b].

UccnenoBanmne pyHKIMHI U OCTPOEHKE TpaUKOB.

Haxoxnenue obnactu onpeaeneHus GyHKIMU ABYX ePEMEHHBIX.

YacTHble MPOU3BOIHBIE IIEPBOTO MOPSIIKA.

[Monublit nudpdepennman GpyHKIUN IBYX TEPEMEHHBIX.

[IpousBonHas no HampasiieHuto. [ paaueHT.

YacTHble TPOU3BOIHBIE BBICIINX IOPSAIKOB.

OkcTpeMyM QYHKLINU ABYX MEPEMEHHBIX.

MeTtoa HENOCPEICTBEHHOTO MHTETPUPOBAHHUS.

Meroa UHTETpUPOBaHUS 3aMEHON NTEPEMEHHOM.

MeTo MHTETpUPOBaHUS 110 YACTSAM.

CreuunanbHble MPUEMBI BBHIYUCICHHUS WHTETPAJIOB OT TPUTOHOMETPUYECKHX M HPpalMOHAIbHBIX

> . fam N yly - Jax+b
¢byskuii Buaa: 1) Ism xcos" xdx ; 2) IR[X, ‘/cx+d de

Beruncnenue onpenenéHHoro MHTerpaa.

Brruucnenune HecoOCTBEHHBIX HHTErPaioB 1-ro poaa.

Brruncnenue miomaan miockoi (GUryps.

Pemenune nuddepeHnnanbHbIX ypaBHEHUH ¢ pa3/IeIEHHBIMU U Pa3AEISIIOIIMMUCS IEPEMEHHBIMU.
Pemenue nuHeiHbIX auddepeHInanbHbIX YpaBHEHUH IEpBOro NOpsiika MeTooM bepHyu.




56. CrienmasibHble pUEMBI perieHus TudGepeHnaIbHbIX YPaBHEHUH BTOPOTO MOPSIKA, TOIMYCKAIOIINX
noHWKeHue nopsaka: 1) y"=f(x); 2) F(x y;y")=0;3) F(y;y;y")=0.

57. Pemienne nuHEHHOT0 OJHOPOIHOTO AH((HEPEHINAIFHOTO YpaBHEHUSI BTOPOTO MOPAIKA C MOCTOSH-
HBIMU K03 purmenTamu.

58. Pemenne mMHEHHOTO HEOJHOPOAHOTO AU depeHIInanbHOr0 YpaBHEHUsI BTOPOTO MOPSAIKA C TIOCTOSH-
HBIMH KO3 GHUIMEHTAMH U [IPABOW YaCThIO CIIEHHATBHOTO BHJA METOAOM HEOIPEIeNICHHBIX KO u-
IIUCHTOB.

2.3.3 3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThl

0 O 110
1. Hatiqute matpury C = -5A + 2B, ecim A=|-1 0 1|, B=|1 2 0
0 2 0 0 1
2. Haiinute nmpon3BeIeHuEe MaTPHIL:
3 2\3 4 1 -3 2y2 5 6
a) ; 6)|3 -4 1|1 2 5];
5 —-4)\2 5
2 -5 31 3 2

B) 4 3Y-28 93 7 3
7 5\ 38 -126)2 1)
3. Haiigute Te u3 npousBenenuit marpuiy AB u BA, KoTopbie CyIIECTBYIOT:
21 2 0 3 3 4 3 -2
o ARG 4 o 4§ :J¥-€ 3
011 11 2 5 5 -4

1 -2 3
4. Haiimute 3Hauenne maorowicHa f(x) =3x°_2x+5o0r Matpulbel A=[2 -4 1].
3 -5 2
5 8 —-4)3 2 5
5. Haiinure npousBenenue matpun (6 9 -5[4 -1 3.
4 7 -39 6 5

6. Haiinure Te u3 mpousBenenuit matpuil AB u BA, koTopbie CyIIecTBYIOT:

1 2 2 1 3 - 100
a)A:( j,B:( ]; 6) A=|0 2|,B=|0 1 0.
3 4 0 0 1
1 3 0 01
. 5 4 -1
7. Haitnute matpuny A” u ee cien: A= [5 —2) .
5 2 -3
8. Haiinure 3naueHne MmuorowieHa f(x) = x>~ 7x® +13x -5 or MaTpuibl A=1 3 -1]|.
2 2 1
-3
9. BerurcauTe ONnpeeuTeNb BTOPOro MopsiaKa o 2 ‘
10. BeruuciuTe onpeaeanTe b TPETHEro MOPSIKa:
1 1 1 5 6 3
a)fl 2 3; 6) 0 2 0.
1 3 6 7 4 5
1 1
11. Pemnte ypaBHenue L 1-x 1 [=0.
1 2-X

12. Beruucnute onpeaeanuTenb:



2 -3 41

4 -2 3 2 3
a) 4 b 4> Pasyaras ero 1o snemeHTam 3-ii cTpoKu;

3 -1 4 3

alz2e@o

b 3 1 4
0) ¢ o | o|sPasiarasero Io sieMeHTaM 1-ro cronbma.

d 110
13. Beruucnute onpeaenuTend 4-ro nopsjaka:

-1 3 1 2 3 5 7 2
a) -5 8 2 7 ; 6) 7 6 3 7

4 -5 3 -2 5 4 3 5

-7 8 4 5 -5 -6 -5 —4
14. Boruncnute onpenenuTenyu 4-ro nopsaka:

11 1 1 0 1 11
a)—ll—l—; 6)1011.

1 1 -1 1 1101

1 1 1 - 1110

15. HaiinmuTe 0OpaTHYIO MaTpuily A" JIBYMS CIIOCOOaMH — C TIOMOIIBIO TPUCOCTUHCHUST MATPHUIIBI
Y C TIOMOIIIBIO 3JIEMEHTAPHBIX MTPEOOPA30BAHMIA:

1 2 -1 -2
013 3 8 0 4
a) A=|2 3 5; 6) A= .
2 2 -4 -3
3 5 7
3 8 -1 -6

16. Pemnte MaTpu4yHbIE YpaBHEHUS:

o 63 ox (3 G5
oo sl 6 ) IAx=B e Ay 3] o-[])

)AB'x—CreA—1 TR ¢ % (2
A L < o) | -s)

17. Metonom oOpaTHOI MaTpullbl U o opmynam Kpamepa pemnre cucteMy ypaBHEHHI:
5%, +8X, + X3 = 2,

3%, —4X, =6,
a)s + F 0) <3x, —2x, +6x, =7,
3%, +4x, =18;
2%, + X, — X3 = 5.

18. Meronom I"aycca pemnte cucTeMbl TMHEHHBIX YPAaBHEHHI U HAWUTE BCe Oa3UCHBIE PEIICHUS:

= 2%, +3X, —2X; = 2, 5%, +3X, +5X%; +12x, =10,
a) {3%, — 2%, + X, = 2, 0) 42X, +2X, + 3%, + 5%, =4,
—5x, +10x, — 7x; =10; X, 4+ 7X, + 9%, +4X%, = 2;

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

X, 42X, — 2%, + 5%, =3,
3% +2X, — 2%y + X, =7,
B) T) 1—3% — 2X, +12X, — 7X, = -5,
9%, +6X, + X3 +3X, + 2%, =2,
2X, +3X; + 4X, = 2,
3% +2X, +4Xy + X, +2X; = 3;
— 6%, +9X, +3%; + 2%, =4, X, +5X, +3%X; =2,
I {— 2%, +3X, +5X; + 4%, =2, €) 12X, +9X, +5X; + 3%, =7,
—4X, +6X, +4X; +3X, = 3; X, +3X, + X; + 6X, =8.

19. Haiiaute panru MaTpwil;



2 -1 -1 2 -1 -1 2
a) A=| 3 1 -1; 0) A=| 3 1 -10
—4 -3 1 -4 -3 1 1
20. UccnenyiiTe cucteMy ypaBHEHUI OTHOCHTEIBHO TapameTrpa O U HaiauTe obliee perieHue
CUCTEMBI:

— X, +3X, —4x%; =1, X, + 2%, +3%; =3,
a) 12X +2X, +ax; =1, 0) {—x +4X, =2,
—2X, +3%; = -1, X +2X, =X, =0;
X +2X%; =3, X — X, +2X5 = 2,
B) <3X, +0xX, +6X; =9, T) 1= X +2X, + X3 = 0. — 2,
—2X + X, + X =4 3X; —3X, + 6X; =6 -
21. HalimuTe cOOCTBEHHBIC 3HAYCHHSI 1 COOCTBEHHBIE BEKTOPBI MATPHUIIBI A!
-1 0 2
a) A:(_B2 _14]; 6) A=| 0 3 0f;
1 00
2 0 -6
B) A=| 1 3 -2/,
—1
22. Haitmure Benuuuny AB u jumuny |AB| oTpeska AB, 331aHHOIO TOYKAMHU:
a) A(3) u B(11); 0) A(-5) u B(-3).
23. BeraucinTe KOOpAMHATY TOYKHU A, €CII U3BECTHBI:
a) B(-3) u BA = 2; 6) B(-1) u |AB| = 5.

24. Onpenenute, B KAKUX YETBEPTIX MOXKET ObITh pacnojoxeHa touka M(X; y), eciu:

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

25. Tloctporite Touku A(4; 1), B(3; 5), C(-1; 4) u D(0; 0). Eciixt Touk# mOCTPOEHBI PABUIBHO, TO
noiry4deH kBazpat. KakoBa ero miomaas? YeMy paBHa JUIMHA CTOPOHBI 3TOTO KBanapara? Haianure koop-
JMHATHI CEpeIMH CTOPOH KBajpara.

26. Onpenenute KOOpaMHATHI KOHIIOB A 1 B oTpe3ska, kotopsiit Toukamu P(2; 2) u Q(1; 5) pa3ne-
JICH Ha TPU PaBHbIC YaCTH.

27. Tpu BepumHbl napaienorpamma — touku A(3; -5), B(5; —3), C(-1; 3). Ompenenute ueTBep-
Ty10 BepiiuHy D, npotuBononoxuyo B.

