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1. Meroan4yeckue yKazaHus 1Jis 00y4YAKIIUXCS MO MJIAHMPOBAHUIO M OPraHU3alluM BPeMEHHU,
He00X0AUMOro JJIs1 0CBOCHHS M CHHUILIHHBI

OObeKkTaMu M3YYCHHSI B MATEMAaTHKE SIBIISIIOTCS HE peajbHbIC SBICHUS, a aOCTPAKTHBIC JIO-
THYeCKHe OOBEKTHI U CTPYKTYpPbI, KOPOTKO Ha3blBa€Mble MaTeMaTHYECKUMU Mo iMu. MaTemaTu-
Ka M3y4aeT COOTHOIIEHHUS MEXIy Oe3pa3MEepHBIMH 3JIEMEHTaMH MAaTeMaTH4YeCKUX MOJIeJeH, KOIu-
YECTBEHHBIE U KAYECTBEHHBIE CBSI3U MEX1Y HUMHU.

Cepbe3Hoe n3ydeHHEe MAaTeMaTHUYeCKOM AMCUUIUIMHBL — 3TO Oomnbiioit Tpya. Ero addexrus-
HOCTbh, KaK M BCSKOTO TPYy/Jla, BO MHOI'OM 3aBHCHUT OT €ro opraHuzauuu. K coxanaeHuro, He CylecT-
BYET TOYHBIX PELENTOB, KaK HAJ0 M3y4yaTh pa3jiMyHbIC pa3/eibl MaTEMaTUKH, TaK KaK METOAMKa
MpenojaBaHusl MaTeMaTUKHN €CTh HE Hayka, a uckyccTBo. [lepea pa3paboTkoil METOAUKH U BBIpa-
0O0TKOH JTOCTAaTOYHO OOOCHOBAHHBIX PEKOMEHIAIUI CTOSAT OOJBINNE CIOXHOCTH, BEIb MMPUHIIMIIEI,
JeKalMe B UX OCHOBE, HEJIOKa3yeMbl, a OCHOBaHbI Ha Bepe. [losTomy okasbiBaeTcsi TpyAHO yOe-
JUTH KOTO — JINOO B UX IEJIECO00PA3HOCTH B CBSI3U C Pa3HBIMU WHIUBHIYATLHBIMA OCOOCHHOCTSIMH
BOCHPUATHS ¥ MBIIUICHHS yYalIUuXcs. ITO, KOHEYHO, 001mas mpobdiema, BO3HUKAIOIIAs B IIPOIIecce
o0ydeHus 10 JTF000H AUCIHUIIINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJIHU Jy4Ill€ BOC-
MIPUHUMAIOT TIOHSTHS TIPU KPATKOM UX OMHCAHUH, IPYTUe K€ MPU 00CTOSATEILHOM BCECTOPOHHEM
WX ONHCAHUU, OJJHUM CBOMCTBEH MOAXOJ CHHU3Y OT YaCTHOrO K 00memMy (MHAYKTUBHBIN), IPYTUM
MOJIXOJT CBEPXY OT OOIIETO K YaCTHOMY (IEAYKTHUBHBIN), OJTHUM KOHCTPYKTHBHBIN, IPYTUM aKCHO-
MaTUYECKHUI MOAXO0MA, OJHUM JIOTHYECKH O0OOCHOBAaHHBIN, APYTUM WHTYUTHUBHBIN, OJHUM aHAJIUTHU-
YECKHUW, IPYTUM T€OMETPUYECKUN U T. 1. U T. II.

Cyl1ecTBEHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOPMALUU Yy pa3inuHbIX Jtojei. bonee
TOr0, UMEHHO 3TUM Ka4eCTBOM OHH B OCHOBHOM OTJIMYAIOTCS APYT OT JApyra Kak yuarniuecs. besyc-
JIOBHO, BC€ 3TO HEBO3MOXHO YYECTh, U HEBO3MOKHO CO3/1aTh TaKOW KypC JIEKIMI WK HanmucaTh Ta-
KOW Y4EOHHK, YTOOBI JIJIsi KQXKIOTO YJaIIerocsi OHU UMEJTH ONTUMAIbHBIA XapakTep ¢ TOUKH 3pEHUs
YCBOEHUS UM U3JI0KEHHOTO MaTepuana.

K ckazanHOMY MOXHO 100aBUTH, YTO METOAMKA YTCHMsI JICKIIUH IO MaTeMaTUKe Mepes ay-
JUTOPHEN CYIIECTBEHHO OTJIMYAeTCsl OT METOJUKM HAmUCaHHs Y4eOHHWKa W 3aBHCHUT U OT YHCla
ciymaTenei (0omplasi pa3HUIA, KaK YUTATh JICKIUIO, €CJIA CIYIIaTeNeH AecsATh, CTO WJIH JIBECTH),
U OT YPOBHSI MX MOJATOTOBKH, U OT MHOTHMX JAPYTHX NpUYMH. MaTepuan ajs JIEKIMOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH Tak, YTOOBI OH COAEPIKa BCE MPUHIIMIHATHLHOE U HEOOXO0IMMOE,
HECMOTPS Ha €r0 MEHBIIIHI, KaK MPaBUJIO0, IO CPABHEHHIO C YIEOHUKOM 00BEM.

Hnst cryneHTa oOBIYHO OBIBAET JOCTATOYHO CBEJCHUM, M3J1araeMbIX Ha JICKIUH, T. €. CTY-
JICHT MOKET U He YUTaTh YYeOHUKOB. B 3TOM HET HUYEro IIOXOro, Tak Kak yCBOEHUE XOPOIIO U3-
JIO’KEHHBIX JICKITUH SIBIICTCS U MMPEKPACHBIM CIIOCOOOM TMOTOTOBKH JIJIsi paOOTHI C KHUTOM.

OO0mas TpyI0eMKOCTh TUCIUIUIMHBI, COCTOSIIEH U3 YeThIPeX, CBS3aHHBIX MEXIYy COOOM,
paszaenos, cocraBisier 10 3auétupix equnamil, 360 akagemuueckux gacoB (1-2 cemectpnr). Pasmen 1
«Jluneitnas anrebpa», Pa3nen 2 «Ananutudeckas reometpus», Paznen 3 «Marematudeckuii aHa-
nu3y, Pasnen 4 «/{uddepennuansasie ypaBHeHUs». 3ydeHne TUCIUTIIIMHBI 3aBEPIIACTCS dK3aMe-
HOM.

Paznenbl, cocrosiue U3 OTACIBHBIX TEM, U3YJarOTCs Ha JICKIHSIX, HA TMTPAKTUYECKUX 3aHS-
TUSAX U B TPOIIECCE CAMOCTOSITENIbHOM paboThl. Ha JeKIusax u3naraercs cojep:kaHue Kypca ¢ mpu-
MepaMu, Pa3bICHIIONIMMU OCHOBHBIC MaTeMAaTHUECKUE TIOHATHUS U onpeneneHus. Ha mpakTuueckux
3aHATHUSAX CTYJEHTHI OBIAJEBAIOT METOJAMHU PEIICHHS M MCCIEIOBAHNS MATEeMAaTHUYECKUX 3a7a4d Ha
OCHOBAHHMHM TEOPETUYECKUX TOJOXKEHUH MUCHUILTHHBL. CaMOCTOsATeNbHAss paboTa COCTOMT M3 OC-
BOCHHS TEOPUU, BBHIMOTHEHHsS OOIIMX MPAKTUYECKUX 3a/laHUi U MOATOTOBKH K HAINMCAHUIO ay[IH-
TOPHBIX KOHTPOJIbHBIX PaboT.

2. MeToauyeckne yKa3aHus 1o padore o0y4yaonuxcsi BO BpeMsl poBeIeHusl JIeKIUH
[IpenongaBarento, BEAyIIEMY KypC, pEKOMEHAYETCSI HA BBOJHOM JIEKIIUU ONPEIETUTh CTPYK-
TYpy Kypca, HOSICHUTD 1IeJI U 3a/1a4i U3y4eHUsl TUCIUILINHBL, c(POpMYIHpOBaTH OCHOBHBIE BOIIPO-



CBI U TPEOOBaHUSA K pe3ysbTaTaM ocBoeHus. [Ipu paccMOTpEeHHUU TeMbI BaXKHO BBIJCIUTH OCHOBHBIE
MOHATHUS U ONPENICTICHUS, )KeJlaTeIbHA UX BU3YyaTH3allHsl.

B monbope marepmana K 3aHSATHSM CIEIYeT PYKOBOICTBOBATHCS padoueil mporpammoit
y4eOHOW AMCITUIUIMHBI, oOpaliasi BHUMaHWe Ha KOMIIETEHIIMH, yKa3aHHbIE B (eJepalbHOM TOCY-
JapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE BBICIIETO 0Opa3oBaHus. Ha mepBom 3aHsTHH Tpenoja-
Barelb 00s13aH JOBECTH 10 OOYYAIOIIMXCS TPEOOBaHUS K TEKYIIEH M UTOTOBOW aTTECTAIMH, MTOPSI-
JIOK paboThl B AyANTOPHH W HALICTUTH WX HA MPOBEACHHUE CAMOCTOSITEILHON PaboThl C YIETOM KO-
JIMYECTBA YaCOB, OTBEJICHHBIX Ha HEEC YICOHBIM IIJIAHOM.

Pexomenays nuteparypy Ajisi CaMOCTOSTEILHOIO M3Y4YEHUs, MpernoaaBaTeilb JTOJDKEH Mak-
CUMaJIbHO MCIIOJIb30BaTh BO3MOJKHOCTH, Mpemiaraembie oubnuorekoir BUDIIII, B Tom dmcie ee
3JIEKTPOHHBIMU PECypCaMu, a TaKXKe JeNaTh aKIEHT Ha MpUBJIeUYeHHE pecypcoB MHTepHET.

Br160op MeT010B 1 hopM 00yUIEHHUS MOKET ONIPEACITIATHCS:

— o0muMu 1enssMu 00pa3oBaHUs, BOCIIUTAHUS, PA3BUTHS M IICUXOJOTUICCKON MOJATOTOBKU
oOyuarouxcs;

— 0COOCHHOCTSMH METOJMKH TPEMOAaBaHus KOHKPETHON y4eOHOW MUCIUIUIMHBI M CIEIU-
¢bukoit ee TpeboBaHUI K 0TOOPY TUAAKTHUYECKHX METOJIOB;

— LEeJSMU, 33Jla4aMu U COJIEp)KaHUEM MaTepHalia KOHKPETHOTO 3aHSTHUS;

— BpeMEHEeM, OTBEJIEHHBIM Ha U3y4€HHE TOr0 WM HHOTO MaTepuana,

— YPOBHEM IMOATOTOBICHHOCTH 00YYaIONITUXCS;

— YpOBHEM MaTepHalbHOM OCHAIIEHHOCTH, HATUYUEM 000pYAOBaHNUS, HATJISAHBIX TTOCOOUIA,
TEXHUYECKHUX CPE/CTB;

— YPOBHEM MOATOTOBJICHHOCTH U JIMYHBIX KaUe€CTB CaMOI0 MpernoaBaTels.

Jlexuu JOMHKHBI JaBaTh CUCTEMAaTU3HPOBAHHBIC OCHOBBI HAYYHBIX 3HAHHUU 10 TUCIUTLINHE,
KOHIIEHTPUPOBATh BHUMaHKE O0yJaronuxcs Ha HanOoJiee CI0XKHBIX U Y3JI0BBIX Bompocax. Jlekiuu
clieyeT u3jaratb B TPAAUIIMOHHOM WJIU B MPOOJIEMHOM CTHJIE: CTaBUTh BOMPOCHI M TpeiJiaraTh
MOXOJIBI K UX pelieHnio. Heo0XoaumMo CTUMYIUPOBAaTh aKTUBHYIO MIO3HABATEIBHYIO 1E€ATEIHLHOCTh
¥ MHTEpEC K JUCIUIUTHHE, (OPMUPOBATH TBOPUECCKOE MBIIUICHHE, MPUOEraTh K MPOTHBOIIOCTABIIC-
HUSM M CpaBHEHHSM, JelaTh 00O0OIIeHHs, aKTUBU3UPOBaTh BHUMaHHE O0y4aeMbIX MyTeM MOCTa-
HOBKH TIPOOJIEMHBIX BOIPOCOB, CTHMYJIHPOBATh WX MBICIUTENBHYIO NEATEIHHOCTh, PACKphIBas
B3aMMOCBS3U MEXK/Y Pa3TMUYHBIMU SIBICHUSMU, MIOOMIPSTH TUCKYCCHIO.

B coBpeMEHHBIX yCIOBHUSX METOJIWYCCKUI apCeHAT JICKIIMH CYIIECTBEHHO MOTIOMHIIICS WUH-
(hopMaIlMOHHBIMU U TEXHUYECKUMH CPEICTBAMH 00y4YEHHS, UTO MO3BOJSET pa3HOOOPa3UTh MaTepH-
aJl ¥ pacIIUPUTh KaHAJIbI €ro TIEpelavu, UCIIONIb3Ysl JICKIIUI0-BU3YyaTN3alluIo0, B pe3yJIbTaTe Yero J0-
MOJIHUTENIBHOE Ka4eCTBO YCBOEHHUSI TEOPETHUECKOro MaTepuaia JOCTUTaeTcs 3a CUeT MPUMEHEHUs
MIPUHIIAITA HATJIITHOCTH B O0yYEHUH.

B nexkunu crnemayeT MMPOKO MCIONB30BATh MPUHIUI IBPUCTUYHOCTH, YTO MO3BOJIUT Oojiee
IYOOKO M3YYHTh ITPOOJIEMY, MTOCKOJIBKY BO3HUKAIOIINE TPOTUBOPEUHS JIETKO Pa3pelialoTCs B X0/1€
KOJUJIEKTUBHOTO OOCYXKACHHS. DBPUCTUYECKOE W3IIOKEHHWE MaTepuayia MpeanoyiaraeT MOCTaHOBKY
poOJIEMHBIX BOIPOCOB. [IpobieMHBIi BOIIpOC COAEPKUT B cebe AuaieKTHIecKoe MPOTUBOpEUHe,
KOTOPOE U SIBJISETCS «ITYCKOBBIM MEXaHU3MOMY MPOIIECCOB MBIIIJICHHSI, aKTUBU3UPYET CTPEMIICHUE
HaWTH OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJa CAMOCTOSITEIFHOM MMO3HABATEIHLHOM 3a1a9ei).

[TpoGneMHas nekius MOOYKIaeT ayAUTOPHIO K aKTUBHOMY BKIIIOUCHUIO B YCBOCHHE U 00-
Cy)kJeHue mateprana. HaxoxaeHue oTBETOB Ha HEOJHO3HAYHBIE BOIIPOCH CTUMYJIUPYET pPa3BUTHE
TBOPUYECKOTO MBIIUICHUS.

Bonpocsl, ipeyraraemMbie ayIuTOPUHN I Pa3MBIIUICHUS, JOJDKHBI MTO0YX/IaTh 00y9YaeMbIX
HCITOJIH30BaTh UMEIOIITUECS 3HAHUS. B KOHIIE JICKITMM HEOOXOAUMO JICNIaTh BBIBOJIBI M CTABUTH 3aja-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHSATHH PEKOMEHIYETCsl BECTH KOHCIIEKTUPOBAHUE YIeOHOTO MaTe-
puaina, obpamaTh BHUMaHue Ha (GOPMYJIUPOBKU M KAaTETOPHH, PACKPBIBAIOIINE CYTh TOTO WM WHO-
O SIBIICHUS WM TPOIECCOB, HAYYHBIC BBHIBOJIBI U MIPAKTUYECKIE PEKOMEH/IAIINH.

TemMaTUKa JeKIUOHHBIX 3aHATHI
IlepBblii cemecTp



Jleknus 1. MaTpuubl 1 onpeaeuTeN .

Bonpocnwi:

1. Yucnoseie MaTpuiibl. OCHOBHBIE ITOHATHSL.

2. JIlunelHbIe onepanyu U UX CBOMCTBA.

Knrouesvie nonsasmus: 4ucioBble MAaTPUIBl U UX BHUJIbL: IPSIMOYTOJbHbIE, KBAJApaTHbIE, AUA-
TOHAJIbHBIC; CKAJISIPHAs, €IMHUYHAs, HYJEBasi MATPULIbL; MOPSAIKA U pa3MeEpbl MaTPUILIbL; TUHEHHBIE
olepaluu HaJ MaTpULaMHu.

Jlexuusi 2. MaTpuubl 1 onpeaeJuTe .

Bonpocwi:

1. Henunelinbie onepauy Hajl MaTPUIIAMHU M KX CBOMCTBA.

2. Onpenenurteny KBapaTHBIX MAaTPUILL.

3. CBoiicTBa onpeneuTeNc.

Kniouegvie nonsmus: NIpou3BeleHUE MaTpHll, CTEIIEHb MAaTPHIIbl, TPAHCIIOHUPOBAHUE MaT-
pHLBI, IEPECTAHOBOYHBIE MATPULIBI, JEIUTENHN HYJIs,, CAMMETPUYECKHE MAaTPULbl, MUHOD 3JIEMEHTA
MaTpHUILIbl, CHUMBOJ U MHJEKC CyMMHUpOBaHus, npasuio Cappyca, Teopema pa3ioxKeHHUs Olpenesu-
Tens, anredpanyeckoe JOMOJIHEHHUE JIeMEHTa ornpeaenuTens, hopmyisl Jlammaca.

Jlexkuus 3. MaTpuubl ¥ onpeaeTuTe/H.

Bonpocwi:

1. Ob6parnas marpuua.

2. PenieHne cucTeMbl TpeX JIMHEWHBIX YPaBHEHHUM C TPEMsI HEU3BECTHBIMU METOJOM 00pat-
HOU MaTpuIlsl ¥ o opmysiam Kpamepa.

Knrouesvie nonamus: onpeneneHre 00paTHOM MaTpPULIbl, HEBBIPOKICHHBIC U BBIPOXKICHHBIC
MaTpHUlLlbl, IPUCOEANHEHHAs MAaTpULA, ONPEIEIUTENb JUHEHHON CHCTEMBI, BCIIOMOraTelbHbIE OII-
pellenuTeNn CUCTEMBbI, MAaTPUYHOE YPaBHEHHUE U ero pemleHue, Gopmyisl Kpamepa.

Jlekums 4. CucreMbl JIMHEHHBIX YPABHEHHIA.

Bonpocuwi:

1. OcHOBHBIE TOHSATHSI.

2. DneMeHTapHbIe TPeoOpa3oBaHMsI MAaTPUI] U CUCTEM JIMHEHHBIX YpaBHEHUH.

3. Meron I'aycca.

Kniouesvie nonamus: nuneiHas cucrema, K03()(UIUEHTH U CBOOOAHBIE YJIEHBI CHCTEMBI,
HEOJIHOPOAHAS U OTHOPO/IHASI CUCTEMBI, PELLICHHE CUCTEMbI, COBMECTHASI U HECOBMECTHASI CUCTEMBI,
OlIpezieJICHHas: U HEOIPENEICHHAs: CUCTEMBI, MaTpHIla U pacIIMpeHHass MaTpULla CUCTEMBI, PaBHO-
CHJIbHBIE CHCTEMBbI, HYJIEBO€ U MPOTHUBOPEUYNBOE YPAaBHEHUSI CHUCTEMBI, AIEMEHTapHbIEe Ipeodpaso-
BaHUs MaTpULl ¥ JMHEHHBIX CHCTEM, METOJ MCKJIIOYECHMS HEM3BECTHBIX, IIaru mporecca l'aycca,
TpeyrojbHas MaTpulia, TpanelueBUaHas MaTpUIa, IPSIMON U OOpaTHBIN XO/I.

Jlekuus 5. CucremMbl JIMHEHHBIX YPABHEHUA.

Bonpocnwi:

1. Cucrema nuHelHbIX ypaBHeHUi ¢ 6a3ucom. Meron XKopaana — ["aycca.

2. Panr MaTpwuIsl ¥ ero BeramcieHue MmetoaoM JXopaana — ["aycca.

3. YcnoBHue COBMECTHOCTH CUCTEMbI TMHEHHBIX YpaBHEHHIA.

Kniouegvie nonamus: cuctema ¢ 0azucom, 0a3ucHbIE HEM3BECTHBIE, CBOOOIHBIE HEM3BECT-
HBIE, 00lIee pPelICHNe, YacTHOE pelIeHue, 0a3uCcHOe pelieHue, MUHOp K — ro mopsijika MaTpuIIb,
paHT MaTpHUILbl, paCIIMPEHHAs MaTpuLla cucTeMsl, Teopema Kponekepa — Kanenu.

Jlekuus 6. Cucrembl JIMHEHHBIX YPaBHEHMIA.

Bonpocbwi:

1. UccnenoBanue 0THOPOHOM JIMHEMHOW CUCTEMBI.

2. CoOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI KBAAPATHON MaTPHIIBL.

Knrouesvie nonsasmus: onHOpoAHAs TUHEIHASI CUCTEMA, TPUBUAIBHOE (HYJIEBOE) PELIECHHUE,
OTIpEeACTUTENb OTHOPOAHON CUCTEMbI, COOCTBEHHBIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI MATPHUIIBL,
XapaKTepUCTHUUECKOE YPABHEHHUE U XapaKTEPUCTUUECKNI MHOTOUJIEH MaTPHILIBI.

Jlexnus 7. MeToJ KOOpAUHAT.

Bonpocuwi:



1. [Ipeamer u METO AHATUTUYECKOU TE€OMETPUH.

2. JlexapTOBbI KOOPAMHATHI Ha IPSAMOM 1 HA IJIOCKOCTH.

Knrouesvie nonsamus: KoopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HaT, HAaIIPaBJIEHHBIH OTPE30K M €ro BeIMUYUHA, JeKapTOBbl KOOPIUHATHI TOUKH, abcLucca U OpAUHa-
Ta.

Jlexnus 8. Metoa koopauHar. Ilpsimast TuHus.

Bonpocuwi:

1. /e mpocTeiimme 3a1auyd Ha MIOCKOCTU: PACCTOSTHUE MEXIY JByMsl TOUKaMH: JEJICHHUE
OTpe3Ka B JaHHOM OTHOLIEHHH.

2. JIluHMM Ha MJIOCKOCTH M MX ypaBHEHMs. /[Ba Tumna 3ajau, CBSI3aHHBIX C aHAJMTHUYECKUM
[peJCTaBICHUEM JIMHUH. AnreOpandecKue JUHUN 1-T0 U 2-T0 mopsiaKa.

Kniouesvie nonamus: (opmyiaa paccTOSIHUS MEXIy ABYMs Toukamu, TeopeMma Iludaropa,
teopema Dareca, HOpMyIIbI JEIEHUS OTPe3Ka B JaHHOM OTHOUICHUH, TE€OMETPUIECKOE MECTO TOUEK
IUIOCKOCTH, OIpEJe/ICHUEe YPaBHEHUS C JBYMs IE€PEMEHHBIMH, OINpENCIEHUE ypaBHEHUS JIMHUM,
TKYIIME KOOPAMHATHI TOUKH, TapaMeTPUUECKUE YpaBHEHUS JTMHUM, CTETIEHb YPaBHEHUS U MOPSI0K
anreOpandyecKoi JIMHUM.

Jlexkuus 9. Ilpsimast TuHUA.

Bonpocwi:

1. Yroxn HakJIOHa U YIII0BOM KO PHUIMEHT MpsiMOi. Pa3nnynbie BUIbI ypaBHEHUS TPSIMOI.

2. Yroa MeXAay ABYMS NPSMBIMHU, YCJIOBUS NapajyIeIbHOCTU U MEPHEHIUKYIISIPHOCTH JIBYX
MPSMBIX.

3. PaccrostHMEe OT TOUKH 0 HPSIMOM.

Kntouesvie nonsamus: yron HaKJIOHA IPSAMOM, YIIIOBOH KOA(PHUIMEHT MPsIMOH, yrIIOBOW KO-
3G GUIMEHT 0Tpe3Ka, IyYOK MPSIMBIX C IIEHTPOM B JIaHHOW TOYKE, YpaBHEHHE MpPSIMOI B OTpe3Kax
Ha OcsiX, 00lee ypaBHEHUE NPSIMOM, HEMOJIHbIE YPaBHEHUS MPSAMOM, Yrol MEKIYy IBYMS MPSIMbIMU,
YCJIOBHS HMApaJlJIeNbHOCTH U MEPHEHAUKYIIPHOCTH IBYX MPSAMBIX, (hopMysia TaHTE€HCA yIiia MEeXAy
IBYMs IPSAIMBIMH, (hOpPMYJIa pacCTOSIHUSL OT TOUKH JIO MPSIMOM.

Jlexkuus 10. Kpusble BTOpOro nopsiaka.

Bonpocuwi:

1. OGee ypaBHeHUE TUHHUI BTOPOTO MOPSAKA.

2. OKpY>XHOCTb.

3. DJUIIC U ero CBOMCTBA.

4. 'unep6ora u ee CBOMCTBA.

5. ITapaGouna.

Kniouegvie nonsmus: KpruBble BTOPOrO MOPs/IKa, ONpEAEIeHHE OKPYKHOCTH, ONpeesieHUue
aHIca, (GOKYChl 3JUIMIICA, KAHOHUYECKHE YPaBHEHMS OKPYXHOCTH M 3JUIUIICA, BEPIIMHBI U OCU
aIIMIca ¥ runepOoiibl, (POKYCHOE paccTOSHUE, SKCIEHTPUCUTET, (POKaJbHBIE paJuyChl, BETBU U
ACHMIITOTHI TUIEPOOIIbI, OCHOBHON NPSMOYTOJILHUK THIIEPOOJIBI, JUPEKTpUca U (POKaIbHbINA mapa-
MeTp napaloJbl.

Jlekuus 11. BekTopnas aareopa.

Bonpocuwi:

1. Cxansaps! u Bektopbl. KosiHeapHOCTh U paBEHCTBO BEKTOPOB.

3. JIuneiiHple oniepalii Ha/l BEKTOPAMH U UX CBOWCTBA.

Kniouegvie nonamus: onpeneneHne BeKTOpa, KOJJIMHEAPHbIE BEKTOPbI, CBOOOIHBINA BEKTOP,
MPaBWJIO TPEYroJbHUKAa U MPaBUJIO MapajieorpaMMma, MPOTHUBOIOJIOXKHBINM BEKTOp, €AMHHYHBIHN
BEKTOp (0pT), MOJIyJIb M BEJIMYMHA BEKTOPA.

Jleknus 12. BekTopHasi anreopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATHI TOUKH U €€ PaJuyC-BEKTOpa B MPOCTpaHCTBe. JI1Ha U Hampas-
JSIOLUE KOCUHYCBI PaInyC-BEKTOpA.

2. KoopauHatel, JUIMHA M HAIpPaBIAIOLIME KOCHUHYCHI BeKTOpa. JIMHEiHble omepanuu Haj
BEKTOpaMH B KOOPAUHATHOH (opme.



Knrouesvie nonsamus: nexaproBa NpsAMOYrojbHAs CUCTEMA KOOPAUHAT B NMPOCTPAHCTBE, KO-
Op/AMHATHbIE IJIOCKOCTH, AEKAPTOBBI KOOPJMHATBHI TOUKU U €€ paguyca — BEKTOpa, OPTOHOPMHUPO-
BaHHBIN 0a3uC MPOCTPAHCTBA BEKTOPOB, COCTABISIONIME BEKTOpA M MPOEKIMH BEKTOpA, YCIOBHE
KOJIJIMHEAPHOCTH BEKTOPOB, HANPABJIAIOLINE KOCUHYCBI BEKTOpA.

Jlexkuus 13. BexropHas ajredpa. IlnockocTs 1 npsiMasi B IPOCTPaHCTBe.

