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1. MeToauyeckue yKkazaHus AJs 00y4alOIMXCsl M0 MJIAHUPOBAHUIO M OPTAHU3AIMH BPEeMEHM,
He00X0AUMOro0 /1JIsl 0CBOEHHUS TUCHUILINHBI

OObeKkTaMu M3YYCHHSI B MATEMAaTHKE SIBIISIIOTCS HE peajbHbIC SBICHUS, a aOCTPAKTHBIC JIO-
TrHYecKue 0ObEKTHl U CTPYKTYpPbI, KOPOTKO Ha3bIBa€Mble MAaTEMAaTUYECKUMU MOAeNssMU. MaTemaTu-
Ka M3y4aeT COOTHOILIEHUS MeX1y Oe3pa3MEpHBIMU 3JIEMEHTaMU MaTEMaTHUYECKUX MOJEINIEH, KOJIU-
YECTBEHHBIE M KQUE€CTBEHHBIE CBA3H MEXKIY HUMHU.

Cepbe3Hoe M3ydueHHEe MAaTeMaTHYeCKOM AMCUUIUIMHBL — 3TO Oomnbioit Tpyna. Ero addexrus-
HOCTb, KaK M BCAKOI'O TPYyJla, BO MHOI'OM 3aBUCHUT OT ero opranuszanuu. K coxanenuto, He cyliecT-
BYET TOUYHBIX PEIENTOB, KaK HAJI0 U3y4aTh Pa3IMYHBIC pa3Jielibl MAaTEMATHKH, TaK KaK METOIMKA
MpernojaBaHusl MaTeMaTUKHN €CTh HE Hayka, a uckyccTBo. [lepea pa3paboTkoil METOIUKU U BbIpa-
0O0TKOH JTOCTAaTOYHO OOOCHOBAHHBIX PEKOMEHJIAIUMI CTOSAT OOJBIINE CIOXHOCTH, BEIb MPUHIIHIIHI,
JeKalMe B UX OCHOBE, HEJIOKa3yeMbl, a OCHOBaHbI Ha Bepe. [losTomy okasbiBaeTcsi TpyAHO yOe-
JUTH KOTO — JTU0O B UX IEJIECO00PA3HOCTH B CBSI3U C Pa3HBIMU WHIUBUAYATHHBIMH OCOOCHHOCTSIMHU
BOCHPUATHS ¥ MBIIUICHHS yYalIuXcs. ITO, KOHEYHO, 001as mpobdiemMa, BO3HUKAOIIAs B IIPOIIecce
o0ydeHus 10 JTF000H AUCIHUIIINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJIHU Jy4Ill€ BOC-
MPUHUMAIOT MMOHSATHUS NIPHA KPATKOM UX ONMHUCAHWH, APYTHE ke MPU 00CTOSITEIBHOM 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 00OCHOBaHHBIN, APYrUM UHTYUTUBHBIN, OJHUM aHAIUTHU-
YECKHUW, IPYTUM T€OMETPUYECKUN U T. 1. U T. II.

Cyl1ecTBEHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOPMALUU Yy pa3inuHbIX Jtojei. bonee
TOT0, IMEHHO 3TUM KayeCTBOM OHU B OCHOBHOM OTJIMYAKOTCS APYT OT Apyra Kak yvamuecs. besyc-
JIOBHO, BCE 3TO HEBO3MOYKHO YUECTh, U HEBO3MOKHO CO3/IaTh TaKOH Kypc JEKIUI WK HamucaTh Ta-
KO y4eOHHK, YTOOBI JJIs KOKIOTO YYAIIErocss OHU MMEITH ONITHUMAJILHBIA XapaKTep C TOYKU 3PEHUS
YCBOGHHUS UM U3JI0’KEHHOTO MaTepuana.

K ckazanHOMY MOXHO 100aBUTH, YTO METOAMKA YTCHHMsI JICKIMI MO0 MaTeMaTUKEe Mepes ay-
JUTOPHEN CYIIECTBEHHO OTIMYAETCS OT METOJUKM HANMUCaHHs Y4eOHHWKa W 3aBHCHUT U OT YHCIa
ciymaTenei (0omplasi pa3HUIA, KaK YUTATh JICKIUIO, €CJIA CIYIIaTeNeH AecsATh, CTO WJIH JIBECTH),
U OT YPOBHS UX MOATOTOBKH, M OT MHOTHX JAPYTUX NpUYuH. Matepuan ais JEeKIHOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH Tak, YTOOBI OH COAEPIKa BCE MPUHIIMIHATHLHOE U HEOOXO0IMMOE,
HECMOTPS Ha €r0 MEHBIIIHI, KaK MPaBUJIO0, IO CPABHEHHIO C YIEOHUKOM 00BEM.

Jlns ctyneHTa oObIMHO OBIBa€T AOCTATOYHO CBEACHMI, M3J1araeMbIX Ha JIEKIHH, T. €. CTY-
JICHT MOKET U He YNTaTh Y4eOHHUKOB. B 5TOM HET HUYEro II0XOro, Tak Kak yCBOGHUE XOPOIIIO U3-
JIO)KEHHBIX JICKIWIA SBIIICTCS M MPEKPACHBIM CIIOCOOOM TIOJITOTOBKH TSI PA0OTHI C KHUTOM.

OO0mas TpyI0eMKOCTh TUCIUIUIMHBI, COCTOSIIEH U3 YeThIPeX, CBS3aHHBIX MEXIYy COOOM,
pasnenos, cocrapisier 10 3au€tHpx equnmI, 360 akagemMuyeckux 4acoB: Paszmen 1 «Ananutuye-
ckasi reomeTpusi», Paznen 2 «Matemarnueckuid aHanus», Pazgen 3 «/Iuddepennmanbupie ypaBHe-
Hus», Paznen 4 «Jluneiinas anre6pa». M3ydeHune AUCIUIIMHBI 3aBepiiaeTcsi dk3amMeHoM (1-2 ce-
MECTD).

Paznenbl, cocrosmue U3 OTACIBHBIX TEM, U3YHAIOTCS HA JIEKIHIX, HAa MPAKTUUECKUX 3aHS-
TUSAX U B TPOIIECCE CAMOCTOSITENIbHOM paboThl. Ha JeKIusax u3naraercs cojep:kaHue Kypca ¢ mpu-
MepaMH, Pa3bACHIIONUMI OCHOBHBIC MaTeMaTHYSCKHE TOHIATHS B onpe/esieHns. Ha mpakTruaeckux
3aHATHUSX CTYACHTHI OBIAJCBAIOT METOJAAMH PEIICHHS U UCCIIEIOBAaHHUS MaTeMaTHYECKUX 3a/lad Ha
OCHOBAaHUHU TEOPETUYECKUX MMOJIOKEHUH AUCUMIUIMHBL. CamocTosiTesnbHas padoTa COCTOUT M3 OC-
BOCHHS TEOPUU, BBHIMOTHEHUS OOIIMX MPAKTHYECKUX 3aJlaHUN W MOATOTOBKHM K HAMMCAHHUIO ayJlH-
TOPHBIX KOHTPOJIbHBIX PaboT.

2. MeToauyeckue yKa3aHus 1o padore o0y4yalonuxcsi BO BpeMsl poBeAeHusl JIeKIUH
[IpenongaBarento, BEAyIIEMY KypC, pEKOMEHAYETCSI HA BBOJHOM JIEKIIUU ONPEIETUTh CTPYK-
TYpy Kypca, NOSICHUTD LIETU U 3aJ1a4y U3y4eHUs JUCIUILTUHBL, CHOPMYIHPOBAaTH OCHOBHBIE BOIIPO-



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

B mongbope marepmana K 3aHSATHSM CIEIYeT PYKOBOACTBOBAThCS pabodeid mporpamMmoint
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 UTOTOBOM aTTECTallUH, MOPS-
JIOK pabOThl B AyANTOPHH W HALIETUTH 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 BO3MOXHOCTH, mpejiaraeMmpie ouoimorekorr BUIIII, B Tom umcie 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 MOATOTOBKH
oOyuarouxcs;

— 0COOCHHOCTSMH METOJMKH TPEMOAaBaHus KOHKPETHON y4eOHOW MUCIUIUIMHBI M CIEIU-
¢bukoit ee TpeboBaHU K 0TOOPY TUAAKTHUYECKUX METOOB;

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

— BpeMEHEeM, OTBEJICHHBIM Ha U3y4€HHE TOr0 WM UHOTO MaTepuaa;

— YPOBHEM IMOATOTOBICHHOCTH 00YYaIONITUXCS;

— YpOBHEM MaTepHalbHON OCHAIIEHHOCTH, HATUYUEM 000PYIOBaHMS, HATJISAHBIX TTOCOOUIA,
TEXHUYECKUX CPEJICTB;

— YPOBHEM MOATOTOBJICHHOCTH U JIMYHBIX KaUe€CTB CaMOI0 MpernoaBaTels.

Jlexuuu AOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM MO AUCIUIUIMHE,
KOHIIEHTPUPOBATh BHUMaHHE 00yJaronnxcs Ha Hanboee CI0KHBIX U y3JIOBBIX Bompocax. Jlekuuu
clieyeT u3jaratb B TPAAUIIMOHHOM WJIU B MPOOJIEMHOM CTHJIE: CTaBUTh BOMPOCHI M TpeiJiaraTh
MOAXOJIBI K UX pelieHnio. Heo0XoauMo CTUMYIUPOBATh aKTUBHYIO ITO3HABATENBHYIO JEATEIBHOCTh
Y MHTEpEC K NUCHUILINHE, (POPMHUPOBATH TBOPUECKOE MBIIUICHHE, MPpUOEraTh K MPOTUBOIMOCTABIIC-
HUSM M CpaBHEHHSM, JelaTh 00O0OIIeHHs, aKTUBU3UPOBaTh BHUMaHHE O0y4aeMbIX MyTeM MOCTa-
HOBKHM TPOOJIEMHBIX BOIPOCOB, CTHUMYJIHUPOBATh MX MBICIUTEIBHYIO NESITEIBHOCTh, PaCKpbhIBas
B3aUMOCBSI3U MEXY Pa3INYHBIMU SABJICHUSIMU, NOOMIPATH IUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOIUYECKUNA apCeHaT JIEKIMH CYIIIECTBEHHO MOIMOIHWICS WH-
(hopMaIlMOHHBIMU U TEXHUYECKUMH CPEICTBAMH 00y4YEHHS, UTO MO3BOJSET pa3HOOOPa3UTh MaTepH-
aJl ¥ PacIIUPUTh KaHAJIBI €ro Tepelavi, UCIOJIb3Ysl JICKIIUIO-BU3YaTN3allnIo0, B PE3YyJIbTaTe Yero J0-
MIOJIHUTEJIbHOE KAaUYe€CTBO YCBOEHUSI TEOPETHUUECKOr0 MaTepuala JOCTUTaeTCs 3a CUET MPUMEHEHUS
MIPUHITUTIA HATJISITHOCTH B OOYYCHUH.