28. Hanumute ypaBHEeHHE OKpYKHOCTH ¢ meHTpoM C(—2; 3) u paamycom, paBHbIM 5. M3BecTHO,
yro Touka A(a; —1) JexkuT Ha 3TOi OKpyx)HOCTU. Haiinute a.

29. Hanumute ypaBHeHHe TpaekTopuu Touku M(X; Y), KOTOpas mpu CBOEM JBIIKCHUH OCTAETCSI
BaBoe Orke K Touke A(—1; 1), uem k Touke B(—4; 4).

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

31. HanmmmTe ypaBHEHHE JIMHHUM, IO KOTOPO# JBmkercss Touka M(X; Y), paBHOyJaleHHas: OT Ha-
Jaja KOOpJuHaT U oT Touku A(—4; 2).

32. OmnpenenuTe TPaeKTOpUIO TOUKH M, KOTOpasi MpU CBOEM ABIMIKEHHH OCTAeTCs BABOE OIMKE K
touke F(-1; 0), yem k npsimoit X = —4.

33. CocraBbTe ypaBHEHHE TPSMOM, IPOXOISIIECH Yepe3 HA4aIlo KOOPJHHAT U 4epe3 TouKy (—2; 3)
U ITIOCTPOWTE €e.

34. YpaBHEHUS MPSIMBIX TPUBECTH K BUY «B OTPE3Kax» Ha OCSX:

a) 2x — 3y = 6; 3Xx—-2y+4=0.

35. Hanumute ypaBHEHHE MpsIMOi, mpoxojsiied depe3 Touky A(—4; 6) u orcekarorield oT oceit
KOOPJMHAT TPEYTOJbHUK IUIONIAbI0, PABHOM 6 KB. €1I.

36. HanmmmTe ypaBHEHUE MpsAMOii, mpoxosieit yepe3 Touky A(2; 3) U COCTaBISIIOLICH C OCBIO
Ox yrou: a) 45°%; 6) 60% B) 135% 1) 0° — 1 OCTPOMTH €€.

37. Croponst AB, BC u AC Ttpeyrosbnuka ABC 1aHbl COOTBETCTBEHHO YPaBHEHUSMHU
4x+3y—-5=0,x-3y+10 =0, x—2 = 0. Onpeaennure KOOPAUHATHI €T'O BEPIITUH.



38. HanmmmTe ypaBHEHHs IBYX HPSAMbBIX, IMpoxoasunmx yepe3 Touky A(4;5), Tak, 4ToObl OaHA
Obl1a mapayienbHa ocu OX, apyras napaienbHa ocu OY.
39. OmpenenuTe yroy Mexay IpsSMbIMU:

a)bXx—y+7=0um2x—-3y+1=0; 0) 3X—4y =6 u 8x + 6y = 11.
40. HanmmTe ypaBHEHHE MEPICHIUKYIspa, omyiieHHoro u3 Ttouku A(6; 2) Ha npsmyro
X—4y—-7=0.

4]1. HanmmmTe ypaBHEHUE MPsMOU, mpoxosiieit yepe3 Touky A(—4; 3) u mapaienbHoi qpyroi
npsiMoit X + 2y + 3 =0.

42. lan tpeyronpauk ¢ BepmuHamu A(—2; 0), B(2; 4) u C(4; 0). Hanumure ypaBHEHHS CTOPOH
TpeyroyibHuKa, Meauanbl AE, BeicoTel AD u HaliauTe niuny menuansl AE.

43. Haiinure paccrosaus touek A(4; 3), B(2; 1), C(1; 0) u O(0; 0) ot mpsimoit 3x + 4y — 10 = 0.
[TocTpoiiTe TOUKH U MPSIMYIO.

44. Haiinure ypaBHEHHE KacaTeIbHOU K OKPYKHOCTHU X* + y2 =5, mpoxopsiieii yepe3 Touky (1; 2).

45. JIBe cTOpOHBI NapajuieorpaMMa 3aaHbl ypaBHEHUSIMH Y = X — 2 1 5y = X + 6. Jluaronanu ero
MepeceKaroTCsl B Havyaje KOoopAWHAT. Hamummre ypaBHEHUS IBYX APYTrHX CTOPOH MapajuiesiorpamMmma u
€ro JuaroHaJei.

46. HanumuTe ypaBHEHHE MpPsIMOM, MpOXOAsmier dyepe3 Touky M mepecedeHus: NpsSMBIX
2Xx—3y+5=0u3x+Yy—7 =0 u nepneHIuKyIIPHON K MPAMOI Y = 2X.

47. TlokaxxuTe, 9TO ypaBHEeHHe X° + 2X + y* = 0 3a/aeT Ha IIIOCKOCTH HEKOTOPYIO OKPYKHOCTB.

48. YcraHOBUTE:

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

0) JeKUT JI1 TouKa K (0; 26 — 2) Ha 3TOM K€ OKPYKHOCTH;

B) jiexuT Jin Touka A(160; —1) Ha okpyxHOCTH ¢ 1IeHTpoM (147; —6) u paguycom 13.

49. TlocTpoiTe DILIHUIIC OxX? + 25y2 = 225. Haiimure: a) momyocu; ©O) KOOpAWHATH (HOKYCOB;
B) SKCLIEHTPUCHTET.

50. HanmmuTe KaHOHWYECKOe YpaBHEHHUE DIUTUTICA, €CITH U3BECTHO, YTO:

a) pacCTostHAE MeXTy (OKycaMu paBHO 8, a Mayas moxyoch b = 3;

0) paccTostHue Mex a1y (HOKycaMu paBHO 6, a SKCIIEHTPUCUTET & = g ;

B) pacCTOSHME MeXTy (pOoKycaMu paBHO 2413, aa—b = 1.

51. HanumuTe KaHOHWMYECKOE YpaBHEHHE DJUIMIICA, TNPOXOJIIEro Yepe3 TOYKH M1[4; %) "

M {%; 2} .
3

52. Dymnc poXoauT Yepe3 TOYKH Ml(z; J§) u My(0; 2). Hanmmmre ero ypaBHeHUE M HaHAUTE
paccrosinus Toukd M oT QoKkycoB.

53. Haiiti juminy xopsl amutimca X- + 2y° = 18, jenstuieif yros MeKILy OCSMHE ITOMONaM.

54.0paMHATEL BCEX TOUEK OKPYKHOCTH X° +Y° =36 cokpamensl BTpoe. Harmumre ypaBHeHue
IIOJIy4YEHHOU HOBOW KPUBOM.

55. [octpoiite rumepbory 16x° — 9y* = 144. Haiiute:

a) ICUCTBUTENBHYIO M MHHUMYIO TIOJyocH; O) KOOpAMHATHI (OKYCOB; B) HKCHEHTPHCHUTET;
') ypaBHEHHUS aCUMITOT.

56. T'unep6os1a NPOXOAUT Yepe3 TOUKy M (6;—2+/2) u uMeeT MHHMYIO Honyock b = 2. Hanummure
€e ypaBHEHHE U HalJuTe paccTOsHUSA ToUku M 0T (hOoKyCOB.

57. Onpenenure TpaeKTOPHIO TOYKKH M, KOTOpasi IBMXKETCS TaK, YTO OCTAETCS BIIBOE NAJIbIIE OT
touku F(-8; 0), uem ot mpsimoit X = —2.

58. IoctpoiiTe mapadory y2 = 6x. Haitnure: a) koopaunatel okyca; 6) ypaBHEHHUE TUPEKTPHUCHI.

59. Hannmute ypaBHeHUe mapaboibl U ypaBHEHUE AMPEKTPUCHI, €CIIM M3BECTHO, UTO Mapaboia
CUMMETPHUYHA OTHOCUTENIBHO ocu OX M 4TO TOYKA MEPEeceueHus NpsMbIX Y = X U X + Y = 2 JIeKUT Ha Ma-

paboue.
60. HarmmmuTe ypaBHEeHHE MHOKECTBA TOYEK, OJIMHAKOBO YAAICHHBIX OT Hadajla KOOPIMHAT U OT



npsmoit X = —4. Haliqute TOUKM niepecedyeHns TO KpUBOM ¢ OCSIMM KOOPIMHAT U ITOCTPOMTE €e.

61. Hanst Touku A(3; —1; 2) u B(—1; 2; 1). Halizure KOOpAMHATBI BEKTOPOB AB M BA.

62. Haitnure nnuny Bektopa a={20;30; — 60} U €ro HAIpPaBJIAIONIIE KOCHHYCHL.

63. Onpenenure Touky N, ¢ KOTOpoii coBmagaeT KOHeIll BeKTopa a={3;—1 4}, eclli ero Hayajio
coBmnaaaet ¢ Toukoit M(1; 2; —3).

64. BekTop a cocTaBlseT ¢ KOopauHaTHeIMU ociMu OX u Oy yrusl o = 60°, B = 120°. Beruuciure
€ro KOOpAWHATHI IPH YCIIOBHUH, YTO lal=2.

65. B npsmoyronsarke OACB Ttoukn M u N — cepenunst ctopon BC u AC. Pasznoxxute BekTOp
OC =c¢ 1o BekTopaM OM =a u ON =bh.

66. /lanbl 1Ba BeKTOpA: a={3,-2,6) u b={-2;1;0}. Ornpenenure NpoOEKIMKA Ha KOOPJIMHATHBIE OCU

CJIeIyIOIMX BEKTOPOB: a) a+b; 6) a—b; B) 2a;r) —%5;;{) 2a+3b;e) %5—5.

67. Onpenenute, Npyu KaKUX 3HAYEHUSX O, 3 BEKTOPBI a=-2i+3j+Pk U b=oai—6]+2k KOJIUHE-

ApHBI.
’ 68. Jlanbl BeKTOpBI a ={4; —2; — 4}, b={6; —3; 2}. Beiuucnure: a) (a+b)?; 6) (a—b)?.
69. Onpenenute yroia MKy BEKTOpaMu & ={2,-4,43 n b ={-3; 2; 6}.
70. Onpenenute, Npy¥ KaKOM 3HAUYEHMU M BEKTOPhl a=mi—3j+2k M b=i+2j—mk B3auMHO mep-
EHIUKY/ISAPHEL

71. PackpoiiTe CKOOKHU B BBIPaKEHHHU (2i — j)- j+(j — 2K) -k + (i — 2k)?.
72. Nanbl Touku M1(0; —1; 3) u My(1; 3; 5). CoctaBbTe ypaBHEHHE TIOCKOCTH, IPOXOISAIICH Yepes
TOYKY M1 IEpIEHAUKYISIPHO BEKTOPY M,M, .