Bonpocnwi:

1. CkansgpHoe nIpou3BEIEHUE U €r0 CBOMICTBA.

2. YpaBHEHHE IUIOCKOCTH.

3. PaccrostHue OT TOYKH 10 TUIOCKOCTH.

Kniouesvie nonamus: yroil M&XJy ABYMs BEKTOpaMH, CKaISIPHOE IPOM3BEACHUE B BEKTOP-
HOW M B KOOpJAMHATHOU (hopMax, MPOEKIUs BEKTOpa HA BEKTOP, YCIOBHE OPTOTOHAIBHOCTU JBYX
BEKTOPOB, HOPMAJIbHBIM BEKTOP IJIOCKOCTH, OOLIee ypaBHEHHE IJIOCKOCTH, HENOJHbIE ypaBHEHUS
IIJIOCKOCTH.

Jlekmus 14. IliockocTh ¥ NpsiMasi B MPOCTPAHCTBeE.

Bonpocuwi:

1. YpaBHeHus npsMoii B IPOCTPAHCTBE.

2. B3aumHOe pacrnoiokeHne IpsMOii U TNIOCKOCTH.

Kniouesvie nonsmusa: obmue, KaHOHWYECKHUE, TapaMETPUUECKUE ypaBHEHHUs IMpPsIMOM; Ha-
MPABJISIONINK BEKTOP MPSIMOI; HApaBJISIONe KO3 (OUIIMEHTHI PSMOK; YCIOBUS MApaIeIbHOCTH
U NEePIEeHANKYISIPHOCTH NPSMON U MIOCKOCTH; TOYKA [EPECCUEHUs IPSIMOM U TIOCKOCTH; YCIOBUS
MIPUHA/IIEKHOCTH MPSIMOM K MJIOCKOCTH.

Jlekuus 15. ®ynkuus. [Ipenen u HenpepbIBHOCTH GyHKIINH.

Bonpocuwi:

1. ITonstue mHOXkecTBa. [IpomexyTku. Jlornueckue CHUMBOJIBL.

2. Ompenenenne (PyHKIIMA U OCHOBHBIE CIOCOOBI €€ 3amaHusi. OCHOBHBIC DJIEMEHTApHBIE,
CJIO’KHBIE M 3JIEeMEHTapHbIE (PYHKLIUH.

3. OxpectHOCTB TOUKH. [Ipeaen mepeMeHHO.

4. Ilpenen pynkuuu B Touke. OJTHOCTOPOHHUE MPEIEIbI.

Kniouegvie nonsamus: MHOXKECTBO, KOHEUHbIE U OECKOHEYHbBIE NMPOMEKYTKH, JOTHYECKHE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTApHbIE WM MpocTelne (yHKINH,
clIoKHAast QYHKIUS, CyNepno3uius pyHKINN, dJeMeHTapHble PYHKIIMHA, OKPECTHOCTh TOYKHU, paju-
yC OKPECTHOCTH, HEOTPAaHUYEHHO MPUOINKAETCS, IEpeMEHHAasi CTPEMUTCS K MpeJelly, MepeMeHHas
CTpEeMUTCS] K 6ECKOHEUHOCTH, Mpezes GQYHKIUU B TOUKE, IIPEET clieBa, Pe/ell CIpasa.

Jlexuus 16. Ilpeaen n HenmpepbIBHOCTH (PYHKIMH.

Bonpocbwi:

1. Ilpenen ¢pynkmn Ha GeckoHeYHOCTH. OTHOCTOPOHHUE MPEIENIbl Ha OECKOHEUHOCTH.

2. beckoHEYHO Maltbie B OECKOHEYHO 00JIbINe (PYHKIINN, UX OCHOBHBIC CBOMCTBA.

3. ®opMyIUpPOBKM OCHOBHBIX TeOpeM O mpenenax ¢yHkuuid. HeonpenenéHHOCTH ueThIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii 1 BTOPOH 3aMeyaTeIbHbIE TPEIeIbI.

Kniouegvie nonsamusa: nepeMeHHash CTpPEMUTCS K OECKOHEYHOCTH, NpEeNeN cieBa, IMpenei
crpaBa, O€CKOHEUHO Masiasi PyHKIUs, OeCKOHEUHO OobIasi (QYHKIMS, Ipeenbl apupMeTHIecKux
nencTBui Haa QyHKIMAME; HeomnpenenéHnoctu Buaa (0/0), (0o/o), (c0-0), (0-00); packpbiTHE HEOII-
penenéHHOCTH, OECKOHEYHO MAalblii apryMeHT, JiBa 3aMe4aTelbHbIX Mpesesia, HeonpeaenéHHOCTH
Bua (17).

Jlexnus 17. Ilpenes u HempPepbLIBHOCTH (PYHKITUM.

Bonpocuwi:

1. Toukn HEMPEPHIBHOCTH U TOYKHU pa3pbiBa (YHKIMH. TOYKH pa3pbiBa EPBOTO U BTOPOTO
poJia, TOUYKa YCTPAaHUMOTI'O pa3phlBa.

2. CgoiicTBa GyHKIHHA, HEMPEPHIBHBIX Ha OTpe3ke: Teopema bombmano — Komm, Teopema
Beiiepmrpacca.



Kniouesvie nonsamusa: HenpepbIBHOCTh (DYHKIIMHU, IPEZEN U 3HaYeHHE (PyHKIMM B TOUKE, He-
IIPEPBIBHOCTh B TOUKE CJIEBa U ClIpaBa, TOYKa pa3pbiBa 1-ro poaa, ckauok (GpyHKIUH, TOUKA ycTpa-
HUMOTO pa3phlBa, TOUKA pa3pbiBa 2-ro poja, reopema bonbuano — Ko, Teopema Beliepipacca.

Jlexnus 18. IIpousBoanas u auddepennua.

Bonpocuwi:

1. Onpenenenue NPON3BOIHOM, €€ TEOMETPUUECKUI U (PU3HIESCKUI CMBICIL.

2. [luddepenupyeMocTb U HENpephIBHOCTh (QyHKIUH. Dopmynsl nuddepeHupoBaHus
OCHOBHBIX JIEMEHTAPHbIX (QYHKLUH.

3. IlpaBuna qudpepeHurpoBaHus SAEMEHTAPHBIX (DYHKITHIA.

4. TIponsBoiHasE HESIBHOW (PYHKITHH.

Kniouegvie nonsamus: npupaiienne apryMeHTa, npupamnienne GpyHKI|H, Ipeien OTHOMCHHS
npupaeHust yHKIUN K IPUPALICHAI0 apryMeHTa, CeKyllasi, KacareibHas, yrioBoi Kko3dduuuent
KacaTeJIbHOU, CKOPOCTh TPH MPAMOIMHEWHOM IBM>XEHUH, TU(PPEepeHIIIPYyEeMOCTh (YHKIIUU B TOUKE
U Ha MHTEpBaJie, IPOU3BOHAs alredpanyeckol cyMMbl (GyHKLUH, IPOU3BOJHAS MPOU3BEACHUS U
YaCcTHOTO ABYX (DYHKIH, IPOM3BOIHAS CJIOXKHON M HESIBHOW ()YHKIIHU.

Bropoii cemecTp

Jlexnus 1. IlpousBoanas u guddepenunan.

Bonpocwi:

1. Tuddepennman Gpynxmun. [IponsBogHas ¢GyHKIMU, 3a1aHHON MapaMeTPUIECKUMHU YpaB-
HEHUSIMU.

2. IlponsBoaHble U a1 dHepeHITnaIbl BRICIIUX MOPAAKOB. PU3NUIECKUN CMBICI MIPOU3BOTHON
BTOPOTO MOPSAKA.

Kntouesvie nonsmus: riuaBHas JIMHEHHAS 9acTh MpupameHus GyHKuun, nuddepeHnuan ap-
IYMEHTa, OTHOIIeHue JuddepeHnmana GyHKINU K 1uddepeHnuany apryMeHTa, yCKOpeHHe TOUKU
MIPU NPSMOJIMHEHHOM JIBUKEHUH.

Jlexkuus 2. Ilpon3zBoanas u quddepenumnal.

Bonpocuwi:

1. OcHoBHble Teopembl quddepeHanbHoro ucuncnenus: depma, Poms, Jlarpanxka, Jlo-
MUTAJS.

Knrouesvie nonamus: nupdepenuupyemas QyHKIUs, HaHOOIbIIee U HAUMEHbIIEe 3HaYCHUs
muddepenuupyemoit GpyHkunu, Gopmyssl Jlarpanxka KOHEUHBIX U OECKOHEUHO MalbIX IpHpaliie-
Hull QpyHKIMM, TpaBuiIo JlonuTans packpeITUs HEONpeaAEeIEHHOCTEH.

Jlexuus 3. UccaenoBanue GpyHKIuUii.

Bonpocuwi:

1. Onpenenenre MOHOTOHHBIX (YHKIIUN. JlocTaTOYHBIC YCIOBUSI MOHOTOHHOCTH.

2. Touku sKkcTpeMyma U dKcTpeMyM (QyHKIuu. HeoOxoaumble M 10CTaTOYHbIE YCIOBUS IKC-
TpemMyMa.

3. HaubGonbiiee u HanMeHbIee 3HaYCHHS PYHKIIUU.

Kniouegvie nonamus: MOCTOSHHBIE, BO3pacTarollve, yObIBaloIIue (QYHKIMH; reoMeTpuye-
CKUI CMBICIT IOCTaTOYHBIX YCIIOBHM MOHOTOHHOCTH (DYHKIHMI; TOYKH MAaKCUMyMa U TOYKH MHHH-
MyMa; CTallMOHapHbIe TOYKM M KPUTHYECKHE TOYKH |-ro poja; IMaAKUW U OCTPBIH 3KCTpEMyM
(byHKIMU, U3MEHEHHE YIII0B HAaKJIOHA KacaTeNlbHBIX K KPUBOM C OCTPBIX YIJIOB HA TYIIbIE YIIIbI MPU
Nepexo/ie 4epe3 TOUKy MaKCUMyMa M C TYIBIX YIJI0B Ha OCTPbIE YIJIbI IIPHU MEPEXOe Yepe3 TOUKY
MUHHMYMa.

Jlexknus 4. UccienoBanune pyHKIHUIA.

Bonpocuwi:

1. BeimykiocTh 1 BOTHYTOCTh rpaduka GpyHkiuu. Touku nmeperunda rpaduka.

2. AcuMnTOTHI TpaduKa QyHKIUH.

3. [Inan mostHOTO MCcneoBaHus (PYHKIIMH M IMOCTPOSHUs € rpaduka.

Kniouegvie nonsamusa: rpaduk BBITYKJIBIH, TpauK BOTHYTHIN; PacloioKeHHE KacaTelbHOM
OTHOCUTENFHO TpaduKa; TOUKU reperunda rpaduka, KpUTHYECKUE TOYKA 2 — IO POJIa; BEPTUKATh-
HbIE, TOPU3OHTAJIBLHBIC U HAKJIOHHBIE aCUMIITOTHI Tpaduka, 00JacTh ONpeeIeHusl U TOUKH pa3pbiBa



¢byHKIMY; YE€THOCTh WIM HEYETHOCTh (DYHKIMHU; HAJMYUE ACUMITOT; MHTEPBAIbBI MOHOTOHHOCTH,
TOUYKHU IKCTPEMYMa M S3KCTPEMYMbI; MHTEPBAJIbl BBIYKJIOCTH, BOTHYTOCTH M TOUKHU Iepernda; TOuku
nepeceueHus rpaduka ¢ OCIMH KOOPAHHAT.

Jleknus 5. ®yHKIHH HECKOJBKHX MepeMeHHbIX.

Bonpocuwi:

1. OcHoBHbIE NOHATHA O PYHKIMIX HECKOJIBKHUX MEPEMEHHBIX.

Kniouegvie nonamus: GyHKIMsS OBYX NEPEMEHHBIX, HE3aBUCUMBIC U 3aBHCUMas MEpEeMeH-
Hble, 00J1aCTh ONpeAeICHUs U MHOXKECTBO 3HAYEHUH (DYHKIIMM, OKPECTHOCTh TOUKH, BHYTPEHHUE U
rpaHUYHBIC TOYKU 00JacTH, 3aMKHYTasi ¥ HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAsi 1 HEOTPaHUYCHHAS
00JacTh, GyHKIHS N TIEPEMEHHBIX.

Jlekuus 6. @yHKUMHM HECKOJbKHX IepeMEHHbIX.

Bonpocnwi:

1. Ilpenen ¢pynkuuu AByx nepeMeHHbIX. OCHOBHBIE TEOPEMBI O TpEeIiax.

Kntouesvie nonsimusi: OKPeCTHOCTh TOYKH, cTpeMiieHHe Touku M(X; Y) K TOYKe 1O JH00oMy
yTH, Tpenen QYHKIHA M0 00euM IepeMeHHBIM, mpeaen (pyHKIMH M0 KaXKIO0H MepeMEeHHON B OT-
JeIbHOCTH, OECKOHEYHO Majias M OeCKOHeuHO Oousblias (GyHKLIMU JBYX MEPEMEHHBIX, HEOoIpee-
JIEHHOCTH YETBIPEX OCHOBHBIX BUJIOB.

Jlekuus 7. @yHKIUM HECKOJIbKHX NepeMeHHbIX.

Bonpocuwi:

1. HenpepbiBHOCTh (DyHKIIMM [JBYX HepeMeHHbIX. OCHOBHBIE CBOWCTBA HENpPEPBIBHBIX
GyHKIHUH.

2. YacTHbIe IpUpALLEHHs] U YaCTHbBIE IPOU3BOAHbIE (DYHKIIMHM HECKOJIbKUX EPEMEHHBIX.

Kntouesvie nonsamus.: npenen GyHKINUN B TOYKU U 3HaYeHHUE (QYHKIMU B TOYKE, TOYKHU U JIH-
HUM pa3pbiBa (YHKIHH, HEOPEPHIBHOCTH B 00JACTH, OTPaHUYEHHOCTh HENPEPBIBHOW (YHKIHNH,
HauOoJbIlllee U HauMEHbIIee 3HaYeHHs] (DYHKLINUU HETpPEepbIBHOM B 3aMKHYTOM OrpaHHMYE€HHOU 00-
JIaCTH, YaCTHBIC MPUPALIEHNUS U YacTHBIE NMPOU3BOJHBIE, (PU3NYECKHH CMBICT YaCTHBIX MPOU3BOJI-
HBIX.

Jlexkuus 8. @yHKUMHM HECKOJbKHX NepeMeHHBbIX.

Bonpocuwi:

1. ITosnHOE mpupalieHue U nonHeli Auddepernnan GyHKIUN ABYX NEPEMEHHbIX.

2. IIpon3Bo/HAsI 1TO HATIPABJICHUIO U TPATUEHT (DYHKINHU JBYX NIEPEMEHHBIX.

Kniouegvie nonamus: npupaiieHue QyHKIMHM 10 00€MM MEpEeMEHHBIM, (opMysa MOJHOTO
npupaiieHuss QyHKIUU JBYX HEpEeMEHHbIX, auddepeHuupyemas (QyHKIMs, TJaBHas JMHEHHas
YacTh MOJHOTO MPHpAIIEeHus], TPOU3BOAHAS 110 HANPABICHHIO, IPAAUEHT (YHKIUH, JUHUU YPOBHS
(GYHKIUH IBYX [TE€PEMEHHBIX.

Jlekuus 9. HeonpeneneHHblii HHTErpaJl.

Bonpocnwi:

1. ITepBooOpa3Hast u HeonpeaenéHHbII nHTerpan. CBOWCTBA HEONPEAETIEHHOTO HHTETpaa.

2. Tabnuua HeompeneaEHHBIX HUHTErpaioB. MeTo] HeMOCPEICTBEHHOTO UHTErPUPOBAHHUS.

Kniouesvie nonsamusa: nepBooOpa3Has, HEONpPeNeNEHHBI MHTErpajl Kak oOIMHA BHJ BCeX
NepBOOOPaA3HbIX, IEPEMEHHAs HHTEIPUPOBAHNUS, OJIBIHTErpajibHas QYHKIHUS, Ta0IHIIa UHTErPaIoB,
METO/]Ibl UHTEIPUPOBAHHUS, UHTETpAJIbHASL KPUBas.

Jlexuus 10. HeonpenesieHHbIH HHTErpaJl.

Bonpocuwi:

1. Mertoa uHTErpUpoOBaHUs 3aMEHON TIEPEMEHHOM.

2. MeToJ1 MHTETpUPOBAHUS 10 YACTSIM.

Kniouesvie nonsamusa: GopMyia 3aMeHbl IEPEMEHHON B HEOIIPEAEIEHHOM HHTETpajie, METO.
MIOJICTAHOBKH, JIMHEHHBIE MO/ICTAHOBKH, OOpalieHue mpasuia JudQepeHIrpoBaHus MPOU3BEICHHS
IByX (yHKIUMH; GopMysa MHTErpUpOBaHMs IO YacTAM A HEONPEAENEHHOrO MHTEerpana; Tpu
Ipynnbl HHTETPAJIOB, OEPYILNXCS METOOM MHTETPUPOBAHMS 110 YaCTsIM; IPUBEACHUE UHTETpaa K
caMoMy ce0e METOI0M UHTETPUPOBAHUS 110 YACTSIM.

Jlexnus 11. HeonpenejieHHbII HHTErpaJl.



Bonpocuwi:

1. CnenuanbHble MPUEMbl HHTETPUPOBAHUS HEKOTOPBIX TPUTOHOMETPHUYECKHUX (DYHKIIUH.

Knrouesvie nonssmus: OCHOBHbIE TPUTOHOMETPUUECKUE TOKIECTBA, IPOU3BEACHUS YETHBIX U
HEYETHBIX CTENEeHe! CUHyca U KOCHHYCa OJIHOTO apryMeHTa, GOopMyJibl TOHMKEHUS YETHOU CTere-
HU CHHYCa U KOCHHYca, (OpMYIIbI peoOpa3oBaHus MPOU3BEICHUI CHHYCA M KOCHHYCA B anreopan-
YeCKUE CYMMBbI TPUTOHOMETPUYECKUX (PYHKIIMIA, MOJIBEICHUE JIUHEHHON (PYHKIMU MOJ 3HAK U (]-
depennuana.

Jlexnus 12. HeonpeaesieHHbII HHTErpaJl.

Bonpocwi:

1. MaTerpansl oT GyHKIHMA, COACPIKAITUX KBAIPATHBIA TPEXUJICH.

2. VlaTterpupoBaHye NMPOCTEHIINX HppanuoHaidbHbIX (QyHKIuH. [lonsTHe o Hebepymmxcs
HHTErpaiax.

Kniouegvie nonsimus: BbIACIEHNE MTOJIHOTO KBajipaTa U3 KBaJpaTHOI'O TPEXWIEHA, TMHEHHbIE
MOJICTAHOBKHM, METOJI MHTEIPUPOBAHUS 3aMEHOM MepeMEHHON, METO/I MHTETPUPOBAHUS PALIMOHAIIH-
3alMel NOIBIHTETPAIILHOTO BBIPAYKEHUS.

Jlekmus 13. OnpeneneHHbI HHTErpaJl.

Bonpocuwi:

1. Onpenenenue onpeae€éHHOTO MHTErpalia Kak IMpejaena WHTErpalbHON cyMMbl. Teopema
CYLIECTBOBAHMSI OIIPEEIEHHOIO UHTETpajia.

2. OCHOBHBIE CBOWCTBA OMPEACIEHHOTO UHTETpaa.

Kniouegvie nonsamus: WHTErpajgbHas CyMMa U €€ N€OMETPUYECKHI CMBICH, MpEeAesl WHTE-
IPaJIbHON CYMMBI.

Jleknus 14. OnpeneneHHbld MHTErpaJl.

Bonpocuwi:

1. Beiuucnenue onpeaenéHHOro MHTErpaia.

2. HecoOcTBEHHbBIE HHTETPAJIBI IEPBOTO POJIA.

Knrwouesvre nonsmus: bopmyna Herotona-JleitOuuna, dhbopmysa 3aMeHbl IEPEMEHHOMN B OTI-
pelenéHHOM MHTerpajie, MHTErpayibl OT YETHBIX U HEUETHBIX (YHKIUN IO CHMMETPUYHOMY IIpOMe-
KYTKY, (POpMyJia UHTEIPUPOBAHUS 110 YACTSIM JIJIsl ONPEEIEHHOT0 HHTEerpajia, HECOOCTBEHHBIN HMH-
Terpajl MepBOro poja Kak MHTErpaj OT HeNpepbIBHONH (PYHKIMHM MO OECKOHEYHOMY MPOMEXYTKY,
CXOAMMOCTh U PacXOJUMOCTh HECOOCTBEHHOTO HHTerpana, oboOuieHHsle (popmysasl HbroToHa-
Jleitbnua.

Jlexnus 15. OnpeneneHHbId HHTErpaJl.

Bonpocuwi:

1. F'eoMeTpuvecKrii CMBICIT OMPEACICHHOTO HHTETpaIa.

2. BrluncneHue iomaan miocKo (Gurypsl.

Kniouegvie nonamus: KpUBOJIMHEWHAs Tpamnenus, FreOMETPUUECKUN CMBICI ONpeAeIEHHOTO
MHTErpaja OT HEOTpHUIAaTenbHON (QyHKIMH, GopMyna IJIONIAAd KPUBOJUHEWHONW Tpaneuuu, ¢op-
MyJia TUIOMIA/IU TUIOCKON (UTYpBHI.

Jlexkuus 16. InddepenunaibHble ypaBHeHHs NePBOro NopsaKa.

Bonpocbwi:

1. OcHoBHuble noHsATHA AU PepeHInanbHbIX YpaBHEHUH 1-T0 mopsaka.

2. lnddepennmansabie YpaBHEHUS C pa3AeIeHHBIMA U Pa3IeIITIONIMMHUCS TIEPEMEHHBIMH.

Kniouegvie nonamusa: nuddepeHunanbHoe ypaBHEHHE, NOPSAOK auddepeHInalIbHOro
YpaBHEHHUS, YpaBHEHUSI C YACTHBIMH IMPOU3BOJHBIMH, OOBIKHOBEHHbIE TU(depeHIalbHbIe ypaB-
HeHusl, TudepeHIaIbHoe ypaBHEHHE MePBOro MopsaKa, 00JacTb ONpeesieHUs] ypaBHeHUs, pe-
IIeHHE YpaBHEHUs, MHTEerpalibHasl KpHUBasi, o0Ilee pelieHre ypaBHEHUS, YaCTHOE PElleHUE ypaBHe-
Hus, 3a7a4a Komm, HauanpHOE yclloBUE, FeOMeTpUUecKuid cMblci 3anaun Ko, Teopema [lukapa,
0coboe pelieHne; ypaBHeHHs ¢ pa3ielIeHHbIMU U Pa3AesSIOIUMUCS TePEMEHHbBIMH.

Jlekums 17. {uddepennnanbHbie ypaBHeHHs] BTOPOr0 MOPS/AKA, JONMYCKAKIIHe IO-
HHMKeHHUe MOpPsAKA.

Bonpocuwi:



1. OcHoBHble noHATHA AU PepeHInANbHBIX YPaBHEHUH 2-T0 MOPSAIKA.

2. luddepenunanbHble ypaBHEHUS BTOPOTO MOPSIKA, JOMYCKAIOUINE IIOHWKEHHUE MTOPSIKA.

Kniouesvie nonsamus: nuddepeHaabHoe ypaBHEHHE BTOPOTO MOpPsAKa, 00JacTh orpene-
JICHUS] YpaBHEHHUsI, pellieHre, o0llee peleHue U YacTHOe pelleHue ypaBHeHHs, 3a1a4a Komu, Ha-
YaJbHOE YCJIOBUE, FEOMETPpUUYECKU cMbIca 3agaun Komwu, ypaBHeHue Buaa y’ = f(x), ypaBHEHUE
Buga F(x;y’;y") =0, ypaBHeHue Buaa F(y;y,;y")=0.

Jlexmus 18. JIuneiinbie auddepeHunaibHbie YpaBHEeHHsI BTOPOro MOPSiAKAa € MOCTO-
SAHHBIMHU KO3 puuueHTaMu.

Bonpocuwi:

1. JIuneitnpie nuddepeHImaibHbie YpaBHEHHS 2-TO TTOPSAKA C MOCTOSHHBIMHU KO3 puIueH-
TaMH.

2. CBoiicTBa peIICHU JUHEHHBIX YPaBHEHU.

3. Pemienne nuHEHHBIX HEOAHOPOIHBIX AHM(D(epeHInaNbHBIX ypaBHEHUN 2-TO TMOpsAKa C
MOCTOSIHHBIMU KO3((DUIIMEHTaMH C MTPaBOM YacThIO CIIEUAIBLHOIO BU/A.

Kniouesvie nonsamus: nuneitHoe auddepeHnmaibHoe ypaBHEHHE BTOPOTO MOPSIKA € MOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE ypaBHEHUS; CBONCTBA OJHOPOIHBIX
YpPaBHEHUH, JIMHEHHO 3aBUCUMBIE U HE3aBUCHMBIE PEUICHUS, ONPEAECIUTENb BpoHCKOro, xapakre-
PUCTUYECKOE YpABHEHUE, IEHCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUYECKOTO ypaBHeE-
HUS, METOJ HEOMpeACNICHHBIX K03(D(UIMEHTOB, MpaBas 4acTh ypaBHEHHS Buua f(x)=e** P (X),
npasas 9actb Buaa f(x)=e* (P, (x)cosbx +Q, (x)sinbx).

3. MeToauyeckne yKazaHusi JUIsi 00y4alOIIMXCS MO MOAT0TOBKe K MPAKTHYECKHM 3aHATHAM

1. Yrenne KOHCIIEKTa JIEKINH U y4eOHHKA JOKHO COMPOBOXKIATHCS MPAKTHUYECKUM pellie-
HUEM U MCCIIEJOBAHNEM MATEMaTUYECKUX 3a/1a4 HA OCHOBAaHUM TEOPETHYECKUX MOJOKEHUN TUCIIU-
IUIVHBI, U1 Y€r0 PEKOMEHAYETCS 3aBECTU CIIELUAIbHYIO TeTpaab. ECiu CTYyIEHT BUAUT HECKOJIBKO
MyTeW AJis pelieHus 3aJaud, TO OH JOJDKEH CPaBHUTh MX M BBIOpATh U3 HUX caMblil yoOHbIH. [1o-
JIE3HO J0 Hayalla BBIYMCIEHWA COCTaBUTh KPATKUil IJIaH peuieHus. PemieHus 3agad U npuMEpPOB
cllelyeT u3jaratb NoJpoOHO, 0OOCHOBBIBaTh Ka)KIAbI ATAll PEIIEHUs, UCXOJs U3 TEOPETHUECKUX
MOJIOKEHUH Kypca. Beluncienus: pacnonaraTe B CTPOroM HOPSAJIKE, OTJENSs BCIOMOTaTeIbHbIE BbI-
YHCJIEHUSI OT OCHOBHBIX. OMMOOYHbIE 3alMCH CIEAYeT HE CTUpaTh M HE 3aMa3blBaTh, a 3aUEpPKU-
BaTh. B MPOMEXYTOYHBIX BBIYMCICHUSX HE CIEAYyeT BBOJIUTH MPUONIMIKEHHBbIC 3HAUCHUS KOPHEH,
norapudMoB, yucaa T U T.M. YepTekn MOKHO BBINONHITH OT PYKH, HO aKKypaTHO U B COOTBETCT-
BUH C JJaHHBIMHU YCIIOBUSIMH M yKa3aHueM maciitaba. Ecnu uepTtexx TpeOyeT 0co00 THIaTeIbHOTO
BBINOJIHEHUS, HAIIpUMeED, MPHU TpapuyuecKoil NpOBepKe PELIeHHUs, TOTYYEHHOT0 MyTEM BBIUKMCIICHU,
TO CJIEYET MOJIb30BaThCS JIMHENKOHN, TPAHCIIOPTUPOM U JIEKATIOM.