B nexkuuu crnemayeT MMPOKO HCMONB30BATh MPUHITUN IBPUCTUYHOCTH, YTO MO3BOJIUT OoJee
IYOOKO M3YYHTh ITPOOJIEMY, MTOCKOJIBKY BOSHUKAIOIINE TTPOTUBOPEUHS JIETKO Pa3peIIaroTCsl B X0
KOJUJIEKTUBHOTO OOCYXKACHHS. DBPUCTUYECKOE W3IIOKEHHWE MaTepuayia MpeanoyiaraeT MOCTaHOBKY
poOJIeMHBIX BOIPOCOB. [IpobieMHBIN BOIIPOC COAEPKUT B ceOe MUATIEKTUYECKOe MPOTHUBOpPEUHE,
KOTOPOE U SIBIISIETCS «ITYCKOBBIM MEXaHU3MOM» MPOLECCOB MBIIUICHHS, aKTUBU3UPYET CTPEMIICHUE
HaWTH OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJa CAMOCTOSITEIFHOM MMO3HABATEIHLHOM 3a1a9ei).

[TpoGneMHas nekius MOOYKIaeT ayAUTOPHIO K aKTUBHOMY BKIIIOUEHUIO B YCBOCHHE U 00-
CykJeHrue matepruana. HaxoxaeHue oTBETOB Ha HEOJHO3HAYHBIC BOIIPOCH CTUMYITHPYET PA3BUTHE
TBOPYECKOTO MBIIIJICHUSI.

Bormpocsl, pennaraemMbie ayauTOPUN ISl Pa3MBIIUICHUS, JODKHBI TOOYX)AaTh 00ydaeMbIX
HCITOJIH30BaTh UMEIOIITUECS 3HAHUS. B KOHIIE JICKITMW HEOOXOAMMO JIeJIaTh BHIBOJBI M CTABUTH 3a/1a-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHSATHH PEKOMEHIYETCs BECTH KOHCIIEKTHPOBAHHE YI4eOHOTO MaTe-
puaina, obpamaTh BHUMaHue Ha (GOPMYJIUPOBKU M KAaTETOPHH, PACKPBIBAIOIINE CYTh TOTO WM WHO-
'O SIBJICHHS I MPOIIECCOB, HAYYHBIE BHIBOJIBI U MPAKTHYECKUE PEKOMEHAALINH.

TemMaTUKa JeKIUOHHBIX 3aHATHI
IlepBblii cemecTp



Jlekuus 1. Meron koopauHaT.

Bonpocnwi:

1. [Ipeamer u METO AHATUTUYECKOU TEOMETPUH.

2. JlekapTOBbI KOOPAMHATHI Ha IPSAMOM U Ha IIIOCKOCTH.

Knrouesvie nonsamus: koopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HaT, HAaIPaBJIECHHBIH OTPE30K M €ro BeIMYUHA, JeKapTOBbI KOOPIUHATHI TOUKH, abcuucca U OpIuHa-
Ta.

Jleknus 2. Metoa koopauHat. Ilpsimasi 1uHus.

Bonpocwi:

1. JIe mpocTeiimme 3agayd Ha MIOCKOCTU: PACCTOSTHHE MEXIY JBYMsI TOUKaMH: JEJICHHUE
OTpe3Ka B JaHHOM OTHOLIEHHH.

2. JIluHMM Ha TUIOCKOCTH M MX ypaBHEHMs. J[Ba Tuma 3ajay, CBA3aHHBIX C aHAJIUTHUYECKUM
MpeCTaBICHUEM JIMHUK. AnreOpandeckue JMHAN 1-T0 U 2-TO IopsiAKa.

Kniouesvie nonamus: hopMyia pacCTOSIHUS MEXIy ABYMs Toukamu, TeopeMma IIudaropa,
teopema Dareca, HOpMyJIIbI JEIEHUS OTPe3Ka B JaHHOM OTHOLICHUH, TEOMETPUIECKOE MECTO TOUEK
IUIOCKOCTH, OINPEAEICHUE YPAaBHEHUS C JABYMs IEPEMEHHBIMU, ONPEIECICHHUE YPABHEHMS JIMHHH,
TKYIIME KOOPAMHATHI TOUKH, TapaMeTPUUECKUE YpaBHEHUS JIMHUM, CTETIEHb YPaBHEHUS U MOPSI0K
anreOpandecKoi JIMHUM.

Jlexuus 3. Ilpsimast TuHuA.

Bonpocwi:

1. Yrox HakJIOHa U YIII0BOM KO PHUIMEHT MPsIMOi. Pa3nndnbie BUIBI ypaBHEHUS TPSIMOI.

2. Yroa MeXAy ABYMS HPSMBIMHU, YCIOBUS HapajjielbHOCTH U MEPIEHIUKYISIPHOCTH JIBYX
MPSIMBIX.

3. PaccTostHre OT TOUKH J10 MIPSMOIA.

Kniouegvie nonamus: yroia HakjloHa IPSIMOU, YIJIOBOW KOA(P(GUIMEHT MPsIMON, YIIIOBOM KO-
3G GUIHMEHT O0Tpe3Ka, MyYOK MPSAMBIX C HEHTPOM B JaHHOM TOUKE, YpaBHEHHUE MPSMON B OTpe3Kax
Ha OCsIX, 00llee ypaBHEHUE NPSIMOM, HEMOJIHbIE YPaBHEHUS MPSAMOM, YroJl MEXKIy ABYMS IPSIMBIMU,
YCJIOBHS MapaJljIeNbHOCTH U NMEPHEHIUKYIIPHOCTH JABYX MPSAMBIX, (hopMysia TaHTEHCA yIila MEeXIy
IBYMsI IPSAIMBIMH, (hOpMYJIa pacCTOSHUS OT TOUKH 0 MPSMOM.

Jlexkuus 4. KpuBbie BTOpPOro nopsijika.

Bonpocuwi:

1. OG1ee ypaBHeHUE JTUHHUI BTOPOTO MOPSAKA.

2. OKpY>KHOCTb.

3. DJUIC U ero CBOMCTBA.

4. l'unep6oJa u ee CBOMCTRA.

5. ITapabona.

Kniouegvie nousmus: KpuBble BTOPOrO MOPsiIKa, ONpeIeTIeHHEe OKPYKHOCTH, OIpeiesieHue
aHIca, (POKYChl AIUIMIICA, KAHOHMYECKHE YpaBHEHMS OKPYXHOCTH M 3JUIUIICA, BEPIIMHBI U OCH
anuIca ¥ runepOosibl, (POKYCHOE paccTOsiHUE, SKCIEHTPUCUTET, (POKaJbHBIE PajnyChl, BETBU U
ACHMIITOTHI TUIEPOOIIbI, OCHOBHON NPSIMOYTOJILHUK THIIEPOOIIBI, JUPEKTprca U (pOKaIbHbINA Mmapa-
MeTp napaloJibl.

Jlekuus 5. BekropHas anredpa.

Bonpocbwi:

1. Cxansaps! u BekTopbl. KosmiHeapHOCTh U paBEHCTBO BEKTOPOB.

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

Kniouegvie nonamus: onpenenaeHne BeKTOpa, KOJJIMHEAPHbIE BEKTOPbI, CBOOOIHBINA BEKTOD,
IIPaBWJIO TPEYrOJIbHUKA M IPABHJIO IApaLIeIOrpaMMa, MPOTHUBOIOJIOKHBIM BEKTOP, €IMHUYHBIN
BEKTOD (OpT), MOAYJIb U BETUYMHA BEKTOPA.

Jlexnus 6. BekTopHas ajreopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATHI TOUKH U €€ PaJuyCc-BEKTOpa B MPOCTpaHCTBE. JIMHa U Hampas-
JSIOLUE KOCUHYCBI PaJInyC-BEKTOpA.



2. KoopauHatel, [UIMHA M HAIPaBISIONIME KOCHHYCHI BeKTopa. JIMHeWHbIe onepanuu Haja
BEKTOpaMH B KOOPAMHATHOH (popme.

Knrouesvie nonsamus: nexaproBa NpsAMOYrojibHas CUCTEMA KOOPJAUHAT B IPOCTPAHCTBE, KO-
Op/AMHATHbIE IJIOCKOCTH, AEKAPTOBBI KOOPJMHATHI TOYKU U €€ paguyca — BEKTOpa, OPTOHOPMHUPO-
BaHHBII 0a3KC MPOCTPAHCTBA BEKTOPOB, COCTABIISAIOIINE BEKTOpPAa M MPOEKIMU BEKTOPA, YCIOBUE
KOJIJIMHEAPHOCTHU BEKTOPOB, HANPABJIAIOLINE KOCUHYCBI BEKTOpA.

Jlekuus /. BektopHas anreopa. IlnockocTs u npsiMasi B IPOCTPAaHCTBe.

Bonpocnwi:

1. CkanspHoe npou3BeI€HUE U €0 CBOMCTBA.

2. YpaBHEHHUE IIOCKOCTH.

3. PaccrostHe OT TOYKH 10 TUIOCKOCTH.

Kniouesvie nonamus: yroil MeXIy ABYMs BEKTOpaMH, CKaISIPHOE IPOM3BEACHUE B BEKTOP-
HOW M B KOOPJAMHATHOW (hopMax, MPOEKIUs BEKTOpPA HA BEKTOP, YCIOBHE OPTOTOHAIBHOCTU IBYX
BEKTOPOB, HOPMaJIbHbII BEKTOP IJIOCKOCTH, OOlIee ypaBHEHHE IJIOCKOCTH, HENOJIHbIC YPABHEHUS
IIJIOCKOCTH.

Jlexmus 8. IlinockocTh U MpsiMasi B MPOCTPAHCTBeE.

Bonpocuwi:

1. YpaBHeHus npsMoii B IpOCTPaHCTBE.

2. B3aumHOE pacrnoiokeHne IpsSMOid U TNIOCKOCTH.

Kniouegvie nonsmusa: obmue, KaHOHWYECKUE, MapaMETPUUECKUEe ypaBHEHMs IMpPsIMOM; Ha-
MPABIISIONINNA BEKTOP MPSIMOIi; Harpasisone KodQGUIHEHTHI PSMOK; YCIOBHUS MapalIeIbHOCTH
U NEePIEeHAUKYISIPHOCTH NPSAMON U MIOCKOCTH; TOUKA MEPEeCceYEeHUs] NPSIMOM U IIOCKOCTH; YCIOBUS
MIPUHA/IIEKHOCTH MPSIMOM K IJIOCKOCTH.

Jlexknus 9. @ynkuus. [lpeaen u HempepbIBHOCTH (GPYHKIMH.