73. Haiinute paccTtosHMe MEXIy NapaiieNbHBIMUA IUIOCKOCTsIMA 44X+ 3y —-52—-8=0 mu
4x+3y—52+12=0.

74. HanumuTe ypaBHEHHE IUIOCKOCTH, MPOXOisimiel depe3 Touky My(3; —2; —7) mapamiensHo
miockocty 2X—3z2 +5=0.

75. CocTaBbT€ KaHOHMYECKHWE YpaBHEHHS MPsAMOM, MPOXOJsAlIed dYepe3 JBE OaHHBIE TOYKHU
1;,-2; Hu(3;1; -1).

76. HanuiuTe nmapamMeTpuyeckrue ypaBHEHHS MPSIMOiA: a) MPOoXoasiien yepe3 Touky Mo(—2; 1; —1)
¥ TIapajielbHO BeKTopy a={L —2; 3}; 6) mpoxozsmeii uepes Touku My(3; —1; 4) u My(1; 1; 2).

77. Joxaxure, yto mpsMas X=3t—2, y=-4t+1 z=4t-5 mnapamienbHa IUIOCKOCTH
4x—-3y-62-5=0.

78. HaiinuTe Touky nepecedeHus NpsMOi U IIOCKOCTH:

a)x=2t—1,y=t+2,z=1-1,3x-2y+z-3=0;

o) X_¥=l_z*l s iov+2;-29=0.

2 1 2
79. HaiiguTe o6nacth onpeneneHus (yHKIIHIA:
a) y=X-2++/2-X; 0) y=v4-x*;

B) y=log;(2x-1).
80. HaiimuTe npemensr:

2_ 2_
a) lim* =2 6) limX—>X*6.
x5 X—5 x—3 X—3
2_ _ 3_ 2_
B) IimX3—X2; T) IimX3X—X+1.
x>-1 X7 +1 x>l X° —3X+2
81. Haiimure npenessl:
. 5x®—7x . 2x-3
a) lim————; 0) lim ;
) fim 1-2x° e x*+2
B)Im2x3+4_ r) lim 9-x" .
xon X245 o3 f3x -3




V1+Xx—+1-x .

(x+D"°x* +1)

lim ; e) im——————;

A x> (3x +1)°(x +5)°(x —1)° ) X0 X
/ _ 2

k) lim 1o x 1; 3) “m7x+—i>x+1l

x>0 X xo 34+ 14X° + 2X
82. HaiiguTe npenessl:
a) llm(i— 2 ]; 0) |im(i+ 24 j;

i x-1 x*-1 -2 X+2 X -4
B) Iim(\/x2+4x—xj; r) Iim[\/x2+4x—xj;
1) Iim(\/x2+3x+l—\/x2—3x—4]; e) Iim( x2—3—5xj;
x) Iim( 9x2+1—3x).
83. Haiinure npenensr:

5|n3x _sin7x_

a) lim—— 0) lim ;
) x—0 X ) x—0 [1+ 1
B) “m3|_nle; r) Ilmtg x—35|nx :

x>1 SIN9X x>0 X

lim 2xsinx

x>05eC2X —1
84. HaiiguTe mpon3BOIHbBIE ()YHKITHIA:
1) y=x*"+3x*-2x+1; 2) y=3 X+l_%+4;

X X

3) y=3+4x2+§/F+i2+sinx+oosx+lnx; 4) y=4e* +arctg x +arcsin x ;
X

4

5) y=¢* tgzx 7; 6) y = arcsin x + 33/x + 5arccos X ;
7) y=tgx—ctg x; 8) y=xcosx;
9) y = xarccos X ; 10) y =%/xarcetg X ;
11) x +1, 12) CoSX
X —1’ T 1+2sinx’
13) y:%; 14) f(x )_ gx Hanaure f'(0);

15) f(x) = xInx, naiigure f'(1), f'(e), f'{1/e) f ( e )
85. HaiimuTe mpon3BoIHbIC ()YHKITHIA:

1) y:%cos(a—bx); 2) y=~1-x*;
3) y=sin’x; 4) y=tg9(x* +3);
5) y=Incosx; 6) y=In(L+cosx);
1 X
7) y=In(x*>+2x); 8) y=—=arctg—=;
) y=In(x*+2x) )y \/éarg\/g
X—-3 .
9) y= —In? 10) y= A

11) y= %ex(sin X +COS X) .

86. HaiimguTte mpon3BoaHbIE (PYHKIIHIA:

1) y=+/2x—sin2x; 2) y=1tg’x—3tg x+3x;
1+sin2x

3) y=ctg®X: 4) y= ;

) y g 3 ) 1-sin2x

5) y=+/xe’*; 6) y=(x+2)e;



1

7) y=em;
9) y=In(yx —vx-1);
11) y = arcsin y/sinx ;

13) y =g,

87. HaiimuTe mpon3BoaHbIC (PYHKITHIA:

a) y:In(x+1+\/x2 +2x+3);

B) y== (X\/ﬁ+arcsmxj
1) y=In(sinx+ i+ sin?x )

88. Haiinure muddepennmansl GyHKINAN:

a) y=sin’2x;

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

0) y=|n(x+\/x2—+5);

r) y=In

e) y=Inarctgvl+x® .

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

6. Haiinute mpon3BogHbIC HESBHBIX ()YHKIUH:

a) xsiny+ysinx=0;
B) e —cos(x® +y?)=0.

0) x* +y® =sin(x-2y);

89. Haiinute npeaens! no npasuity Jlonurans:

X

e
a) lim
x—0 X

X

B) lim— €

X—>+00 X

) linf —2 —i;
1\ x2 -1 x-1

P i)
lim——
x>0 SinX — X

90. HpI/IMeHHH METO HCITOCPECACTBECHHOTI'O HHTCTPUPOBAHUSA, BEIYUCIIUTE HHTCTPAJIbI:

2) j(1+2x2 B \/:7}1)(;

B) j(sin X 4+ 5¢0s X)dX ;

1 1 .
& J(W+ x2+3JdX’

5x° +1
)K)I " dx ;

91. BeuncnuTe HHTErpaIbL:

a) Isin?xdx;

)J.Qx —1-

92. BeIuMCIINTE MHTETPAITBI:

dx .
D e
D eracs’

)

2
6) lim 3X2+2;
X%1x —4x° +3

r) lim(xe™);

. ( 1 1).
e) ||m —Q— —— |y
x>0\ SIN X X

X —arctg x

3) lim -

x—0 X

6) j(zx +39)dx;

1 1 "
P I{X2_25+\/x2+5jdx’
e) Ie (1+ jdx
)j 3tg x+4

sin® x

)-[ms 3x.
) J.\/9x2—5.

2) J.\/Zx—de;

4)J~ dx .
VX2 +2x+3
6) Itg xdx ;



) J‘ sinx

1+ 3cos x

9 | Lixx (t=x%);

X .
11) Im (t =1+ InX),

93. BeuncinuTe HHTErpasIb:

a) J'e’XBXde t=e");

Jx
e
B dx
)Iﬁ
1) jXZSVX3—8dX (t=x*-8)
K) J'\/3+0035xsin5xdx;

) e*dx
ot

94. C MNOMOIIBIO METOJa UHTCIPUPOBAHUS 110 YACTAM BbBIYHUCINTC HHTCIPAJIbIL:

1) jxe’xdx;
3) sz cos xdx ;
5) jlnxdx;
7) J'xarctg xax ;
g)J- xdx

cos?x

95. Beruucnure MHTErpabl:

Jx
a) J.\/;Jrldx
)J-smx _

0S° X
=3 2 .
1) Jsm xc0s? xdx ;

K) J.(1+ 2c0s x)?dx ;

96. BerauciuTe MHTETPAITBI:

a) j(\/;—xz)dx;
n/4 2

B) J‘1+

/2

1) Icos xsin® xdx ;
0

K) jlnzxdx;
1

97. UccnenoBaTh CXOOUMOCTE:

a) je’xsin xdx ;

400
B j :
) x2+x '

1

4x

8) Je—dx;

5+ 2e*

10) [ _idi‘ (t=x");

J1+Inx
X

dx.

12) j

0) jes"‘x cos xdx |

T) j
J- (arctg x)100

arctg X

arccos X
) |

Fox

2) Ixsinxdx;

4) szexdx;

6) j(x2+3x+2)lnxdx;
8) jarcsin xdx ;

10) Iexsin xdx .

0) jcos%sinxdx;
T) Isin3xdx :
)J-cos X g

SIn~ X
3) jtg Xdx .

n/2

0) Icos xdx ;

1
T) j Vx dx;
0\/;+1
1
dx
2 J.ex+e’X

dx (t = arctg x) ;



HCHUA:

98. Haiinure miomanu Guryp, orpaHi4eHHBIX JIHHUSIMU:

a) y>=2px,x=h; 0) y=x*y=1,

B) y:coszx—sinzx,y:O,x:O,x:%; r) x> -y>=1x=2;

m y=xy=vx.

99. INokaxkute, uyTO NaHHAs (YHKUHMS SBISETCS PELICHHEM AaHHOrO AuQQepeHnnaIbHOro ypas-
a) y:—i xy2dx—dy =0; 0) x> —xy+y*=C, (x-2y)y —2x+y=0.

z 1
X
100. Pemure nudpepennnanbabie ypaBHCHHUS :

a) {1-y’dx+yV1-x*dy=0; 0) y'(L+y)=xysinx;

B) e/ (L+Yy)=1; r) y-xy*=0.
101. Haiiaure yacTHble pemeHus 1uddepeHIaabHbIX YPaBHEHHUNA:
2) y'=8Jy, y(0)=4; 6) y'sinx—ylny =0, y(g}l;

B) (L+y?)dx+(1+x*)dy=0,y1)=2.
102. Teno ABMKETCSI CO CKOPOCTHIO, MPOMOPLHOHANIBHON NpoiiieHHOMY myTH. Kakoii myTh npoii-

JeT TeJIo 32 5 CeK. OT Havaja JBMKEHUS, €CJIM U3BECTHO, YTO 32 | CEeK. OHO MPOXOJIUT IMyTh 8§ M, a 3a 3
cek. — 40 m?