2. Pemienne Kakaoro 3ajiaHus JOJDKHO JIOBOJUTHCS IO OKOHYATEIbHOI'O OTBETa, KOTOPOIO
TpeOyeT ycioBue, U, 0 BO3MOKHOCTH, B O0IIIEM BH/JIE C BHIBOJIOM (DOPMYJIBL. 3aTe€M B MOIYYEHHYIO
(bopMyiTy MOACTABISIOT YUCIOBBIE 3HAUYCHUS (€CTTU TAKOBBIE 1aHbI) BXOASIINX B HEe OYKB.

3. [lomy4eHHBII OTBET CIEAYyeT MPOBEPATH CITOCOO0aMH, BHITEKAIONIMMH M3 CYIIECTBA JIaH-
HOW 3amauu. Ecnm, Hampumep, pemianack 3ajada ¢ KOHKPETHBIM (PU3MUYECKUM, I'€OMETPHUUECKUM
WM SKOHOMHYECKHM COJAEPKAHNUEM, TO MOJIE3HO MPEkKIE BCErO MPOBEPUTH Pa3MEPHOCTh MOJIy4YEH-
Horo otBeta. [lone3Ho Takxke, €Ci BO3MOXKHO, PELIMTh 33Jjauy HECKOJIbKUMH CIIOCOOAMHU U CpaB-
HUTB MTOJYYEHHBIE PE3YIIbTaThI.

4. PemieHue 3a/a4 ONPEAEICHHOTO TUIA HY)KHO MPOJOJDKATH /10 MPUOOPETEHUS TBEPBIX
HaBBIKOB B UX peuieHuH. OJHAKO ClleyeT MpelocTepedb OT BeCbMa paclpOoCTpPaHEHHOW OMIMOKH,
3aKJIIOYAoIeiicss B TOM, YTO OJaromojiyyHoe pelleHHe 3aJay BOCIPHUHMMAETCS CTYAEHTOM Kak
MIPU3HAK XOPOLIEro yCBOEHMs Teopuu. [IpaBuiibHOE pemieHne 3aJau 4acTo MOJIy4aeTcsl B pe3ylib-
TaTe MPUMEHEHUSI MEXaHMUYECKH 3ay4eHHBIX (JOpMYJ M YKa3aHUH MO WX MCIIOJIB30BaHHIO 0e3 MOHU-
MaHUs CYIIHOCTH. MOHO CKa3aTh, YTO yMEHUE pelIaTh 3a7auu SBIsieTcs He0OXOAUMBIM, HO SIBHO
HEJIOCTATOYHBIM YCJIOBHEM XOPOLLIErO 3HaHUS TEOPUH.

5. Ecnu mpu pelnieHun MpakTUYECKUX 337ad y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelInuTh
KOTOPBIE CAMOCTOSITETILHO HE YIAeTCsl, OH MOKET OOpaTUThCS K MPENoJaBaTeiio A MOJTYYeHUs OT



HEro yKa3aHui B BHJIE€ NMCbMEHHOW WM YCTHOM KOHCYJIbTalMU. B CBOMX 3ampocax CTyAEHT I0JI-
’KEH TOYHO YKa3bIBaThb, B UYEM OH HCIBITHIBACT 3aTPYAHECHUE NIPU PEILICHUU 33/1a4M, KAKOB XapaKTep
3TOTO 3aTPYAHEHUS, IPUBECTU MPEANoaracMblil IUIaH pelleHus. 3a KOHCYJIbTallel cienyer o0-
palarbCcs U B CIy4asx, €CJIM BOZHUKHYT COMHEHUS B NIPAaBUJIBHOCTH OTBETOB PEIIAEMBIX 3aJ1a4 WJIN
B IIPAaBUJIBHOCTH OTBETOB HA BOIIPOCHI JIs1 CAMOIIPOBEPKH.
TemaTuka NPaAKTHYECKUX 3AHATHI
IlepBbIii cemecTp

3ansitue 1. MaTpuibl U onpeaeJuTe .

Bonpocuwi:

1. Onepanuu Hag MaTpULlAMH U UX CBOMCTBA.

Kntouegvie nonamus: TMHENHBIE ONEPALMK: CIOKEHUE U BBIYUTAHUE MATPULl, YMHOKCHHUE
4lCJla Ha MATpUIly; HEJIIMHEHHBIE ONEPALlMA: YMHO)KEHHE, BO3BEICHUE B LEIYIO ITOJIOKHUTEIbHYIO
CTENEHb, TPAHCIIOHUPOBAHNE MAaTPHULl; OCHOBHBIE CBOMCTBA HEJIMHEWHBIX OllEpaLui.

3aoanusa:
ey _ (3 4 A ]
1. Jano: A = (5 _4), B= (2 5). Haitnure:
a) A+ B; 0) 2B —5A;
B) 2A" + 3B'.
1
2. Jlano:A=(1 -1 4),B= ( 3 ) Haiinure:
—1
a) AB; 6)ATB'.

3. HaiinmuTe nmpon3BeaeHHs:

1 0 4 1 4 6 7
a) (—1 3 n)(—z ); o)(1 —3 2](—1 0 1).
1 0 —1 3 0 —4 1

4. Jlano: A = ( ; _; ) Hatinure AZ u A%,

5. Haiiute nmpousBeneHus:

A Ve 1 -2 o\fr Tt ¢
a)(l 4)[3 4]; 6)(2 . 4}(5 3 1).

2 5 2 o 3
3 4 2 s 1 3
6. lano: A = ( p— ), B= ; i ,C= ( 0 4 ) [IpoBepsTe, uTO:
a) A (BC) = (AB) C; 6) (AB) = B'A" .
3ansaTue 2. MaTpuubl U ONIpeeTUTeIH.
Bonpocbwi:

1. Onpenenurenu, UX CBOUCTBO U BHIUHCIICHHE.

Kniouegvie nonsamusa: rnaBHas ¥ MoOOYHAs TMAroHaNIM KBaJpaTHOW MaTpHUIbl, MUHOP U aJl-
reOpanueckoe JOTOMHEHUE dJIEMEHTa ompeenurTens, mpaBuino Cappyca, TeopeMa pas3loKeHUs,
¢dbopmynbl Jlannaca, BRIYUCIIEHNE OMPEEIUTENS] HA OCHOBAaHUHU CBOMCTB OOHYJIMBAHUEM 3JIEMEHTOB
CTPOKH WJIH CTOJOIIA.

3aoanus:

1 2y, (1 3 _ _
1.11aHo.A_[_3 5],3_(4 _1).HpOBepLTe,qToAB¢BA,H0|AB|—|BA|—
=|4]]B|
2. Beraucinure onpeaeauTei 1Mo OIpeaeICHHIO:

2 1 3 -z —1
a)ls 3 2; 6 l-2 s 3|
1 4 3 3 —4 2

3. Beraucnure onpenenurenu no npasmny Cappyca:



3 2 —4 4 2 -1

a)[—¢ 1 -2 6)|5 3 —2|.

5 2 —3 3 2 -1

4., Beryucnure 1o TEOPEME PA3JTIOKCHUS, UCIIOJIB3YS psAd C HarOOJBIINM YUCIOM Hyneﬁ:
1 2 3 4

2 3 0
0 2 5 9
a)|7 6 1f; O o o 3 7
6 5 0

-2 -4 -6 1
5. Beaucnure onpenenanTenb, OOHYINUB MPeaBAPUTEIHHO KaKOH — MO0 s, a 3aTeM pasiio-

KHUB OIPEACTUTEIb M0 STOMY PAIY:

5 -2 1 3 1 —5 \2 2
1 3 -2 2| -1 7 -3 4
Als 2 o 10f Ol 2 9 5 7|
7 14 21 -7 1 -6 4 2
3ausite 3. MaTpHIbI U ONpPeAeTUTEH.
Bonpocwi:

1. O6parHas marpuia. Pemenue MaTpu4HbIX ypaBHEHUH.
2. Penienne cucteMbl 3-X TUHEHHBIX ypaBHEHUH ¢ 3-Ms Heu3BecTHbIMU 10 dopmynam Kpa-

Mepa U METOJIOM 00paTHOM MaTPHIIbL.

Knrouesvie nonsmusi: CANHNWYHAasA MaTpHIia, 06paTHa;1 MaTpula, BBIPOKACHHAA 1 HCBBIPOK-

ACHHAs MaTpHIIbI, aﬂre6paI/IquKI/Ie JAOIMMOJIHCHUA 3JICMCHTOB MAaTpPHIIbI, HpI/ICOGZII/IHéHHaﬂ marpuia,
MaTPUYHOE YPABHEHHE U €T0 PEUICHUE, ONPEACITUTEIb IHHCHHON CUCTEMBI, BCIOMOTATEIbHBIE OTI-
penenutenu, popmyisl Kpamepa.

PHLBL.

3aoanus:
o _ {3 2 . 1
1. Jano: A = ( = ) Haiignre A .
i _ _f3 4 _f2 1

2. Pernute Matpuunbie ypaBHeHus AX = B, YA = B,rtne A = ( — }, B= ( — )

1 2 3
3. lano:A=| 4 5 & | Haiigure At

2 8 9

X+2y+ z =4,
4. Pemute cucteMy 4 3x—5y+3z =1, mo ¢popmynam Kpamepa u meTooM 00paTHOM MaT-
2X+7y— z =8

3ansitue 4. CucremMbl JIMHEHHBIX YPABHEHUHA.

Bonpocnwi:

1. Pemenue TMHEWHBIX CUCTeM MeToIoM [ aycca.

Knrouesvie nonsimusa: MeToJl UCKIIIOYEHNSI HEU3BECTHBIX, IIaru mpoiecca ['aycca, sneMeH-

TapHbIe MpeoOpa3oBaHUs MATPUI] U JTUHEWHBIX CHUCTEM, PaBHOCHIIbHBIE CHCTEMBI, HYJEBOE U MpO-
THBOPEUMBOE YpPaBHEHHS CHCTEMbI, paclIUpeHHasi MaTpulla CUCTEMBI, TPEyrojibHas MaTpUla, Tpa-
NelreBuIHas MaTpuLa, NpsiMoil 1 oOpaTHBIN X0 mporiecca ["aycca.

3aoanus:
1. Pemmute cuctemsl ypaBHeHUI MeTonoM [aycca:
X, + 2X, +3X; = 6, 3%, — 2%, +3X; — 3%, =0,
a) {2, +3x, — X, =4, 0) {3%,—2X, —X; + X, =0,
3% + X, —4X%, =0; X, — X, + 2% + 5%, = 0;

2% + X, + X3+ X, =1,
B) 1%, — X3 +2X, =2,
2%, + 2%, + 3%, =3.

2. Pemiute MaTpu4HbIC ypaBHEHUS:



2 8

21 107 4 3
a) X = . 6) X =1 1
11 8 1 2 11
0 -1
3ansaTue 5. CucreMbl JIMHEHHbIX YPABHEHUIA.
Bonpocnwi:

1. Pemenue nuHeitHbIx cucteM MetoaoM XKopnana — ["aycca.

2. Boruncnenue panra Matpuisl MetogoM JKoprana — ["aycca.

3. UccrenoBanue COBMECTHOCTH JIMHEHWHBIX crcTeM 1o Teopeme Kponekepa — Kamnen.

Kntouegvie nonsmus: TUHEHHas cuCTeMa ¢ 0a3ucoM, OasMCHBIE HEH3BECTHBIC, CBOOOIHBIC
HEHM3BECTHBIC, 00Iee PEIICHUE, YaCTHOE PelIeHne, Oa3iCcHOE pelieHre, MHHOp K — ro mopsinka mar-
PHILIBL, ONpE/eTIeHne paHra MaTpuilbl, MeTox JKoprana — ['aycca sieMeHTapHBIX MpeoOpa3oBaHuUit
MaTpUIIbl, pAaHT MaTPHUIBI CUCTEMBI, PAHT PACIIMPEHHON MaTpHIibl, (HhopMyIHpoBKa TeopeMbl Kpo-
Hekepa — Kamnemnm, HecoBMecTHast ccTeMa, ONpeaeIéHHast CHCTEMa, HeOIpeIeIEHHAs CUCTeMa.

3aoanus:
1. Haiinure 6a3ucHbBIE pelIeHHs CUCTEMBI ypaBHeHU MeToioM XKoprana — ["aycca:
2) {xl +2X, — X3 =5, 5) {le + Xy — Xy — 2X, = —4,
2X, — X, —3Xy = —4; X+ X, =Xy +2X, =1;
X+ Xy + X5+ X, =2, 3X; — X, + 2%, + 2X, =18,
B) < 2%, + 2X, — X3 + 2X, = 2, ) {=X% =X, +2%, =0,
X — X, — X, =2, X+ X, + X3 —2X, =1.
2. YCTaHOBUTE COBMECTHOCTH CHCTEM:
X+ X+ X = 3, X —2X, — 3%X; =-3,
+ X, +3X, =—1, +3X,— 5x,= 0,
a) X+ X 3 6) % 2 3
2X + X, = 2%, = 1, - X +4%+ X= 3,
X +2X, —=3%, = 1. 3X, + X, —13X, =—6.
2%+ Xy — Xg— X+ X =1,
B) X = X+ Xg+ X, — 2% =0,

3%, +3X, —3X%;, —3X, +4X%X; = 2,
4X, +5X, —=5X; —=5X, + 7X; = 3.

3ansitue 6. CucremMbl JIMHEHHBIX YPABHEHUH.

Bonpocbwi:

1. BeruucieHnrne cOOCTBEHHBIX 3HAYEHHI U COOCTBEHHBIX BEKTOPOB KBaPATHON MATPHIIBL.

Kniouegvie nonamus: onHOpOAHAS JIMHEWHAs CUCTEMa, OMPENENIUTENb OJAHOPOAHON CHUCTe-
MBI, COOCTBEHHBIE 3HAUYEHHUS M COOCTBEHHBIE BEKTOPHI KBaIPAaTHOW MATPHIIBI, XapaKTEPUCTHUECKOE
ypaBHEHHUE U XapaKTEPUCTHUYECKUH MHOTOWICH MaTpuIibl, MmeTo1 XKopmana — ["aycca.

3aoanus:

1. Haiimute coOCTBEHHBIC 3HAYCHUSI 1 COOCTBEHHBIE BEKTOPBI MATPHIL;
-1 -2 12 5 -7 0
a)| 0 4 ; 0)|-3 1 0 |;
0 5 12 6 -3
-3 2 23
B)|-2 1
15 -7
4 0 5
ml7 -2 9
3 0 6
3ausitue 7. MeTo KOOpPAUHAT.
Bonpocuwi:
1. JlekapTOBbI KOOPAMHATHI TOUKH HA MPSAMOU U Ha TJIOCKOCTH.

3
6
0
0l; T)
4

o O BB
w U1
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2. JIBe npocTeNIne 3aa4i aHAIMTUIECKOW FEOMETPHUH Ha IUIOCKOCTH.

3. CocraBneHre ypaBHEHHUS JIMHUM KaK F€OMETPUYECKOrO MecTa TOYeK, 00JIaJaroIinuX 3a-
JTAHHBIM CBOMICTBOM.

Kntouesvie nonsmusi: n1eKapToBbl KOOPJAMHATHI Ha MPSIMOM, BEIMYMHA U JJIHHA OTpPE3Ka Ha
NpsSIMOM, JIEKapTOBBI KOOPJMHATHI TOYKU Ha IUIOCKOCTH, (hOpMyJia pAacCTOSHUS MEXY IBYMs TOY-
KaM#, GOpMYJIbI JCJICHUS OTPE3Ka B JAHHOM OTHOIIICHHUH, OMpE/Ie/ICHIE YPAaBHEHHUS C IBYMS Iepe-
MEHHBIMH, OIPE/ICIICHAE YPAaBHECHUsI JIMHUH, TEKYIIUEC KOOPIMHATHI TOYKU JIMHUH, KAHOHHYCCKUC
yYpaBHEHUS KPUBBIX BTOPOTO MOPSIIKA.

3aoanus:

1. TToctpotite Ha yrciaoBoil mpsamoii Touku A(-5), B(4) u C(-2) u naiigure Benuuunbl AB,
BC u AC otpeskoB AB, BC u AC . IIposepste, uto AB + BC = AC.

2. Haiitu Benmunny AB u amny | AB | otpeska AB, 3aaHHOTO TOUKAMHU:

a) A(5) u B(2); 0) A(-5) u B(-3).

3. BerancnuTe KOOpAMHATY TOYKH A, €CJIA U3BECTHBI:

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

4. Onpenenure, B KAKUX Y€TBEPTAX MOXKET ObITH paciosiokeHa Touka M(X; Y), ecnu:
a) xy <0; 0)Xx+y=0;

B)X+Yy<O0; r)x—y<0.

5. Hausr Touku A(0; 0), B(3; —4); C(=3; 4), D(-2; 2) u E(10; —3). Onpenenute paccrosaue d
MEKI1Y TOUKAMH:

a) Au B; 06)BuC.

6. Otpe3ok, orpannycHHbI ToukamMu A(1; —3) u B(4; 3), pasieneH Ha TpU paBHBIC YaCTH.
Omnpenenute KOOPAMHATHI TOYCK JICIICHHS.

7. Ilpsimast ipoxoaut 4yepe3 Touku M(2; —3) u N(-6; 5). Haligure Ha 3TON HpsAMOH TOUKY,
OopAMHaTa KOTOPOH paBHa —S.

8. Hanumnte ypaBHEHHE JIMHUH, [0 KOTOPO# ABMKETCs Touka M(X; Y), paBHOYAaIeHHAS OT
touek A(0; 2) u B(4; -2).

9. Hannmmre ypaBHEHHE MHOXKECTBA TOYEK, CyMMa PacCTOSTHUM KaXXI0H U3 KOTOPBIX OT TO-
yek F1(2; 0) u F(-2; 0) paBHa 2.5

10. Hanmmite ypaBHeHHE TpaeKTOpuu TOYKH M(X; Y), KOTOpas Ipu CBOEM JBHIKECHHUH OCTa-
ercs BaBoe ommwke k Touke A(0; —1), guem k Touke B(0; 4).

3anstue 8. [Ipsimast JIMHUSL.

Bonpocuwi:

1. YpaBHeHue npsMoil: a) Npoxoasiieil yepes3 JaHHYI0 TOUKY B JaHHOM HalpaBjieHHuH; O) ¢
YTIIOBBIM KOX((QHIUEHTOM; B) MPOXOJAIICH Yepe3 JBE JaHHBIC TOYKH; I') 00Ilee ypaBHEHHUE IIpsi-
MOH.

2. YpaBHEHHE TTyYKa MPSMBIX.

3. Yroa mMexmay ABYMs MPSIMBIMH, YCIOBHS MapaJiIeIbHOCTH M MEPICHIUKYISIPHOCTH TPSi-
MBIX.

Kntouesvie nonsimus.: onpenelieHHe yria HaAKJIOHA M YIJIOBOTO KOA(QQHIIMEHTA MPSIMOM, yT-
J0BOW KOA((GUIMEHT OTpe3Ka, HENOJIHbIC YpaBHEHHS TPSMOH, 3HAYEHHs TAHT€HCa HEKOTOPBIX YT-
710B, GOPMYJIBI IeJICHHSI OTPE3Ka MOMoJIaM, MOHATHE U YPAaBHEHHUE ITyUyKa MPSIMbIX, ONpPE/ICICHUE yT-
Ja MEXAY IBYMS MPSIMBIMHU, YCIIOBUS TTApaJICIbHOCTH U MEPIEHIUKYISIPHOCTH TPSMBIX.

3aoanus:

1. CocraBbTe ypaBHEHHE MPSIMOiA, oTcekaromeil Ha ocu Oy oTpe3ok b = 3 u oOpasyromeii ¢
ocero OX yron: a) 45°% 6) 135°. ITocTpoiite STH IPSIMBIE.

2. Onpenenure napametpsl K 1 D Ui KaXI0M U3 IPSMBIX:

a) 2x — 3y = 6; 0) 2x + 3y = 0;
B) Y =-3; r) %4—%:1.

3. ITocTpoiite npsMebie:
a) 3x + 4y = 12; 0) 3x—4y =0;



B) 2X—5=0; r)2y+5=0.

4. Onpenenure mapamerpsl K u b mpsimoit, npoxosiiei yepes Touky A(2; 3) U COCTaBIIAIO-
meii ¢ ocbto OX yrou 45°. CocraBbTe ypaBHEHHE 3TOM MPSMON.

5. Hanumure ypaBHEHHE MPsAMOii, nmpoxoasiien yepe3 Touky A(4; 3) u oTcekaromiei ot Ko-
OPJIMHATHOT'O YIJIa TPEYTOJIbHUK ILIOINA/IbI0, PABHOM 3 KB. €]I.

6. Haruimre ypaBHeHHE MPAMON, mpoxosineii uepes Touku A(—1; 3) u B(4; -2).

7. Harmmmre ypaBHeHUE NMpsiMOH, mapaiuienabHoi ocu Oy m orcekarommeid Ha ocu OX oTpe-
30K, paBHBIU: a) 4; 0) —5; B) 0.

8. Hanmmmre ypaBHeHue mpsiMoH, mapaiuienabHoit ocu OX u orcekatomeid Ha ocu Oy orpe-
30K, paBHBIU: a) 6; 0) —2; B) 0.

9. Onpenenure yroi Mexay MpsIMBIMH:

a) y:2x—3Hy=%x+1; 0) 2x+y=0 1 y=3x—4,

10. Cpenu mpsimbix 3X—2y + 7 =0, 6x—4y—-9=0, 6x+4y—-5=0, 2x + 3y — 6 = 0 ykaxu-
Te MapajuleibHble U NePHEHIAUKYIISPHBIE.

11. B tpeyronbshuke ¢ BepumHamu A(-2; 0), B(2; 6) u C(4; 2) nposenenst Beicota BD u me-
nuana BE. Hanumute ypaBuenue ctoponsl AC, menuansl BE u Boicots BD.

12. Hanmmure ypaBHEHHE HPSAMOM, eciid Touka A(2; 3) Cly)KUT OCHOBaHHEM IEPIICHINKY-
Jsipa, ONYIIEHHOr0 U3 Hayajla KOOPAMHAT Ha 3Ty HPSIMYIO.

13. Hanumute ypaBHEHHE MPSAMOU, rpoxoasiieit yepe3 Touky A(5; —4) u cocrapsromei ¢
ockto OX TOT ke yroi, yTo U npsivast 5X + 2y — 3 = 0.

3ansrue 9. [Ipsamas JIMHUSL.

Bonpocwi:

1. PaccTosiHME OT TOUKH J10 MPSAMOM.

2. CMmemaHHbIe 3a/1a41 Ha MPSMYIO.

Kniouesvie nonsmus: Gopmyina pacCTOSHHS OT TOYKH A0 MPSIMOM, pacCTOSHHE MEXIy Ta-
paJUIETbHBIMU NPSIMBIMH, OTPEAETICHUE BBICOTHI TPEYrOJIbHUKA, YpaBHEHHE My4Ka MPSMBIX C LEH-
TPOM B JIaHHOI TOYKE; ypaBHEHUE MPSAMOM, MPOXOAAIIEH Yepe3 JBe JaHHbIE TOUKH; O0Ilee ypaBHe-
HUE MPSIMOI; TOUKa MepecedyeHust IBYX MpsMbIX; (GOPMYbl JeJIeHUs] OTpe3Ka MOMojaM; YCIOBUS
MapajIeIbHOCTH M NIEPIICHAUKYIISIPHOCTH IBYX TPSMBIX.

3adanus:

1. ITokaxwure, 9yto npsimbie 2X — 3y — 6 = 0 u 4X — 6y — 25 = 0 mapayuienbHBI M HalIUTE pac-
CTOSTHUE MEX]ly HUMH.

2. Haitnure nnmuny BeicoThl BD B Tpeyronbshuke ¢ Bepmuaamu A(-3; 0), B(2; 5) u C(3; 2).

3. Haiinute ypaBHeHue MpsiMOH, mpoxonsuiel yepe3 Touky (—1; 1) Tak, uToObl cepenuHa ee
oTpe3Ka Mexay npsamMbiMu X + 2y —1 =0 u X + 2y — 3 = 0 nexana aHa mpsimoit X —y — 1 = 0.

4. B tpeyronsauke ABC nanbl: a) ypaBHeHue ctoponsl AB 3X + 2y = 12; 6) ypaBHEeHHE BBI-
cotel BM X + 2y = 4; B) ypaBHeHue BbicoTel AM 4Xx +y =6, rne M — Touka mepecedeHus BBICOT.
Hanummre ypasaenust cropon AC, BC u Beicotsl CM.

5. Hanumure ypaBHEHME NpsSMOM, Mpoxosiied uepe3 Touky M mepeceueHus: mpsiMbIx
5X—y+10=0wu 8x + 4y + 9 = 0 u mapamnensHO mpsimoii X + 3y = 0.

3ansitue 10. KpuBble BTOpOro nopsiaka.

Bonpocuwi:

1. KpuBbie BTOporo mopsijika: OKpy>KHOCTb.

2. Dnric.

Kniouesvie nonsamus.: o01iee ypaBHEHHE JIMHUN BTOPOTO TMOPSAKA; YCIOBUS, TPU KOTOPBIX
of11ee ypaBHEHUE ONPEACISET OKPY)KHOCTD; BBIJICJICHUE MOJIHBIX KBAJApPaTOB B OOIIEM YpaBHEHUHU
JMHUNA BTOPOTO MOPSIIKA; LEHTP U PaJnyC OKPYKHOCTH; KAHOHUYECKOE YPABHEHUE OKPYKHOCTH;
bopMynbl AeTIeHUs OTpe3Ka IOMOoJIaM; TOYKM NEePECeUeHHs JTMHHIA; pelIeHHE CUCTEM JMHEWHBIX
YpaBHEHMH, OIpeie/IeHue U KaHOHUYECKOE YpaBHEHME 3JUINIICA; (POKYCHI, OTYOCH, IKCLIEHTPUCH-
TeT U (POKAIbHBIC PAANYCHI DIJUIUIICA.

3aoanus:



1. ITocTpoiiTe OKPYKHOCTH: a) X2 +y*—4x+8y—16=0;6) x* +y*—8x + 12 =0.

2. Jlana touka A (—2; 3). Hamuiuure ypaBHEHHE OKPYKHOCTH, JTHAMETPOM KOTOPOM CIIYKUT
otpe3ok OA.

3. OkpyxHOCTh Kacaercss ocu OX B Hayaime KoopauHaT u mpoxoaut depe3 Touky A (0; 4).
Hanummre ypaBHEHHE OKPY>KHOCTH M HAMUTH TOYKHU IMepecedeHus e€ ¢ OUCCeKTprucaMu KOOpIuHaT-
HBIX YTJIOB.

4. Haiimute NEHTp U paanyc OKPYKHOCTH, poxosiiei yepes Touku A (—1; 5), B (-2; -2) u
C (5; 5).

5. Tloctpoiite smmnc 3x* +16y? = 192. Haiimure: a) moxyocw; 6) KOOPIMHATH (POKYCOB;
B) OKCIICHTPUCHUTET.

6. Hanummre kaHOHNYECKOEe YpaBHEHHUE 3JUIUIICA, €CJIM U3BECTHO, UTO: a) OOJbIIast MOIyoCh
a = 6, a skcuentpucurert € = 0,5; 6) paccrostHre MEKAy GoKycamu paBHOo 6,aa +b =9,

7. Hanumure KaHOHWYECKOE YpaBHEHHE JIUIMIICA, MPOXOMAIIEIo 4yepe3 TOYKU M,(2;3) u

M {1; ﬁj

2

8. DJTHIIC TIPOXOIHUT Yepe3 TOUKY M (—4;+/21) M UMeeT SKCIEHTPHUCHUTET & =%. Hanummure

ypaBHEHME JUIMIICA U HalliuTe g)OKaJILHHe panuycel Touku M.