Bonpocuwi:

1. ITonstue mHoxectBa. [IpomexyTku. Jlornueckue CUMBOJIBL.

2. Ompenenenne QPyHKIIMA U OCHOBHBIE CIOCOOBI €€ 3amaHusi. OCHOBHBIC JJIEMEHTApHEIE,
CJIO’KHBIE M 3JIEeMEHTapHble (PYHKLIUH.

3. OxpectHOCTB TOUKH. [Ipeaen mepeMeHHOM.

4. Ilpenen pynkuuu B Touke. OTHOCTOPOHHUE MPEIEIbI.

Kniouegvie nonsamusi: MHOXECTBO, KOHEUHbIE U OECKOHEYHbBIE NPOMEKYTKH, JOTHYECKHE
CUMBOJIbI, (DYHKIIMSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTAapHbIE WM MpocTelnne (yHKINH,
clIoKHast QYHKIUS, CYyNepno3ulus pyHKINN, dJeMeHTapHble (PYHKIIMH, OKPECTHOCTh TOUYKHU, pajau-
yC OKPECTHOCTH, HEOTPAHWYEHHO MPUOJINIKAETCS, IEpEMEHHasi CTPEMUTCS K Mpeely, epeMeHHas
CTpeMUTCS K 6ECKOHEUHOCTH, Mpefies GYHKIUU B TOUKE, NIPeIeN clieBa, Mpeel CIpasa.

Jlexuus 10. IIpegen n HenpepbIBHOCTH (PYHKIMHU.

Bonpocnwi:

1. Ilpenen ¢pynkumun Ha GeckoHeUHOCTH. OTHOCTOPOHHUE MPeIeNIbl Ha OECKOHEYHOCTH.

2. beckoHEYHO Maltbie U OECKOHEYHO OOJbIHNE (PYHKIINN, NX OCHOBHEIC CBOMCTBA.

3. ®opMyITUpPOBKHA OCHOBHBIX TeOpeM O mpenenax ¢yHkuui. HeonpenenéHHOCTH YeThIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii U BTOPOI 3aMeyaTeIbHbIE TPEIeIbI.

Kniouegvie nonsamus: nepeMeHHash CTpPEMHUTCS K OECKOHEYHOCTH, MIpeNeN cieBa, IMpenei
crpaBa, 6€CKOHEUHO Masiasi PyHKIuUs, OeCKOHEUHO OobIast (PYHKIMS, Ipeienbl apupMeTHIecKux
nencTBui Haa QyHKIMAME; HeonpenenéHroctu Buaa (0/0), (0o/o), (c0-0), (0-00); packpbiTHE HEOII-
penenéHHOCTH, OECKOHEYHO MAalblii apryMeHT, JBa 3aMeYaTeNbHbIX Mpenena, HeonpeaenéHHOCTH
suza (1%).

Jlexnus 11. Ilpenes u HenmpPepbLIBHOCTH (PYHKIUM.

Bonpocuwi:

1. Touku HEMPEPHIBHOCTH U TOYKHU pa3pbiBa (YHKIHMH. TOYKH pa3pbiBa IEPBOTO U BTOPOTO
poJia, TOUYKa YCTPAaHUMOTI'O pa3phIBa.



2. CpoiicTBa (pyHKIMI, HETIPepBIBHBIX HA OTpe3ke: Teopema bombiano — Komm, Teopema
BeiiepmTpacca.

Kniouesvie nonsamusa: nenpepbIBHOCTh (DYHKIMHU, IPEEN U 3HaYeHHE (PyHKIMH B TOUKE, He-
MIPEPHIBHOCTH B TOYKE CJieBa M CIIpaBa, TOUKa pa3pbiBa 1-ro poja, CKauyok (yHKIIMH, TOYKa yCTpa-
HUMOTO pa3phlBa, TOUKA pa3pbiBa 2-ro poja, reopema bonbuano — Komm, Teopema Beliepirpacca.

Jlexnus 12. lIpousBoanas u auddepenua.

Bonpocuwi:

1. Onpenenenue NPOU3BOIHOM, €€ TEOMETPUUECKHUI U U3HIESCKUI CMBICIL.

2. luddepenupyeMocTb ¥ HENPephIBHOCTh (GyHKUuU. Dopmynsl auddepenunpoBanus
OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

3. IlpaBuna qudpepeHnupoBaHUs SJIEMEHTAPHBIX (DYHKITHIA.

4. TIponsBoiHast HESIBHOM (PYHKITHH.

Kniouegvie nonamus.: npupanieHle apryMeHTa, npupamieHue QyHKIuu, npeaena OTHOLICHUS
npupaiieHust GyHKINH K TPUPALICHUIO apTyMEHTa, CeKyIlas, KacaTelbHasl, YIIIOBOW KO3 PHUIIEHT
KacaTeIbHOU, CKOPOCTH MPH MPAMOIUHEHHOM IBM)XEHUH, TU(PPEepeHIIIPYyEeMOCTh (YHKIIUU B TOUKE
U Ha WHTEpBalle, MPOU3BOHAs alreOpandeckor cymMmbl (PYHKIMIA, IPOU3BOIHAS MTPOU3BEICHUS U
94acTHOTO ABYX (DYHKIM, IPOM3BOAHAS CIOKHON M HESBHOW ()YHKIIHU.

Jlexnus 13. [IpousBoanas u auddepenua.

Bonpocuwi:

1. Juddepennman ¢pyaxuu. [IponsBoanas GyHKINM, 3aJaHHON apaMeTPUYECKUMU ypaB-
HEHHSIMH.

2. IlpousBoanble U audepeHuanbl BHICIIUX MOPsAaKoB. PU3NUYECKUN CMBICI TPOU3BOTHON
BTOPOT'0 HOPSIKA.

Kniouegvie nonsamus: rnaBHas JUHEHHAs 4acTh MpupamieHus GyHkuuu, tuddepeHnuan ap-
IrYMEHTa, OTHOLIeHHe AuddepeHnnana QyHKkunu K auddepeHnuany apryMeHTa, yCKOpeHUue TOUKU
MPU OPSIMOJIMHEHHOM JIBUKEHUU.

Jlexnus 14. llpousBoanas u auddepennuad.

Bonpocuwi:

1. OcuoBHble Teopembl nudpdepenuranpsaoro ucunciaenus: ®epma, Pomns, Jlarpanxka, Jlo-
MTUTAJS.

Kntouesvre nonsmus: muddepennnpyemast GyHKIUs, HanOOJIbIIee U HAUMEHbBIIIEE 3HAYCHUS
middepennupyemont pyHkuum, Gpopmyinsl JlarpaHka KOHEUHbIX U OECKOHEYHO MAabIX MpHpallle-
HUM QYHKIMH, IpaBuiIo JlomuTans pacKpbITUs HEONPEIeIEHHOCTEH.

Jlexkuus 15. UccaenoBanue GpyHKumii.

Bonpocbwi:

1. Ompenenene MOHOTOHHBIX (QYHKIUH. JlocTaTouHbIe YCIOBUS MOHOTOHHOCTH.

2. Toukn 5KcTpeMyma u dKcTpeMyM QyHKIH. HeoOXoarMble U T0CTaTOYHBIE YCIOBHUS KC-
TpeMyMa.

3. Hanbonp1ree 1 HauMeHblIee 3HAYCHUS (QYHKITHH.

Kniouegvie nonsamus: MOCTOSITHHbIE, BO3pacTarolie, yObIBaromue (QyHKIMH;, TeoMeTpuye-
CKUI CMBICIT JIOCTaTOYHBIX YCIIOBHH MOHOTOHHOCTH (DYHKIIWH; TOYKH MaKCUMyMa W TOYKH MHHU-
MyMa; CTallMOHapHble TOYKM M KPUTHYECKHE TOYKU 1-TO poja; MIAAKUH U OCTPBIA IKCTpEMyM
GyHKIINY, N3MEHEHHE YTII0B HAKIIOHA KacaTeNbHBIX K KPUBOW C OCTPHIX YIJIOB HA TYIBIEC YTIIBI IPH
nepexojie yepe3 TOUKy MaKCHUMyMa M € TYNBIX YIJIOB Ha OCTpPbIE YIJIbI IIPH MEPEXoje Yepe3 TOUKY
MUHHMYMa.

Jlekuus 16. UccinenoBanue pyHKuuii.

Bonpocnwi:

1. BeinykiiocTs ¥ BOTHYTOCTbh rpaduka ¢pyHknuu. Touku neperuda rpaduka.

2. AcumnToThl rpaduka QyHKITUH.

3. [Inan momHOTO UCCNenOBaHus (PYHKINU U MOCTpoeHUs e€ rpaduka.

Knrouesvle nonsamus: rpaduk BBITYKIIBIA, TpadUK BOTHYTHIN; PACIIONIOKEHNUE KAacaTEIhbHOU
OTHOCHUTENIbHO TpaduKa; TOUKU nepernda rpaduka, KpUTHYECKUE TOUKH 2 — IO pOJa; BEPTUKAIb-



HbIE, TOPU3OHTAJIBHBIC U HAKJIOHHBIE aCUMIITOTHI Tpaduka, 00JacTh ONpeeeHuss U TOUKH pa3pbiBa
GyHKUIMU; YETHOCTh WIM HEYETHOCTh (DYHKLMHU; HAJIMYUE ACUMITOT; MHTEPBAJIbl MOHOTOHHOCTH,
TOUYKH IKCTPEMYMa M SKCTPEMYMbI; HHTEPBAJIbl BBITYKJIOCTH, BOTHYTOCTH M TOUKHU Nepernda; TOuKu
nepeceueHus rpaduka ¢ ocsiMM KOOpAHHAT.

Jlekuus 17. ®yHKIMHU HECKOJbKHUX NepeMeHHbIX.

Bonpocnwi:

1. OcHoBHBIE TOHATHSA O (PYHKIHMAX HECKOJIBKHUX TEPEMEHHBIX.

Kniouesvie nonamus: (GyHKUHS ABYX NEPEMEHHBIX, HE3aBUCHMBbIE U 3aBUCHMas IIepeMEH-
HbIE, 00J7aCTh ONpEACICHUS 1 MHOXKECTBO 3HAUeHUH (DYHKIIMU, OKPECTHOCTh TOYKH, BHYTPEHHUE U
IpaHUYHbIE TOYKU 00JaCTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAsi 1 HEOrpaHUYEHHAs
00sacTh, GyHKIMS N IepeMEHHBIX.

Jlexnus 18. ®yHKUIMHU HECKOJIbKHUX MepeMeHHbIX.

Bonpocwi:

1. IIpenen ¢pyHkMM ABYX nepeMeHHbIX. OCHOBHBIE TEOPEMBI O MpeeIiax.

Kntouegvie nonsimusi: OKpeCTHOCTh TOYKH, CTpemiieHHe Touku M(X; Y) K Todke 1o JIooomMy
IyTH, Npenen QyHKIUA H0 00euM MEepeMEHHBIM, npeaen QyHKIUH [0 KaKA0H MepeMEeHHON B OT-
JEeTbHOCTH, OECKOHEYHO Majas M OECKOHEYHO Oobmas (YHKIHMU JIBYX MEPEMEHHBIX, HEOIpese-
JEHHOCTHU YETHIPEX OCHOBHBIX BUJIOB.