103. U3BecTHO, 4TO TeIO OXyaxkaaercs B Tedenue 15 mun. ot 100° 1o 80°. Yepes CKOIBKO MUH.

TeMIeparypa Teia monusures a0 40°, ecnu Temimeparypa okpykaromei cpeasl cocrasiser 10°? (Cko-
POCTh OXJIXKIEHUS TeJla MPOIOPIMOHATIbHA PA3HOCTH TEMIIEPATYP TeJla U OKPYKAIOIIEH CPEeIbl).

TAX UX

104. Pemmre nuddepeHnnanbHbie ypaBHEHUS:

a) Y'—ZXY=GXZ; 0) xy+y-3x*=0;
B) y’dx+(x+2)dy=0; F) (X+ Dy =2y =y (x+1)°.
105. Haiiaure yactHble pemeHus quddepeHaabHbIX YpaBHEHUH:
a) xy'—-y-x>=0,y(2) =4; 0) y'sinx—ycosx =1, y(gj :g ;
B) dx+(xy ~ y)dy =0, y(-1) =0; r) y+ 2 =3y, yo=1.
X
106. Pemmure nuddepeHnnanbabie ypaBHEHUS:
a) y" =sin2x; 0) y”=4cos4x+23in2§+\/x+2;
B) y'= l—%+ 2cos X —xsinx, y1) =1, y'@0) =0;
X X
r) y"—2(2x* +2x —5)00s 2x — 4(2x +1)sin2x, y(0) = y'(0) =0.
107. Pemmre nuddepeHumanbuble ypaBHEHUS:
a) y'+y'tg x—sin2x=0; 0) xy"Inx=y';
B) y"(1+InXx) + Y —24nx, y) =05, y'(1) =1;
X
Y y' — 05 V(T
r) y'==|1+In= | y(1) =05, y'(1) =1.
X X
108. Pemmre muddepeHnmanbHbie ypaBHEHUS:
a) yy"+(y) = (y)’Iny=0; 6) (y)* -2yy" +3=0;
B) 3yy'=y+(y)’ +1 y(0) =-2,y'(0)=0; 1) y*+(y)* -2yy" =0, y(0) = y'(0) =1.
109. YcraHoBuTe NTMHEHHYIO 3aBUCUMOCTh MJIM HE3aBUCUMOCTH JAaHHBIX Nap (GyHKIui Ha obnac-
OIIpeIeIICHUS:
a) X, COS X; 0) X, 2X;
B) tg X, Ctg X.

110. Pemute nuddepennmanbable ypaBHEHUS:



0) y"+4y'=0,y(0)=7,y'(0)=8;

B) 9y"+12y' +4y =0; r) y' -6y +9y=0,y(0)=0,y(0)=2;
n) y'+4y=0; e) 5y"+3y'+2y =0, y(0)=y'(0)=1.
111. Haitnure obriee pemenne nudGepeHInanbHOTO ypaBHEHUS:

a) y' -2y +y=x+1; 0) y'—4y +3y=xe';

a) y'-5y'+y=0;

B) y'+y=sinx; r) y' —y=3e"cosx.

112. Haiigure yacTHOe pemieHne JudepeHraIbHoro ypaBHEeHUS

a) y'+y=4x", y(0)=-2y'(0)=0; 0) y"+y=4sinx y(0) =1 y'(0)=2;

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

2.3.4 TecTsl IO JUCHUILIMHE

Bapmantr Noe
1 3o+2
1. Onpenenurens , 1o |P2BEH O nopu a=...
BApUAHTHI OTBETOB:
a)0 0)1 B) 2 r)-1
3 1 2
2. Ompenenurens |0 5 —6| paBeH...
-2 2 1
BApUAHTHI OTBETOB:
a)—76 0) 83 B) 29 r)—37
1 1 -2
3. lan onpenenurens (3 6 -2[. Torma anredpandeckoe AOMOJTHEHUE JIEMEHTA & ; PaBHO. ..
1 0 6
BAPUAHTHI OTBETOB:
a)0 0) —6 B) 5 r)—3

4. CucreMa JIMHENHBIX YPaBHEHUI {2:::;/:;1 pemraercs mo Gpopmynam Kpamepa. VcraHoBuTE COOTBET-
CTBHUC MCIKAY OIIPCACIIUTCIAMU CUCTEMBI U UX 3HAUYCHUSAMU.
1) A A)9
2) A b) 23
3) A, B) 2
-2
BapUaHTHI OTBETOB:
a)l) — A) 2) — b) 3) < B)
0)1) 1) 2) < B) 3) < b)
B)1l) & A) ARSE) 3) < b)
rl) <) 2) > A) 3) < B)

5. Paccrostnue mexay Toukamu A(L; 2) u B(k; —1) paBHO 5 Ipu k paBHOM...

BapHWaHTBI OTBETOB!

a)—3

6) -1 B) 17

r) 6

6. daubt Touku 4(4; —3) u B(2; 5). Torma KOOpAUHATBI CEPEMHBI OTPe3Ka 4B paBHHBI. ..

BapHUaHTbhI OTBCTOB:

a) (32)

7. Tlpsamas npoxoaut uepes Touku O(0;0) u B(-3;9). Toraa ee yriuoBoii Ko3p(GUIMEHT paBeH. ..

BapHWaHTBI OTBETOB!

a)9

8. YcTraHoBHUTE COOTBETCTBHUE MCKAY 2JIEMCHTAMU

6) (31)

6) 3 B) -3

B) (-1 4)

r)—9



A) OO61ee ypaBHEHHE MTPSIMOI 1) %—% =1

B) YpaBHenue npsaMoii ¢ yriaoBeiM KodpduuuenToMm  2) y=3x—7

B) YpaBHeHue npsiMoii B OTpe3Kax Ha 0CsxX 3) 2x-3y+1=0
BapUaHTBI 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. Ecnu ypaBHEHHE SIIIUIICA IMEET BHU]L Eer? =1, TO JUIMHA €ro OOJIBLION ITOJIyOCH paBHa. ..

BapUaHThI OTBETOB:
a) 4 6) 9 B) 16 r) 3

10. HopmanbHBIii BEKTOP IIIOCKOCTU 2X+3y —7Z+1=0 UMeeT KOOPIUHATHL. ..

BapHUaHTLI OTBETOB!

a) {2, -3, 7} 6){2;3; 7} B) {2; 3, -7} r{2; 3; 1}
11. Haopasisromuii BEKTOp OPIMOt X—_3 = y—+1 = i HUMECT KOOPAHUHATHI...
p it p p R pa
BapI/IaHTLI OTBCTOB.:
a){2; 3; 2} 6){2; 3; -2} B) {3; -1, 0} r {2;-3; 1}
x> —5x+6

12. 3nauenue npenena lim———— paBHO:
x—3 X—3

BapUaHTblI OTBCTOB:

a) 4; 0) 3; B) 2; r) 1.
x> 25
13. Touka X =5 nas QyHKIUH Yy = SBJIAETCSA:
BapUaHThl OTBETOB:
a) Toukoi paspsiBa ll-ro poxa; 0) TOUKOM CKauKa;
B) TOUKOH HEMPEPBIBHOCTH; I') TOYKOH YCTPAaHUMOTO Pa3phIBa.

14. TTpoun3BomHast PyHKIUH Y = X-In* X HUMEET BHI:
BapHaHTHl OTBETOB:

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

15. ITpou3BoHas PYHKIUH Y = arcsin 1 5 rouxe x=—-2 paBHa:
X

BapHUaHTbI OTBCTOB:

2+4/5
b

1. 2. 1.
a)f, 6) N B)Z’ r)

16. Bropas npou3sBogHas GyHKIuM Y = SiN X° uMeeT BU:

BapHaHTHI OTBETOB:
a) COS X-2X; 6) y=—2sin X-C0s® X; B) COS X° - 2X; ) 2X°.

6x°
17. lndpepenuman pyHkiuu Yy = —— UMEET BULL:
e

BapHWaHTBI OTBETOB!

6x-(2-x).

2X 2
2= 8 ) 3x-(2-x). NS

24x-e* —x*.e*
a) X ! 6) 2x ! ) X
e e e e
18. YruoBoit koadduirieHT kacaTeapHo K rpaduky GyHknuu Y =2In X B Touke X =2 paBeH:

BapHUaHTBI OTBCTOB:

a) 4; 0) 1; B) —1; r) 0.



19. Toukoit MUHUMYMa QYHKIUU Y = 2X° +4X+2 SBISCTCA:
BapHUaHThl OTBETOB:
a) 1; 0) —1; B) 0; r) 4.
20. A6cmuccoit Touku niepern6a rpadguka GyHKIUU y = %x3 —2X SIBJISIETCSI:

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

24. O6macThIo onpesieneHns QYHKIMH Z =+/X—1+,[y+2 SBISETCS MHOXKECTBO'
BapUaHTHl OTBETOB:
a) IeHCTBUTEIbHBIX uncen R; 6) map aeficTBUTENBHBIX yncen R;
B) map To4ek m1ockoctd OXY, yIOBIETBOPSIOIIUX YCIOBHIM X >1,y > -2;
r) map To4ek miockoctr OXY, yIOBIETBOPSIIOIINX YCIOBHIM X <1,y > 2.

25. YacTtHas mpou3BoHas PYHKIUHU z = XIny + Y o IIEPEMEHHOM Y paBHa!
X

BapUaHTbI OTBCTOB!

. X+1. . X4y, G ,ox 1
a) Zy:T’ 6) Zy= 0 B) Zy= y r) Zy=§+;.