9. Ha smmmnce 9%° + 25y° = 225 HaliuTe TOUKY, PACCTOSHHE KOTOPOH OT IPaBoro (oKyca B
YeThlpe pa3a 00JIbIIe PACCTOSHUS €€ OT JIEBOTO (PoKyca.

10. Onpenenute TpaeKTOpuio TOYKH M, KOTOpas MpH CBOEM JBMKCHHU OCTAETCSl BIBOC
ommxke k Touke F(—1; 0), guem k mpsmoii X = —4.

3ansaTue 11. KpuBbie Broporo nopsiaka.

Bonpocuwi:

1. T'unepOona.

2. ITapaGona.

Kniouegvie nonsamus: onpeneneHuss 1 KaHOHUYECKUE YPaBHEHMs TMIEpOOIbl U 1apadoIibl;
(OKYCBI, MOTYOCH, SKCLIEHTPUCUTET, ACUMITOTHI ¥ (POKATIBHBIE painyChl TUIIEPOOIIbI; TUPEKTPHCA U
(boxanbHbIN TapaMeTp rnapadosibl

3aoanus:

1. IoctpoiiTe runepbonry 3x? —4y2 = 12. HaiimuTe: a) OEMCTBUTENBHYIO U MHUMYIO IOJTY-
ocu; 6) KoopaAUHAThI (POKYCOB; B) SKCLHEHTPUCUTET; I') ypaBHEHUS aCUMMTOT.

2. Harmmure KaHOHUYECKOE YpaBHEHHE THIIEPOOIIBI, €CITH U3BECTHO, UTO:

a) IeHCTBUTENbHAS MTOJYOCh a = 2J5,a SKCLIEHTPUCHUTET & = /1,2 ;

L’

0) pacctosiHue Mexny pokycamu 2C = 20, a ypaBHEHHE aCUMIOTOT Yy =+ 35

3. Ha rumep6omne x* — 4y? = 16 B3sta Touka M ¢ opauHaToi, paroii 1. Haiimre paccrosiHie
ee OT (JOKYCOB.

4. Hanmumure ypaBHEeHUE mapadoibl:

a) npoxoasmieit uepe3 Touku (0; 0) u (1; —3) u cumMmMeTpuyHOM OTHOCUTENBHO ocu OX;

0) mpoxosmieit yepe3 Touku (0; 0) u (2; —4) ¥ CUMMETPUIHON OTHOCUTENBEHO ocu Oy.

5. Hanummre ypaBHeHHe mapaboibl U ee TUPEKTPUCH, €CIM W3BECTHO, UYTO Mmapaboa mpo-
XOJMT Yepe3 TOUKH IepecedeHust mpsiMoit X + Y = 0 u OKpyKHOCTH X+ y2 + 4y = 0 ¥ cumMmmMeTpUYHA
otHOcUTeNnbHO ocu Oy.

6. Ha mapa6one y* = 6X HaiiauTe TOUKY, GOKATBHBIH Pajnyc KOTOpOil paBeH 4,5.

7. Hanummre ypaBHEHHE MHOXECTBA TOYEK, OJMHAKOBO yaaneHHbIX oT Touku F(0; 2) u ot
npsiMoit Y = 4. Halimyute TOUKHM TiepeceueHust STOi KPUBOM C OCSIMH KOOPIMHAT M IIOCTPOUTE €e.

3anstue 12. BektopHas aiaredpa.

Bonpocnwi:

1. JlexapTOBBI KOOPAMHATSHI, JUIMHA U HANPABJISAIONINE KOCUHYCHI BEKTOPA.



2. Jluneiinple onepanuy HajJ BEKTOpaMH B KOOpAWHATHOH (opme. PaznoxeHue BekTopa mo
0a3ncy Ha IIOCKOCTH.

Kniouegvie nonssmus: n1ekapToBbl KOOPAMHATHI TOYKM M BEKTOpa B MPOCTPAHCTBE, JIMHA H
HAalpaBJISIOIINe KOCHHYCHl BEKTOpa, JIMHEHHBIC ONEpali B KOOPIMHATHOH (hopme, ycIoBuUS pa-
BEHCTBA U KOJUTMHEAPHOCTH BEKTOPOB, MOHATHE 0a3uca Ha IUIOCKOCTH, TMHEHHAs KOMOMHAIINS BEK-
TOPOB, Pa3JIO’KEHNE BEKTOpa 1o Oasucy.

3aoanus:

1. Haust Touku A(1; 2;3) u B(3; —4; 6). Haiinure 1iMHY B HallpaBiIsIOIINE KOCHHYCHI BEKTO-
pa AB.

2. Jlanbl n1Be KoopauHATHl BeKTopa: X =4, Y =—12. Onpenenute ero TpeTblo KOOpAUHATY Z
TIPY YCIIOBMH, 4TO |al=13.

3. OnpenenuTe Hayalo BeKTOpa a={2;—3;—1}, €CIM €ro KOHEI[ COBIAJAaeT C TOYKOMH
1;-1; 2).

4. Bekrop cocrasistet ¢ ocsimu OX u Oz yrusl oo = 120° u y = 45°. Kakoii yros oH cocrasis-
eT ¢ ocbro Oy?

5. Paguyc-BexTop Touku M cocrasiser ¢ ocbro OX yron 45° u ¢ ockro Oy — yron 60°. [Tnuna
ero paBHa 6. OnpenenuTe KOOpAUHATH TOuku M, ecnu ee koopauHara Z OTpULIATENIbHA.

6. ITo croponam OA u OB mnpsimoyronbauka OACB 0T/I05KEHBI €IMHMYHBIE BEKTOPBI | U | C

o6mMM HauanoM. Beipasute yepes i u j BekTopsl OA, AC,CB, BO,OC, BA, eciu auuua OA =3 u
OB =4.

7. Ha mutockoctu OXY MOCTPOUTH BEKTOPHI OA=a=2i, OB=b=3i+3j u OC=c=2i+6j.
Pa3zjioxuTe BEKTOP C IO BEKTOPaM a u b .

8. [IpoBeprTe KOMITMHEAPHOCTh BEKTOPOB 5={2; -3 u 5={—6; 3;—9}. YcraHoBuTe, Kakou
13 HUX JUIMHHEE APYroro M BO CKOJIBKO pa3, Kak OHM HalpaBJI€Hbl — B OJJHY WM B MPOTHUBOIOJIOK-
HbIE CTOPOHBI.

3ansitue 13. BekTopHas aiaredpa. ILlnockocTsh 1 npsiMasi B POCTPAHCTBE.

Bonpocuwi:

1. CxanspHoe npousBe/ieHHEe BEKTOPOB U €r0 CBOMCTBA.

2. YpaBHEHHE TUIOCKOCTH.

Kntouegvie nonsamus: ckansipHOe MPOU3BENCHNE, POEKINS BEKTOPA HA BEKTOP, YCIOBUE Op-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXAY ABYMs BEKTOpaMH, HOPMaJIbHBIN BEKTOP IJIOCKOCTH,
o0111ee ypaBHEHUE U HETOIHbIE YPAaBHEHHSI IJIOCKOCTH.

3aoanus:

1. HaiiauTe ckansgpHoe IpOU3BeIeHHE BEKTOPOB a U b, 3Had, uTo |a|=3, |b|=4 U BEKTOPHI
0o0pa3yroT yroa ¢ = % \

2. Jlaubl BeKTOpHI a ={4; —2; -4}, b ={6; —3; 2}. Beruncnure:

a) a-b; 6) (2a—3b)(a+2b).

3. JlaHBI BEKTOPHI a=mi+3j+4k, b=4i+mj—7k. [Ipn kakoM 3HaYeHWH M 3TH BEKTOPHI
MEPIEHUKYIISIPHBI?

4. OnpenenuTte yroi MeXay BEKTOpaMu a={2,3u b={6;4; -2}.

5. Halinute yron MexAy AMAaroHaasiMU MapajuieiorpaMma, MOCTPOSHHOTO Ha BEKTOpax
a=2i+jub=-2j+k.

6. Jlausr Toukn My(3; —1; 2) u My(4; —2; —1). CocTaBbTe ypaBHEHHE ILIOCKOCTH, MPOXOJIs-
et yepes Touky M meprneHauKyaspHo BEKTOpY MM, .

7. Haiimure yron Mmexay riockoctssMu X —2y +22—-8=0ux+z-6 =0.

8. Hanummre ypaBHEHHUE IJIOCKOCTH, MPOXOsIei uepe3 Touky Mo(2; 2; —2) u napauiensb-
HYIO TIockocTH X — 2y — 32 = 0.

9. Haitnure paccrosiaue Touku (5; 1 —1) ot mumockoct X — 2y — 22 + 4 = 0.




3ansaTue 14. IlnockocTh M NpsiMasi B IPOCTPAaHCTBeE.
Bonpocnwi:
1. YpaBHeHus npsmoi.
2. [Ipsimast ¥ II0CKOCTb.
Kntouegvie nonsamus: KaHOHUYECKHE U MApAMETPUUECKUE YPaBHEHUS MPSIMOM; HaIpaBIIsiio-
LM BEKTOp W Hampasistonire KodhGUUUEHTh IpsIMOil; YCIOBHS MapajuleIbHOCTH, COBIIAJICHUS U
MepecevyeHus MPsIMOM U MIIOCKOCTH.
3aoanus:
1. CocTaBbTe KaHOHHYECKHE YpPaBHEHHUs MNMPSIMOH, mpoxojsiiel depe3 Touky My(2; 0; —3)
Xx=1 y+2 z+1
2 N
2. CocTaBpTe MapaMeTpUUYECKUE YpPaBHCHUS TPSIMON, MPOXOMAAIIEH Yepe3 TOUYKY
Xx=1 y+2 z-1
4 0

napaenbHo: a) BeKTopy a={2; —3; 5}; 6) npsamoii

Mo(1; —1; —3) mapamnensHo: a) BEKTOpYy a={2; —3; 4}; 6) npamoii

3. Haligute Touky nmepecedeHus npsmoit XT_l = y_+21 =% y wiockoctn 2X + y+z-1=0.
4. Jlokaxure, 9TO TpsMast xtl_ y+11 _=Z ;3 napaienbHa IIockocTu 2X +y —2z =0, a mpsi-

X+1 y+1 z+3

Mat — T JIEKUT B ITOU MJIOCKOCTH.
3austue 15. [Ipeaes u HenmpepbLIBHOCTD (DYHKIMH.
Bonpocwi:

1. ®ynkuusa. O6nacte onpeneneHust GyHKIMH. TOYKH pa3pbiBa.

2. Packpeitue Heonpenenéunoctu Bua (0/0), 3a4aHHOM OTHOILIEHMEM MHOTOUJICHOB.

Kniouegvie nonsimus: onpeaenacHue QyHKINN, OCHOBHBIC JIEMEHTAPHbIE U CIIOKHBIE (DyHK-
1IUH, 00JIACTh OINpEJeNIeHHs CIOKHOW (PYHKIIMH, TOUYKHM pa3pbiBa 2-T0 poja, TeopeMa o mpejaenax
apu(METHYECKUX JCHCTBHI HaJ (QYHKIMSIMH, IPeies HePEePhIBHON (HYHKIIMH, HEONIPEIeIEHHOCTh
Bufa (0/0), KpuTHYECKUI MHOXKHTEINb, IPABUIIO pacKpbITHs HeompenenéHHocTH Buaa (0/0).

3aoanus:
1. Haiigure obsacTth onpeaeneHus GyHKINMN, 3alaHHBIX (popMyIamu:
3x-1 1
a) y= ; 0) y=+3x-1+ ;
)Y 5X+6 .Y V5-x
1
B) y=+2-3x +Igx; r) y=—F——,
Vx% —3x
1) y:;
logy(1—3x)
2. Haiinure npeaens:
2 _ ~
a) lim> 4; 0) limzx—l,
X2 X —2 -1l X° —3X+2
. 3x+6 . x*-9
B) lim ; r) lim———;
) x>-2%> 48 ) -2 x? —2x -3
. 2x?-bx-3 , . 4x? —25x+25 |
a) lim———— e) lim————;
x-33X° —4x-15 x5 2X° —15x + 25
. x*—6x" +11x -6
K) lim :

x>2  x*—3x+2
3ansitue 16. [Ipegen u HenmpepbIBHOCTH (PYHKIMH.
Bonpocnwi:
1. Packpritue Heonpenenéuuocter Buna (0/0), 3aAaHHBIX UPPALMOHATIBHBIME BBIPAYKEHH -
MH.
2. PackpbITHe HeonpeaenéHHOCTEH BUaa (o0/00), 3aJaHHBIX OTHOIICHHEM MHOTOWICHOB.



Knrouesvie nonssmus: pa3HOCTb KBAAPATOB JIBYX YUCEII, BEIPAKEHUE CONPSIKEHHOE TAHHOMY,

KpI/ITI/I‘IeCKI/Iﬁ MHOXMUTEJIb, TEOpEMA O

patHasi 6eCKOHEYHO OOJIBIION.
3aoanus:
1. Haiinure npenesnst:

a) lim v1+3X —1;
X

x—0

)I|m3 \/5+x
xa41 [5 X

2. Haiimure ipenensr:
X2 +2x+3 .
a) lim——=
x>n 2X° +3X+4
3
B) Ilmx +5,
xon x2 +3

1) lim Vi+x+x2 -1

x—0 X

Ipeacic KOpHs, riiaBHad 4aCTb MHOI'oO4ic€Ha, BCIMYHNHA 00-

0) |
)Xl*r;g\/x+ ~2'

[,2
r) lim X2t by
x—0 ,X2+16_

6) ||mx—+3
x> 2% +3x + 4

(x +1)%

r )
) X~>oc (X +1)100

3ansTue 17. Ilpenesa u HenpepbIBHOCTH PYHKIMH.

Bonpocwi:

1. PackpeiTie HeonpeaeaEHHOCTE! Bra (00-00).

Kniouesvie nonamus: npeoOpa3oBaHUe pasHOCTH anreOpandeckux (yHKUUN K BULY ApoOH,
BBIJICJICHUE KPUTUYECKOTO MHOXMTEIS, packpbitue Heomnpenenéunocreit Buna (0/0) u (oo/0), ym-
HOXKEHHE M JICJICHHE Pa3HOCTH JABYX (DYHKIIHMIA Ha CONPSKEHHOE BBIpA)KEHUE, OTHOCTOPOHHUE TIpe-
7enbl Ha OECKOHEYHOCTH, U3BJICUEHUE KBAJAPATHOTO KOPHS M3 OYKBEHHOI'O BBIPa)KEHHsI, B3aMMHas
CBSI3b OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BETUYHH.

3adanus:
1. HaiinuTte penensr:

a) lim (V1+ x> —X);
B) X”TC(X_‘/XZ*'XJJ);

) XIin«’)lo(\/x2 x4+l —x);

x3 x2
K) lim -
X0 3x -4 3x+ 2

0) lim(+1+x* -
r) lim(x—vx*+x+1);

e) lim L_i g
2\ x—2 x*-8)’

V3rx+x2 9-2x+x?
3) lim = =
x=2| X°—3X+2 X°—3x+2

3ansitue 18. [Ipegen n HenpepbIBHOCTH (PYHKIMH.

Bonpocbwi:

1. TTepBblit 3aMeyaTenbHBIN Mpeae.

Kniouesvie nonsmus: OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (POPMyYJIbl CHHYCA U KO-
CHHYCa JIBOMHOTrO yria, popMyJibl MOHM)KEHUSI YETHOM CTENEHH CHHYCAa U KOCHHYCa, (POpMYJIbI Ie-

pexona K MOJOBUHHOMY YIITy.
3aoanusa:
1. Haiinute penensr:
a) lim sin4x .
x—>0 sin5x

B) Iirr01(x-ctg X);

) limX9x_ Xtg X
x>01—COSX '

sin’ 2x |
6) lim
an X
. 1-cos2x .
lim————
x>0 XSin X
. sin? 3x
e) lim

x—0 [1_3)(2 -1

Bropoii cemecTp

3aunstue 1. [lponszBognas u nudgepeHmuall.



Bonpocuwi:

1. HaxoxxaeHrue mpou3BOAHBIX C MOMOIIBIO TaOIUIBI U MpaBuil AuddepeHIupoBaHUs OC-

HOBHBIX 3JIEMEHTAPHBIX ()YHKITUH.

Kntouegvie nonssmus: onpejieneHne MPOU3BOIHOMN; TabiMIia MPOU3BOJHBIX OCHOBHBIX 3JI€-
MEHTapHBIX (YHKIMN; TpaBwia auddepeHnnpoBanms anredpandeckol CyMMBbI, POU3BEICHHS U

YaCTHOTO JBYX ()YHKITHIA.
3aoanus:
1. Haiimute nmpou3BoaHbIC (OYHKITHIA:

1) y=7x" +3x* —4x-1;
3) y=%/?—4x6+5lnx—7cosx+tgx+ctgx;
5) y=5*+6*+(%j ;

7) y=arctg x—arcctg X ;

9) y=¥xInx;
11) y=|_n—x+xctgx;
sinx
13) v Xgx
)y 1+ x°

2) y=‘§/?+%—%+2;
X2 x
4) y=log, x+3log, X ;

8 6
6) yzﬁ_ﬁ;
8) y=xtgx;
10) y=x’log, x;
Ix .
Ix+1’

12) y=

2. Haiinute 3HaYeHUs MPOU3BOAHON PYHKIINU:

a) f(x):TX_l, naiita £(0), f'(2), f'(-2).

0) f(x):InTX, Haiitu f'(e), f'(%), f'(e?).

3anstue 2. [IponzBoanas u quddepeHuunan.

Bonpocuwi:
1. ITpon3BoaHbIE CAOKHBIX (YHKIIHUH.

Kniouegvie nonsamusa: cynepno3uius IByX (DYHKIMHA, BHEHIHSS (QYHKIUS W BHYTPEHHSS
¢byHkuus, npaBuiao auddepeHIUpoBaHus CI0XKHON (QyHKIMH, Gopmyisl auddepeHunpoBaHus
CIIOKHBIX PYHKINN, IpaBuiio quddepeHIpoBaHUs CYMMBI U TPOU3BEACHUS ABYX (PYHKIIHI.

3aoanus:

1. Haiinute npou3BOAHBIE (YHKIIHIA:
1) y=sin(x* +5x+2);

3) y=sin’x;

5) y — etgx ’

2

7) y= %arcsin a

E ;

1+ 2x
9) y=In| X
) y=in 1-2x

11) y = xarctg~/2x -1 — “2);_1.

2) y=+1+5c0sX ;
4) y=Insinx;

6) y=In(x*-3x+7);

2 2
afFx=
8) y=In—0—;
a’—x

10) y = xInx+arcsin/x ;

3anstue 3. [IponzBoanas n quddepennuan.

Bonpocuwi:
1. ITpou3BoOgHBIEC CIIOKHBIX (YHKITAMH.

Kniouegvie nonsamus: cynepno3unus 1ByxX, Tp€x u Ooiee ¢yHKUui, npasuio aupdepeHu-
poBaHus CIOXKHOW GyHKIHH, Gopmyisl auddEepEeHITUPOBAHUS CIOKHBIX U OCHOBHBIX JJIEMEHTAp-
HBIX (QYHKIUH, paBuia JudepeHIMPOBaHUS CYMMBI, IPOU3BEACHHS U YaCTHOTO JIBYX (DYHKIUH.

3aoanus:
1. Haiinure npou3BoaHbIE QYHKITHI:



1) y=In(x++x*+5);
3) yzé(xxll—x2 +arcsin x) ;

5) y=sin*x+cos*x;

7) y=edcos>:
)y 3

9) =ez+e::;
e*-e

11) y=arcsinv1-4x;

X+3,

X_—3,

15) y=x*arcsinv/1—-x* .

13) y=arctg

2) y=InlnVx:
4) y=sin*x%;

6) y=——r +Intg>;
sin® x 2
1

8) y=e=;

10) y=log,cosv1+x ;

12) y=arctgv6x-1;
14) y=In’sinx;

3ansTue 4. [IpousBoanas u nuddepenuual.

Bonpocwi:

1. Juddepennman GyHKuuu.

2. Ilpon3BoIHBIC HESBHBIX (DYHKIIWH.

3. Ilpou3sBoHbIe GYHKLNH, 3alaHHBIX TAPAMETPUUECKUMHU YPABHEHUSIMH.

Kniouesvie nonsamus: onpenenenue nuddepennmana pynkunu, popmyna muddepennnana

bynkuy, npasuia AuddepeHInpoOBaHNs CYMMBI, IPOU3BEICHNUS, YAaCTHOTO U CIIOKHON (PYHKIIHH,
MOHATHE HEABHOW (DYHKIMH, TIPAaBWIIO TP (HEpeHIIPOBAHNS HESIBHON ()YHKITUH.

3adanus:
1. Haiinure nudpepennuansl GyHKIUI:

1

a) y=e o ; 6) y=arcsin/x;
B) y= x+1 . r)y-= COS X
[x+1' 1-sinx
2. Haiiiute mpon3BOTHBIC HESIBHBIX ()YHKITUH:
a)2x+y-4=0; 6) xIny+ylnx=0;
B) XCosy—ysinx=0; T) \/;+\/§—2=0;
1) xy —arctg Y =0; e) arctg(x+y) =X.
e
3. Haiigure nponsBoaHbie (GYHKINHN, 3JaHHBIX MTapaMETPHUECKUMU YPaBHEHUSIMHU:
X 1
X=2t+1, i
a) X 6) t+1
y =17 y= L
t+1
x = a(cost +tsint), X = acos’t,
B) ) r
y = a(sint —tcost); y =asin’t;

x = a(t —sint),
) {y =a(l—cost).
3anstue 5. [IponzBoanas u quddepenuuan.
Bonpocbwi:
1. ITpousBoansie u auddepeHnanbl BHICIINX HOPSIIKOB.

Knrouegvie nonamusa: npousBogHas U nud@epeHiuan BTOporo u TpeThero NopsaKoB, Ipu-

palieHue aprymeHTa, npupaiieHue QyHKIUH, mpeaen OTHOUICHUS MpHpanieHuss QyHKIUN K Tpu-
paIeHUIO0 apryMeHTa, CeKyIlas, KacaTesibHasi, yriaoBou KodhdUIMEHT KacaTeabHOM, mpaBwmio Jlo-
IIATAJIS PACKPBITHS HEOIIPEACIEHHOCTEN.

3aoanus:
1. Haifnure mpou3BOAHBIE BTOPOTO MOPSIIKA OT (PYHKIIHIA:



a) y=e™; 0) y=cos’x;

B) yzm; r) y=In@2x-3);

n) y=xsinx; e) y:x_+1.
x—-1

2. Haiinute mpon3BOIHBIC TPETHErO MOPSIKa OT DYHKITUH:

a) y:arctgg; 0) y=xe™;

B) y=e*cosX; r) y=x’sinx;

o) y=x>-2% e) y=xInx.

3. Haiigute nmpousBoHbIC N-TO MOPSIKA OT (PYHKIIHIA:

a) y=Inx; 0) y=sin3x;

B) y=3"; r) y=e?;

M) Y =XC0SX; e) y=x%".

4. Haiinure nuddepeHmaisl BTOPOro U TPETHETo MOpsIKa OT (PyHKIIUI:

a) y=4x>-7x*+3; 0) y=cos2x;

B) y=4"; r) y=+In’x—-4.

3ansTue 6. UcciienoBanne GyHKIUIA.

Bonpocuwi:

1. PackpsiTue HeomnpeneaeHHocTel mo npasuny Jlomurans.

Kniouesvie nonsmus: onpenenenus: neonpeaenéunocreir suaa (0/0), (oo/), (0-0), (00-00),
npasuiio JlonuTasst packpeitusi HeonpeaenénHocred suaa (0/0), (0o/o0), mpeodbpa3zoBaHie pa3HOCTH
GbyHKIUH K BULy ApoOU, MPOU3BOAHBIE BHICIINX MOPAIKOB, MpaBuia qudhepeHIInpOBaHUSI CyMMBbI
1 Ipou3BeieHus: QyHKIUH.

3adanus:
1. Haiinure npenens! no npasuity Jlonurans:
1) limi= %X, 2) lim& =% _;
x->0 X x>0 In(1+ X)
In(1+ 12j |
3) lim— X/ . 4) lim*=2)_.

x>= 1 — 2arctg X x>a Ine* —e?) ’

5) lim(sec x —tg x) ; 6) lim(arcsin x- ctg x) ;
X X—>
. 1 1 .
N lim —-—|; 8) lim(tg x-Inx);
) Xél[x—l Inx) ) Ho(g )
X X2
® 6 2
9) lim "
cosx+——1.

3ansaTue /. UccienoBanmne GyHKIUIA.

Bonpocuwi:

1. YpaBHenue kacatenbHON U HOpMaIIU K TpaduKy DyHKITHH.

2. Haubonpiiee u HanMeHbIIee 3Ha4eHUs (PYHKIIMU Ha OTpeE3Ke.

Kntouesvie nonsamus: reOMETpUUECKUA CMBIC MPOU3BOAHON B TOUKE, YPaBHEHUE MPSIMOM,
MPOXOJIAIICH Yepe3 JaHHYI0 TOYKY C JaHHBIM YTJIOBBIM KOX(P(UIIMEHTOM, YCJIOBUE MEPIEHINK Y-
JISIPHOCTH JIBYX MPSIMBIX, MPOU3BOAHAS (DYHKLIMHU, 3aJJaHHON IapaMeTpuuecku, Teopema Beitepmit-
pacca o CBOICTBe (DYHKIIMU, HEMPEPHIBHON HA OTPE3Ke, HEOOXOAUMOE YCIOBUE IKCTpeMyMa (PyHK-
117078

3aoanus:



o 1
1. CocraBbTe ypaBHEHH KacaTeIbHON M HOpMaIK K Iapaboiie y = x* B TouKe M [E; 1).

2. TIpy KaKuX 3HAYCHUAX X KacaTeNnbHbIe K rpaduKy GyHKIHH Y = X° — X HapauIeIbHbI Ipsi-
Mo Yy = X?

3. CoctaBbTe ypaBHEHHE KacaTeIbHON M ypaBHEHHE HOPMalH K rpaduKy (yHKIHH, 3a/1aH-
HOM MapaMeTPUUECKH, B TOUKE (X,;Y, ), COOTBETCTBYIOIIEH 3a1aHHOMY 3HAUEHHIO [TApaMeTpa t =t

x =asin’t, x =~/3 cost,
a) 0)
3 s . I
—acos’t, t,=—; =sint, t, =—;
y 0 3 y 0 3
X =2t —t?,

B) ,
y=3t-t°, t,=1.
4. Haiinute HanboJIbIIIce M HAMMEHbIIEE 3HaUeHHs QYHKIIMH Ha 33JaHHOM OTpe3ke [a; b]:

a) y:x2+%—16; x e[L; 4] 0) y=4—x—i2; x e[1; 4].
X

3ansTue 8. UcciienoBanne QyHKIUIA.