Bropoii cemecTp

Jlekuus 1. ®yHKIUM HECKOJIbKHX NepeMeHHbIX.

Bonpocuwi:

1. HenpepbiBHOCTE (DyHKIMM JBYX IepeMeHHbIX. OCHOBHBbIE CBOWCTBA HENPEPBIBHBIX
GyHKIHUH.

2. YacTHbIe NpUpALLEHHs] U YaCTHBIE MPOU3BOIHbIE (DYHKIIMH HECKOIbKUX MEPEMEHHBIX.

Kniouegvie nonsasmus: npeaen QyHKINNA B TOYKU U 3HaUY€HUE (PYHKIUMU B TOUKE, TOYKU U JIU-
HUM pa3pbiBa (YHKIMH, HENPEPHIBHOCTH B 00JAaCTH, OTPaHUYEHHOCTh HENPEPBIBHOW (YHKIHNH,
HauOoJblllee U HauMEHbIIee 3HaYeHUs] (PYHKUIMN HENpepbhIBHOM B 3aMKHYTON OrpaHUYE€HHOH 00-
JIaCTH, YaCTHBIC MPUPALICHUS U YacTHBIE MPOU3BOJHBIC, (PU3NYECKUI CMBICT YAaCTHBIX MPOU3BO/I-
HBIX.

Jlexkuus 2. @yHKUMM HECKOJbKHX NepeMeHHBIX.

Bonpocuwi:

1. ITostHOE mpUpaleHue U noyHeli Auddepennnan GyHKIUN ABYX NEPEMEHHbIX.

2. IIpou3Bo/HAsI 11O HATIPABJICHUIO U TPATUCHT (DYHKIIUHU JIBYX IEPEMEHHBIX.

Kniouegvie nonamus: npupamieHie QyHKIMHA 1O 00eHM NEpeMEeHHbIM, (opMysa MOJHOTO
npupamienuss QyHKIUU JBYX HEpeMeHHbIX, Auddepennupyemas (QyHKIMs, TJaBHas JIMHEWHas
YacTh MOJHOTO NMPHPAIIEHUs], TPOU3BOIHAS 10 HANPaBJICHUIO, TPAAUEHT (QYHKINHU, TUHUU YPOBHS
(GYHKIUH IBYX [TE€PEMEHHBIX.

Jlekuus 3. HeonpeneaeHHbIii HHTErpa.

Bonpocbwi:

1. ITepBooOpa3Hast u HeonpeaenéHHbII nHTerpai. CBOWCTBA HEONPEIEIEHHOTO HHTETpaa.

2. Tabnuua HeompenedEHHbIX HUHTErpaioB. MeTo] HeMOCPEICTBEHHOTO UHTErPUPOBAHHUS.

Kniouegvie nonsamusa: nepBooOpa3Has, HEONPEAEIEHHBIM MHTErpajl Kak OOMIMHA BHJ BceX
NepBOOOPaA3HbIX, IEPEMEHHAs HUHTEIPUPOBAHNUS, OJIBIHTErpajbHas QYHKIUS, Ta0IHIIa UHTErPaIoB,
METO]Ibl UHTEIPUPOBAHHUS, UHTETPAJIbHASL KPUBas.

Jlexuus 4. HeonpeneneHHblil HHTerpaJ.

Bonpocuwi:

1. MeTton UHTETrpUpPOBAaHUS 3aMEHOM TIEPEMEHHOM.

2. MeTroJ HIHTErpUPOBAHUS IO YaCTM.

Kniouesvie nonsamusa: GopMyia 3aMeHbl IEPEMEHHON B HEOIIPEAEIEHHOM HHTETpajie, METO.
MIOJICTAHOBKH, JIMHEHHBIE MO/ICTAHOBKH, OOpalieHue mpasuia JudQepeHIrnpoBaHus MPOU3BEICHHS
IByX (yHKIuMH; GopMyna MHTErpUpOBaHUS MO YacTAM I HEONPENEeNEHHOrO HMHTErpaia; Tpu



Ipynnbl HHTETPAJIOB, OEPYILNXCS METOIOM MHTETPUPOBAHMS 110 YaCTSIM; IPUBEACHUE UHTETpaa K
caMoMy ce0e METOJJOM MHTEIPUPOBAHUS MO YACTSIM.

Jlexknus 5. HeonpeneneHHbli HHTErpaJl.

Bonpocnwi:

1. CneunanbHble TPUEMbI HHTETPUPOBAHUS HEKOTOPBIX TPUTOHOMETPUUYECKUX (PYHKIUH.

Knrouegvle nonsimus: OCHOBHbIE TPUTOHOMETPUUYECKHUE TOKIAECTBA, IPOU3BEICHUS YETHBIX U
HEYETHBIX CTETEHEH CHHyca M KOCHHYCa OAHOTO apryMeHTa, ()OpMYIIbl OHMKEHUS YETHOH CTere-
HU CHUHYCa U KOCUHYca, (opMyJibl MpeoOpa3oBaHus MPOU3BEACHUN CHHYCA U KOCHHYCa B alnreOpau-
YeCKHe CyMMBbI TPUTOHOMETPHUECKUX (DYHKIHMH, MOBEACHUE JIMHEHHON (YHKIUU MO 3HAK AUd-
dbepennuana.

Jlekuus 6. HeonpeneaeHHbIi HHTErpaJl.

Bonpocnwi:

1. aTerpanel oT pyHKIMHA, COIEPKALINX KBaIpaTHbIN TPEXUJICH.

2. laTerpupoBanue MpOCTEHIINX HppanuoHanbHbIX (yHKIuA. [loHsATHE 0 Hebepymuxcs
MHTErpaJIax.

Knrouegvie nonsamus: Bel€IE€HUE MMOJHOTO KBaJApaTa U3 KBaJAPAaTHOIO TPEXWICHA, TUHEHHbIE
[I0JICTAHOBKHU, METOJI UHTEIPUPOBAHUS 3aMEHOM MEepEMEHHON, METO/I HUHTErPUPOBAHUSI PALlUOHAIIH-
3a1Mei NOIbIHTErPaJIbHOTO BBIPAKEHHUS.

Jleknus 7. OnpenesieHHbIH HHTErPaJI.

Bonpocwi:

1. Onpenenenue onpeaeNEéHHOTO MHTErpasia Kak Ipejesa HHTerpalbHON cyMMbl. Teopema
CYILIECTBOBAHUS ONPEIEIEHHOTO UHTErpaa.

2. OCHOBHBIE CBOMCTBA OMPEACIEHHOTO HHTErpaIa.

Kntouegvie nonsamus: MHTErpajibHasi CyMMa M €€ T€OMETPUYECKHI CMBICI, MPEAea UHTe-
IPAJIBHON CYMMBI.

Jlexkuus 8. OnpeneneHHblil MHTErpaJ.

Bonpocuwi:

1. Boruncnenue onpeenéHHOro HHTErpaa.

2. HecoOcTBEHHBIE HHTETPAIIBI IEPBOTO POJIA.

Kniouesvie nonamus: Gopmyna HeroTona-JleiiOnuma, ¢popmyna 3aMeHbl IEpEMEHHOM B OI-
penenéHHOM MHTErpaje, HHTErpaibl OT YETHBIX U HEYETHBIX (PYHKIMH MO0 CHMMETPUYHOMY IIpOMeE-
KYTKY, (popMyIia HHTErpUPOBaHU 110 YacTAM AJIs ONpe/IeIEHHOr0 UHTErpajia, HeCOOCTBEHHbIN MH-
Terpaj MepBoro poAa Kak MHTErpajl OT HENPEepbIBHON (QYHKIUU 1O OECKOHEYHOMY NPOMEXKYTKY,
CXOJIUMOCTh U PacXOJUMOCTh HECOOCTBEHHOIO WHTerpajia, o6o0uieHHble ¢Gopmynsl HploToHa-
JleitObnua.

Jlekuus 9. OnpenesieHHbI HHTErpaJ.

Bonpocnwi:

1. T'eomeTpuueckuii CMbICI ONPEAEIEHHOTO HHTErpaa.

2. BeraucieHue mionaan mIoCKor (GUTYpEHIL.

Knrouesvie nonamus: KpUBOJIMHENHAS Tpalelus, T€OMETPUUYECKHUI CMBICT ONPEAEIEHHOTO
MHTErpana oT HeoTpHUareabHOW (yHKIUH, GopMyna IUIOMIaad KPUBOJUHEIHON Tpanenuu, dop-
MyJa IO MII0CKOH (pUrypsl.

Jleknus 10. AnddepenunaibHble ypaBHEHHS MEPBOTo MOPSIKA.

Bonpocuwi:

1. OcHoBHbIe OHATUS AU PepeHIInaNbHbIX YpaBHEHUN 1-ro nopsiika.

2. [luddepeninanbHble YpaBHEHUS C pa3/ieIeHHBIMU U pa3/esONIMMUCS ePEMEHHbIMH.

Knwouesvle nowsmus: nuddepeHmanbHoe ypaBHEHHE, TOpANOK auddepeHnraibHOro
ypaBHEHHMS, YPaBHEHUS C YAaCTHBIMHM IPOHM3BOJHBIMHU, OOBIKHOBEHHBIE TU(EepeHIaIbHbIE ypaB-
HeHus, uddepeHInaIbHOe YpaBHEeHHE NEPBOro Mopsijika, o0lacTh ONpeeieHusl ypaBHEHUs, pe-
IIICHUE ypaBHEHHUS, HHTETpajbHas KpHUBas, oOliee pelieHrue ypaBHEHUsI, YaCTHOE peIlleHHe yYpaBHe-
Hus, 3aa4a Ko, HayanpHOE yClIOBHE, reOMeTpudecKkuid cMbici 3anaun Ko, teopema I[lukapa,
oco0oe pelieHne; ypaBHeHHS ¢ pa3/IeICHHBIMH U Pa3IeNIAIONMMHICS IEPEMEHHBIMHU.



Jlekums 11. ludpepennnanbHbie ypaBHeHUs] BTOPOro MOPS/AKA, JONMYCKAKIIHe IO-
HHMKEHHUE MOPsiAKa.

Bonpocwi:

1. OcHoBHble noHATHA AU PepeHInaNbHBIX YPaBHEHUH 2-T0 MOPsAIKA.

2. lnddepennmanbHbie ypaBHEHUS! BTOPOTO MOPAIKA, TOMYCKAIOIINE TTOHM)KEHUE TTOPSIKA.