26. luddepennuan GyHKIUU z = Xsiny B TOUKE [— 1 - gj paBeH:

BapuaHTblI OTBCTOB:

a) dz = dx; 0) dz = —dx; B) dz = dx + dy; r) dz = —dx —dy.

21. MHOX€eCTBO TIEpBOOOPA3HBIX (DYHKIUHU Y = % WMEIOT BUJL:
X
BapUaHTHI OTBETOB:
1
a) —lx*Z; 0) —i+c; B) —X+C; r) 1.c.
2 2X 2 2X
1
22. OnpenenéHHbIil UHTErpaj J.(ZX — 1) dx paBeH:
1

BapUaHTHI OTBETOB:

a) 0; 0) 1; B) 4; r) 2.
23. Tlinomaas KpUBOJIWHEHHOM TPAMEeUy OMpeAeIsieTcs POopMYIIOi:

A
y =x’
3 0 > X
3
BapUaHTHl OTBETOB:
3 3 2 2
a) _[(x2+1)dx; 6) sz dx ; B) J.x2 dx ; r)jx2 dx .
-3 -3 -2 0
24. O6mwmit uaTerpan nuddepeHInaTbHOT0 YpaBHEHUS d_32/ =xdx WMEeT BUJ:
y

BapHWaHTBI OTBETOB!

2 2 2
a) —E:X—+C; 0) —1:x2+C; B) l=X—+C; r) y=2.c.
y 2 y y 2 2



25. Jlano nuddepennunansHoe ypaBHeHue xy'=y—2 npu y(l)=2. Torga mHTerpanibHas KpuBas, KOTopast
OTIpE/ICTISICT PEIICHHE ITOTO YPABHECHUS, UMEET BH/I:

YA

et
-3 2 -10 1 2 '3

I
(BN
O Ovw

BapHUaHTHl OTBETOB:
a) D; 0) A; B) B; r) C.
26. YacTHOMY PEUICHUIO JTMHEWHOTO HEOJAHOPOIHOTO MU PEpeHIINaIbHOTO YPaBHEHHUS BTOPOTO MOPsAKa
C TIOCTOSIHHBIMU KO3 duuueHTamMu Yy’ —y' —30y = x+8 MO BHJIY €ro MpPaBOW YacTHU COOTBETCTBYET (PyHK-
IS
BapHUaHThl OTBETOB:
a) f(x)=e™(Ax+B); ©0) f(x)=Ax+B; B) f(x)=Ae™ +Be®; r) f(x)=Ax*+Bx.
27. InddepeHnnanbHOe ypaBHEHHE Yy — Xy =e* SBISETCS:
BapHaHTHI OTBETOB:
a) IMHEeitHOe HeoqHOpoIHOe nuddepeHnnanbHoe ypaBHeH:e |-ro nopsaka;
0) ypaBHeHnue bepuyim;
B) oiHOpoAHOE A hepeHInaTbHOE YpaBHEHHUE;
T) ypaBHEHHE C PA3ICISIOMIUMUICS TIEPEMEHHBIMU.

2.3.5 Tunosblie 3aaHUA

Tunosoii pacuer Ne 1. Ananutuueckasi reoMeTpust
Bapuant Ne _
3ananue 1. Jlansl Bepmubl Tpeyronbanka A(1; 1), B(7; 2), C(4; 5). Haiiaure:
a) nmuHy cTopoHbI AB;
0) BHyTpeHHUH yrou A,
B) ypaBHeHHe BbICOTHI CD;
r) uuHY BBICOTH CD;
1) ypaBHeHHe Meananbl CE;
€) TOUKY [epecevyeHus BBICOT TPEYroJbHHKA.
CrenaiiTe TOUHBIN YEPTEK.
3aganue 2. CocTaBbTe ypaBHEHHE T'€OMETPUYECKOTO0 MECTa TOYEK, PaBHOYNAIEHHBIX OT TOYKH
F(0; 4) u ot mpsimoii y = 2. Caenaiite:
a) CXeMaTHYECKUN PUCYHOK;
0) MOCTPOTE JTUHUIO 1O €€ YPAaBHECHHMIO.
3aganue 3. DIUIMIIC, CHMMETPUYHBIA OTHOCUTENBHO OCeil KOOpAHMHAT, (POKYChl KOTOPOrO Haxo-

narcs Ha ocu OX, MPOXoauT depes Touky M(2+/3;1) U UMeeT SKCIEHTPHUCUTET & = @ CocraBbTe ypas-

HCHHCEC JJIJIHUIICA.



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

a) yrol MeK1y BEKTOpaMu AB U AC |

0) ypaBHEHHE IIIOCKOCTU P, Ipoxosiieii yepe3 TOUKy A IepHeHuKyIIpHO BEKTOPY AB |

B) paccTtosiHue OT Touku C 710 MIIOCKOCTH P

') ypaBHeHuUs npsmoit L, mpoxopsiiei uepe3 Touku B u C,

1) TOUKY niepeceyeHus npsmoil L ¢ miaockocteio P.

Crenaiite cXeMaTH4YECKUM YEPTEK.

Tumnosoii pacyer Ne 2. MccnenoBanue GyHKImii
Bapuant No
e +e -2
“1-cosx
3ananue 2. CocTaBbTe ypaBHEHHE KacaTelIbHON M ypaBHEHHE HOpMaiH K rpaduky GyHKUWH, 3a-

v/ t? +1,

JTAHHOM TTapaMeTPUUYECKH t;1 B TOYKE (Xo; Yo), COOTBETCTBYIOIICH 3aJaHHOMY 3HAYCHHIO ITapaMeT-
y =

3ananue 1. Haiinure npenen lim 1o npasuiy Jlonurans.
X—>

t2 41’
pat=t,=2.
Bamanue 3. HaiimuTe Hambombliee M HaMMEHbIIEE 3HAUCHUA (YHKIHH Yy =X —2+/X HA 3aJaHHOM
orpeske [0; 4].
X’ (x-2)
(x+1)?

3ananue 4. BIMOIHUTE TIOTHOE UCCeI0BaHne QyHKINH Y = U NocTpoiiTe e€ rpaduk 1o

pe3ylibTaTaM HCCIIEAOBAHMSI.
2.3.6 3apaHus 1J151 KOHTPOJIbHOMH padoThI

KonTtponbHast pabora Ne 1. JIuneitnas anredpa

Bapuant No
1 -1
Bananue 1. Beramciure Matpuity D=2(4B) —3C* +4E,, ecim A= [2 : _zj , B=|-4 8],
3 -7
C= [_8 ’ J :
5 -2
3ananue 2. Pemute cuctemy no gopmynam Kpamepa:
2X, + X, — X3 = 3,
X, =X, + X5 =11,
X + X, +2X; = 8.
5 0 21
3ananue 3. Haiinute maTpuiyy 4-*, oOpatHyo Matpuie A=|21 2 16 .
1 0 4
KonTponbnas padorta Ne 2. [Ipenen u HenmpepbIBHOCTH (YHKITUU
Bapuant No
Haiinure mpenensl GyHKIINAN.
1. 1im 2C7X15 2. lim¥2X*+3-3
x5 X° +2x-15 -8 X® —3X
3. lim2*L 4. 1imSn8x
x>0 4X +5 x>0 tg 4X

5, |im(m—x).

X—>+00
Kontponbnas padota Ne 3. [IpousBoanas u nuddepenmman
Bapuant Ne
Haitaure npon3BoaHbIE.



1 4 x> —5x-1
1 y=—-"Z+x/x. 2. y=2"%"°
y X 3x y 3
1
3. y=3snx 1 tg 3", 4. :Wfﬁ—sinﬁ.
y g y 5 5
5. y=In*x+sin’*x. 6. y=arcsinv/1-4x .

7. xe¥ +ye* =2.
Konrtponbnas padora Ne 4. @yHKIINN HECKOIBKUX MEPEMEHHBIX

Bapuant Neo
3aganue 1. Haiiaure u n300pa3ute Ha pUCyHKe 00JacTh onpenesieHuss QyHKIUH z = In(L+4x — y?).
3amanwue 2. Jlana QyHKIusA z = xinY.. [Tokaxwute, yTO x% + y% X7
X
+y

3ananue 3. Jlana dyHKUIUA z= % , Touka A(1; —2) u BexTop |=4i-3j. Haiimure rpagueHt
x> +y
(QYHKIMU ¥ TIPOU3BOHYIO 110 HANPABIEHUIO BEKTOPA | .
3ananue 4. ccneayiite Ha SKCTPEMyM QYHKIUIO z =1+6X— x> —xy —y*.
KontponbHast padora Ne 5. HeonpeneneHHbIi HHTETpai
Bapuant Neo

Haiinure HeonpeneneHHbIE HHTETPAIBI.

2
1 Jw S 2, Iig .
1+ cos2x (3x+2)
5%dx dx
3. | —. 4. | —.
J‘1/25X_1 J.XZ—X+1
5. Isinz x00s® xdx . 6. I(xz —x)Inxdx .
KonTponbnas padota Ne 6. luddepeHunanbHble ypaBHEHUS
Bapuant No

3ananue 1. Haligure yacTHOE perieHre TMHeHHOro auddepeHranbHOoro ypaBHEHUs IEPBOTO M0-
psaka x*y'+(1-2x)y = x*, yAOBIeTBOpsIfolee HaualbHOMY ycinoBmio y(1) = 1.