Bonpocuwi:

1. UccnenoBanue GyHKIUN U MOCTPOEHUE TPAPHUKOB.

Knouesvie nowsimusi: 00J1acTh OMPENCIICHUS U TOYKH Pa3pbiBa (YHKIIUU, YETHOCTh M HEUET-
HOCTh (DYHKILIMH, BEPTUKAJIbHBIC, TOPU3OHTAIbHbIC M HAKIOHHBIE aCUMIOTOTHI rpaduka, KpuTHUe-
CKHE€ TOYKH |-ro poja, MHTEpBaJIbl MOHOTOHHOCTH, TOYKH JKCTPEMyMa U SKCTPEMYMbI (DYHKIIHH,
KPUTHYECKHE TOYKH 2-TO POJa, HHTEPBAJbI BHIMYKIOCTH U BOTHYTOCTH Tpaduka, TOUKH mepernoa,
TOYKH MepeceueHus rpaguka ¢ OCsIMA KOOPJAMHAT, TOCTpoeHUe rpaduka GyHKIUN 1o e€ MOIHOMY

HCCIIEI0BAHMUIO.
3aoanus:
1. BeinoaHuTE NOJIHOE UCCIIEA0BAHUE U OCTPOiiTe TpaduKu (GYHKIMI:
a)y:x3J2r4; 5) :xz—x+1.
X Xx—1
3ansitue 9. UccienoBanue GpyHKIuii.
Bonpocuwi:

1. UccnenoBanue pyHKIUNA U TOCTPOEHUE TPAPHUKOB.

Knrouesvie nonsamus: 001acTh ONPEIENCHNs U TOYKU pa3pbiBa QYHKIUU, YETHOCTh M HEUET-
HOCTh (DYHKIIMM, BEPTUKAIbHBIC, TOPU3OHTAIBHBIE U HAKJIOHHBIE aCUMITOTHI Tpaduka, KpuTHde-
CKH€ TOYKH 1-ro poja, WHTEpBallbl MOHOTOHHOCTH, TOYKH IKCTPEMyMa U SKCTPEMYMBI (DYHKIIUH,
KPUTUYECKHE TOYKH 2-TO POJia, MHTEPBAIBI BBIMMYKIOCTA U BOTHYTOCTH T'paduka, TOUKH meperuoa,
TOYKH TepeceueHus rpaguka ¢ OCsIMH KOOpAUHAT, TTOCTpoeHHe rpaduka QyHKIHUY 1O €€ MOJTHOMY

HCCIIETOBAHMUIO.
3aoanus:
1. BeimoyiHUTE MOJHOE UCCIIEA0OBAHUE U TIOCTPONTE rpaduKu (PyHKITHIA:
2 . 4x*
2) Y e 0) Y =¥3
3anstue 10. UccienoBanne GyHKUMii.
Bonpocuwi:

1. UccnenoBanue pyHKIUH U OCTPOSHHE IPAPHUKOB.

Kniouegvie nonssmus: 0651acth onpeesieHns U TOYKH pa3pbiBa (YHKIUHU, YETHOCTh U HEUET-
HOCTh (DYHKIIMM, BEpTUKAIbHBIC, TOPHU3OHTATIHHBIE U HAKIOHHBIE ACUMIOTOTHI rpaduka, KpUTHIe-
CKH€ TOYKH 1-ro poja, UHTEpBaJibl MOHOTOHHOCTH, TOYKH SKCTPEMYMa U SKCTPEMYyMbI (DYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAIBI BHIMYKIOCTH U BOTHYTOCTH Tpaduka, TOUKH Teperuoa,
TOYKHU TIEpeceueHust rpauka ¢ OCIMH KOOPAWHAT, MOCTpoeHne Tpaduka GyHKIIUU 10 € TOJTHOMY
HCCIIEIOBAHMUIO.

3aoanus:

1. BeInmorHATE TOJTHOE UCCIEIOBAHUE B MTOCTPOITE TpaduK PYHKIIHIA:



12x 4—x°3
a) y= ; 0) y= .
)y x?+9 )y x?
3ansaTue 11. ®yHKIMH HECKOJIBKHUX NEPEeMEHHbIX.
Bonpocnwi:

1. Haxoxnenue obnactu onpeaeneHus: PyHKIUHN IBYX MEPEMEHHBIX.

Kniouesvie nonsamusi: odbnactp onpeneiacHus QyHKIHHA, OKPECTHOCTh TOYKH, BHYTPEHHHE U
rpaHUYHBIC TOYKU 00JacTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAs! 1 HEOTPaHUYCHHAS
0011acTh.

3aoanus:

1. Hatimute u n300pazute o0aacTh onpeaesneHus GyHKINN, 3aJaHHBIX CIASAYIOMHUMHA (Hop-
MyJIaMH:

1 1
a) z2=——7; 0) z=——"—;
) X2+y4 ) X2+y3
B) z=§1-x*+y; r) z={Y1-x*+vy;
n) z=In(x+y); e) z=In(x* +y?);

) Z = arcsin X +arccos X .

3ansaTue 12. ®yHKIMHU HECKOJBKUX MepeMEeHHbIX.

Bonpocuwi:

1. YacTHble MPON3BOAHBIE IEPBOTO MOPSAKA.

Kniouegvie nonsimus: 4acTHBIC TIPUPAIIECHUS M YaCTHBIE MPOU3BOMHBIC, (PU3HUECKUN CMBICIT
YAaCTHBIX MPOM3BOAHBIX, Ta0NHIIa MPOU3BOAHBIX, NMpaBuia auddepenuupoBanus, quddepeHIupo-
BaHUE CIIOKHBIX ()YHKIIHH.

3aoanus:

1. HaiiquTte yacTHBIE TPOU3BOAHBIC OT QYHKITUMN:

a) z=x*+3xy—vy*; 6)zzl;
X
B) 7= Xy . r)z:arctgl;
X—y X
oy
) z=xye?; e) z=e %,
y
K) Z=XJYy +—=.
) Y+
3ansTue 13. ®yHKIMH HECKOJIBKHUX NepeMeHHbIX.

Bonpocwi:

1. TTonnuenii guddepennunan GyHKIUHA ABYX TEPEMEHHBIX.

2. IIpou3Bo/HAs TTO HATIPABJICHUIO. [ paueHT.

Kniouegvie nonsamus: Gopmyna mosHOro npupamieHns QyHKIUH ABYX MEPEMEHHBIX, AU Q-
dbepennupyemast GyHKIHS, TJIaBHAs JTMHEHHAs 4acTh MOJTHOTO MPHUpAIIEHUs, YacTHbie auddepen-
[UaJIbl, ONHBIN Auddepernnan, rpaaAueHT GyHKINUU, HAPaBISAIONIME KOCHHYCa BEKTOpa, MPOU3-
BOJIHAsSI 110 HANPABJICHUIO BEKTOPA.

3aoanus:

1. Haiinure nudpepenuans cneayomux QyHKInn:

a) z=sinxy?; 6) z=tg>;
y
B) Z = XyCOSXy .
2. Haiiiute mpomM3BOAHYIO 1O HampaBieHmio (yHKimH Z = X° +y* B Touke M(1; 1). Pac-

s s s
CMOTPHUTE CIy4yau, KOT/Ia HalpaBJIEHUE COCTABISET € 0cbio OX yroi: a) 3 0) o B) 5



2 2

3. HaiimuTte mpou3BoAHYI0 (QYHKIIUH U = XT+y?— z* B Touke M(2; 3; 1). Paccmotpure ciy-

Yay, KOTJla HallpaBJIEHHE COBIIA/IAcT: a) C HAlPaBICHUEM paJliyCc-BEKTOpa 3TOH TOUKH; 0) C Hampas-
JICHHEM BEKTOpa a =4i-3j.
4. Haiinure grad z:

a) z :% B Touke M(0; 3);
X +y +1

2X
2
0) z=e*" BTOuke M(1;1).
5. Haiinure grad u m |grad uf: u=+/x*+y*+z*> B Touke M(-1; 2; 0).
3ansaTHe 14. ®yHKUMH HECKOJBKHUX IepeMEHHbIX.
Bonpocnwi:
1. YacTtHble NpON3BOAHBIE BBICIIUX MOPSIIKOB.
Kniouegvie nonsmus: 4acTHasi MPOU3BOJIHAS OT YAaCTHOM IPOM3BOJIHON, CMELIaHHbIE YacT-
HbI€ NPOU3BOJHBIE BTOPOrO MOPSAKA, YACTHBIE MPOU3BOAHBIE BBICIIUX MOPSIKOB, HE3aBUCUMOCTh
YaCTHBIX MPOU3BOAHBIX BBICHIUX MOPSIKOB OT MOpsaKa 1 depeHIUpOBaHHUS.

3aoanus:
1. HalimuTe 9acTHBIC TPOU3BOAHBIC BTOPOTO MOPSIKA:
2
a)z= ade 0) z=xe’;
1-2y
B) z=In(x+e?).
il IGF - y
2. [TpoBepbTe, uTO =—— A KITUU Z = arctg =~ .
pOBEp OXoy ayax'ZL ymci gx
2 2
3. z=¢*cosy . [Tokaxxure, 4TO a_§+a_§ =N .
ox°= oy
4. Haitnute yacTHBIE MPOU3BO/IHBIE TPETHETO MOPSIKA:
a) z=x"+5y°+3x—y; 0) z=sin(3x—2y);
B)z=5; r) z=xy°.
3 3
5. u=xz+e” +y. Ilokaxwure, 9TO 6Tu:8_u.
OX°0y  OXOyox
3austue 15. DyHKIHMU HECKOJIbKHUX MEepPeMEeHHbIX.

Bonpocuwi:

1. OkcrpemyM (YHKIIUU IBYX TEPEMEHHBIX.

Kniouegvie nonssimus: TOUKM MaKCUMyMa U TOUKA MUHUMYMa (YHKIIMH, YaCTHbIE IPOU3BO/I-
HbIE MIEPBOrO MOPSAJIKA, HEOOXOAUMBIE YCIOBUS SKCTPEMYyMa, CTallMOHAPHBIE TOUKH, YACTHBIE MPO-
M3BOJIHbIE BTOPOTO IMOPsAAKA, JOCTATOUHBIE YCIOBHUS SKCTPEMYyMa, JIOKAJIbHBIA U II100aJbHBIN KC-

TPEMYM.
3aoanus:
1. Haiinure sxcTpeMymbl QyHKIUI:
a) z=x"+y’ +xy —4x-5y; 0) z=y* —x*+xy—2x-6y;
B) z=x>-y®-3xy; r) z=2x>—xy* +5x* +y’.

3ansitue 16. HeonpenesieHHbIii MHTErpaJ.

Bonpocuwi:

1. Meton HenmocpeiCTBEHHOTO MHTETPUPOBAHHUS.

Kniouesvie nonamus: nepBooOpasHasi, HEONpeAeNEHHBI HHTErpall, TabJUIa OCHOBHBIX HH-
TErpajgoB, CBOMCTBA HEONPEAEIEHHOIO UHTETpalla, JEUCTBUS CO CTEIEHSAMU U KOPHIMH, OCHOBHBIC
TPUTOHOMETPHUYECKUE TOXKIECTBA, METOJI PA3JIOKEHHS JPOoOU Ha CyMMY MPOCTEUIITNX APOOEH.

3aoanus:

1. IlpuMeHsiss METOT HEMOCPEACTBEHHOTO MUHTETPUPOBAHMSI, BBIYMCIUTE UHTEIPaIbl:



1) I(x2+3x3+x+1)dx; 2) J.[x“+5x+3\/;+i2+l)dx;
X2 X

. 3-2ctg®x .
3) [eX|2-S-|d ; 4) | ——>=dx;
)I[ x3JX )-[coszx
x? ) X2+2 .
5) J.mdx, 6) J.mdx,
7 ;(A_i}jx; g) [ty
4/,,3 X
3x* +3x° +1
2 -[ x? +1
3ansaTue 17. HeonpenejeHHbINH HHTETPAJI.
Bonpocwi:
1. Meton 3aMeHBl TEPEMEHHOW B MHTErpajax Buma: 1) J'f(ax+b)dx, 2) j ZL,
ax“ +bx+c

dx f'(x f'(x f'(x
I : ,3) I () gy I ™ 4 J' ( )n dx
vax? +bx+c ToN Jf() (f(x)
Kniouesvle nonsmusi: noacraHoBka: 1) t=ax+b, 2) t ecTh OCHOBaHME BBIZEICHHOIO KBajpa-
Ta CyMMBI WM Pa3HOCTH B 3HaMeHaTene; 3) t= f(x).

3adanus:
1. BeuucnuTe HHTETpaIbL:
1) j(2+5x)9dx; 2) J‘3\/3—7xdx;
dx . dx .
3) '|.\/3—2x—x2 ’ 4) -[3x2—2x—1'
4 c0s 3x
6) j3+sm3x ’
2Xx—-3 , . x5dx .
7) jz—dx, ) IX +5
9) X+1 . 10) X+1
'[\/x +1 J.\/l x?
X 5 2 +1Inx
11) jm 12) | X

3ansitue 18. HeonpenesieHHbII HHTErpaJ.
Bonpocuwi:

1. MeTo/ 3aMeHBI TIEpEMEHHON B HHTErpaiax Bua: 1) J' f (p(X)) - @'(x)dx .

Kniouesvie nonsimus: noacranoska: 1) t = (x) .

3aoanus:
1. Borunciure HHTErPaIb:
1) J.e’xzxdx' 2) Ie”“sin xdx ;
cos\/_ e .
3) j 4) J.COSZde,
j Cos 3x ) 6) J-arctg X
\/3+55|n3x

7)J- a;csn)r(l . 8) _[4\/1—6x5x4dx;
1




3anstue 19. HeonpenesieHHbI HHTErpaJ.
Bonpocnwi:
1. Meroa UHTErprUpPOBaHHUS 10 YACTSIM.

Kntouegvie nonsamus: GopMyiia UHTETPUPOBAHUS 110 YACTSIM: Iudv= uv—jvdu , TPU TPYIIIIbI

MHTETPAJIOB, pelaeMbie 10 (opMysie HHTETPUPOBAHUS 110 YACTSIM.

3aoanus:

1. C moMoIIpi0 METO/1a MHTETPUPOBAHMUS 10 YACTSIM BBIYMCIMTE HHTETPAIbI:
1) J.xesxdx; 2) J.xze%dx :

3) I(x+1)cos3xdx : 4) Ixzsinxdx :

5) I(4x3+6x—7)lnxdx; 6) jln(xz +2)dx;

7) jarcsm \/_ X 8) .[S,X:ZXX :

9) jezx cos 3xdx .

3ansaTue 20. HeonpenesieHHBIH HHTErPaJI.
Bonpocwi:
1. CrientuayibHBIE MPUEMBI BBIYUCIICHUSI HHTETPAIIOB OT TPUTOHOMETPHUYECKUX (DYHKIMN BH-

Ja jsinm xcos" xdx .
Knrouesvie nonamus.: narerpai I sin™ xcos" xdx OepeTrcs 3aMeHOI IEPEeMEHHOM:

1) m — mo6oe 1enoe Yruciio, N — HEYSTHOE MOJIOKUTEIBHOE YHCIIO; IOACTaHOBKA t = SiN X;

2) M — HeYeTHOE MOJOKUTENBEHOE YHCIIO, N — IF000E [eJI0e YKCII0; OJCTaHOBKa t = COS X;

3) M, N — HeYeTHBIC YKCIIAa ¥ XOTS ObI OIHO U3 HUX MOJIOKHUTEIBHOE; HHTETPAI IPUBOJUTCSI
K ciayyato 1) wu 2);

4) m, N — YeTHBIC TOJIOKHUTENIBHBIC YKcia (B YACTHOCTH, OJIHO M3 HUX MOXET ObITh PaBHBIM
Hym0). [IpeaBapuTenbHO HYKHO MPUMEHUTH (DOPMYITY MOHUKEHHS] YETHOW CTENEHH CHHYyca U KO-

. 1-cos2a 2 1+cos2a ; 1.
cuHyca sin®o=-———, cos’o="——"—, SIﬂocCOSoc=ESIn20L. Jlasiee mHTETpan mpeodpasyercs B
CYMMY MHTETPAJIOB, PACCMOTPEHHBIX B Citydasx 1)-3).
3aoanus:
1. Beruucnute uHTErpabl:
1) |sin?xcos xdx ; 2) [ X dx;
) I ) -[ cos? x
3) stsxsins xdx ; 4) Isin xdx ;
5) J-cosx ) 6) J-cos X4
sin®x sin®x
7) Jcos xsin® xdx ; 8) J.cos xdX .
3ansitue 21. HeonpenesieHHbIi MHTErpaJ.
Bonpocuwi:

1. CnennanbHble TPUEMBl BBIUMCICHUS WMHTETPAJIOB OT HUPPAIMOHAIBHBIX (DYHKIMI BUIa
IR X, Wn/aerb dx
cx+d
ax+b o o ax+b
Knrouegvie nonsimus: naTerpan I R| x, n r dx OepeTcs 3aMEeHOI MePEeMEHHOH t =1 1
cX + CX +

3adanua:
1. Beruucnurte UHTETpaIbl:




x Jx
a) J.mdx, 0) jmdx
ax Ux
) O )™
_[ X+1+l . )J~5X 6
St o
3ansitue 22. OnpeejeHHbIH HHTErPAJL.
Bonpocnwi:

1. BeluucneHnue onpeaeneHHOro MHTerpaia.

Kntouegvie nonsamus: dbopmyna HproTtoHa-JIeiiOHUIA, BBIUKCICHHE OIpPENEIEHHOIO HHTE-
rpajga METOJOM HENOCPEACTBEHHOIO MHTEIPUPOBAHUS, METOJOM 3aMEHbI NIEPEMEHHOM, METOAOM
MHTETPUPOBAHUS IO YACTSIM, METOJIOM PAIlMOHATIN3AIIMU TIOJIBIHTETPaIbHOTO BBIPAKEHUS.

3aoanus:
1. BeluncinTe HHTErPaIbI:
2 3
dx
1) [(3x*-Ddx; 2
) '([ ) }[\/1+x
1 dX a
3) [—=——: 4) [x*va? —x?dx;
e e
1
. ax .
°) j1+\r 6)£ex+1’
/4 3n
7) |tg®xdx; 8) | xsinxdx;
! I
9) |Inxdx.
!

3ansitue 23. OnpeneeHHbIH HHTErpaJl.

Bonpocuwi:

1. BeiuucneHnue onpeaeneHHOro MHTerpaia.

Knrouesvrie nonamus: dbopmyna HeroroHa-JIeliOHuUIIa, BBIUKCIECHUE OIPEACIEHHOTO HHTE-
rpajga METOAOM HENOCPEACTBEHHOIO MHTErPUPOBAHUS, METOJOM 3aMEHbI NEPEMEHHOM, METOAOM
WHTETPUPOBAHUS 110 YACTSIM, METOJIOM PAIlMOHAJIM3AIIUHU TIOIBIHTErPATLHOTO BEIPAKEHUS.

3adanus:

1. Beruucnure UHTETpaIbl:

dx

1) j(f—xz)jx; 2) oy

!
3) j(xz +X—14)dx; 4) jx(S x)dx ;
T

In? xdx ;

5) J.sinZde ; 6)
0

/2
8) _[cos xsin? xdx ;

7)}\/_2(/5 dx
)Ie +e

3ansTue 24. OnpeejeHHbIH HHTErPaJ.
Bonpocuwi:
1. Berunciienne HeCOOCTBEHHBIX HHTETPaAIOB 1-T0 posa.




Kniouegvie nonssimus: MHTErpas OT HENIPEPHIBHON (PYHKIINH 10 OECKOHEUHOMY MPOMEXYTKY,
MHTErpajl ¢ IepeMEHHBIM BEPXHHUM IIPEJICNIOM, HHTETPANl C IEPEMEHHBIM HIKHUM IIPEJeioM, CXO-
TSIIIMICS] UHTETPaJl, pacXoIAIMNCs HHTerpall, 0000meEnHbIe popmynsl HeioTona — JleiiOHuma.

3adanua:
1. UccnenoBaTh CXOAUMOCTE:
a) |e 0) |sinxdx ;
feoo J
B) [xe dx; T ;
) ! ) Jl. X2 +x
xe*dx ; e
) J; ) J; X2 +2X+5

3anstue 25. OnpeeseHHbIH HHTErPAJL.

Bonpocwi:

1. BeruuciieHne mioniaan mioCKor GUTypEIL.

Knrouesvie nowsamus: 1) mnomanas KPUBOJIMHEHHOW TpaIelMK, OTPAaHUYCHHOW KPUBOMH

b
=f(x), tne f(x) >0, x € [a; b]: S= j f (x)dx . 2) mIomank MWIOCKOH (UTYpBI, OTPAHUICHHOW CHU3Y U

cBepxy kpuBbiME Y = f1(X) u y = fo(X), rae fi(X) < f2(x), x € [a; b]: S= I(fz(x) — f,(x))dx.

3aoanus:

1. Haiigure nuomanu GUryp, orpaHAYE€HHbIX JTHHUSMH:

a)y=4-x%y=0; 6)y=Inx,x=¢e,y=0;

B)Y =X, y=2—x% r)y:sin2x,y:1,x:%,rne%gxsg,

mxy=4,x=4,y=4,x=0,y=0.

3ansitue 26. OnpeejieHHbIH HHTErpaJl.

Bonpocuwi:

1. Boruncrienue miomaay miockoi GUrypsl.

Kniouegvie nonwsmus: 1) nnomanb KpUBOJWHEHHOW Tpameluy, OrpPaHUYEHHOM KpUBOU

b
=f(x), tne f(x) >0, x € [a; b]: S= j f (x)dx . 2) mIomaak IWIOCKOW (DUTYPBI, OTPAHUYCHHOM CHU3Y U

b
cBepxy kpuBbiMu Y = f1(X) u y = f2(X), rae f1(X) < f2(x), x € [a; b]: S= j(fz(x) — f,(x))dx.

3aoanus:

1. Haiinure mutomanu Guryp, orpaHuueHHBIX JIMHUSAMU:

a)y> =2px, x=h; 6)y=x4y=1;
B)y:COSZX—sinzx,y:O,x=0,x:%; X -y?*=1,x=2;
my=x, y=vJx.

3anstue 27-28. ludpepenuunanbubie ypaBHeHUs IEPBOTo MOPSIAKA.
Bonpocbwi:

1. Pemienue nuddepeHanibHbIX ypaBHEHUN € pa3/IeIeHHBIMU U Pa3/IeISIIOIIUMUCS TIepe-
MEHHBIMH.

Knrouesvie nonsamus: muddepeHnmansHoe ypaBHeHHe N-TO mopsaka, AuddepeHnnaibHoe
ypaBHEHHE TIEPBOTO TMOPsAKa, 001aCTh ONpEACICHHS, PEIICHNE, HHTEeTpaibHas KpuBast quddepeH-
[IMATBHOTO ypaBHEHUs l-ro mopsinka, 3amada Kol M ee HadalbHOE YCIOBHE, T€OMETPUUYCCKUI
cMmbic 3anaun Komm, obiiee u yactHoe pereHust AuddepeHnnaaibHOr0 ypaBHEHH 1-Tro mopsiaka,
muddepeHIaTbHOe ypaBHEHUE ¢ Pa3AeIeHHBIMHA U Pa3IeISIIOIINMHUCS TTePEMEHHBIME, OO WH-
Terpai.



3aoanus:

1. Y6enurech, uro pyHKmus y=(x+C)e* sBiusgercs pemeHueM auddepeHInaIbHoro ypas-
HEHUS y' —y=¢e".

2. CocraBpTe nuddepeHnnanbHOe ypaBHEHHE IO 3aJIaHHOMY CEMEHCTBY HHTETPaJbHBIX
KpUBBIX y=Cx’.

3. Pemmure nuddepennnanbHoe ypaBHEHHE:

a) (1+y)dx—(1—x)dy =0; 0) xyy' =1-x°.
4. Haiinute yactHOe penieHne qudHepeHInaTbsHOT0 YPABHCHHUS
a) ydx +ctgxdy =0, y(g]:—l; 6)2,/ydx—dy =0, y(0)=1.

5. Onpenenure yncieHHOCTh HacesneHus: Poccun uepes 20 ser, cuutas, 4To CKOPOCTh MPHU-
pocTa HaceJIeHUs POTOPLIHUOHATIBHA €r0 HATMYHOMY KOJIMYECTBY, U 3Has, 4TO HaceleHue Poccuu B
2000 rogy cocrapmnsuio 145 miH. yenoBek, a mpupoct Hacenenus 3a 2000 rox 6611 paeH 2 %.

3anstue 29-30. Auddepennuanbubie ypaBHeHUs IEPBOro MOPSIAKA.

Bonpocwi:

1. Pemenne nmHeHHBIX audQepeHnrnanbHbIX ypaBHEHUH MEepBOro mopsiaka meroaom bep-
HYJUIH.

2. YpaBaenus bepryiim.

Kniouegvie nonsamusa: nuHerHoe nupdepeHIualbHOe YpaBHEHHE MEPBOro MOPsIKa, METOA
bepnymmu, nuddepennmnansnoe ypaBaenue bepnymmm, nuddepennnanbHoe ypaBHEHHE ¢ pasje-
JICHHBIMU U Pa3JeIIAIOUIMMUCS IEPEMEHHBIMU, 00111ee U YaCTHOE pelIeHus], OOLI1I nHTerpail.

3aoanus:

1. Pemmire auddepenunanbHoe ypaBHEHUE:

r l . 1 .
a) y'+ ytgx = —— 0) y'+ y=2;

COSX

B) xy' -4y =x%Jy.
2. Haiinute yactHoe perienue nudhepeHIHabHOTO YPaBHCHUS:

a) s’ —ssint =2sin2t, s(0) =1, 0) or'+r—e® =0, r(a) =2a;

X
1-x?

;1
B) y'-~y=-y", y®=-1.

3ansaTue 31-33. [lndppepenuuaibubie YypaBHEHHS] BTOPOro MOPSiAKA, JOMYCKAKIIUE
NOHUKEHHUe TMOPAIKA.

Bonpocwi:

1. Pemienue nuHelHBIX AU GEepeHIMATBHBIX YPaBHEHU BTOPOTO MOPSIKA, TOMMYCKAOIINe
MTOHMKEHHUE TIOPSI/IKA.

Kniouesvie nonamusa: nuddepennnansuoe ypaBHeHHE 2-T0 MOPsJIKA, 001aCTh ONpeesIeHus,
pemienue, 3amada Komm u ee HauaapbHOE yCIOBUE, TEOMETPUUYECKUM CMBICH 3a1aun Komm, ob1iee u
gacTHOE perieHus nuddepeHImanibHoro ypaBHeHHs 2-Tro Mopsaka, Tpu Buaa nuddepeHmanbHbIX
ypaBHEHHI BTOPOTO MOPsIKA, JOMYCKAOIUX MOHWKEHHUE Topsiaka: 1) y” = f(x) — MOBTOpHOE WH-

TerpupoBaHre 00enx yacteil ypaBHeHHS; 2) F(x; y¥; y") =0 (IBHO HE COAEPKUT QYHKIMH Y) — 3aMe-
Ha Yy =p=p(x);3) F(y;¥;y") =0 (IBHO HE COACPKUT IIEPEMEHHYIO X) — 3aMeHa Yy = p = p(y).
3adanus:
1. Haiinure oGmiee pemenne audQepeHnaibHOro ypaBHEeHUs:

a) y’ =sindx+2x-3; 0) y'= +X—sinx;

1+ x?
B) y' =€ +cosx—2x*; r) y' =xe* +37.
2. Haiimute yactHOe pemenue auddepeHnaaibHoT0 YpaBHEHUS, YIOBIETBOPSIONIEe 3aJaH-
HBIM Ha4aJIbHBIM YCJIOBHSIM:
a) y"=(e* +sin3x)x, y(0)=y'(0)=1; 0) y'=(*+7x+9)e*, y(0)=1y'(0)=4.
3. Haitnure obimiee pemenue nuddepeHImaibsHOr0 ypaBHSHUS:



a) y"—y'ctg x = 2xsinx; 0) y”—gy':2x3;
X

B) (x+1)y" =y —-1; r) X°y"+x°y' -1=0.
4. Haiimute yacTHOE pemeHue auddepeHnnaibHoro ypaBHEHUs, YIOBICTBOPSIOIIEE 3a1aH-
HBIM HaYaJIbHBIM YCJIOBHSIM:

a) (L+x%)y"—2xy'=0, y(0)=0, y'(0)=3; 0) y"(L+Inx) + y; =2+Inx, y0) =05,y =1.
5. Haiimure obmee pemenne nuddepeHInaIbHOr0 YpaBHEHUS:

a) y'y-(y)’ -1=0; 6) 2yy"-3(y)* =4y*;

B) y' =y (1+(¥)?); 1) @+yy)y =@+ ()Y

6. Haiiqute yactHoe pemieHre aupdepeHInaIbHOro ypaBHEHUS, YIOBIETBOPSIONIEE 3a/1aH-
HBIM Ha4aJIbHBIM YCIIOBUSIM:

a) y'gx=2(y)", yO) =m/4, y'®) =-2; 0) y"=y'Iny’, y(0)=0, y'(0)=1.