Kniouesvie nonamusa: nuddepeHiraibHoe ypaBHEHHE BTOPOro Hopsijika, 00JacTh ompene-
JIeHUs ypaBHEHUs, pelleHue, obliee pelieHne U YaCTHOE pelieHne ypaBHeHus, 3aaada Komm, Ha-
YaJIbHOE YCJIOBUE, FEOMETPUUECKUM CMBICH 3anauu Komw, ypaBHeHue Buga y’ = f(x), ypaBHEHUE
Buaa F(x;y;y") =0, ypaBHeHue Buga F(y;y,;y")=0.

Jlexnus 12. JIuneiinbie auddepeHunaibHbie YpaBHEeHHsI BTOPOro MOPSiAKa € MOCTO-
SAHHBIMHU KO3 puuueHTaMu.

Bonpocnwi:

1. Jluneiinsie qudepeHraIbHble YpaBHEHUS 2-T0 MOPSAIKa C TIOCTOSHHBIMU KO3 pHneH-
TaMH.

2. CpoiicTBa pemIeHui TNHEWHBIX YPaBHEHHA.

3. Pemienne nMHENHHBIX HEOJHOPOIHBIX AU(DdepeHnanbHbIX ypaBHEHUH 2-TO MOpsaKa ¢
MOCTOSTHHBIMH KO3(D(PHUIIMEHTaMU C MPaBOH YaCThIO CIIEIIHATFHOTO BU/IA.

Kniouesvie nonamua: nuHeniHoe quddepeHaabHoe ypaBHEHHE BTOPOro HOpsiiKa ¢ MOCTOo-
SHHBIMHA KOX((HUIMEHTaMH, OJHOPOTHOE W HEOJHOPOAHOE YPAaBHEHUS; CBOWCTBA OJHOPOIHBIX
YPaBHEHUH, JTUHEWHO 3aBHCHMBbIE U HE3aBHCHMBIE PELLEHUs, ONpeAcInuTeNb BpoHcKoro, xapakre-
PUCTHYECKOE YpaBHEHHE, JEHCTBUTENbHbBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTHUUECKOIO ypaBHeE-
HUS, METOXA HEOIPEOEICHHBIX Koa(bQ)I/IuI/IeHTOB, IpaBasg 4acTh ypaBHEHHsA Buma f(x)=e* P, (x),
npasas 4acTb Buaa f(x)=e* (P, (x)cosbx +Q, (x)sinbx).

Jlexknus 13. MaTpuubl 4 onpeaeuTes u.

Bonpocuwi:

1. YUncnoseie maTpuiisl. OCHOBHBIE MTOHSTHS.

2. JIuneiiHble onepanyuy U UX CBONCTBA.

Knrouesvie nonwsimus: 4UCIOBbIE MAaTPUIBI U UX BHUJBL: MPSAMOYTOJbHBIE, KBaJpaTHbIE, 1Ha-
TOHaJIbHbBIC; CKAJSIpHAs, €AUHUYHAS, HyJIeBasi MaTPUILIbl; MOPSAKH U pa3Mepbl MaTPULIbl; JTUHEIHbIE
olepaluy HaJ MaTpULaMHu.

Jlekuus 14. MaTpuusbl 4 onpeaeTuTes u.

Bonpocuwi:

1. HenuHelinble onepanuy HaJl MaTpULIaMU M UX CBOMCTBA.

2. Onpenenureny KBaJpaTHBIX MaTPULL.

3. CBoiicTBa ornpeaeuTeIeH.

Knrouesvie nonamus: Nponu3BEIEHNE MATPUL], CTENIEHb MATPHUIIbl, TPAHCIIOHUPOBAHUE MaT-
PHIIBL, IEPECTAHOBOYHBIE MATPUIIbI, JEIUTENHN HYJI, CHMMETPUYECKHE MaTPHIIbl, MUHOD 3JIEMEHTA
MaTpHUILIbl, CHMBOJ ¥ MHIEKC CyMMHpoOBaHus, npasuiio Cappyca, Teopema pas3iioKEeHHs ONpeaeiu-
Tens, anredpanyeckoe JOMOITHEHHUE AJIeMEeHTa ornpeaenuTens, hopmyisl Jlamnaca.

Jlexkuus 15. MaTpuubl 4 onpeaeJuTeNu.

Bonpocbwi:

1. OGparHas maTpuua.

2. Pemienrie cucTeMbl TpeX JIMHEWHBIX YpaBHEHUH C TpeMsi HEM3BECTHBIMH METOJIOM 00pat-
HOM MaTpuisl 1 1o popmynam Kpamepa.

Kniouesvie nonsamusa: onpeneneHne oopaTHON MaTPHUIlbl, HEBBIPOXKICHHBIE U BBIPOKICHHbIE
MaTpHLbI, MPUCOCAVNHEHHA MATPULA, ONPEIEIUTEIb JUHEHHON CHUCTEMBI, BCIIOMOTraTeIbHbIE OII-
pelenuTeNy CUCTEMBbI, MAaTPUYHOE YPaBHEHHUE U €ro perienue, Gopmynsl Kpamepa.

Jleknus 16. CucremMbl JJUHEHHBIX yPaBHEHH.

Bonpocuwi:

1. OcHOBHBIE TOHATHS.

2. DneMeHTapHbIe IPeoOpa3oBaHMs MAaTPUI] U CUCTEM JIMHEHHBIX YpaBHEHUH.



3. Meron I'aycca.

Kntouegvie nonamus: nuHeitHas cuctema, Kod(h(UUIHUEHTH U CBOOOJHBIE YJICHBI CHCTEMBI,
HEOJAHOPOHAS U OJJTHOPOHASI CUCTEMBI, PEIIICHUE CUCTEMbI, COBMECTHAsI 1 HECOBMECTHASI CUCTEMBI,
orpezeNieHHas U HeolpeleieHHass CUCTEMbl, MaTpHIla U paclIMpeHHass MaTpulla CUCTEMbI, PaBHO-
CUJIbHBIE CUCTEMbI, HYJIEBOE U MPOTHUBOPEUYMUBOE YPABHEHUS CUCTEMBI, dJIEMEHTapHbIE MpeoOpas3o-
BaHUs MaTpPULl ¥ JIUHEHHBIX CHCTEM, METOJ HCKJIIOYEHMSI HEM3BECTHBIX, IIaru mpoiecca [aycca,
TpEeyrojbHask MaTPUIlA, TPATICIIUCBUIHAS MATPHIIA, IPSIMOK M OOPATHBINA XO/I.

Jleknus 17. CucremMbl JJUHEHHBIX YPaBHEHU.

Bonpocwi:

1. Cucrema nMuHEWHBIX ypaBHEeHHM ¢ 6azucoM. Meton XKopmana — ["aycca.

2. Panr Matpwuisl ¥ ero BerancieHue meroaom JKopmana — ["aycca.

3. YcioBre COBMECTHOCTH CUCTEMbI JTMHEHHBIX YPaBHEHUH.

Kniouegvie nonamus: cuctema ¢ 0a3ucoMm, 0a3ucHble HEM3BECTHBIE, CBOOOIHBIE HEU3BECT-
HBIe, 00IIee pelIeHre, YaCTHOE pellieHue, 0a3ucHOe pelieHne, MUHOP K — ro mopsijaka MaTpHIIb,
paHI MaTpHUILbI, paCIIMPEHHAs MaTpuLa cucTeMsl, Teopema Kponekepa — Kanenu.

Jlekuus 18. CucreMbl JJHHEHHBIX yPaBHEHUIA.

Bonpocuwi:

1. UccnenoBanue 0JHOPOAHON JIMHEHHON CUCTEMBI.

2. CoOCTBeHHBIE 3HAYCHUSI M COOCTBEHHBIE BEKTOPHI KBAAPATHON MaTpPHUIIBL.

Knrouesvie nonsimus: oIHOpOAHAS TUHEIHAs] cUCTEMa, TPUBUAIBHOE (HYJIEBOE) pElICHHE,
OTIPEICITUTEIIb OJTHOPOIHON CHCTEMBI, COOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI MATPHIIBI,
XapaKTePUCTHYECKOE YPAaBHEHHE U XapaKTEPUCTUUECKUN MHOTOUJICH MATPHIIBL.

3. MeToanyeckne ykazaHusi UIsi 00y4alOmMXcs M0 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

1. Yrenue KOHCIIEKTa JIEKIIUI U y4eOHHUKA JOJKHO COIPOBOXKJIATHCS MPAKTUUECKUM pelle-
HUEM U UCCIIEJOBAHNEM MATEMaTUYECKHUX 3a/1a4 Ha OCHOBAaHUM TEOPETUUECKUX TOJIOKEHUMN AUCIIU-
IUTHHBI, JJIS YE€ro peKOMEHAYETCS 3aBECTU CIIEHUaNbHYIO TeTpaib. Eciu cTyAeHT BUAUT HECKOIbKO
nyTel /Ui pelieHus 3aJauu, TO OH JOJDKEH CPaBHMUTh MX M BBIOpaTh M3 HUX caMblil yao0HbIH. 1o-
JIE3HO J0 HayaJla BBIYMCIICHHM COCTaBUTh KPAaTKHWM IIaH pemeHus. Pemenus 3amad U nNpuMepoB
ClleyeT u3jaraTh MoJpoOHO, 0OOCHOBBIBATh KaXKABIM 3Tall PELICHHs, UCXOAS U3 TEOPETHUYECKUX
MOJIOKEHUH Kypca. Beluncienus pacnosaratb B CTPOroM HOpPSJIKE, OTENss BCIOMOraTelbHbIE BbI-
YHUCIEHNUs OT OCHOBHBIX. OIMMOOYHbBIE 3alUCH ClelyeT HE CTHpaTh U HE 3aMa3blBaTh, a 3a4epKH-
BaTh. B NMpoMEXyTOUYHBIX BBIYMCIEHUSX HE CIEAYET BBOJIUTH MPUONIMKEHHBIE 3HAUEHUS KOPHEW,
jorapupmMoB, yucia T U T.10. YepTex u MOXKHO BBIIOJHATH OT PYKH, HO aKKypaTHO U B COOTBETCT-
BHH C JJAHHBIMH YCIIOBHSIMH W YKa3aHueM macmraba. Ecou ueprexx TpeOyer ocobo THIaTenpHOTO
BBITOJIHEHUS, HAIIpUMED, TpU TpapuuecKoi NpOBepKe PELIeHHUs, OTYYEHHOT0 MyTEM BBIYHMCIICHUH,
TO CJIEIYET MOJb30BaThCS JIMHENKOHN, TPAHCIIOPTUPOM U JIEKATIOM.

2. Pemienne Kakaoro 3ajjaHus JOJDKHO JIOBOJHUTHCS JIO OKOHYATEIBHOI'O OTBETa, KOTOPOIO
TpeOyeT ycioBue, U, 0 BO3MOKHOCTH, B OOIIEM BHJIE€ C BBIBOJAOM (hOPMYIIbl. 3aT€M B MOIYUEHHYIO
(bopMyiTy MOACTABISIOT YUCIOBBIE 3HAUCHUS (€CTTU TaKOBBIE IaHbI) BXOASIINX B HEe OYKB.