3ananue 2. Haiinure wactHoe pemieHue aud@epeHnnanbHOro ypaBHEHHsT BTOPOTO HOpsiKa
y"cos* x = —sin2x, JOMYCKAIOIIEr0 IMOHMWKEHHE MOpPs/IKa, YIOBJICTBOPSIONICE HAYAIBHBIM YCIOBHSIM

¥(m) =0, y(m=2.
3ananue 3. HaiimuTe 9acTHOE pelIeHHe JIMHEHHOTO HEOIHOPOAHOTO AuddepeHnnatbHoTo ypas-
HEHUSl BTOPOro MOpSAAKA C MOCTOSIHHBIMU Kod(dduumentamu y”+4y’ =5c0s2X ¢ MpPaBoil 4acThio CHeEIu-

QJIBHOTO BHU/IA, YAOBJIETBOPSIOIIEE HaYaIIbHBIM YCIOBUSAM Y(0) = %, y'(0) =5.
2.3.7 MeToauka npoBeaeHus JeKINH-0eceabl

Jlexnus-6ecena - IUATOTUYECKUN METOJ] M3JI0KEHHSI U YCBOEHUsI yueOHOro MaTepuana. JIekius-
Oece/a MO3BOJISICT C MIOMOIIBIO CHCTEMBI BOIPOCOB, YMEJIOW MX MOCTAHOBKH M MCKYCHOTO TOJIICPIKAHUS
JMaNiora BO3/IeHCTBOBATh KaK Ha CO3HAHME, TaK U Ha MOJCO3HAHHUE 00YJAIOIINXCS, HAYYUTh UX CaMOKOP-
peknnu. [IpoBeneHue Jekuu-0eceabl MpeaoiaracT HATHIHE ONMPEICICHHOTO 00beMa 3HaHWKA 00 U3y-
4aeMoOM MaTtepHalie u cBs3M ¢ HuM. Jleknusi-Oecena moMoraer mo0yauTh OOYJarOIIMXCs K aKTyalIn3aliu
NMCHOIIIUXCA 3HaHPII71, BOBJICYb UX B IIPOLECC CAMOCTOATCIbHBIX paSMBIHIJ'IeHPIfI, B BBpHCTquCKHﬁ, TBOP-
JeCKUU mponecc MOJYUYCHUSA HOBBIX 3HaHPII>'I; CHOCO6CTByeT AKTUBU3alluU O3HaBaTEIbHOU JACATCIIbHOCTH,
BOBJICKAET B MaKCHMaJIbHBII MBICITUTEIBHBIN TIOUCK, C HENBI0 Pa3pelIeHUs TPOTHBOPEUYHHA, TOJBOTUT K
CaMOCTOSITENTLHOMY (D OPMHPOBAHUIO BHIBOJOB W 00O0OIIEHUI, CO3MAeT YCIOBUSA [UIsI ONEPATHBHOTO
yIIpaBJICHUS TPOIIECCOM TIO3HAHUSI.

ITo Ha3zHaueHuto B y‘-IeGHOM nponecce BoIACIAIOT CICAYIONIUC BUIbL HeKLII/II/I'6eCC,Z[I>I:

— BBOJIHBIE WJIA BCTYITUTEIbHBIC (OPTaHU3YIOIIIHE);

— COOOIIEHHUS HOBBIX 3HAHUI;



— 3aKpeIUISIIoLIHE.

BBonHas nekmus-0ecena IpoOBOIUTCS B Havajle JICKIMOHHOTO 3aHATHsA. C ee MOMOIIbI0 o0ecnedn-
BAETCs MICUXOJIOTUYECKAsT HACTPOWKAa 00YJAIOIINXCS Ha BOCIIPUSATUE U YCBOGHUE HOBOTO Marepuana. be-
cela CocOOCTBYET MOHMMAHUIO 3HAYEHUS MPEACTOSIIEeH padoThl, POpMUPYET MpEeACTaBICHUS O €€ CO-
JepKaHUM, crielu(rUKe U 0COOCHHOCTSIX.

CooOmiennst HOBBIX 3HaHUK. CTpouTCs B (popMe BOMPOCOB M OTBETOB MPEUMYIIECTBEHHO TPH
aHaJIM3e MPOYUTAHHBIX TEKCTOB, 3alIOMUHAHUU OTBETOB (KAaTEXM3MUECKas); CIIOCOOCTBYET MOBEIACHHIO
00yJaronMXxcs 3a CYET YMEJIO MOCTaBJICHHBIX BOMPOCOB, MMCIONIUXCS 3HAHWHN W JKU3HEHHOTO ONBITA, K
YCBOCHHUIO HOBBIX 3HaHUH, (pOpPMYITHpPOBAHUIO TOHATHH, PENICHHUIO 3a/1ad; CO3[aeT CyOBEKTHBHOE BIIE-
YaTJICHHE, YTO 00YUaIOIIUICS caM clieal OTKPBITHE, MPOCNIall IyTh OT MPAKTUKH K HAyYHON UCTUHE.

3akperuisionue JeKIuu-0ecebl TPUMEHSAIOTCS ISl 3aKpeTuieHus], 0000IEeHNs U CUCTEMAaTU3alluu
3HAHWM.

OddexTuBHOCT Oece/Ibl 3aBUCUT OT THIATEIBHON MOATOTOBKH MPETIOIaBATEIIS, TPOIYMAaHHOCTH U
npodeccnoHanbHOM (HOPMYITUPOBKH BOIIPOCOB B YETKOI MOCTAHOBKE, UX JOTMYECKOHN MOCIeI0BATEIbHO-
ctu. Borpocs! 10KHBI pa3BUBAaTh BCE BUJIBI MBIIIUICHUSI, 00€CTIEUNBATH JOTUYECKYIO (POPMY MBIILJICHUS
(Bechb CIIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHUS 00YYAIOMIMXCS; CO CTOPO-
HbI 00YYaOIINXCS OTBETHI JODKHBI ObITh OCO3HAHHBIMHU M apTyMEHTUPOBAHHBIMH, ITOJIHBIMH, TOYHBIMH,
SICHBIMH, MIPaBUJIHLHO C(OPMYITUPOBAHHBIMH.

Llenp: myTeM MOCTAaHOBKH TIIATEIHHO MPOAYMAHHOW CHCTEMBI BOIPOCOB MO 3a/IaHHON TEME JI0C-
THKEHHE TIOHUMaHUSI 00y4JalolMMUCS HOBOTO MaTepuaia Uil IPOBEPKa YCBOCHUS UMH YK€ U3yYEHHOTO
Marepuana.

3amaun:

— U3y4EHHUE BOMPOCOB MO 33JaHHOM TeME WJIM 3aKPEIUICHHE U3YYEHHOI0 MaTepurara;

— pa3BUTHE YMEHHUIl O0yYaroImMXcs CTPYKTypUpOBaTh U CHUCTEMATH3MPOBATh MaTepHall, COIMOC-
TaBIIATh PA3JIMYHBIE HICTOYHUKH, 0000IIaTh MaTEpPHa, J€J1aTh BHIBOIBI;

— pa3BUTHE HABBIKOB OOYYAIOLIUXCS MO BBIPAOOTKE COOCTBEHHOW MO3HIIMU MO W3Y4aeMbIM pPO-
OneMam.

MeTtoauka mpoBeaeHUS JIEKIIMU-0eCce bl

— Ha3HAUYCHHE CEKpeTaps JEKINU-0eCeIbl, €r0 MHCTPYKTAX MO BBHIMTOIHAEMBIM (YHKIIUSM;

— O0BSBJICHHE KPUTEPUIA OIICHKHU;

— TIpOBe/IeHHE Oece Il 110 3apaHee MOArOTOBJICHHBIM MPEMNOo/IaBaTesieM BOIIPOCaMm;

— MOJBEICHNE UTOTOB Oecebl U OllEHKAa YYaCTHUKOB O€Ce/bl 0 MaTepuaiam, mepexos Kk nuhop-
MAaIMOHHOM JISKIINH.

2.3.8 MeTroauka npoBeAeHUs1 HHTEPAKTHBHOIO PelIeHusl 3a1a4

I/IHTepaKTI/IBHOG pemIiCHUC 3aaa4 — 3TO MCETOA, IMPH KOTOPOM IIPU PCIICHHUU 3aJad INPUHUMAKOT
ydacTHe BCe 00ydaromuecs moj pyKOBOJICTBOM IpernoiaBaresi-Moaeparopa. B pesynpraTe moiydaercs
yrayOJIeHHOE MMO3HAHWE OOYYAOIIMMHUCS METOJHMKH PEIIeHUs THITOBBIX MpodeccroHabHBIX 3amad. B
MPOLIECCE MHTEPAKTUBHOTO PEIICHHS 3aJaud OO0y4YaoUIUMCS JaeTCs BO3MOXXHOCTH MPEIIONOXKUTH TO-
CIIEYIONINN aJITOPUTM M PE3YNIbTaT ee pernieHus. [[puMeHenne Ha MpakTuke oOy4eHHs] MEeTOa MHTEpaK-
TUBHOTO PEIICHHs 3a/1a4 MMO3BOJSET Pa3BUBATh Y OOYYAIOIIMXCSl CIIOCOOHOCTh MPOTHO3UPOBAHUS U IJa-
HUPOBAHUS PEIIeHUs POPECCHOHATBHBIX 3a/1a4.

[lenb: mpoBepka HABBHIKOB pelieHUs MPOodEeCCHOHATBHBIX 3a7a4 U Pa3BUTHE MBICIUTEIBHBIX OIe-
paruii oOyyarouxcsi, HarpaBJICHHbIX Ha JOCTH)KEHUE PEe3YJIbTaTOB IPU PEIICHUH MPOPECCHOHAIBHBIX
3amad.

3amaun:

— TNpPOBEpKa HABHIKOB MPUMEHEHHs OOYYAIONIUMHCS PaHee YCBOCHHBIX 3HAHUHM NpPU pEIICHUH
po¢eCCHOHANIBHBIX 3371a4;

— (popMupoBaHUE HABBLIKOB COBMECTHOM JESTEIBHOCTH OYMHEHHBIX (00YyJalOIINXCsl) U PYKOBO-
nuTens (mperoaaBaTes);

— OBJIaICHUC O6yanOIHHMHCﬂ 3HAHUsIMHU U 06H_[I/IMI/I NpUHOUIIAMU PCHICHUS HpO6HCMHbIX npo-
(heccroHaTBHBIX 33]1a4;



— pa3BUTHE HABBIKOB aKTUBHOW MHTEIIEKTYAJIbHOU JEATEIbHOCTH;

— pa3BUTHE KOMMYHHKATUBHBIX HABBIKOB (HABBIKOB OOIICHHUS);

— pa3BHUTHE HABHIKOB OOYYAIOIIMXCS MO BBIPAOOTKE COOCTBEHHOHN MO3UIUU IO XOAY PEIICHUS
npodeccnoHaNbHbIX 3a1au.