3ansaTue 34-36. /Iuneiinpie 1uddepeHunanbHble YpaBHEHUs] BTOPOro MOPsSiAKAa € MO-
CTOSIHHBIMHU K03 puuueHTamMmu.

Bonpocwi:

1. PenieHne JIMHEWHBIX OJHOPOAHBIX W HEOJHOPOJHBIX MU (HEPCHIMATBHBIX YPaBHECHUH 2-
r'0 MOPSAJKA C TTOCTOSTHHBIMU KO3 (UIIMEHTaMU C TPAaBOI YaCThIO CIEIUAIBHOTO BUAA.

Kniouesvie nonsamus: naneitHoe quddepeHnmanbHoe ypaBHEHHE BTOPOTO MOPSIIKA € MOCTO-
SHHBIMU KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE YypaBHEHHS; CBOICTBA OJIHOPOJHBIX
YpPaBHEHUH, JIMHENHO 3aBUCUMBIE U HE3aBUCHMBIE PEUIEHUs, ONPEACIUTENb, BpoHCKOro, xapakre-
PUCTUYECKOE YPAaBHEHUE, IEHCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUYECKOTIO ypaBHE-
HUS, METOJ HEOMpeAeNieHHbIX K0d(DPHUIIMEeHTOB, MpaBas 4acTh ypaBHeHHs Buua f(x)=e** P (X),
npasas 9acTb Buaa f(x)=e* (P, (x)cosbx +Q, (x)sinbx) .

3aoanus:

1. VcranoBuTe, Kakue U3 Cleayrmux nap GyHKUIUN TMHEWHO HE3aBUCUMBI, a KaKue — JIH-
HEWHO 3aBHCUMBI:

a) arcsin X, arccos X; 0) sinx, sin2x;

B) et e’ ) sinxcosX, sin2x.

2. lanbl pyHkmm y, =e* u y, =e >*. CocraBpTe OHOpOAHOE M depeHnansHoe ypaBHe-
HUE BTOPOTO MOPsAKA C MOCTOSHHBIMH KO3 duimeHTamMu, odIee perieHne KOTOPOoro UMeeT BHI
y=Ce*+C,e ™.

3. Haiigute obmiee pernenne qudGepeHIMaTLHOTO YPABHCHHUS

a)2y"-3y'+y=0; 0) 4y"+4y' +y=0;

B) 2y"+Yy' +3y=0.

4. Haiinute yactHOe perierne quddepeHIHaIbsHOr0 YpaBHEHUS:

2

a) 3y"+7y'+4y=0, y(O) =1, y(©)=-2;  0) y'-6y'+9y=0, y(0)=0, y(0)=2;

B) 4y"+9y=0, y(0)=0, y'(0)=1.

5. Haiinute oOiee perieHue JIMHEHHOT0 HEOAHOPOAHOTO NU(D(epeHIINalIbHOTO ypaBHEHUS
2-T0 TIOPSIIKA C TIOCTOSTHHBIMU KO3 (HUIIEHTaMHU € TIPAaBOM YaCThIO CIIEIUATBHOTO BUIA!

a) y' -7y =5xe*; 0) y'+6y +9y=(x-2)e™>;

B) y"+3y +2y=(2x+3)sinx+Cos X ; r) y"+16y = 3xsin4x + cos4x .

6. Haiimure yacTHOE pernieHne TMHEHHOTO HEOJHOPOAHOTO b hepeHIINaTLHOTO YpaBHEHUS
2-TO TIOPSAZIKA C MOCTOSSHHBIMU KO3 PUITUECHTaAMH C MPABOW YaCThIO CHEIUAIBHOTO BHUJA, YIOBIIE-
TBOPSIIOIIEE 3aJJAHHBIM HAYaJIbHBIM YCIIOBHSIM:

a) y"-2y'—y=6xe", y(0)=y'(0)=1; 0) y"+y=4x", y(0)=-2, y'(0)=0;

3

B) y'+Yy=4sinx, y(0)=1, y'(0)=2; r) y"+2y —3y=48x%", y(0) =1, y’(O):—E.



4. MeToauyeckre yKa3aHusi JJIs1 00y4aroMXCs M0 OPraHU3alui CAMOCTOSITEIbHOI padoThI

CamocrosTenpHas paboTa 00yJaromuxcs ABISIETCS BaXKHEUIIIMM BUIOM OCBOEHUS CO/IepIKa-
HUS TUCLMILIIMHBL, TOJTOTOBKU K IPAKTUYECKUM 3aHATHAM U dK3aMeHy. CamocTosTeNnbHas paboTa
pa3BUBAET y 00YyYaIOUINXCS YMEHHE YUYUTHCS, POPMHUPYET CIIOCOOHOCTH K CAMOPa3BUTHIO, TBOPYE-
CKOMY IIPUMEHEHUIO MOIy4YEHHBbIX 3HaHUH, crioco0aM aganTalnuy K Npo(ecCuoHaNIbHOM AesTeabHO-
CTH B COBPEMEHHOM MUPE.

Opranu3anus caMoCTOSATENIbHON paboThl 00yJaroIUXCs OPUEHTUPYETCS HAa aKTUBHBIE Me-
TOJIbI OBJIAZICHUS 3HAHUSIMHU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Iepexo/1 OT MOTOYHOTO K UH/IH-
BUYaJIN3UPOBAHHOMY OOYUEHHIO, C YY4ETOM MOTPEOHOCTEN 1 BO3ZMOKHOCTEH JIMYHOCTH.

4.1. Popmbl camocToATeIbHOMU paboTbi

B xoze ocBoeHus AMCUMIIIIMHBI CAMOCTOSITENIbHAsL Pa00Ta CTYIEHTOB OPTaHU3YyETCs B TPEX
B3aMMOCBSI3aHHbBIX (hopMax:

— BHEAayIMTOPHAsi CAMOCTOSATENbHAs PadoTa,

— ayAMTOpHAs CaMOCTOsITeNIbHasl paboTa Mo/ HEMOCPEACTBEHHBIM PYKOBOJCTBOM Ipenoja-
BaTes;

— TBOpYECKasi, B TOM YHCJIe HayYHO-HCCIe10BaTeNbcKas padora.

Bungamu BHEAyTUTOPHOM CaMOCTOATENBHOM pabOTHI CTY/IEHTOB SIBIISIFOTCS:

— MOATOTOBKA K JIEKLUAM, IPAKTUYECKUM (CEMUHAPCKUM) 3aHATHSIM;

— MOJATOTOBKA M HalucaHue pedeparos, HOKIAI0B, 3CCE U APYTUX NMHUCHMEHHBIX paboT Ha
3aJlaHHBIE TEMBI;

— BBINIOJTHEHHE JIOMAITHHUX 33JaHUH pa3HO0OPa3HOTO XapaKTepa,

— BBIIIOJIHEHUE MHAVBUAYAJIBHBIX 3aJaHUM, HAPAaBICHHBIX Ha PA3BUTUE y CTYIACHTOB CAMO-
CTOSATEIBHOCTU U MHULIUATUBBI,

— IOJATrOTOBKA K 3a4ETY U K3aMEHY.

AynutopHas caMocCTOsiTelIbHasg paboTa peain3yercss IpH MPOBEIEHUU MPAKTUYECKUX (ce-
MHUHApCKUX) 3aHATHH U BO BpeMs uTeHMs JeKUui. [Ipy yTeHun JNeKIMOHHOTO Kypca HEmocpecT-
BEHHO B ayJUTOPHUH IpernojaBaTesib KOHTPOJIUPYET YCBOEHHE MaTepuaja OCHOBHOM Maccoil CTy-
JIEHTOB IIyTEM IPOBEAECHHS IKCIPECC-ONPOCOB MO KOHKPETHBIM TEMaM, TECTOBOIO KOHTPOJIS 3Ha-
HUM U T. 1. Ha npakTu4ecKkux 3aHsITUIX pa3IMyHbIe BUJbl CAMOCTOSATENbHON PabOTHI CTYJAEHTOB I10-
3BOJISIIOT CZeNaTh Mmpolrecc o0ydeHHus 0ojee MHTEPECHBIM U MOIHATH aKTUBHOCTh 3HAYUTEIHHOMN
4acTU CTYJEHTOB B rpynne. [Ipu 3ToM BuAgamMH ayMTOPHON CaMOCTOATEIbHOW pabOThl CTYAECHTOB
SABIIIOTCS:

— HalnMCcaHUe KOHCIIEKTOB;

— BBINOJIHEHUE ayIUTOPHBIX WHANBUAYAJIBHbIX 3a/laHUH;

— CaMOCTOSITETIbHOE pellieHne 3ajjad U TECTOBBIX 3aJaHUil;

— HalMCAaHUE ayJUTOPHOTO 3CCE U JP.

Bunamu TBOpUYeckoil, B TOM 4YHCIIe HAYYHO-HCCIIEIO0BATEIHCKON pabOThl CTYIACHTOB, SIBIIS-
I0TCA:

— MOJrOTOBKA K YYaCTHIO B HAYYHO-TEOPETHUECKUX KOH(PEPEHLIUAX, ONUMITUAIaX U Ip.;

— HalMCAaHWE HAyYHOTO JOKJIaa, CTaTbU;

— MOJrOTOBKA MPE3EHTALUHU BbICTYIVICHUS U T.1.

[Taker 3amaHuii U1 CaMOCTOSITENIBHOM pabOThI BBIAETCS CTYJCHTAM B Hauajle CeMECTpa, Mpero-
JlaBaTesieM ONpeeIIoTCs Mpe/ieTbHbIE CPOKH UX BHITOITHEHHUS U CAAUH.

B nporiecce n3yueHust Kypca HeOOXOIMMO OOpaTUTh BHUMAHHE Ha CAaMOKOHTPOJIb 3HaHMH. C 3TOM
LEJBIO CTY/IEHT MOCTIEe U3YUEeHHs KaXK/I0M OT/IETbHON TEMBI M 3aT€M BCEro Kypca 1o yueOHHUKY U JIOTIOHU-
TENIBHOW JIMTEPATypeE JOJDKEH MPOBEPUTH YPOBEHD CBOMX 3HAHHH C IIOMOILIBEO KOHTPOJIBHBIX BOITPOCOB.

JI1 caMOCTOSITENBHOTO M3y4eHH sl OTBOLITCS BOIPOCHI, XOPOLIO pa3pabOTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAyYHBIX MOHOTpaHsIX U HE MOTYT MPEJICTABIIATE OCOOCHHBIX TPYAHOCTEH NPU U3yUCHUU.

st 5 dhekTUBHOM OpraHU3aliKi CaMOCTOSTENBHOM padOThl 00YJAFOIIMXCSI HEOOXO0IUMO:



— MOCTIeIOBATEIbHOE YCIIOKHEHHE U YBEJIMUEHHUE 00beMa CaMOCTOATENbHOM paboThl, mepe-
XOJl OT MPOCTHIX K OoJiee cI0KHBIM (hopmam (BBICTYIUICHHE MIPHU aHAIM3€ Keiica, MOATOTOBKA Ipe-
3eHTAIMK U pedepata U T. 11.);

— MOCTOSIHHOE TOBBIIIEHUE TBOPUECKOTO XapaKTepa BBINOIHIEMbIX pab0T, aKTUBHOE BKIIIO-
YEHHE B HUX JIEMEHTOB HAyYHOT'O UCCIIEI0BAHUs, YCUIICHNS X CAMOCTOATEIbHOTO XapaKTepa;

— CHCTEMaTHUYeCKOe yIpaBJICHUE CAMOCTOSTEIILHON paboTol, OCYIIECTBICHUE TPOIYMaHHOM
CHCTEMBI KOHTPOJISI U IOMOIIU CTY/ICHTaM Ha BCEX dTarax 00y4eHusl.

4.2. MeTtoaunyecKkue yKasaH1A NO BbINO/IHEHUIO KOHTPOJIbHOM paboTbl M TMNOBOrO pacyeTa

B mensx cBOEBPEMEHHOTO KOHTPOJISI JIYYIIETO YCBOCHHS JUCIHUIUIMHBI M HHTCHCU(UKAIIUN
CaMOCTOSITENIbHBIX 3aHATUN CTyJEHTaM OYHOU (DOpMBI OOYyUEHHUS BBIIAIOTCS 3a/JaHUS 110 THIIOBBHIM
pacueram. TuUnoBoil pacuer COAEPKUT MHAUBUAYAIIbHbBIC 33/1aHUS, BBIIOJIHAEMbIE CTY/IEHTAMU Ca-
MOCTOSITEIBHO ¢ HEOOXOAMMBIMU MOSICHSHUSIMU PEIICHUS U YKa3aHHEM HCTIOIb3YEMbIX TEOPETHYC-
CKUX TIOHATHUH, ONpeeeHui, TeopeM U (hopmyll. BrimomHeHHE THIIOBOTO pacyeTa KOHTPOIUPYETCs
npenojasateneM. [IpeaBapuTenbHO MPOBEPSAETCS MPAaBUIBLHOCTh PELIECHHUs 3a]ad. 3aBepLIaroINM
ATaroM SIBJISIETCS 3alllMTa TUIIOBOTO pacueTa (BO3MOXKHA B ABYX BapuUaHTaX: YCTHOM WA MHCbMEH-
HOM), BO Bp€Msl KOTOPOH CTY/AEHT JOJKEH YMETh PAaBUIIbHO OTBEYATh HA TEOPETUUYECKUE BOMPOCHI,
MOSICHATH PEHICHUS CBOUX 3a/lad U YMETh pPellaTh 3aa4i aHATOTMYHOTO THIIA.

B nporecce u3ydeHus MaTeMaTUKUA CTYIEHT JOJKEH BBIMOJIHUTH Psii KOHTPOJIBHBIX PadoT.
Peniensuu mpemnopaaBaressi Ha 3TU pabOTHI MO3BOJSIOT CTYACHTY CYIUTh O CTEIIEHU YCBOCHHSI UM
COOTBETCTBYIOILErO pasjiena Kypca; YKa3plBaloT Ha UMEIOIMECS Y HEr0 HMpoOesbl, Ha JKeJaTelIbHOe
HampaBlieHUE AalibHEelIIed paboThl; MOMOrarT cOpPMYIUPOBATH BOMPOCHI ISl KOHCYIBTALUU C
IpenojaBaTesieM.

Penien3upoBaHyie KOHTPOJIBHBIX paOOT B CHUCTEME 3a0YHOTO 0Opa30BaHUS SABISETCS OTHON
13 OCHOBHBIX ()OpPM PYKOBOJICTBA CAMOCTOSATEIbHOW pabOTHI CTYAEHTOB-3a0YHMKOB U CPEICTBOM
KOHTPOJIsI BHITIOJTHEHMs] MU Y4€OHOTO TJIaHa M yCBOEHHUs y4eOHOro Marepuana B oObeme, ycra-
HOBJIEHHOM IPOIPaMMOM.

B Tex cmydasix, korja BBISBICHHBIC OLIMOKH M HEAOCTATKH B TEKCTE BBIMOJIHEHHOW KOH-
TPOJIBHOW PabOThl HACTOJBKO CEPbE3HBI, YTO MOTYT NOMEIIaTh JajJbHEHIIEMY H3Y4YEHHMIO Kypca,
KOHTpPOJIbHAsI paboTa BO3BpAIIAETCS CTYACHTY JUIsl MOJTHON WM YaCTUYHOMU €€ mepepadoTKH.

[ToBTOpHO BHINOTHEHHAs! paboTa peleH3upyeTCsl TOJIBKO B TOM Cllydae, €clid K He Mpuiio-
’KEHa paHee He 3auTeHHas padora. [Ipy mOBTOPHOM pereH3UpOBaHUK PabOThI MPENOAaBaTENb MPO-
BEpsIeT YUTEHBI JIU TIPU €€ BBHIMOJHEHUHU (MCIPABJICHUN) €r0 yKa3zaHus. Eciu yka3aHusi He yYTECHBI,
TO paboTa CHOBA BO3BpAIA€TCs CTYEHTY I JOPAOOTKH.

He cnenyer nmpuctymath K BBIIOJIHEHUIO KOHTPOJIBHOM pabOThl WM €€ MCIPABIECHUIO 0
pelieHust JOCTaTOYHOrO KOJIMYECTBA 3ajad [0 MaTepHually, COOTBETCTBYIOIIEMY 3TOMY 3a/IaHMIO.
OnbIT MOKa3bIBAET, YTO Yallle BCETO HEYMEHHUE PEINTh Ty WIK UHYIO 33/1a4y KOHTPOJIbHOM paboThI
BBI3BIBACTCS TEM, UYTO CTYACHT HE BBIMOJHUI UIMEHHO 3TO TpeOOBaHHUE.

Ecnu pabGota BBINONHEHA HE B COOTBETCTBUHM C HOMEPOM BapuaHTa WIIM MPEIoJiaBaTeNb yc-
TaHOBUT, YTO paboTa BBHIMOJIHEHA HECAMOCTOSITENIbHO, TO OHA BO3BPAIIAETCS CTYJICHTY 0€3 peleH-
3upoBaHus. B 3ToM ciiyuae B TeTpaau npemnoiaBateib OObSICHIET CTYAEHTY IPUYMHBI BO3BPALIICHHS
Y TIpEJJTaraeT eMy BBIIOJHUTH PaObOTy B COOTBETCTBUU C YCTAHOBICHHBIMHU MTPABHIIAMHU.

4.3. MetoguyecKkue yKasaHuA No HanucaHuio pedepara

Jlns Hanucanus pedepara CTyIEHT BbIOMpAET OJHY U3 T€M, UCXOMsS U3 CBOUX MHTEPECOB K
OTIpeIeIEHHBIM BOMPOCAM Kypca, a TakKe XapakTepa W MEepCHeKTHUB MPaKTHUeCKOH paboThl. Bei-
OpaHHasi TeMa COTJIACOBBIBAETCS C IpernojaBaTesieM, MPU 3TOM OHA MOKET ObITh 0oJjiee KOHKPETH-
3UpOBaHA MPUMEHHUTENBHO K MPAKTHYECKUM MHTEpEecaM MarucTpanTta. KoHkpeTu3aus HanpaBlieHa
Ha Oosee TIIyOOKyr0 MpopabOTKy TeMbl B MPAKTHYECKOM KOHTeKcTe. [1o o0bemy paboTa moimKHA
coctaBiaTh 15 — 20 cTpaHuUI] pyKOIIMCHOTO TEKCTa, He cunTas npuioxenui, 14 mpudr (Times New
Roman), momyTopHBIif HHTEpBAJI, CHUCOK JIUTEPaTyphbl HE MeHee 20 UCTOYHHUKOB.

Pabora BkItouaeT B ceOsi: TUTYIBHBIN JIHCT, COJEpKaHUE, BBEIEHHUE, OCHOBHYIO 4acTh, 3a-
KIIFOUEHHE, CIIUCOK JINTEPATYPHBIX HCTOYHUKOB.



B BeneHnn 000CHOBBIBAETCSI aKTyallbHOCTh M3JIaraeéMOi MPOOJIeMbl. 31€Ch JAeTCsl KpaTKoe
OIMCaHUE pacCMaTpUBAEMbIX B pabOTE BOIPOCOB MO OCHOBHBIM pasneiaMm. BeneHue oObIUHO cO-
cTaBisieT 1 cTpaHuUIly pyKOIUCHOTO TEKCTA.

B Teopernueckoii yacT OCHOBHOE€ BHMMAaHHE YAEISETCS KPUTHUECKOMY 0030py JMTepa-
TYPHBIX UCTOYHUKOB, PACKPBIBACTCS CTETICHh H3yYEHHOCTH UCCIICyeMOU MPOOIeMBI.

B ananutuyeckoil yacTu pabOThl MPOBOAUTCS BCECTOPOHHHM aHanu3 (aKTOpOB BHEIIHEU
CpelIbl, BIUSIONMX HA MPOOJIEMHOE T0JIe, a TAKXKE aHAIIN3 BHYTPCHHUX CHIIBHBIX M CIIA0BIX CTOPOH.
[Ipu BBIMIOJIHEHUHU ITOM YacTU pabOTHl 0CO00E BHHMaHUE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJIN3a, JJOTUYHOCTD U3JIOKEHUSI MaTepHaa.

Pabora nomxkHa ObITh HalKMCaHa JUTEPATYPHBIM SA3BIKOM, TPAMOTHO U aKKypaTHO, CHa0XKeHa
HayyHbIM anmaparoM. COKpalieHHs CJIOB, KpoMe OOIIeynoTpeOUTeNbHBIX, HE JTOMYyCKaTcs. Bee
CTpPaHUIbI JOJIKHBI OBbITH IPOHYMEPOBAHBI.

4.4. MeTtoauyeckue yKasaH1A No 0pOpPMIEHUIO KOHTPO/IbHOI paboTbl

PacripenienieHrie KOHTPOJIBHBIX PA0OT MO CeMecTpaM COOOIIAeTCsl CTYACHTaM B Hadalle Kax-
noro cemectpa. KoHTpoibHBIE paOOTHI BRIMOIHSIOTCS CTYJACHTAMH B OTAEIBHBIX TETPAIIX B KIETKY
18 nucroB. Ha TUTYIRHOM JIUCTE TETPAAM CTYIEHTHI YKa3bIBAIOT Ha3BaHHUE MIPEIMETa, HOMEp Bapu-
aHTa, HOMEp TPYIIIbI U CBOIO (aMUINI0, UM U 0T4ecTBO. Eciu TeTpaap A KOHTPOJIBHBIX paboT
3aKaHYMBAETCA, TO CTYJICHT MOAMKUCHIBAET HOBYIO TETPa/lb, IPUKJIAABIBAsI K HEM «cTapyio». B koH-
TPOJBHOM paboTe 3a/la4ll MOXKHO peliaTh B YA0OHOM MOPSAKE, 3aMUChIBasi UX YCIOBUS M yKa3bIBas
nopoOHbIe pemeHus. Pabora Ha ommOKaMu BBITIOTHIETCS B KOHIIC KOHTPOJIBHON pabOThI, TOCIE
penieH3uu npenojaaBarens. s kaxaon 3agauu, TpeOyroei ucnpaBieHui Wik 10pab0TKH, OMSTh
3aMCHIBACTCS YCIOBUE U MIPUBOAUTCS MOJAPOOHOE pellIeHNE.

4.5. Metogunuyeckue ykasaHma No NoArotoBKe HaAy4yHOro AoKnaaa

Hayunblii goknan mpeactaBisieT co0Oil MCClieOBaHME MO KOHKPETHOH MpoOieme, H3J0-
KEHHOE TIepe/l ayJUTOPHEH CiTylaTesie. ITO MOXKET ObITh BBICTYIUICHHE HAa CEMHHAPCKOM 3aHs-
TUU, KOH(PEPEHIIMH HAyIHOTO CTyaeH4Yeckoro obmiectBa («Henene Hayku») WM B paMKax MPOBO-
JTUMBIX KPYIJIBIX CTOJIOB. B J1I000OM cilydae ycremHoe BBICTYIUICHHE BO MHOTOM 3aBHUCHUT OT Tpa-
BWJIBHOM OpraHU3allMy camoro npouecca NoAroTOBKA Hay4HOTro JTOKJaja.

PaboTa mo moAroToBKe Hay4YHOTO JTOKJIaa BKIOYAET HE TOJIBKO 3HAKOMCTBO C JIUTEPATypoi
1o U30paHHOM TeMaTuKe, HO U CAMOCTOSITENIbHOE U3YUEHHUE ONpeIeTICHHBIX BOMpocoB. OHa TpedyeT
yYMEHHUS MPOBECTH aHAJIN3, CIOCOOHOCTH HATJSIHO MPEACTABUTh UTOTH IMPOJACIAaHHOW PabOThI, U
YTO OYE€Hb BaXXHO — 3aMHTEPECOBATh AYAUTOPHUIO pe3yJbTaTaMU CBOEro uccieaoBanus. Cienoa-
TENBHO, MOJITOTOBKA HAYYHOTO JO0KJIa/la TPEOYeT Onpe/1e]ICHHBIX HABBIKOB.

[ToaroroBka Hay4YHOTO JTOKJIa/1a BKIIFOUAET HECKOIBKO 3TArOB PaOOTHI:

|. Buibop memul Hayuno2o dokiada

[TonroroBka K HAy4YHOMY JOKJIaqy HAYMHAETCS C BHIOOpPA TEMBI OYIYIIEro BBICTYIICHUS.
[IpakTHKa Moka3pIBaET, YTO MPABUIHLHO BEIOPATh TEMY — 3TO 3HAYUT HAIMOJIOBHHY O0ECTIEYUTh YC-
NeuHoe BeIcTyIieHue. KoHeuHo ke, onpeaensonlyto pojib B 3TOM BOIIPOCE UTPatOT UHTEPECHI, YB-
JICYCHUS U JIMYHBIE CKIIOHHOCTH CTYACHTa, HETIOCPEACTBEHHAS CBSI3b TEMBI JJOKJIa/1a ¢ OyayIiei win
HACTOAIIEH MPaKTH4YeCKOH paboToi (ecau ATO CTYACHTHI BedepHero otaeneHus). OmnpeneneHHyo
MTOMOIIIb TIPH U30paHUM TEMBI MOXKET OKa3aTh PYKOBOJMTENb HAYYHOTO KPYKKa, MPErojaBaTeb,
BEIYyIIUI CEMUHAPCKOE 3aHATHE UM YATAIONIUH JIEKIIMOHHBIN Kypc. 1 Bce-Taku mpu BEIOOpE TEMBI
1 ee (OpPMYITUPOBKE HEOOXOIMMO YUUTHIBATH CICTYIONINE TPEOOBAHNS:

1. Tema BbICTYIUIEHHS JIOJDKHA COOTBETCTBOBAaTh BalllMM Mo3HAHMSAM U UHTEpecam. 371eCh
OYEHb Ba)KEH BHYTPEHHUU IICUXOJIOTMYECKUN HACTPOMU.

2. He cnepyeT BBIOMpPATH CIMIIKOM IIUPOKYIO TEMY HAYYHOTO MOKJIAna. DTO CBSA3aHO C OT-
PaHUYEHHOCTBIO JIOKJIATYMKa BO BpeMeHH. Jlokmaa qoimkeH ObITh paccunTad Ha 10 — 15 munyT. 3a
TaKoW MPOMEKYTOK BPEMEHHU JOKIATUUK CIIOCOOCH JHOCTATOYHO MOJHO M TITyOOKO PaccMOTpPETh HE
0oJiee OJTHOTO — IBYX BOIIPOCOB.