3. [lomy4eHHBII OTBET CIEAYET MPOBEPATH CIIOCOOaMU, BHITEKAIONIMMH M3 CYIECTBA JIaH-
HOW 3amauu. Ecnm, Hampumep, pemianach 3agada ¢ KOHKPETHBIM (U3MYECKUM, T€OMETPUUYECKUM
WM HKOHOMUYECKUM COJIEpKaHUEM, TO IMOJIE3HO MPEXkJIe BCEro MPOBEPUTH Pa3MEPHOCTH MOIYy4EH-
Horo otBera. [lone3Ho Takxke, €CIM BO3MOXKHO, PEHIMTh 337ady HECKOJIbKUMH Coco0aMH U CpaB-
HUTb MOJyYEHHbIE PE3YyIbTaThI.

4. Pemienue 3a/a4 ONpEAEICHHOTO TUIA HY)KHO MPOJOJDKATH 0 NMPUOOPETEHUS TBEPIBIX
HaBBIKOB B UX pemeHnu. OfHako cleayeT NMperocTepedb OT BECbMa paclpoCTpaHEHHON OUIMOKH,
3aKJIIOYAIOIIEiCsT B TOM, YTO OJarornoyiyyHoe pelleHHe 3a7ay BOCIPUHHMACTCS CTYACHTOM Kak
IIPU3HAK XOPOLIETO YCBOCHUs Teopuu. [IpaBuiibHOE pelIeHne 3a1a4u 4acTo MOJIy4aeTCsl B PE3yJib-
TaTe MPUMEHEHUSI MEXaHMUYECKH 3ayYeHHBIX (JOpMYJ M YKa3aHUH MO UX MCIIOJIB30BaHMIO 0e3 MOHU-
MaHMsl CYIIHOCTH. MOKHO CcKa3aTh, YTO YMEHHE pellaTh 3aJauu ABISAETCA HEOOXOIUMBIM, HO SIBHO
HEZ0CTAaTOYHBIM YCJIOBUEM XOPOILIETO 3HAHUS TEOPUH.



5. Ecnu npu pemieHnyn npakTU4EeCKUX 3a4ad y CTYJEHTa BO3HUKAIOT BOIPOCHI, Pa3pelIUTh
KOTOpBIE CAMOCTOSATEIBHO HE YIAeTCs, OH MOXKET 00PATUTHCS K MPEIoAaBaTEeNI0 Ul MOTYYSHUS OT
HEro yKa3aHui B BHJI€ NMCBMEHHOW WM YCTHOM KOHCYJIbTalMU. B CBOMX 3ampocax CTYIEHT HOJI-
’KEH TOYHO YKa3bIBaTh, B YEM OH HCIIBITHIBAET 3aTPYIHEHHUE IIPHU PEIICHUH 3aJa4M, KAKOB XapaKTep
3TOTO 3aTPYAHEHUS, IPUBECTU MPEANOIaraeMblil IUIaH pemeHus. 3a KOHCYIbTaluel cieayer 00-
panaThCs U B Clly4asiX, €CJIM BOSHUKHYT COMHEHHUs B IPaBUJIbHOCTH OTBETOB PEIIAEMBIX 3a/1a4 WU
B IIPaBHWJIBHOCTH OTBETOB Ha BOIPOCHI AJIsi CAMOIIPOBEPKH.

TemaTuka NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI
IlepBbIii cemecTp

3austue 1-2. MeToa KoopaAMHAT.

Bonpocwi:

1. /lexapToBBI KOOPAMHATHI TOYKM HA IPSIMOM U HA IJIOCKOCTH.

2. JIBe npocTeliune 3aa4yu aHAIMTUYECKON FeOMETPUH Ha TUIOCKOCTH.

3. CocraBiieHHE ypaBHEHHUS JUHHH KaK T'€OMETPUYECKOr0 MecTa TOYeK, OOIaJarouux 3a-
JTAHHBIM CBOMICTBOM.

Knrouegvie nonamus: nexapToBbl KOOPAUHATHI Ha MPSMOM, BEIMYMHA U JUIMHA OTPE3Ka Ha
MPSIMOM, JAEKapTOBbl KOOPAMHATHI TOUYKHU Ha IUIOCKOCTH, (pOpMYysia pacCTOSIHUSI MEXKIY ABYMs TOY-
Kamu, GOpMyIbI JeNIeHUsI OTPe3Ka B IaHHOM OTHOIICHUH, ONpEAeNICHUE YPaBHEHHUS C IByMs Iepe-
MEHHBIMHU, OIPEAEICHUE YPaBHEHUS JIMHUM, TEKyIHEe KOOPAMHATHI TOUYKU JIMHUU, KAHOHUYECKUE
YpaBHEHUSI KPUBBIX BTOPOIO MOPSIIKA.

3aoanus:

1. TToctpoiite Ha uncnoBoit npsimoit Touku A(-5), B(4) u C(-2) u Haiigure Bemuuunbl AB,
BC u AC otpeskoB AB, BC u AC . IIposepste, uto AB + BC = AC.

2. Haiitu Benmuuny AB u nuny | AB | otpeska AB, 3aJaHHOTO TOUKAMHU:

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

3. Beraucnure KOOpAUHATY TOYKU A, €CJIM U3BCCTHBI:

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

4. Onpenenurte, B KAKUX Y€TBEPTAX MOXKET OBITh pacnosoxkeHna touka M(X; y), eciu:
a)Xxy <0; 0)x+y=0;

B)X+Yy<O0; r)x—y<Q0.

5. lansr Touku A(0; 0), B(3; —4); C(-3; 4), D(-2; 2) u E(10; —3). Onpenenure paccrosaue d
MEKIY TOUKAMH:

a) Au B; 0)BuC.

6. Otpe3ok, orpanuueHHblii Toukamu A(1; —3) u B(4; 3), pa3nenceH Ha TpH paBHBbIC YacTH.
Omnpenenute KOOPAWHATHI TOUCK JCTICHHS.

7. Ilpsimast mpoxoaut 4epe3 Touku M(2; —3) u N(—6; 5). Haligure Ha 3TOH mpsAMOH TOUKY,
OopJMHAaTa KOTOPOH paBHa —b.

8. Hanmmmre ypaBHEHHE JTHMHUY, 110 KOTOPOU JBIKeTcs Touka M(X; Y), paBHOynaneHHast OT
touek A(0; 2) u B(4; -2).

9. Hanummre ypaBHEHHE MHOXECTBA TOUEK, CyMMa PacCTOSHUM Ka)kJJOH U3 KOTOPBIX OT TO-
yek F1(2; 0) u F2(-2; 0) paBHa 2.5.

10. Hanmmute ypaBHeHHE TpaeKTOopuu TOYKH M(X; Y), KOTOpas pu CBOEM JBHIKCHHUH OCTa-
etcs BaBoe ommke kK Touke A(0; —1), yem k Touke B(0; 4).

3ansitue 3-4. [Ipsimast TuHUA.

Bonpocuwi:

1. YpaBHeHue npsiMOii: a) MPOXOsAIeH Yepe3 JaHHYI0 TOYKY B IAHHOM HamlpaBJIeHHUH; 0) C
YIJIOBBIM KOA((UIIMEHTOM; B) MPOXOMALICH yepe3 JBE JaHHbIC TOYKH; T') o0llee ypaBHEHUE Ipsi-
MOH.

2. YpaBHEHHE TTyUKa MPSIMBIX.

3. Yron Mexmy ABYMS NMPSIMBIMH, YCIOBHS MapajIeIbHOCTH M MEPICHIUKYIIPHOCTH Hpsi-
MBIX.



Kniouegvie nonamus: onpeneneHue yriia HaKJIOHA U YIJIOBOTO Kod(dduiueHTa npsMoi, yr-
JI0BOH KOA((UIMEHT OTpe3Ka, HETMOIHbIC YPAaBHEHHS MPSIMOM, 3HAYCHUSI TAHTCHCA HEKOTOPBIX YT-
70B, (hOpMYJIBI AETICHUS OTPE3Ka MOIOJIaM, TIOHATHE U ypaBHEHUE ITyYKa MPSMBIX, OTpe/IeJICHNE yT-
J1a MEXITy TBYMS IPSIMBIMH, YCIIOBUS TTAPAIUICTBHOCTH U IEPIICHIUKYISPHOCTH MIPSIMBIX.

3aoanus:

1. CocraBbTe ypaBHEHHE MPSAMON, oTceKkaroriei Ha ocu Oy orpe3ok b = 3 u obpasyromeii ¢
oceto OX yrou: a) 45°%; 6) 135°. [TocTpoiire 3TH MpsiMBbIE.

2. Onpenenure napametpbl K 1 D I KaXI0H U3 IPAMBIX:

a) 2X — 3y = 6; 0) 2x + 3y = 0;
=_3 X Y.
B) Yy =-3; T) 23 1.

3. IlocTpoiite npsamMeie:
a) X +4y =12; 0)3x—4y =0;
B) 2X—-5=0; r)2y+5=0.

4. Onpenenurte napamerpsbl K u b npsimoii, mpoxosiieit yepes Touky A(2; 3) U coctaBisio-
et ¢ ocbto OX yrou 45°. CocraBbTe ypaBHEHHUE 3TOM PSMON.

5. Hanumure ypaBHEHHE TPAMOM, poxosiiieii yepe3 Touky A(4; 3) u oTcekaroreii ot Ko-
OPJIMHATHOTO YIJIa TPEYTOJIbHUK IJIOIA/ABI0, PABHOM 3 KB. €/I.

6. Hanummre ypaBHEHHE MPSIMOiA, mpoxosiieii uepe3 Touku A(—1; 3) u B(4; -2).

7. Harummre ypaBHEHHE MpsiMOH, mapajuteabHoi oc Oy m orcekaromeld Ha ocu OX oTpe-
30K, paBHbI: a) 4; 0) —5; B) 0.

8. Harmmmmre ypaBHeHHE mpsiMoH, mapajuieabHol ocu OX m orcekaromeld Ha ocu Oy orpe-
30K, paBHBIN: a) 6; 0) —2; B) 0.

9. OmpeaenuTe yroji Mex1y IpsSMbIMH:

a) y:2x—31/1y:%x+1; 0) 2x+y=0 1 y=3x—4,

10. Cpemyn mpsimbix 3X—2y +7=0, 6x—4y—-9=0, 6Xx+4y—-5=0, 2x + 3y — 6 = 0 ykaxwu-
Te MapasuieIbHbIe U MepIeHANKYISPHBIC.

11. B tpeyronshuke ¢ Bepumnamu A(-2; 0), B(2; 6) u C(4; 2) nposenens! Beicota BD u me-
nuana BE. Hanummte ypaBaenue ctoponsl AC, menuansl BE u BoicoTs BD.