Metonvka npoBeIeHUs:

1. IlepBbIil 3Tanm «IOArOTOBKAa MpoEKTa pemieHus 3aaauyy». [IpenomaBatenem paspabarbiBaeTCs
MPOEKT X0JIa pEIICHUs 3a/1a41 C Ha4aJloM WK ()parMeHTaMH pelIeHusl.

2. Bropoii aTan «opraHu3aimoHHBIN:

— O0BSBIICHHE TEMbI U IIEJIN PEHICHUS 33/1a4H;

— OOBSIBJICHHE KPUTEPU OLICHKH.

3. Tperwii Tan «MHTEIUIEKTYaIbHBIN»:

— 00BSIBJICHHE YCIOBUI pelIeHUs 3a/1a4;

— MHIUBHUIYaJIbHOE PEIICHUE 3a/1a4i 00yJaroIIUMUCs, UCXOASI U3 COOCTBEHHOTO MHEHHS;

— BBICKa3bIBaHHE 00YYAIOIIMMHCI MHEHUH 10 X0y peLIeHUs 3a1ay;

— o0cyXIeHHEe pe3yabTaTOB M METOAWKH WHIUBUAYAJILHOTO PEHICHUS 3a/a4 O0y4aroIUMHUCS U
MIPUHSATHE [IJIJaHA BEPHOT'O XO/a PELIEHNUs;

4. YeTBepThlil ATAIl «IOABEACHUE UTOTOB PELICHUS 3a1aUn»:

— ¢opMynupOBaHKE BBIBOJIA PELICHUS 3aa4l 00yUYaIOLUMUCS;

— IOJIBEJICHUE UTOTa UHTEPAKTUBHOI'O PELICHUS 33/1a4U MPEI0/1aBaTENIEM;

— OLIEHKa MpernoaBaTesieM 00y4YaroluXcsi 0 MaTepraliaM, MOArOTOBIEHHBIM CEKpETapeM.

2.3.9 Metoauka opranu3anuu padoThl B MAJbIX IPyNax

Pabora B MaJbIx Ipymiax - 3TO OJIHA U3 CaMbIX MOMYJISPHBIX CTPATErHii, TaK Kak OHa JaeT BCeM
oOyuaroiumcs (B TOM YUCIIE U CTECHUTENbHBIM) BO3MOYKHOCTh Y4acTBOBaTh B paboTe, MPAaKTUKOBATh Ha-
BBIKH COTPYAHHUYECTBA, MEKIUYHOCTHOTO OOIICHMS (B YAaCTHOCTH, YMEHUE aKTHBHO CIyIIaTh, BeIpaba-
ThIBaTh 00Illee MHEHME, pa3pelliaTh BOSHUKAIOILIME pa3zHoriacus). Bece 3To yacTto ObIBaeT HEBO3MOXKHO B
00JbIIOM KOJIEKTUBE. [Ipu opranmzanuu rpynmoBod paloThl, cilieAyeT oOpaiiaTh BHHUMaHHE Ha Clie-
nyrone ee acnekTsl. HyxHo yoenuThes, uTo oOyJaroniuecs: 00J1aaioT 3HaHUSIMU U YMEHUSIMH, HEO0X O-
JUMBIMU JUTsl BBITIOJTHEHHs TPYIIIOBOrO 3agaHus. HexBaTka 3HaHMN OYEHb CKOPO JacT O cebe 3HATh
-o0yyaronyecst He CTaHyT NpuiIaraTh YCWINN AJis BBINOJIHEHUd 3a1aHus. Hajgo craparbecs cnenarh cBou
WHCTPYKIMU MaKCUMalbHO YeTKMMH. Haio mpenocTaBisaTh rpyIe JOCTATOYHO BPEMEHHU Ha BBINOJHEHUE
3aJlaHusl.

[Tpu paboTe B Mamnoii rpymnme 00y4Jaronrecs MOTYT BBIIIOJHATD CIIEIYIOIIUE POJIH:

— (bacunurarop (MOCPETHUK-OPTaHU3ATOP AEATETLHOCTH TPYIIIHI);

— perucTpatop (3amuchIBaeT pe3yiabTaThl padoTh);

— IOKJIQAYUK (JOKJIaJbIBAET pPe3yIbTaThl padOThI IPYIIIIEI);

— KypHAIHCT (3a[1a€T YTOYHSIONINE BOMPOCHI, KOTOPhIE TTIOMOTAIOT TPYIIE JTy4Ille BHIMOIHUTH 3a-
JlaHKe, HallpUMep Te BOIIPOCHI, KOTOpasi MorJia Obl 3aJ1aTh Apyrasi CTOPOHa B AUCKYCCUN);

— aKTUBHBIN cylaTenb (CTapaeTcs nepecka3aTb CBOMMHU CIIOBAMHU TO, O YEM TOJIBKO YTO TOBOPUIT
KTO-JTM00 W3 YJICHOB TPYMIIBI, TOMOTast ChOPMyIUPOBATH MBICIIb);

— Habmoaarenb (IOJDKEH OTMEUaTh MPHU3HAKU OMPEIEIICHHOTO MOBEICHUS, 3apaHee OMHCAHHOTO
MIPENoaBaTesieM, W ONPEENsITh, KaK WICHBI TPYIIBI CIPABISAIOTCS C BOSHUKAIOIIMMH IO XOAYy paboThI
npobiemMaMu. OTYUTHIBASCH TIEpe] TPYIIO, HaOI0aTean 00s3aHbI MIPEICTABISITh CBOU 3aMETKU B MaK-
CUMAaJIbHO OMUCATETHLHON U 00BEKTUBHOU (hopme);

— XpPOHOMETPHUCT (CHEAUT 3a BPEMEHEM, OTITYIIEHHBIM Ha BBINOJIHEHUE 33JIaHUs) U JPYTHE.

[{enb: mpoBepka ypoBHsSI OCBOCHUSI paHEee M3YUYEHHOTO MarepHaia U ()OpMHUpOBaHHE HABBIKOB pa-
OOTBI B MaJIBIX TPYIINAX.

3agaun:

— aKTUBU3ALINS [TO3HABATEILHOMN IEATEILHOCTH O0YYaIOIINXCS;

— pa3BHUTHE HABBIKOB CAMOCTOSITEILHOM MPO(ECCHOHATBHON IEATEIbHOCTU: ONpPEEICHUE BEay-
X U MPOMEKYTOYHBIX 3a/7a4, BHIOOp ONTUMAILHOTO IMYyTH, YMEHHE MPEAYCMATPUBATH IOCIECTBUS
CBOETO BBIOOpA, 0OBEKTHUBHO OLICHUBATH €T0;



— pa3BUTHE YMEHUH yCHEmHOro oOmeHus (yMEHUE CIyIaTh M CIOBIIIATh JPYr ApPYyra, BHICTPaH-
BaTh JIMAJIOT, 33/1aBaTh BOIIPOCHI HA TIOHUMAaHUE U T. [1.);

— COBEpIIEHCTBOBAHNE MEKIMYHOCTHBIX OTHOILIEHUI KOJIIIEKTHBE.

Metoauka npoBecHMS:

1. ITepssiit oTan «lloxroroBka 3amanHus Uist pabOTHI B MaJbIX IPYyIMIax». 3aAaHus A paboThl B
MaJIbIX Ipymmnax paszpadaTbiBalOTCs MO0 MpernojaBaresieM, JMOO0 MpernoaaBaTelieM COBMECTHO ¢ 00y-
YaIOIIUMHUCH.

2. Bropoii atan «Opranu3anioOHHBIN:

— O0BSABICHHE TEMBI U 1IEJIM PA0OTHI B MAJIBIX TPyIIaXx;

— 00bsACHEHME 3aJaHUs JJ1s paOOThl B MAJIBIX IPYIIAX;

— 00BSABICHHE KPUTEPHIA OLICHKH;

— JlefieHue 00y4JaroLIuXcsl Ha TPYIIIbI;

— Ha3HA4YCHHE POJIEH B rpymnmnax.

3. Tperuii aTan «BpINOIHEHNE 3a/1aHUS B TPYIIIE»:

— BbICKa3bIBaHHE 00YYarOIIMMHCS MHEHUH 110 BHITIOJIHEHUIO 3aaHMUS;

— 00CyX/1IeHUE Pe3yJIbTaTOB U METOJAMKH BBIIOJHEHUS 3a/laHUs 00YJarOIUMUCS U IPUHATHE TUIa-
Ha X074 BBIIIOJIHEHUS 3aaHMUs;

— HanKMCaHHWE MPOTOKOJA MAJION TPYIIBI MO IUIAHUPOBAHUIO JEATEIBHOCTH IIPU BBIIIOJIHEHUU 3a-
nanus. [Iporokosn noikeH copep:karh Lelb, 3a7aud, METO/1bl, Ha3HAYEHUE POJIe 1 HOPMY BPEMEHH Bbl-
IIOJIHEHUS 3aJjaHMs;

— BBINOJIHEHUE 33JJaHUS;

— IOJTrOTOBKA OTYETa [0 MPOBEACHHOM padoTe. OTUeT TOJKEH colaepkKaTh ONMMCaHUe LIeH, 3a/1ad,
METOJIMKH BBIIIOJIHEHUS 3ajaHMsl, pe3yJIbTaThl, JOKA3aTEIbCTBA U BHIBOJIbI [0 BBHINOJIHEHHOMY 3a/1aHUIO,
OTBETCTBEHHBIX 110 POJISIM U ONMCAHUE BBIIOJIHEHHBIX MU (DYHKINH;

4. YersepTsiii aTan «lloaBeneHne UToroB paboTsl B MaJIbIX IPYMIIax»:

— BBICTYIJICHHE JIOKJIAJUMKa C OTYETOM IO paboTe B MajibIx rpynnax. [Ipu nokmane oryera Mox-
HO HCII0JIb30BaTh MYJIbTUMEANNHbBIE TPE3CHTALIUY;

— OLICHKA TPEeroAaBaTesIeM 00yJaronuXcs.