3. Hayunblil nokiaj JOJKEH BbI3BaTh MHTEpEC y ciymarened. OH MOXKET conepKaTh Ka-
KyI0-T100 HOBYIO JJIsi HUX MH(OPMALIUIO WU U3JI0KEHHE CIIOPHBIX TOYEK 3PEHUS Pa3IUYHbIX aB-
TOPOB I10 OCBEIIAeMO¥ mpodeMe.



CryneHT, mpuCTynaromMi K MOATOTOBKE HAay4yHOrO AOKJIAAa, JOJDKEH YETKO OMNPENEIIUTh
LEJIb Gynymiero BbICTYILICHHUS.

[ToHATHO, YTO 10 M3YYEHUS JIMTEPATYpPhl MO BHIOPAHHOW TEeME JOBOJIEHO CIOXKHO CPOpMY-
JUPOBATh KOHKPETHYIO LIE€Jb CBOETO HccienoBaHus. B aToM ciydyae Heo6XoauMo 0003HAUYUTH 00-
LIYIO LIe/b WU LIEJEBYIO YCTaHOBKY. KOHKpETHasl LiejeBasi yCTaHOBKA J1aeT HAlpaBJieHHUE, B KOTO-
pom OyneTr paboTarh JOKIaI4MK, TOMOraeT OCO3HAHO U IIeJIEHANPABIIEHHO MOAOUpaTh HEOOXOAu-
MBI MaTepHall.

1I. I1oobop mamepuanos

Pabora no moxpbopy MarepraioB Juis AOKJIa1a CBsI3aHa C H3yYCHHEM JINTEPATYPHI.

W3ydeHue nurepatypbl 0 BEIOpAaHHOW TeMe KelaTelbHO HAaUMHATh C MPOCMOTPa HECKOIIb-
KUX y4eOHUKOB. DTO IMO3BOJUT MOJYYUTh OOIIee MpeICTaBICHHE O BOIPOCAX HCCIIEIOBAHMUA.
JanpHelmuii mouck HeoOXoauMoi MH(OpPMAIMK IpEAroiaraeT 3HaKOMCTBO C TpeMs TpylnnamMu
ucToyHUKOB. [lepBas rpynna BKIItOYaeT MOHOrpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
poIii rpymIme OTHOCATCS MaTepuaibl NEPUOAMYECKON MeuaTH — KypHAJIbHBIE U ra3eTHble cTaThu. K
TpeTheil pecypebl MHTepHET. MaTepuaiibl opUIHaIbHOTO XapakTepa u3 MHTepHeT JoKHBI OpaTbes
TOJIbKO M3 O(UIMATBHBIX CAaUTOB (MHQpOpMAIMS Ha JIPYrHX CalTax MOXKET ObITh yCTapeBlIei).
[TpsiMoit mepeHoc B pabOTy TEKCTOBBIX (hparMeHTOB u3 MHTEpHET (KpoMe KOPOTKUX IIUTAT KIAcCH-
yeckux paboT mo teme) 3ampeiieH. IMEHHO B IByX MOCIEAHHUX TPYIIax B OCHOBHOM COJEP>KaTCs
HOBBIE CBEJICHHS U (PaKTHI, MPUBOATCS MOCIeIHUE IU(POBHIEC JaHHEIC.

I1l. Cocmasnenue nnana ooxnada

[Tocne Toro, kak paboTa Mo MOAOOPY MCTOYHUKOB 3aBEpIICHA M MMEETCS OMpEACTICHHOE
npejcTaBieHre 00 U30paHHON TeMe, MOYKHO COCTaBHUThH IpeABApUTENbHbIN minaH. [Ipu aToM HEoO-
XOIMMO YY€CTh, UTO MPEABAPUTEIHHO COCTABICHHBIN TUIaH OYIET U MEHATHCS U KOPPEKTHPOBATHCS
B IIPOLIECCE NANbHENIIEr0 U3Y4YE€HUS TEMBI.

Paboty Hax TekcToM Oyaylero BBICTYIUIEHHUSI MOXKHO OTHECTH K HauboJee CI0KHOMY U OT-
BETCTBEHHOMY 3Tally MOATOTOBKU HAyYHOro J0KJIasna. IMeHHO Ha 3TOM 3Tare HeoOX0AUMO MPOU3-
BECTH aHAJIU3 U OLIEHKY COOpaHHOI0 MaTepuaia, chopMyIMpoBaTh OKOHYATEIbHBIN TJIaH.

[Tpuctynas x paboTe Haa TEKCTOM JOKJIaJa, CIEAYeT YUUTHIBaTh CTPYKTYPY €ro mocrpoe-
Hus. HayuHslil 1okan 10oKeH BKIOYATh TPYU OCHOBHBIE YaCTHU: BCTYIJIEHHE, OCHOBHYIO YacTb, 3a-
KIIFOUEHHUE.

Berynnenue npeacrasisieT coboi KpaTkoe 3HAKOMCTBO CIyIIAaTeNel ¢ 00Cy)aaeMoil B TOK-
nane npobaemoii. JleficTBUTeNbHO, XOTs BCTYIUIEHHE HEMPOIOJIKUTENBHO 10 BpeMeHH (Bcero 2 — 3
MUHYTbI), OHO HEOOXOAMMO, YTOOBI MPOOYAUTH MHTEPEC B ayAUTOPUH U MOATOTOBUTH MOYBY JJIf
noknana. Heo6xoanMo HauyaTh C TJIaBHOM MBICIHM, KOTOpas 3aTeM 3aiiMeT ILEHTPaJbHOE MECTO.
VYnauro chopMmyIupoBaHHBIE BO BCTYIJICHUU HECKOJIBKO (Dpa3 CriocOOHBI 00ECTICUNUTh yCIIeX BCETrO
JOKJIaja.

OcHoBHasl 4acTh SIBJISIETCS JIOTMYECKUM MPOIOJKEHUEM BOIIPOCOB, 0003HAYEHHBIX aBTOPOM
BO BBE/ICHUU. VIMEHHO B 3TOM 4acTH JOKJIaAa NPEICTOUT PACKPBITh TEMY BBICTYIUIEHUS, IPUBECTU
HeoOXOoIMMBbIE J0Ka3aTeNnbCcTBa (aprymMeHTsl). [Ijisi Toro 4To0bl MPaBUIBHO MOCTPOUTH OCHOBHYIO
YacTh CBOETO JIOKJIaa, HEOOXOAMMO COCTaBUTh €€ MOAPOOHbIH MiIaH. BakHOCTH cocTaBiIeHUs TaKo-
ro MjiaHa CBA3aHa C OCHOBHOM 3ajauei aBropa. OH J0JpKeH B TeueHue 10 MUHYT, OTBEICHHBIX Ha
OCHOBHYIO 4acTb, CYMETb MPEACTaBUTh M U3JI0KUTh ABTOPCKYIO TOYKY 3pEHUS MO0 0003HAUEHHOH B
TeMe Jokiaaa npobieme. Hamnyne moapoOHOro miaHa MO3BOJSET BBIMOJHUTH 3Ty 3a/ayy, AaeT
BO3MOKHOCTb aBTOPY B CXKaTOM (pOpMe JOHECTH CBOM MICH 0 ayTUTOPUU U YIOKHUTHCSA B yCTAaHOB-
JICHHBIN pErJIaMeHT.

3akIIl0YeHne UMEeT 11eIbl0 0000IUTh OCHOBHBIE MBICIIU M WU BhICTyIJIeHHus. Ero, kak u
BECh JIOKJIaJl, HEOOXOJUMO MOArOTOBUTH 3apaHee. B 3akilfoueHuu MOXHO KpPaTko MOBTOPHUTH OC-
HOBHBIE€ BBIBOJIBI M YTBEPXACHMsS, NPO3BYUYaBLIME B OCHOBHOM 4dacTu Jokinana. Ha 3akmroueHue
MOKHO BO3JIOKHTH Takke (YHKIMIO 000OIIEHHS BCETO MPEACTABICHHOTO JOKJIATYMKOM MaTepHa-
na.

IV. Opopmnenue mamepuanos svicmynienus



[ToaroToBieHHbIH AOKIaM U Oyayllee BHICTYIUIGHHE B ayJJUTOPUU HAINpaBJICHO HA €ro Ciy-
XOBOE BOCHpUATHE. Y CTHAs peub MPEAOCTABISIET OPaTOPy JAOMOJIHUTEIbHBIE CPEJICTBA BO3ACHCTBUS
Ha CJyIIaTeNel: rojioc, MHTOHAIUS, MUMHKA, KeCThl. OJHAKO OJHOBPEMEHHO CIIEAYET YCIICHIHO
HCIIONIB30BaTh criocoOHocTs cinymareneit BUIETD.

ABTOp HAY4HOTO JIOKJIaga MOXKET MPEKPacHO JOMOJHHUTH CBOE BBICTYIUICHUE, HCIIONB3YS
JyarpamMmbl, WIDTIOCTPaLud, Tpaduku, N300pakeHUs B IPE3CHTAIHH.

Ho, 9T00BI MCTIONIB30BaHUE HATISIHBIX MOCOOWI MPOM3BEIIO MpeanoiaraeMelii 3¢ dekT, He-
00XO0JIMMO YYUTHIBATh CIACAYIOLIUE MPaBUIa;

1. menecooOpazHO MCMONB30BaTh HATAIHBIA MaTepuai. Eciau ke HeoOXOAWMOCTh B €ro
JIEMOHCTpPALIMU OTCYTCTBYET, IPUMEHEHHUE OyIeT TOJIBKO OTBJIEKaTh BHUMAHUE CIyIIaTelNei;

2. Tpe3eHTalus TOTOBUTCS 3apaHee;

2. n300paxeHusi, MPeICTaBICHHbIC B MMPE3EHTAINH, JOKHBI ObITh BUJIHBI BceM. CII0XKHBIM
CTaTUCTHYECKUM TAOJIHUIaM CIIEAYET MPHUIATh JOCTYIHYIO0 (GOpMy TuarpaMm Wid TpaguKos;

3. HarlsggHble MaTepUajbl HEOOXOIUMO TEMOHCTPUPOBAThH AYAUTOPHH, a HE caMOMy ceOe;

4. Te3uCHl JOKIa/Aa MOJDKHBI OBITh TECHO CBSI3aHBI C M300paKEHHEM HArJISIHBIX MaTepua-
JIOB;

5. 9T0OBI HE OTBJIEKATH BHUMAHHE ayTUTOPHUU, HY)KHO CBOEBPEMEHHO MEPEXOUTh K IEMOH-
CTpalluu APYTUX MaTEePHAIIOB;

6. HEOOXOIMMO JAenaTh May3y B BHICTYIUICHHH, €CITU ayAWTOPHS 3aHATAa pacCMaTpUBAHHEM
HArJITHBIX MaTepPUAIIOB.

V. Iloocomoska Kk ebicmynienuto

[ToaroroBUB MaTepuan Juisi JOKJIaaa, CIEAYeT PEIINTh BOMPOC O 3aMUCAX K BBHICTYIUICHHIO:
TOTOBUTH TOJIHBIA TEKCT JOKJa/Ia, COCTaBUTh MOAPOOHBIE TE3UCHI BHICTYIJICHUS WM TPUTOTOBUTH
KpaTkue paboune 3amucu. HayuHblit Jokiaa mpencraBiseT co0Oi yCTHOe NMpoU3Be/leHHEe, YTEHUE
BCIIYX MOJTOTOBJICHHOTO TEKCTa HEAOMYCTHMO.

4.6. MeToguueckme yKasaH1A Mo NoAroToBKe Hay4yHoOM CTaTbu

Hayunas craThsi — 3TO NpeacTaBIE€HUE PE3yNIbTAaTOB MCCIENOBAHUS Ui HAy4yHOH oOmiecT-
BeHHOCTH. HaydHast cTaTtbs 00s13aTeTbHO BKJIFOUACT 3JIEMEHTHI HOBOTO 3HAHWMSI, KOTOPBIE W OMpee-
JSIOT €€ 3HAaUMMOCTh. B OT/IeNbHBIX ciydasx Hay4yHasl CTaThsl MOXKET COAEPKaTh CUCTEMaTH3AIIHIO,
0000IIIeHNE YK€ M3BECTHBIX HAYYHBIX JAHHBIX O MPOIECCEe, SIBICHUU WM 00BEKTe, Ha OCHOBE KO-
TOPOTO JIENAIOTCS] HOBBIE BBIBO/IbI, IPOTHO3bI. Takas cTaThsl Ha3bIBa€TCS 0030pOM HaY4HOI TuTepa-
TYpBI 110 OIpe/ieTICHHON IpobiieMe.

Be10op TeMbl Hccae10BaHUsS HEPAa3phIBHO CBsI3aH ¢ BHIOOpOM ero o0bekTa. OOBEKT uccie-
JIOBaHUS — CUCTEMa, IIPOIIECC WIIH SBJICHUE, TOPOXKIAIONINE TIPOOIEMHYI0 CUTYalHI0 M N30paHHbIe
s u3ydenus. [lonydenne 3Hanuit 00 00beKTEe, HEOOXOIUMBIX JIJIsl PELICHUsI KOHKPETHOW Mmpobiie-
MBI, TIOCTaBJICHHON B MCCIICOBAHUH, OCYIIECTBIISICTCS TTOCPEICTBOM U3YUEHHsSI PE3yIbTAaTOB IeNe-
HaNpaBJICHHOT0 HAayYHOI'O BO3JEWCTBUS Ha OTAEIbHBIC YAaCTH O00BEKTa, Ha3bIBa€MbIE MpeAMETaMU
WCCIICIOBAHMSL.

[Tpeamer uccnenoBaHusl — 4acTh, CTOPOHA, CBOMCTBO, OTHOIIEHHE 00BEKTa, UCCIIEAYEMBIE C
OTIpEIeIIEHHON TIENBI0 B IAHHBIX YCIIOBHSIX, T.€. 9TO DJIEMEHT 00BheKTa uccienoBanus. [Ipeamer nc-
CJICZIOBAHMS SIBJISIETCSI HOCUTEJIEM TPYIIIBI MU PsiJia CYyHIECTBEHHBIX CBOWCTB, CBsI3€, MM NpU3HA-
KOB M3y4aeMOT0 OOBEKTa U CITY’KUT CPEICTBOM €r0 HAyIHOTO MO3HAHWS.

[Tocne oGocHOBaHUS TEMBI, ONpeeeHls] 00BEKTa U MpeaAMeTa UCCIe0BaHus POPMYIUpPY-
eTcsl 1IeNTb UCCIIEI0BaHus 110 JaHHOU Teme. 1lenb nccineqoBanus BEICTYAaeT KaK ONPEICICHHBIA Me-
XaHU3M MHTETPalUy pa3IUyHbIX JIEHCTBHI B CUCTEMY «IIeJIb — CPEACTBO — pe3ynbraTy. Llens — 3a-
paHee OCO3HAaHHBIH W TUIAHUPYEMBIi pe3ynbraT. OCHOBHBIE AJIEMEHTHI, ()OPMHUPYIOININE COAepIKa-
HUE LIEJH WCCIICAOBAHMS: KOHEUHbIM pe3yabTaT, 00bEKT MCCIEA0BAHMS, MYTh JOCTHKCHHUS KOHEY-
HOTO pe3yJbTaTa.

3amauaMy MCCIIEIOBAHUS HA3bIBAIOTCS BOMPOCHI, NOJYYEHHUE OTBETOB HA KOTOpPbIE HEO00XO-
MO JJIs IOCTHOKEHHUS 1eN ucciieoBanus. Kak mpaBuiio, BBIABUTAIOTCS CIEIYIOIINE HCCle0Ba-
TEJNbCKUE 3a1auu:



— BBISIBJIEHUE CYLIHOCTH, IPU3HAKOB, KPUTEPUEB U3y4aeMOro Ipolecca, IBJICHHUS U Ha 3TOU
OCHOBE €ro 00bSICHEHHE, XapaKTEePUCTHKA;

— 000CHOBaHUE OCHOBHBIX ITyTeH (METOIOB, CPEICTB) PELICHUS TPOOIEMBI.

N3ydenune HaydyHOU JIUTEpaTypbl — 3TO BAKHBIM U JJIMTEIBbHBIN MPOILIECC, 3aBEPIIAOIIUICS
HalMCaHUEM OKOHYATEJIbHOr0 BapuaHTa cTaTbd. OH BKIJIIOYAET PsiJ STAIOB: OUCK UCTOYHUKOB; 03~
HAKOMUTEJIBHOE YTEHHE; YIiayOJIeHHOe, M3yYarolllee YTeHHE C BBIMUCKaMU B (hOpMe KOHCIEKTOB,
aHHOTAILIUH, TE3UCOB, pedepUpPOBaHUS; UCTIONB30BaHIE HCTOYHUKOB B IIPOIIECCE MCCIICIOBAHUS JUIS
OOBSICHEHUS] U MHTEpIpETaIlii COOCTBEHHBIX PE3yJIbTAaTOB U HAOJIOIEHUN; CCHUIKH Ha JUTEpaTypy
B YEpPHOBHUKE; HANMCaHUE 0030pHON YacTH pabOThI; opraHu3anusi OndInorpaduIeckoro Onucanus
K paboTe 1 ero OKOHYATEJIbHOE peJaKTUPOBAHUE.

Haydanoe 0600111eHre HOCUT 0COOBII XapakTep, OHO OTINYAETCS TOYHOCTHIO, TIOJYCPKHYTON
JIOTUYHOCTBIO, OJHO3HAYHBIM BBIPAKEHUEM MBICIH, KOTOPasi CTPOro apryMEHTUPYETCs, a X0 JIO-
TMYECKUX PACCYKICHUHN aKLEHTUPYETCS ¢ HOMOULIbIO CIELIMATIbHBIX CPEACTB CBSI3U.

[lepeuncnuM HEKOTOpHIE S3BIKOBBIE CPEACTBA HAYYHOI'O CTUJIS,, YTOOBI BBl MOTJIHM HpPUIEP-
KHUBATHCS UX IIPU pabOTe C PYKOIIUCHIO:

— cjoBa OOOOHICHHOW CEMaHTUKH (BaXKHOCTb, CHCTEMHOCTb, BO3pacTaHUE, MOHMKEHUE,
IIPUMEHEHUE U T.I1.);

— TePMHHBI, XapaKTepHBbIE JIJIsl KAKOW-TM00 HAayKu, U OOleHAyYHbIEe MOHATHUS (3aKOH, MPUH-
U1, Kiaccuukanus, nHHOpMaIys, BEPOSITHOCTh, TUIIOTE3a U JIP.);

— CJIOBA, YKa3bIBAIOLIME Ha 3aKOHOMEPHBIM XapaKTep OMMCAHHBIX SABJICHUH (00BIYHO, OOBIK-
HOBEHHO, BCErJIa, PEryJIsIpHO, BCSIKUMN, KaX/Ibli, KaK IPaBUJIO U T. IL.);

— IJIarojibl HACTOALIETO0 BHEBPEMEHHOIO B OOOOIIEHHO-OTBJICYEHHBIX 3HAYEHUAX (pedb
NIET o npobneme..., orcrona CJIEAYET BeBox..., CJIEAYET 3ametuTts, 9ToO ..., BRIYUCICHUE (Ha-
omozaenue) [IPUBO/IUT k caenyromemMy pe3yabTary ..., IepenieM K cleayroueMy Bornpocy ..., 3a-
KJIFOUEHHE HOCUT MpeABapUTENbHBIN XapaKTep..., U3 CKa3aHHOTO PAHEE BBITEKAET..., 3TO JA€T OCHO-
BaHUE FOBOPUTH O ..., 3TO TOBOPHUT O ... U JP.);

— TJarosibl IpOMIEAIIEro U OyJIylIero BPpeMEHHM HCIOJIb3YIOTCS B 3HAUEHHWH HACTOSIIETO
BpeMeHH (MbI MONYYUM / TOMYYUIIH .., IPUMEHUM ..., HCIOJIB3YETCsl, BBIPAKACTCS, HAOIIOIACTCS
T. I1.); Yallle UCIOIb3YIOTCS TJIarojibl HECOBEPIIEHHOTO BUAA, Kak 0o0Jjiee OTBIEYEHHO-0000I1IEHHBIE;
TJIaroJIbl XK€ COBEPIIEHHOI0 BU/AA XapaKTEepPHBbI ISl YCTOMYUBBIX 000POTOB (JI0KakeM, YTO ..., pac-
CMOTPHM ..., BBIBEJIEM ...);

— npeo6aaaaT GopMbl 3-To JIMlla MECTOUMEHHH U I71aroioB. ABTOpckoe «MBI UIIOC JTNY-
Has (opma riarosia» yrnoTpedssercs B OTBIEYEHHO-0000IEHHOM 3HauU€HUH (MBI cUMTaeM (IoJiara-
€M, YTBEP)KIAeM. .., HAMU YCTAaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTEIbHBIE €IMHCTBEHHOTO YKciia, (GOPMBI CPETHErO pojia Y CYIIEeCTBU-
TEJbHBIX a0CTPAaKTHOTO 3HAUYEHUS (JBI)KEHUE, KOJINYECTBO);

— KpaTkue npuiaratenbHble: [I[pocTpaHCTBO 0OTHOPOAHO U U30TPOITHO.

Ha cnHTakcnueckoM ypoBHE CBSI3b MEXIY NPEIIOKEHUSAMHU OCYIIECTBISETCS C ITOMOIIBIO
MOBTOPSIIOLIUXCS CYHIECTBUTENbHBIX U MecTouMeHu. Cieaute, 4ToObl B OJIM3KOM KOHTEKCTE HE
noBTopsutnch cioBa DTOT, OTO, 3amensiite ux cuHoHMMaMu. Hampumep, 3ToT — MoJA00HbIH, Ta-
KO JK€, YKa3aHHBIN BBIIIE, NaHHBIK U T. 1. B mpennoxxennu npeodiamsaeT mpsMoi MOPSI0K CIIOB
(mopuiexaiiee — ckazyemMoe — JOTIOJHEHHUS).

[Tocne moAroTOBKY YEpHOBBIX HAOPOCKOB OTAEIBHBIX Pa3fiesioB HEOOX0IMMO MPUCTYNATh K
HaIlMCaHUIO PYKONMCH CTaThH B 1IeJI0OM. Pa3/iensl cieyer pacionokuTh B CIEAYIOLIEM MOPSIKE:

— aHHOTAIUS;

— BBE/ICHME;

— DKCIIEPUMEHTAIIbHBIN pa3/iel;

— aHAIMTUYECKUN/TEOPETUYECKUI pa3ied;

— 3aKJIIOYEHUE;

— CIIMCOK HUCITO0JIb30BAHHBIX HCTOUYHUKOB.



Hekotopble U3 mepeyrcIeHHbIX BBIIIE pa3JesioB B KOHKPETHOH paboTe MOTYT OTCYTCTBO-
BaTh, a MOPAJIOK CIECIOBAHUS Pa3/eNIOB MOXKET OBITh MHOM, YTO HEOOXOAMMO COIJIacOBaTh C HAy4-
HBIM PYKOBOJHTEJIEM.

BBenenue MOXeT BKIIIOYATh CIEAYIOIIME KOMIIOHEHThI: OOOCHOBAaHUE U aKTyalbHOCTh Te-
MBI; KPaTKuii 0030p JIMTEpaTyphl, XapaKTEPUCTHKA MIpeaMeTa, 00bekTa (00BEKTOB), a TAK)KE METO-
JIOB UCCJIEIOBaHMS; BbIIBUTaeMas TUIIOTEe3a; HayyHas HOBU3HA paloOThI, €e TeopeTudecKas U mpak-
TUYECKasi 3HAYUMOCTb.

B skcnepuMeHTanibHOM (MCCIIEAOBATEIBCKOM) pa3jieie JAaeTcs 0OOCHOBaHME M ONHUCAHHE
METOAMKH HCCIEeIOBAHUS; MPUBOIATCS MOJyYECHHBIC JaHHBIC, Pa3MeNIacTCs HEOOXOAUMBIH HUILTIO-
CTpaTUBHBIN MaTepual; GOpMyIUPYIOTCS BBIBOABI U 000OIICHHUS.

B Tekcre crateu ciiegyeT apryMeHTUPOBAHO BBIACIUTH TO HOBOE U OPUTHHAIBHOE, YTO BHO-
CHUT B pa3pabOTKy MpoOsieMbl aBTOp cTaThb. TeKCT noykeH 001a1aTh HEKOTOPHIM KOMITO3UIIMOHHO-
CIO’)KETHBIM ITOCTPOSHHEM, HAIPaBJICHHBIM Ha IOCIIEA0BATEIFHOE U IIEJICHAIIPABICHHOE PACKPBITHE
JUIS YUTaTeNs Mpolecca aBTOPCKOro MOMCKA.

AHAIMTUYECKUH WM TEOPETUUECKUI pa3zell MOCBSIIACTCS aHAIH3y TOITYYEHHBIX SKCIEPH-
MEHTAJIbHBIX PE3yJIbTAaTOB; UX OMHCAHUIO, MHTEPIPETALIMM B paMKax CYIIECTBYIOLIEH TEOPUH WUIU
MPEJCTaBISET OPUTUHAIBHOE TEOPETUIECKOE HCCIIEIOBAHNUE.

MeTtoauueckuii pa3aen MOXKeT COJAepKaTh apryMEHTUPOBAaHHbIE TPAKTHYECKHUE PEKOMEH1a-
IIUH, BO3MOXKHOCTH U 0COOEHHOCTH HMCIOIB30BAHMUS PE3yIbTATOB PaOOTHI.

3akIIl0YeHre B KpaTKoil (popMe NoABOAUT NTOTH BCelt paboThl B BUJIE TE3UCOB MU BHIBOJIOB,
COTJIACOBAHHBIX C LENBIO M 33Ja4aMH UCCIEIOBAHMS;, YKAa3bIBAET TEOPETUUECKYIO U MPAKTUIECKYIO
LIEHHOCTb HOJYYEHHBIX Pe3yJIbTaTOB, UX BO3MOKHOE BHEAPCHMs, HAMEYAET JalibHEeHIne nepcnex-
TUBBI U3YYEHHSI JAHHOH MPOOIIEMBI.

4.7. MetogunyecKkue ykasaHua no noArotoBke npeseHTaumum

[Tpe3enTanust — 3T0 KpaTKOe HarJIAAHOE U3JI0KEHHE HHPOPMALIUHU MO COAEPIKAHUIO PAOOTHI,
IpeICTaBICHHOE TIOCPeCTBOM nporpamMmmel MS PowerPoint.

[Tpe3zenTanust COAEPKUT OCHOBHBIEC MOJ0XKEHHUS, BHIHOCUMBIE Ha 3alUTy, rpadu4yeckuii Ma-
TepHa — pUCYHKH, TAOIUIIBI, AITOPUTMBI H T. I1., KOTOPBIE MILTIOCTPUPYIOT MPEIAMET UCCIICAOBAHMS.

[Tpe3zenTanust paboThI CIIYKUT AJ1s1 yOAUTENBHOCTH U HArJISIIHOCTH MaTepHajia, BBIHOCUMO-
IO Ha 3alIUTY, U JOJDKHA BKIIIOYATh B €05l CIeNYIOLIUE pa3Iebl:

— TUTYJBHBIN TUCT npe3eHTanuu (1 crnaiin);

— IIeTIh UCCIIEIOBAaHUS, 0OBEKT U MpeaMeT ucciiepoBanus (1 cmaiim);

— aNIrOpUTM U MeTOoAMKa uccienoBanus (1 — 2 cnaiina);

— HOJTy4YEHHbIE pe3yJIbTaThl UccieAoBanHus (2 — 3 cnaiija);

— OCHOBHBIE BBIBOJIBI U MIpeiokeHus (2 — 3 cnaiina).

OOmast CTpyKTypa NpEACTaBICHHOW NPE3CHTAIlMH JIOJDKHA COOTBETCTBOBATH CTPYKTYpE
JOKJIa/1a.