12. Hanmmure ypaBHeHHE TPSAMOM, eciii Touka A(2; 3) CIy)KUT OCHOBaHHEM TEPIICHINKY-
Jsipa, OMYIIEHHOTO U3 Havajia KOOPAWHAT Ha 3Ty MPSMYIO.

13. Hanumute ypaBHEHHE MPSAMOH, mpoxoasiieit yepe3 Touky A(5; —4) u cocrassromeii ¢
ockto OX TOT e yroi, 4yTo U npsivast 5X + 2y — 3 = 0.

3anstue 5. [Ipsimast JIMHUS.

Bonpocuwi:

1. PaccTosiHME OT TOYKH 10 MPSAMOM.

2. CMemiaHHbIC 3371241 HA TPSIMYIO.

Kniouesvie nonssmus: Gopmyna pacCTOSHHSI OT TOYKH A0 MPSIMOM, pacCTOSHHE MEXIY Iia-
paJUIETIFHBIME TIPSIMBIMH, OTIPE/ICTICHHE BBICOTHI TPEYTOJIBHUKA, YpaBHEHHE MyYKa MPSMBIX C IIEH-
TPOM B JJAaHHOM TOYKE; ypaBHEHHE NMPSMOH, IPOXOIAIIeH Yepes IBe JaHHbIe TOUKHU; ollee ypaBHe-
HUE TPSIMOM;, TOYKA MEPEeCeUeHUs] IBYX MPIMBIX; (OPMYIBI JENICHUS] OTpe3Ka IOTOJIaM; yCIOBHUS
MapajuIeNbHOCTH U MEPIEHANKYISIPHOCTH ABYX MPSMBIX.

3aoanus:

1. TTokaxure, 4yto npsimbie 2X — 3y — 6 = 0 u 4X — 6y — 25 = 0 mapasuienbHBl M HalaUTE pac-
CTOSTHHE MEX]Ty HUMH.

2. Haiinute anmuny BeicoThl BD B Tpeyronbauke ¢ Bepimnamu A(—3; 0), B(2; 5) u C(3; 2).

3. Haiinure ypaBHEeHHE NIPSMOH, MPoXosaiiei yepe3 Touky (—1; 1) Tak, 4ToObI cepenuHa ee
oTpe3Ka Mexay npsmMbiMu X + 2y —1 =0 u X + 2y — 3 = 0 nexana Ha npsamoit X —y — 1 =0.

4. B tpeyronsuuke ABC nmanbl: a) ypaBHeHue ctoponbl AB 3X + 2y = 12; 6) ypaBHEHHUE BBI-
cotel BM X + 2y = 4; B) ypaBHeHue BbicoThl AM 4X +Yy =6, rie M — Touka mepecedeHus BBICOT.
Harumure ypaBaenus cropon AC, BC u BeicoTsl CM.



5. Hanumure ypaBHEHHME NpsAMOM, Ipoxoisduied depe3 Touky M mepeceueHus NpsMbIX
5X—y+ 10 =0wu 8x + 4y + 9 = 0 u mapautensHO#i Tpsimoii X + 3y = 0.

3ansTue 6-7. KpuBbie BTOPOro mopsiaka.

Bonpocnwi:

1. KpuBbie BTOpOro mopsiika: OKpy>KHOCTb.

2. Dnuric.

Kniouegvie nonsasmus: obuiee ypaBHEHHE JHMHUK BTOPOTO TMOPSAKA; YCIOBHUSA, IPU KOTOPBIX
o01iee ypaBHEHHE OMpeEeNisieT OKPY>KHOCTh; BBIJICJICHHE MOJIHBIX KBaJpPaToB B OOIIEM ypaBHEHUU
JUHUNA BTOPOTO TOPSIZIKA; LEHTP U PAANYC OKPYKHOCTH;, KAHOHHYECKOE YPaBHEHUE OKPYKHOCTH;
dbopMyIbl JeNeHUsT OTpe3Ka MOIoJIaM; TOYKH MEepecedyeHUs JIMHUN; pPEelIeHHUe CUCTEM JIMHEWHBIX
YpaBHEHHI, OIpe/ielieHue U KaHOHUYECKOE ypaBHEHHE 3JUIUIICA; (DOKYCHI, TOTYOCH, SKCLIEHTPUCH-
TeT ¥ (OKaJIbHbIE PAJNYChI AILIUIICA.

3aoanus:

1. ITocTpoiiTe OKpYKHOCTH: a) X% + y2 —4x+8y—16=0;0) x> + y2 -8x+12=0.

2. Nana Touka A (—2; 3). Hanummre ypaBHEHHE OKPY>KHOCTH, THAMETPOM KOTOPOU CITY)KUT
otpesok OA.

3. OxpyxHOCTh Kacaercsi oc OX B Hayajie KOopAuMHAT U mpoxoauT udepe3 Touky A (0; 4).
Hanumure ypaBHeHHE OKPY>KHOCTH U HAalTH TOYKU TepecedeHus e€ ¢ OuccekTpucaMu KOoparuHaT-
HBIX yIJIOB.

4. Haiimute HEHTp U paanyc OKPYXKHOCTH, poxosiieit uepe3 Touku A (—1; 5), B (-2; -2) u
C (5; 5).

5. [loctpoiite smumc 3x° +16y2 = 192. Haiigute: a) monyocu; 0) KOOpAMHATHI (OKYCOB;
B) OKCLICHTPUCHUTET.

6. Hanummre KaHOHMYECKOE YpaBHEHHUE 3JUIUIICA, €CJIM U3BECTHO, UTO: a) O0blIast MoJIyoch
a = 6, a skcuentpucurert € = 0,5; 6) paccrostHre MeKIy Gokycamu paBHo 6,aa+b =9,

7. Hamnmure KaHOHWYECKOE ypaBHEHHE DJUTUIICA, MPOXOASAIIET0 Yepe3 TOYKH M,(2;3)

M (1; ﬁj

2

8. DIUTHIIC TIPOXOMHUT Yepe3 TOUKY M (—4;+/21) M UMeeT HKCHEHTPHCHTET & :%. Hanummwre

ypaBHEHHE JIIIUIICA ¥ HaluTe POKaIbHBIE paanychl Touku M.

9. Ha smmmmnce 9% + 25y° = 225 HaliguTe TOYKY, pacCTOSIHHE KOTOPO# OT mpaBoro (okyca B
YeThIpe pa3a O0JIbIe PaCCTOSHUS €€ OT JIEBOro GoKyca.

10. Onpenenure TpaekTopuio Toukd M, KoTOpas mpu CBOEM JBHKEHHMH OCTAETCSl BIBOE
ommke k Touke F(—1; 0), uem k mpsiMoii X = —4.

3ansitue 8. KpuBbie BTOpPOro nopsjka.

Bonpocbwi:

1. T'unepbona.

2. [Tapabomna.

Kniouegvie nonsamus: onpeneneHus 1 KaHOHMYECKHUE YpaBHEHHs TMIiepOoJibl M mapaboJibl;
(OKYCBI, TIOTYOCH, SKCIIEHTPUCUTET, ACUMITOTHI M (POKaTBHBIE PalnyChl TUIIEPOOIIBI; TUPEKTPHCa U
(doxanpHBIN TapamMeTp napadoIbl

3aoanus:

1. Tloctpoiite rumep6ory 3x” —4y® = 12. Haiigute: a) AeiCTBHTENHYI0 ¥ MHHMYIO TOTTY-
ocu; 6) koopuHATHI (POKYCOB; B) IKCHEHTPUCUTET; T') YPaBHEHUS ACUMIITOT.

2. Hannmure KaHOHUYECKOE ypaBHEHHE TUIIEPOOJIbI, €CIIH U3BECTHO, UTO:

a) IeHCTBUTENbHAS ONYOCh a = 2+/5, a SKCIIEHTPUCHTET & = 1,2 ;

4

0) paccrostaue Mexay hokycamu 2C = 20, a ypaBHEHHE aCUMIITOT Y = + 3%

3. Ha rumep6oine X* — 4y* = 16 B3sta Touka M ¢ opauHaToii, paroit 1. Haiimure paccrosiHie
ee oT (hOKYCOB.



4. Hanummre ypaBHEHUE MapaOoJIbl:

a) npoxosmei yepes Touku (0; 0) u (1; —3) u cummerpruyHOM oTHOCUTENBHO ocHu OX;

0) mpoxosmieit uepes Touku (0; 0) u (2; —4) u cummeTpudHON OTHOCUTENBHO ocu OY.

5. Hanumure ypaBHeHHE mapaboibl U €€ JUPEKTPUCHI, €CIIM M3BECTHO, YTO Mapaboiia mpo-
XOMT Yepe3 TOUKHU repecedeHus: npsaMoit X + Yy = 0 u OKpyXHOCTH X* + y2 + 4y = 0 u cummeTpuyYHa
oTtHOcHUTeNbHO ocu Oy.

6. Ha mapat6oue y* = 6 Haiiute TOUKY, GOKaNbHBI pagiyc KOTOpOil paBeH 4,5.

7. Hanumre ypaBHEHHE MHOXECTBA TOYEK, OJMHAKOBO yaaneHHbIX oT Touku F(0; 2) u ot
npsimoit Y = 4. Haiiaure Touky nepecedeHusi 3T0i KpUBOi € OCAMHU KOOPAMHAT U IIOCTPOMTE €e.

3austue 9-10. BekTopHas ajareopa.

Bonpocwi:

1. JlekapToBBI KOOPAMHATHI, IJTMHA U HAIIPABIISAIONINE KOCUHYChI BEKTODA.

2. Jluneiinpie onepanny HajJ BEKTOpaMH B KOOpAMHATHOU (hopme. PaznoxeHne BekTopa 1o
0a3ucy Ha IMIOCKOCTH.

Kniouesvie nonsamus: NeKapTOBbl KOOPAWHATHI TOYKH M BEKTOPA B MPOCTPAHCTBE, UIMHA H
HaMpPaBIIAIOIIME KOCHHYChl BEKTOpPA, JIMHEWHBIE OMepaluu B KOOpAWHATHOU dopMme, YCIoBUs pa-
BEHCTBA U KOJUTMHEAPHOCTH BEKTOPOB, MOHATHE 0a3rca Ha TUIOCKOCTH, JTMHEHHas KOMOMHALINS BEK-
TOPOB, pa3NioKEeHHE BEKTOpa Mo 0a3ucy.