Jenenne oOydaromuxcst Ha TPYIIbl — 3TO BaKHBIH MOMEHT B OpraHu3alluud paOOThl B MajbX
rpymnmnax. Crnoco6oB JeneHre 00yJaronmxcsi Ha TPyIIbl CYIIECTBYET MHOXKECTBO, M OHU B 3HAUUTENIBbHOM
CTETEeHU OIPENENSIOT TO, KaK OyAeT MpoTeKaTh JajbHeilas padoTa B rpymie, U Ha KaKoil pe3yapTaT 3Ta
IpyIa BEIAIET.

CrniocoObl fenenrs 00y4aroIuXxcsl Ha TPYIbL:

1. ITo »enanuto.

OObenuHeHne B IPYMIbl MPOUCXOAUT MO B3aMMHOMY BbIOOpY. 3ajaHue Ha (OpMHUpOBaHHE TPYII-
IIBI 10 JKEJIAaHUIO MOYXKET JaBaThCsl, KAK MUHUMYM, B JIByX BapHaHTaXx:

— pa3zenauTech Ha TPYIIIHI 1O ... YeJIOBEK.

— pa3enuTeCh HA ... paBHBIE IPYIIIHI.

2. CniyyaiiHpIM 00pa3om.

['pynna, ¢popmupyemas 1o npu3HaKy CIy4aifHOCTH, XapaKTepU3yeTcsl TeM, YTO B HE MOTryT 00b-
eIUHAThCS (MpaBlia, HE TI0 B3aMMHOMY JKeJIaHUIO, a BOJIeH ciydasi) oOydaromyecs, KOTOpble B UHBIX yC-
JIOBUSX HUKAK HE B3aMMOJEHCTBYIOT MeXay co0oil 11bo maxke BpaxayroT. Pabora B Takoil rpymme pas-
BHUBAET Y YYaCTHUKOB CIIOCOOHOCTH MPUCIOCAOIMBATHCS K PA3JIMYHBIM YCIOBUSAM JESITEbHOCTH U K pas-
HBIM JIEJIOBBIM ITAPTHEPAM.

O1oT MeToll GOpMUPOBAHUS TPYIII MOJIE3€H B TE€X CIydasiX, KOorja repej npernojaBaTeyieM CTOUT
3aJjaua HAyYUTh 00Yy4JarolMXcsl COTpYAHUUYECTBY. B 3TOM ciydae mpenogaBarenpb T0JKEH 007a1aTh J0C-
TATOYHON KOMIIETEHTHOCTBIO B paO0TE ¢ MEKIMYHOCTHBIMHU KOH(IMKTaMU.

Crioco6b1 GOpMHUPOBAHUS «CITY4alfHOW» TPYIMIIBL: )KpeOuii; 00beTUHEHNE T€X, KTO CUIUT PSAOM (B
OJTHOM psAIy, B OJHOH IOJOBUHE ayAWTOPHUH); C MOMOULIbIO MMIPOBU3UPOBAHHBIX «(aHTOB» (OJUH W3
00yYaroImuxcs ¢ 3aKphITBIMU TJIa3aMH HAa3bIBACT HOMEP TPYIIIBL, Ky/la OTIIPABUTCS 00yYarOIIUIiCs, Ha KO-
TOPOTO yKa3bIBaeT B JaHHBII MOMEHT IpenojaBarTeib) U T.I1.

3. Ilo onpeneneHHOMY IIPU3HAKY.



Taxoli nmpu3HaK 3amaercs IuO0 MpernoaaBaTesieM, 0o J1o0sIM o0ydatonmmMces. Tak, MOKHO pas-
JeNIUTHCS 0 MepBoil OyKBe MMEHU (TJ1acHas — COIVIacHasi), B COOTBETCTBUM C T€M, B KaKoe BpeMs roja
ponucs (Ha 4eThIpe TPYIIIbI), IO IBETY ri1a3 (Kapue, Cepo-royryoble, 3eJICHbIC) U TaK Jaliee.

OTOT croco0 JeNeHnus UHTEPeceH TeM, YTO, C OJHON CTOPOHBI, MOKET 0ObEIUHUTH 00YyJarOIInX-
Csl, KOTOpBIe OO PEAKO B3aMMOACUCTBYIOT APYr C APYroMm, JuMO0 BOOOIIE HCIBITHIBAIOT SMOIMOHAIb-
HYIO HEMPUA3Hb, a C IPYroi — U3HAYAIbHO 3a/1a€T HEKOTOPBINA OOl PpU3HAK, KOTOPBINA cONMMKaeT 00b-
eIMHUBIIKUXCS. ECTh HEUTO, YTO UX POAHUT U OJHOBPEMEHHO OTAEISET OT IPYTUX. ITO CO3/IAET OCHOBY
JUISL SMOIIMOHAIBHOTO MIPUHSTUS IPYT Apyra B IPYIIEe U HEKOTOPOro OTJAICHUs OT IpYyrux (1o CyTH Jerna
— KOHKYPEHIIUN).

4. ITo BBIOOPY «IHAEPAY.

«Jlunep» B JaHHOM CiTydae MOXET J1M00 Ha3HAYaThCsl MPernoiaBaTesieM (B COOTBETCTBUH C LIENbIO,
MMOATOMY B Ka4yeCTBE JIMJEpa MOXKET BBICTYIATh JI00O0H oOydaroutuiics), Tu00 BHIOUpAThCA O0y4aroiu-
mucs. DopMupoBaHue rpyII OCYIIECTBISETCS CAMUMH «IuAepamMu». Hampumep, oHU 10 ouepean Ha3bl-
BalOT UMEHA TeX, KOTO OHHM XOTEeIH OBl B35ATh B CBOIO rpymiy. HabmoaeHus mokas3plBaloT, 4TO B MEPBYIO
oyepenb <« IHAEPhD» BHIOMPAIOT TE€X, KTO AEHCTBUTENHFHO CIOCOOCH paboTaTh M JOCTHraTh PE3ysbTaTa.
Wuorna naxe npyx6a v TMYHBIE CHMIIATHU OTXOST Ha BTOPOIl MJIaH.

B TOM ciydae ecnu B ayUTOpUHN €CTh SIBHBIC ayTCalJephl, [UIsi KOTOPBIX CUTyalusi Habopa B KO-
MaHy MOKET ObITh UPE3BbIYAMHO O0JIE3HEHHOM, JIYUIIIe HJIK HE MPUMEHSTh 3TOT CIOCO0, WIH CAeNaTh UX
«JTUIepaMm.

5. Ilo BbIOOpPY MpenogaBaTes.

B sTom cnydae mperogaBarenb cO3AaeT TPYIIIBI 0 HEKOTOPOMY BaXXHOMY JUISI HETO NMPH3HAKY,
pelias TeM caMbIM ONpeJeleHHbIe Tenarorudyeckue 3agadun. OH MOXeT 00beIUHUTH OOYYaIOIIUXCS C
ONMM3KUMHU UHTEJUICKTYaTbHBIMH BO3MOKHOCTSIMU, CO CXOKHM TEMIIOM Pa0OThI, & MOXKET, HAIIPOTHB, CO3-
JaTh paBHBIE MO cujie KoMaH bl [Ipu 3ToM opraHuzaTop rpymnmnoBoii paboTel MOKET OOBSICHUTD IPUHIIHIT
00BETMHEHNS, @ MOXKET YITH OT OTBETa Ha BOMPOCHI yYACTHUKOB 110 3TOMY ITOBO/TY.

3. Meroauueckue MaTepuabl, onpeaesiione Mpoueaypbl OleHUBAHUS 3HAHUHN, YMeEHHIA,

HaBBIKOB 110 JUCHMUITIJINHE

3.1 BaﬂﬂbHO'peﬁTHHFOBaﬂ CUCTEMA OLCHKHU YCIIEBAEMOCTH MO TUCHHUIIIMHE

CryneHTy B Xofe M3y4eHUs AUCIMILTUHBI MPEIOCTABISAETCS BO3MOXKHOCTh HabpaTh He Oonee 60
0aJIIOB 32 TEKYIIyI0 paboTy B cemecTpe u 10 40 0amioB, BKIIOYUTEIHHO, Ha 9K3aMEHE.

PesynbTupyromas omeHka Mo JUCIHHUIUIMHE CKIIaJbIBACTCS U3 CYMMBI OAJIJIOB TEKYIIETO KOHTPOJISA
1 IPOMEXXYTOUHOM aTrTecTaliu B popMme sk3aMeHa. K sk3ameHy J0mycKaroTcs CTYAEHTbI, IOCETUBLINE HE
MeHee 30% JeKIuil U MpakTUYECKUX 3aHATUN, ¢ peUTHHTOM He MeHee 30 6auioB Mo pe3ynbTaraM TeKYy-
IIETO KOHTPOJISI YCIIEBAEMOCTH. TeKyIHii KOHTPOJIb MO JIEKIIMOHHOMY MaTEepPHaIy OCYIIECTBISET JIEKTOP.
Texymuit KOHTPOIb MO MPAKTUYECKUM 3aHSTHUSM BBIMIOJIHSACT MPENOoJaBaTellb, MPOBOIUBIIHIA 3TH 3aHS-
THA.

bamnbl 3a Tekymiyro paboTy B KaKIOM CEMECTpe MO AUCIMIUIMHE CKIIATBIBAIOTCS U3 CIETYIONINX
BUIOB ACATCIBHOCTH CTYACHTA.

HopMmatuBsl peanuzaryy 0amibHO-PERTHHTOBOM CHCTEMBI

1 xypc

Ne JlesTenbHOCTh CTY/IEHTa KomngectBo
n/m JUTSL HAUUCIIEHHS 0aJIOB OamioB
1 [Tocelienue JTEKIIMOHHBIX 3aHATUI 10

Y HAJIMYUE KOHCIICKTOB JICKITUI
2 BrinorHeHNE KOHTPOJIBHBIX PadoT 45
3 CamocrosrenbHas paboTa CTy/JeH- S)

TOB

Bcero 3a cemectp (He 6onee) 60