[Tpu co3maHnu Mpe3eHTAINH CIIeIyeT MPUACPKUBATHCS CICAYIONINX PEKOMEHTAITHIA:

— mpudrt — Times New Roman;

— pa3mep mpudTa I 3aroJIOBKOB — HE MeHee 32;

— pa3mep mpudTa Ui TEKCTa — He MeHee 28;

— LBET W pa3Mmep mpudTa, GopMaThl pUCYHKOB U TaOJIHUIl TOJKHBI ObITh MOJ100paHbl TakK,
9TOOBI BCE HAIITUCH, PUCYHKH U TaOJIMIIBI OTYETIUBO IPOCMATPUBAIINCH Ha ClIaiijie.

5. MeToauyeckue yka3aHus 1Jisi 00y4alomuXcs 10 OPraHU3aluy M NMPOBeIeHHI0 00yUeHUsl B
HHTEPaKTUBHBIX (popmax

|. Jlexnus-Oecena - TUAIOTUYECKAN METOJ M3JIOKEHHS M YCBOCHHUS Y4eOHOTO MaTepuaa.
Jlexnusi-6ecena MoO3BOJISET € MOMOIIBIO CHUCTEMBI BOIIPOCOB, YMENIOW MX MOCTAaHOBKH U UCKYCHOTO
MoAJep>KaHusl TUaJiora BO3/IEHCTBOBaTh Kak Ha CO3HAHME, TaK M Ha MOJCO3HAHHE O0yJarouuxcs,
HAY4YHMTh UX caMokoppekuuu. [IpoBenenne nekuun-6eceap! mpearnoiaraeT Halu4ue ONpeieIeHHOTO
oO0beMa 3HaHUN 00 M3yyaeMOM MaTepuayie W CBSI3M ¢ HUM. Jleknus-Oecema moMoraer moOyauTh
o0yJaromuxcs K aKTyaJu3ali WMEIOIIMXCS 3HAHWH, BOBJEYh MX B IPOIECC CAMOCTOSTENBHBIX
Pa3MBIIUICHUH, B 9BPUCTUYECKUM, TBOPUECKHUI MPOIECC MOTYyUYEeHUSI HOBBIX 3HAHHI; CIIOCOOCTBYET



aKTUBU3ALIMU T103HABATEIBHON JIEATENBHOCTH, BOBJIEKAET B MAKCUMAJIbHBIN MBICIUTEIbHBIN MOUCK,
C LIEJIBIO pa3pelleHUs POTUBOPEUUH, TOJBOIUT K CAMOCTOSITEIbHOMY (POPMUPOBAHUIO BBIBOJIOB U
0000111eHU 1, CO3/1aeT YCIOBHS IS OTIEPATUBHOTO YIIPABIICHUS MPOLIECCOM TTO3HAHMUSL.

ITo Ha3HaueHUIO B y4eOHOM MPOLIECCE BBIIEISIIOT CIIEAYIOLINE BUbI JIEKLIUU-OECeIbl:

— BBOJIHBIE WJIU BCTYIUTENbHbBIE (OPraHU3YIOIINE);

— COOOIIEHUS HOBBIX 3HAHUI;

— 3aKpEIUISIIOIINE.

BBonnas nexuus-Oecena mMpoBOAMTCA B Hayaje JIEKIMOHHOro 3aHsTusA. C ee MOMOIIbIO
obecrieynBaeTcsl IICUXOJOTHUECKasi HACTPOiKa 00yJaroImuxcs Ha BOCIIPUATHE M YCBOGHUE HOBOTO
Mmatepuaia. becena cnocoGCTByeT MOHMMAHUIO 3HaYEHUs MIPECTOsIIEN paboThl, hopMupyer npea-
CTaBJICHHSA O €€ CO/IeP)KaHUH, CelH(pUKe U 0COOCHHOCTSIX.

Coo6menus HoBbIX 3HaHUM. CTpouTcs B (popMe BOIIPOCOB M OTBETOB NPEUMYIIECTBEHHO
MIPU aHAJIM3€ MTPOYUTAHHBIX TEKCTOB, 3aIOMUHAHUH OTBETOB (KaT€XMU3WYECKast); CIIOCOOCTBYET MO/~
BE/ICHUIO O0YYaIOLIMXCS 3@ CUET YMEJO IMOCTABICHHbBIX BOIIPOCOB, UMEIOLIUXCS 3HAHUM U XKU3HEH-
HOTO OTIBbITa, K YCBOCHUIO HOBBIX 3HAHMM, ()OPMYITMPOBAHUIO MOHITUHN, PEHICHUIO 33aJa4; CO3/1aeT
CyOBEKTUBHOE BIIEYATICHUE, YTO OOYUAIOIIMNACSA caM cliesial OTKPBITHE, MTPOAeall MyTh OT MPAKTH-
KM K HAy4YHOU UCTHUHE.

3akperuisonye JIeKIuu-0ece1pl MPUMEHSIOTCS Ul 3aKperyieHns, 0000UIeHns: U cucTeMa-
TH3aLUU 3HAHMI.

O¢ddexkTuBHOCTH Oece/bl 3aBUCUT OT TIATEIbHOM MOATOTOBKH IPEnoaaBaTelis, NpoyMaH-
HOCTH U Po(PecCHOHANBHOM (OPMYITMPOBKH BOIIPOCOB B YETKOH MOCTAHOBKE, UX JIOTUYECKOH TO-
ClleIoBaTeIbHOCTH. Bompocs! AOKHBI pa3BUBaTh BCE BUIbI MBIILUIECHHS, 00ecreuynuBaTh JIOTHYE-
CKy10 (hopMy MBIIUIEHUS (BECh CIIEKTP MBICIUTEIHHBIX ACWCTBHII), COOTBETCTBOBATh YPOBHIO pa3-
BUTHUSI OOYYAIOIIUXCS; CO CTOPOHBI O0YYAIOIIUXCS OTBETHI JOJKHBI ObITh OCO3HAHHBIMHU U apry-
MEHTUPOBAaHHBIMH, TOJHBIMU, TOYHBIMHU, ICHBIMU, TIPABUIILHO C(POPMYITHPOBAHHBIMU.

[{enb: myTeM MOCTaHOBKM THIATEIBHO IMPOAYMAaHHOW CHCTEMBI BOIIPOCOB IO 33JJaHHON TeMe
JOCTHUKEHHE MOHUMAaHMs 00Yy4YaroIlMMHUCS HOBOI'O MaTepuasa WU MpOBEpKa YCBOCHHSI UMHU YiKe
U3Y4YEHHOI0 MaTepuana.

3agaun:

— M3y4EHHUE BOIPOCOB M0 3a/IaHHOM TeMe WIN 3aKpEIJICHNE N3YYEHHOIO MaTepuana;

— pa3BUTHE YMEHUN 0OydaroluXcsi CTPYKTYpUpOBaTh U CUCTEMaTU3UpPOBaTh MaTepua, co-
MOCTaBJIATh PA3UYHbIE HCTOYHUKH, 0000IIaTh MaTepuall, J1elaTh BbIBOJIbI;

— pa3BUTHE HABBIKOB O0YYaroIIMXCS MO BhIPAOOTKE COOCTBEHHOM MO3ZMIMHU MO H3y4aeMbIM
npoOieMam.

MeTtoauka nmpoBeeHus JIEKIIMU-0ece bl

— Ha3HaYCHHE CeKpeTaps JIEKIUU-0ece/ibl, €ro MHCTPYKTAX MO BBIMOJHAEMBIM (PYHKIUAM;

— 00BSIBJICHHE KPUTEPU OLICHKHU;

— MpoBeJeHHEe OeceIbl 10 3apaHee MMOAr0TOBICHHBIM IIPEToAaBaTeNIeM BOIIpOcaM;

— IMOJIBE/IEHHWE UTOTOB Oece/ibl U OlLIEHKAa YYaCTHUKOB Oecellbl 0 MaTepuanam, Mepexo] K
MH(POPMAIIMOHHOM JIEKITUH.

Il. InTepakTuBHOE pelIeHue 3a7ad — 3TO METOJ, PU KOTOPOM IPU PEIIeHUH 331a4 MPUHU-
MaloT yJacTue Bce oOydarolruecs IMoJj pyKOBOJICTBOM IpernojaaBaTels-MoaepaTopa. B pesynbrare
MOJIydaeTcsl yriayOJIeHHOe MO3HaHHe OOYy4aroIIMMHCS METOIAMKU PEIIeHUs TUIOBBIX Ipodeccuo-
HAJIBHBIX 33/1a4. B mpolecce MHTEPaKTUBHOTO PEUICHMs 3a7ayd OOydarolIMMCs JAeTCsl BO3MOXK-
HOCTb MPEANOI0KUTh MOCIEIYIOMINIA aJrOpuTM U pe3ynbTar ee pemeHus. [lpuMmenenue Ha mpak-
THUKE O0Y4YeHHUS METO0Jla MHTEPAaKTUBHOTO PEIICHUs 3a/a4 MO3BOJSET Pa3BHBATH y O0YYarOIIUXCS
CIIOCOOHOCTh MPOTHO3UPOBAHUS U IJIAHUPOBAHMSI PELIEHHUs TPOPECCHOHATBHBIX 3a/1a4.

Llenb: mpoBepKa HaBBIKOB PELICHUsI MPO(PECCHOHAIBHBIX 3a/1a4 M Pa3BUTHE MBICIUTEIBHBIX
ornepauuii 00y4JaroMXCsl, HAIPaBJIEHHBIX Ha JOCTHXKEHHE Pe3yJbTaToOB IIPH PELIeHUH Mpodeccuo-
HaJIbHBIX 33/1a4.

3agaun:

— MpOBEpKa HABBHIKOB NMPUMEHEHHUs OOYYaIOUIMMMUCS paHee YCBOCHHBIX 3HAHHM MpH perie-



HUH MTPO(eCCHOHANBHBIX 3aa4;

— (hopmupoBaHNE HABBIKOB COBMECTHOW JESATEIHHOCTH MOJYMHEHHBIX (0OYyYaroIuxcs) U
pyKoBoaMTENA (ITPENoiaBaTes);

— OBJIaJICHHE OOYYaIOUUMUCS 3HAHUSAMHU U OOUIMMH MPHUHIMIIAMUA PEUICHUS MPOOIEMHbBIX
npodecCHOHANBLHBIX 3a]1a4;

— pa3BUTHE HABBIKOB aKTUBHOIN MHTEJUIEKTYaIbHOMN JAEATEeIbHOCTH;

— pa3BUTHE KOMMYHUKAaTUBHBIX HaBBIKOB (HABBIKOB OOILICHMS);

— pa3BUTHE HABBIKOB OOYYAIOMIMXCS MO BBIPaOOTKE COOCTBEHHON MO3MUIMH 10 XOAY pelie-
HUS Tpo(hecCHOHANBHBIX 3a/1a4.

MeTtoauka npoBeeHHUS:

1. TTepBblit 3Tan «OArOTOBKA MPOEKTa pemieHus 3agay». [IpernoxaBarenem pa3pabarbiBaeT-
Csl MPOEKT XO/1a PeIlICHUs 3a]a4ul ¢ Ha4yaJoM WK (pparMeHTaMu peleHusl.

2. BTopoii 3Tan «opraHu3aiioHHBIN:

— OOBSIBJICHHE TEMBI U L[EJIH PEIICHUs 3a1a4H;

— 00BSBIICHHE KPUTEPHIA OLICHKH.

3. Tperuii aTan «MHTEIUICKTYaTIbHBIN»:

— 00BSBIICHHE YCIOBUI pEIICHUS 3a/1a4;

— UH/IMBH/IyaJIbHOE PEIICHUE 3ajaul 00yJaroIUMHUCS, UCXOS U3 COOCTBEHHOTO MHEHHUS;

— BBICKa3bIBaHME O0YYAIOIIMMUCSI MHEHHUH 110 X0y pelICHHUs 3a/1ay;

— 00CyX/IeHHE PEe3yJIbTaTOB U METOJAUKU WHIMBUAYAIBHOIO PEHICHUS 33724 00yJarouuMu-
Csl M IPUHSTHE TJIaHA BEPHOTO X013 PEUICHHUS;

4. YeTBepThIi 3TAll «IIOJBEACHUE UTOTOB PELICHUS 3adaUn»:

— ¢opMyITUPOBAHUE BHIBOJIA PEIICHHS 339U O0yJaIOITIMHUCS;

— MO/BEJICHHE UTOr'a HHTEPAKTUBHOIO PEIICHUS 3a/1a4M MPero/laBaTelieM;

— OLIEHKa IpernoaBaTesieM 00yyaroluXxcsl 10 MaTepraiaM, IoArOTOBJIIEHHBIM CEKPETapeM.

I11. PaGoTa B MasbIxX rpymnmnax - 3TO OJIHa U3 CaMbIX MOMYJISPHBIX CTPATErvii, Tak KaK OHa Ja-
€T BCeM OO0ydJaromumcs (B TOM UYHCJIE€ U CTECHUTENbHBIM) BO3MOXKHOCTh y4acTBOBAaTh B padoTe,
MIPAKTUKOBATh HABBIKM COTPYAHUYECTBA, MEKIMYHOCTHOTO OOIIEHNUS (B YaCTHOCTH, YMEHHUE aKTH B-
HO CITyLlIaTh, BIpabaThIBaTh 0OIIlee MHEHKE, pa3pellaTh BO3HUKaONIME pa3Horiacus). Bee 3To vac-
TO OBIBa€T HEBO3MOXKHO B OOJIBIIIOM KoJuleKTHBe. [Ipu opranu3anuu rpynmnoBoi paboThl, cienyer
oOparmaTh BHUMaHHE Ha CIEAYIONINE ee acnieKThl. Hy)kHO yoenuThcesi, uTo oOydaroniuecs: 00aaaaroT
3HAHUSAMU U YMEHUSMU, HEOOXOMMBIMU JUISI BBITIOJIHEHUSI TPYIIIIOBOTO 3aanusi. HexBaTka 3HaHMiA
OUYEHb CKOPO JIacT O ce0e 3HATh -00yJaromuecs He CTaHyT MpWIaraTh YCUIUN JIJIsl BHITTOJTHEHUS 3a-
nanus. Hano crapatbest clienaTh CBOM MHCTPYKLMU MaKCHUMajibHO yeTKuMHU. Hajo mpenocTtaBisTh
rpymIe J0CTaTOYHO BPEMEHHU Ha BBITIOJIHEHUE 3aJaHUsl.

[Tpu pabote B Manoii rpymnmne oOy4aromuecss MOTYT BBIIOJIHSTh CIEAYIOIINE POJIN:

— (hacunmutaTop (MOCPETHUK-OPTaHU3ATOP EATCTLHOCTH TPYIIIIHI);

— peructpatop (3aruchIBaeT pe3yabTaThl padoThI);

— IOKJIQAYUK (JOKJIaJbIBAET Pe3yIbTaThl padOThI TPYIIIE);

— KYPHAIHCT (33/1a€T yTOUHSIOLIME BOIPOCHI, KOTOPbIE MOMOTAIOT IPYIIE Jy4Ille BbINOJ-
HUTbH 3ajlaHKe, HallpUMep T€ BOIPOCHI, KOTOpas MorJia Obl 3aJaTh JIpyrasi CTOpOHa B IUCKYCCHH);

— aKTUBHBIH ciymiarenb (CTapaeTcs epecka3aTb CBOUMH CIIOBAMU TO, O YEM TOJIBKO YTO ro-
BOPHJI KTO-TMOO W3 YJICHOB TPYIIIBI, TOMOTast ChOPMYIMPOBATH MBICITH);

— HabmroaTenp (JOKEH OTMeYaTh PU3HAKU ONPEIETICHHOT0 MTOBEICHNUS, 3apaHee ONucaH-
HOTO TIPETIoIaBaTelIeM, U OIPEIEIISATh, KaK YICHBI TPYIIIIBI CIIPABIISIOTCS C BOZHUKAIOIMIMMH TI0 X0y
pabotbl pobdiaemamMu. OTUNTHIBAsACH MEpe TPYIION, HAbMoAaTenu 00s13aHbl MPEJICTABISATh CBOU
3aMETKH B MAaKCUMAJIBHO OMKCATEILHON M 00BEKTUBHOU (hopme);

— XPOHOMETPUCT (CJICANT 32 BpEMEHEM, OTIYIICHHBIM Ha BBIITOJIHEHHUE 3aJaHNs) U IpyTHUE.

[lenb: mpoBepka YpOBHsI OCBOCHHS paHee U3YHYEHHOIo MaTepuana U (popMHUpOBaHUE HaBbI-
KOB pabOTHI B MJIBIX IpyIIIax.

3agaun:

— aKTMBM3allMs I03HABATEIILHON JEITEIbHOCTH 00YJarOIUXCS;



— pa3BHUTHE HABBIKOB CAMOCTOSITEIBHON MPO(ECCHOHANBHON NEATETBHOCTH: ONpeAciIeHHE
BEAYIIUX U MPOMEXYTOUYHBIX 3ajjady, BHIOOp ONTHUMAJIBHOIO IYTH, YMEHHE IpeaycMaTpuBaTh I10-
CIICZICTBHUS CBOETO BBIOOPA, 0OBEKTUBHO OLIECHUBATD €T0;

— Pa3BUTHE YMEHUH yCHEIHOro oOueHHs (yMEHUe CiyllaTh M CIbIIATh IPYr Apyra, BbI-
CTpauBaTh AMAJIOT, 33JaBaTh BOIIPOCHI HA IOHUMAHUE U T. [1.);

— COBEpPLICHCTBOBAHUE MEKIMYHOCTHBIX OTHOIIEHUH KOJJICKTHBE.

Metonvka npoBeIeHUs:

1. ITepssiit sTan «IloaroroBka 3agaHus Ui paObOThl B MaJIbIX Ipymnnax». 3aaanus 1 pado-
THI B MaJIBIX TPYIaxX pa3padaThIBAIOTCS JIMOO MPeroaaBaTeieM, JIM00 MPero aBaTelieM COBMECTHO
C OOyYarOIIMMHUCH.

2. Bropoii atan «Opranu3anioOHHbIIN:

— 00BbsABICHHE TEMbI U LIEJIM Pa0OThI B MAJIbIX IPyIIax;

— 00BsCHEHHE 3aJaHHs JJIs1 paOOTHI B MaJIbIX TPYIINAX;

— 00bsABICHUE KPUTEPHI OLIEHKH;

— JleneHue 00yJaroIiXCsl Ha TPYIIIBI;

— Ha3HaYCHME POJIeH B rPpyMIax.

3. Tperwii sTan «BpINOTHEHNE 33/1aHUS B TPYIIIIE):

— BBICKA3bIBaHME 00YYarOIIUMUCS MHEHHUM 10 BBITIOJIHEHUIO 33/1aHUS;

— 00CYXIIEHHE PE3yIbTaTOB M METOAMKH BHITIOJHEHUS 33/1aHUSI O0YJAIONUMHUCS U TIPUHAITHE
IUIaHA X0/1a BBIIIOJHEHUS 3a/1aHNUS;

— HaIlMCaHUE MPOTOKOJa MAJOW TPYIIIBl MO IIAHUPOBAHUIO JEATEIbHOCTU MPHU BBIIOJIHE-
HUM 3a1aHus. [IpoTokon J0JKEeH copepkaTh Lieib, 3a/la4i, METO/AbI, HA3HAaUeHUE PoJIel U HOpMY
BPEMEHHU BBIIIOJIHEHUS 3aJaHMs;

— BBINIOJTHEHUE 33/1aHUS;

— MOATOTOBKA OTYETA IO MPOBENEHHOM padoTe. OTUET NOJIKEH COJIEPKAaTh ONHUCAaHUE LIETH,
3aJja4, METOJMKH BBIMIOJIHEHUS 3a/laHus, PE3yJIbTaThl, J0KAa3aTelbCTBA U BBIBOJBI 110 BHIMOJIHEHHO-
My 3a/1aHHI0, OTBETCTBEHHBIX 110 POJISIM U OIMCAHUE BBIMOJIHEHHBIX MU (YHKIIHII;

4. YetsepTtsiit oTan «IlogBenenne UToros paboThl B MaJIbIX IPYIIIax»:

— BBICTYIIJICHHE JIOKJIaJYMKa C OTYETOM 110 paboTe B Maibix rpymnmnax. Ilpu goknage otuera
MO>KHO UCIOJIb30BaTh MYJIbTUMEINIHHBIE PE3EHTALINY;

— OLIEHKa IMpernojaBaTeseM 00yJaromuxcsl.

Jlenenue oOyyaromuxcst Ha TPYHIbl — 3TO BaXXKHBIM MOMEHT B OpraHM3aluy paboThl B MaJIbIX
rpynnax. Crioco0oB JeneHrne o0ydaronuuxcsi Ha Ipynbl CyIIECTBYET MHOKECTBO, U OHM B 3HAUU-
TEJIbHOM CTeNeHU ONpPeAeNsIoT TO, Kak OyJeT NpoTeKaTh AajbHelIas paboTa B rpymnie, 1 Ha Kakoi
pe3yabTaT 3Ta rPYIA BBIMJIET.

Crioco6b! JieneHust 00y4arouxcst Ha TPYIIIb:

1. ITo xenanuso.

OObeauHeHUe B IPYMIbI IPOMCXOAUT 10 B3aUMHOMY BbIOOpY. 3ajaHue Ha (opMupoBaHUe
IPYMIBI IO KEJIaHUI0 MOXKET JaBaThCsl, KAK MUHUMYM, B IByX BapHaHTaX:

— pa3enuTeCh Ha IPYIIIHI 11O ... YETOBEK.

— pa3/enIuTech Ha ... paBHbIE TPYIIIHI.

2. Cay4aifHpIM 00pa3om.

['pynma, popmupyemas o MpU3HaKy CIy4alHOCTH, XapaKTepU3yeTcs TeM, YTO B HEM MOT'YT
00beTUHAThCA (TpaB/a, HEe MO0 B3aMMHOMY JKEJIaHMIO, a BOJIEH citydasi) oOydaroliecs, KOTOpbie B
WHBIX YCJIOBUSX HUKAK HE B3aUMOJIEHCTBYIOT MEXIY c000M OO0 mgake BpakayroT. PaboTa B Takoit
IpyIIe pa3BUBAET y YUYACTHUKOB CIIOCOOHOCTh MPUCHOCAOIMBATHCA K Pa3IMYHBIM YCIOBHUSAM €S-
TEJIBHOCTH M K pPa3HbIM JIEJIOBBIM [TapTHEPaM.

Ortot MeToa (popMUpOBaHUS TPYIII MOJE3EH B TE€X CIydasx, KOrja mepen mpenogaBaTesieM
CTOHUT 3aJaya HAay4yuTh OOYYaAIOLIMXCS COTPYIHHYECTBY. B 3TOM ciyuae npenopaBaTelb J0JIKEH
o0yajaTh JOCTATOYHOW KOMIIETEHTHOCTBIO B pa00Te C MEKITMYHOCTHBIMU KOH(IUKTAMH.

CniocoObl (OpMHUPOBAHUS «CIy4YaHON» TPYIIBL: KpeOuid; oObeAMHEHUE TEX, KTO CHIUT
psoM (B OTHOM psily, B OJTHOW MOJIOBHHE ayAWTOPHUH); C TIOMOIIBIO UMIIPOBU3UPOBAHHBIX «(aH-



TOB» (OAMH M3 O0YYAIOMIMXCS C 3aKPBITHIMU TJla3aMH HA3bIBA€T HOMEp T'PYIMIIbI, KyAa OTIPABUTCS
00yyJaroIuiics, Ha KOTOPOro yKa3blBaeT B JaHHBII MOMEHT MpernojaBareib) U T.I1.

3. Ilo onpeneneHHOMY IIPU3HAKY.

Taxoli npu3Hak 3a1aercs a100 npenogasaresneM, Jnoo 1o0bM oOydaromumes. Tak, MOKHO
pa3feNnuThes Mo NepBoil OyKBe MMEHM (TJ1acHasi — COIIacHasi), B COOTBETCTBUM C TEM, B KaKOE Bpe-
Ms rojia poawics (Ha 4eTbIpe TPpYIIbl), IO LBETY a3 (Kapue, cepo-roiyOble, 3eJieHble) U TaK Ja-
aee.

OTOT cnocod JesleHUs] UHTEPeCeH TeM, YTO, C OJHOM CTOPOHBI, MOXKET OOBEIUHUTH 00Y-
YAIOIUXCs, KOTOpbIe TUOO PEeAKo B3aMMOACUCTBYIOT APYT C JAPYroM, JIMOO BOOOIIE MCHBITHIBAIOT
HMOLMOHAIBHYIO HEMPUA3Hb, a C IPYroil — M3HAYaJIbHO 3a/1a€T HEKOTOPBIA OOLIUI IpU3HAK, KOTO-
phIii cOnmxaeT 00beAMHUBIINXCS. ECTh HEUTO, YTO MX POJHUT U OJHOBPEMEHHO OTAECISET OT APY-
I'MX. OTO CO3JaeT OCHOBY JJIsl SMOLUMOHAIBHOIO IPUHATHUS APYT Apyra B IpyIIe U HEKOTOPOro oT-
JaJIeHus1 OT JPYTUX (110 CyTH Jieja — KOHKYPEHLUN ).

4. ITo BbIOOpY «IHAEpaY.

«Jlunmep» B 1aHHOM Cilydae MOXKET JIMOO Ha3HAYATHCS MPEToIaBaTesieM (B COOTBETCTBUU C
LIEJIBIO, TIOATOMY B KayeCTBE JIMJepa MOXKET BBICTYNATh JIF0OOH o0ydarouuiics), 1100 BbIOUpaThCs
oOyyaromumucs. GOpMHUPOBaHUE TPYIIT OCYIIECTBIIICTCS CaMUMH «IuaepaMuy». Hampumep, oHH
10 OYepe]Iy Ha3bIBalOT HMEHA T€X, KOr0 OHM XOTEeNH Obl B35ATh B CBOIO rpynmy. HaGmroneHnus noka-
3BIBAIOT, YTO B TIEPBYIO OUEPEb <JTHIEPHI» BRIOUPAIOT TEX, KTO ACHCTBUTEIBHO CIIOCOOCH paboTaTh
U locTUrath pesynbrata. MHorna naxe npyxda v TUYHbIE CHMIATUH OTXOASAT Ha BTOPOH IJIaH.

B Tom ciiydae eciu B ayAUTOPUM €CTh SIBHBIE ayTCaiIepbl, A5 KOTOPBIX cUTyalust Habopa B
KOMaHJly MOKET ObITh 4Ype3BbIUaiiHO OOJE3HEHHOM, Jydllle WIM HE NMPUMEHATh 3TOT CHOCO0, WU
C/IENaTh UX <JIUAECpaMmy.

5. Ilo BBIOOpPY MpenoaBaTess.

B sTtom ciywae mpenojiaBatenb CO3/aeT IPYMIbl IO HEKOTOPOMY BaKHOMY JJISL HETO INpH-
3HaKy, pellas TeM CaMbIM OIpeJesIeHHbIe Meaaroruueckue 3agadyu. OH MoKeT 00beTUHUTH 00Y-
YaroIMXCs ¢ OJU3KMMU UHTEJUIEKTYalIbHBIMU BO3MOXHOCTSIMHU, CO CXO0XKHM TEMIIOM paboThl, a MO-
’KeT, HalpOTHUB, CO3/JaTh paBHbIE MO CHJIe KOMaHJbl. [Ipu 3TOM opraHmzaTop rpymnmnoBoi padOThI
MOKET OOBSCHUTH NPUHLUIT OOBEANHEHNUS, a MOKET YUTH OT OTBETa HA BOIPOCHI YYACTHHUKOB I10
3TOMY IOBOAY.
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