3aoanus:

1. Maust Touku A(1; 2;3) u B(3; —4; 6). Haligure AvHYy U HApaBiasSiONIMe KOCHHYCHI BEKTO-
pa AB.

2. Jlanbl 1Be KoopauHATH BekTopa: X =4, Y = —12. Onpenenure €ro TpeThio KOOpAHHATY Z
IIpY YCIIOBMH, 4TO |al=13.

3. OmpenenuTe HaYalao BEKTOpa a={2-3 -1}, eciu ero KOHEI| COBMAJaeT C TOYKOi
(1;-1; 2).

4. Bekrop cocrasiuster ¢ ocsimu OX u Oz yruisl oo = 120° u y = 45°. Kako#l yros oH cocrasis-
eT ¢ ocbto Oy?

5. Paguyc-BexTop Touku M cocrasiser ¢ ocbio OX yron 45° u ¢ ockro Oy — yron 60°. Tnuna
ero paBHa 6. Onpeznenute KOOpAXHATH TOUkH M, eciiu ee KoopauHaTa Z OTpHULIaTelbHa.

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

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

7. Ha mnockoctn OXY MOCTPOUTH BEKTOPHI OA=a=2i, OB=b=3i+3j] U OC=c=2i+6j.
PaznoxuTe BEKTOP C 10 BEKTOPaM a u b .

8. IIpoBephTe KOIITMHEAPHOCTH BEKTOPOB 5={2; -3 u 5={—6; 3;—-9}. Ycranosurte, Kakou
W3 HUX JUIMHHEE APYTOoro U BO CKOJIBKO pa3, KaK OHU HaIlpaBJICHbI — B OAHY MJIM B IPOTUBOIIOIOXK-
HbIE CTOPOHHI.

3ansitue 11. BekTropHas aareopa.

Bonpocbwi:

1. CkansipHOe Ipou3BeIeHNE BEKTOPOB U €T0 CBOMCTBA.

Knrouesvie nonamus: ckansipHoe MpoOU3BEICHNUE, IPOCKIUS BEKTOpa HA BEKTOP, YCIOBUE OpP-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXKAY ABYMs BEKTOPaMH.

3aoanus:

1. HaiiauTe ckansgpHoe Ipou3Be/icHHE BEKTOPOB a U b, 3Had, uTo |a|=3, |b|=4 U BEKTOPHI
o0pa3yroT yroi ¢ = % :

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

a) a-b; 0) (2a—3b)(a+2b).

3. JIaHbl BEKTOPHl a=mi+3j+4k, b=4i+mj—7k. IIpy KakoM 3HAUYeHMH M 3TH BEKTOPHI
MEePIEeHANKYISPHBI?



4. OnpezienuTe yroji Mexay BekTopamu a={1; 2; 3} u b={6; 4, - 2}.

5. Haiingute yronm Mexay IUAroHaJsIMH HapajjiesiorpaMMa, MOCTPOSCHHOTO Ha BEKTOpax
a=2i+jub=-2j+k.

3aunsrue 12. [LaockocTh ¥ NpsiMasi B MPOCTPAHCTBeE.

Bonpocuwi:

1. VpaBHeHUE IIIOCKOCTH.

Kniouegvie nonwsamus: HOpMaJbHBIA BEKTOp IUIOCKOCTH, OOIIee ypaBHEHHE U HEIOJIHBIC
YpaBHEHHUS MJIOCKOCTH.

3aoanus:

1. Jausr Touku My(3;—1; 2) u My(4; —2; —1). CocraBbTe ypaBHEHHE IUIOCKOCTH, IPOXOIs-
uieit yepes Touky M neprneHIuKyIIpHO BEKTOPY M,M, .

2. Haiimure yron Mexay miockocTssMu X — 2y +22—-8=0ux+z-6 =0.

3. Hanumure ypaBHEHHE MJIOCKOCTH, MPOXOaiiei uepe3 Touky Mo(2; 2; —2) u napasiesb-
HYIO miockoctu X — 2y — 32 = 0.

4. Haiimute paccrosiaue Touk (5; 1 —1) ot mmockoctu X — 2y — 2z + 4 = 0.

3ansaTue 13-14. IlnockocTh M MpsiMasi B NPOCTPAHCTBeE.

Bonpocuwi:

1. VpaBHeHUs IPSIMOH.

2. IIpsimasi ¥ TUTOCKOCTb.

Knrouesvie nonsamus: KaHOHUYECKHE U TTapaMeTpUUECKUe ypaBHEHUS MPSIMOM; HapaBisio-
UK BEKTOP W HAIMPABISAIOMIKE KOI(POUIIMESHTHI TPSMON; YCIOBHUS MapauIeIbHOCTH, COBIAICHUS U
nepeceyeHus MpsIMOi U MIIOCKOCTH.

3aoanus:

1. CocTaBbTe KaHOHHYECKHE ypaBHEHHUS MPsIMOM, mpoxojsmiel uepe3 Touky My(2; 0; —3)
Xx=1 y+2 z+1

2 -1
2. CocTaBpTe TMapaMeTpUYECKHE ypAaBHEHUS TNPSIMOHM, MPOXOMAIIEH dYepe3 TOUYKYy
x=1 y+2 z-1
2 4 0

napaIenbHo: a) BEKTOpy a={2; —3;5}; 6) mpsMoii

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

3. HaiimuTe Touky nepecedeHus mpsiMon XT_l = y_+21 =% U TockocTr 2X + 3y +z2—-1=0.
4. JTokaxxure, 4To IpsMast X;rl = y+11 _Z ;3 napasenbHa IockocTu 2X +y —z =0, a mps-
x+1 y+1 z+3 o~
Mas ——=~—~=——= JIXKNT B OTOH MIOCKOCTH.
3ansaTue 15-16. @yHkuus.
Bonpocbwi:

1. ®ynkuusa. O6aacTh onpeeseHus] 1 MHOKECTBO 3HAUEHUH (DYHKIUH.

2. YeTHOCTB, HEUETHOCTH (YYHKIMHU. [IepnoauIHOCTh QYHKIINH.

3. 'padux pyHKIIH.

4. CnoxHas ¢pynkuus. ObpaTHast QyHKIMSL.

5. MOHOTOHHBIE U OTpaHUYECHHbIE (DYHKIIHH.

6. OyHKIMS, 3aJaHHAsT HESIBHO M MTAPaMETPUIECKH.

Kniouesvie nonsamus: onpeneneHue GyHKIUHU, 00IaCTh ONpeaeieHuss GYHKIUN, MHOKECTBO
3Ha4eHUH (DYHKIIMH, OCHOBHBIE DIIEMEHTAPHBIC M CIOKHBIE (DYHKIIMH, 00J1aCTh ONPEIEICHUs CII0XK-
HOW ()YHKIIMH, YETHOCTh M HEYETHOCTh (DYHKLMHU, MEPHOAMYHOCTH (PYHKIUH, IrpaduK (yHKIHH,
oOpaTtHast pyHKIMsA, 00JaCTh OmpeaeaeHusT 00paTHOM (YHKIIMHA, MOHOTOHHBIE M CTPOTO MOHOTOH-
Hble (DYHKIIMH, OrpaHHYCHHbIC (YHKIHMH, HESBHO 33JlaHHas (QYHKIMA, MMapaMeTpUdecKoe 3aJaHue
GbyHKIUH.

3aoanus:

1. Haiigure obnacts onpeaeneHus GyHKUNHN, 3a1aHHBIX (popMyIamu:



3x-1, _ fae 1 1 .
a)y_5X+6’ 6) y_ 3X 1+\/ay
1
B) y=+/2-3x +lgx; T) y=2X+arcsinX%2.
2. Haiinmure MHOKECTBO 3HAYCHUHN ()YHKITHIA:
a) y=x>+4x+1; 6) y=2";
B) y=3-5C0SX; r) y=+5-x+2.
3. Kakue u3 crneayromux GyHKINN Y€THBIC, KAKUE HEUCTHBIC, 2 KaKUe — OOIIEero BUa:
3
a) f(X)— 6) f(x)=x*-5|x|;
+1
B) f(X)=€"—2e™; r) f(x) = Inl—x
1+ X

4. Onpenenurte, ABISACTCSA JU JaHHAs (QYHKIUS MEPUOTUYECKON M €ClH /1a, TO HalauTe ee
HaUMEHBUINH OJIOKUTEIbHBIN IEPUOJ:

a) f(x)=sin4x; 6) f(x)=cos’5x;
B) f(x):tgg; r) f(x)=sin2x+cos3X.
5. Iloctpoiite rpaduk GyHKIIH:
a) y=x°—6x+11; 6) y= x-3|;
2
P = i r) y =logy(=x);
m) y=2""+3; e) Y =3C0S2X.
6. Haitnure cnoxxusie pyakuuu f(g(x)) u g(f(x)):
a) f(x)=e", gxX)=Inx; 0) f(x)—3x+1 g(x) =2x-5;
X — 1
B) f(x)=x|, g(x)=cosx; r) f(X)— 9(x)=—
7. Haitnute oOpaTHyI0 QYHKIIUIO JUTSI TAHHOM:
2

a) y=x-1; 0) y=—+

x+3
B) y=X; ) y=2°-°.

8. Kakue u3 cienyromux (GyHKIHNA SBISIOTCS MOHOTOHHBIMH, KaKH€ — CTPOT'O MOHOTOHHBI-
MH, a KAKHME — OTPAaHUYCHHBIMMU:

a) y=C; 6) y=sin’x;

B) y =arctg X; r) y=-—X*+2X;
X+2

ny=—c:; e) y=vXx-2.
X+5

9. (I)YHK]_[I/ISI y 3alaHa HCABHO. 3anummre ee B SBHOM BHUIC.

a) Xy =7; 6) X*+y* =1, y<0;

B) X+|y|=1; r) e’ —siny =x*.

x(t)=t-1,
y(t) =t +1.
1) Haiigure Touku Ha rpaduke mpu t =0, t=1, t= 2.

10. KpuBast 3a1aHa mapaMeTpu4ecKu {

2) Kakue u3 crienyronmx Touek JjexaT Ha dtoi kpuoit: A(L 5), B(%,?j C(2;8),

D(0;1) ?



3ansaTue 17. Ilpenesa u HenpepbIBHOCTD GYHKIMH.

Bonpocnwi:

1. HemipepbIBHOCTB ¥ TOUKH Pa3pbiBa (HYHKIIUH.

2. Packpeitue HeonpeaenéHuoctu Bua (0/0), 3a1aHHOM OTHOILIEHMEM MHOTOYJICHOB.

Kniouegvie nonamus: Touku paspsiBa 1-ro poja, TOUKH yCTPaHUMOIO pa3pbiBa, TOUKH Pas-
pbIBa 2-r0O poja, TeOpeMa o npejenax apupMeTHyeckux AelcTBUi Hall GYyHKLIUAMU, IpesieN Helpe-
pBIBHOM (yHKIMHU, HeonpenenéHHocTs Buaa (0/0), KpUTHUYECKH MHOXKHTENb, TPABUIIO PACKPBITHS

Heonpenenénnoctu Buma (0/0).

1. ccnenoBarh Ha HEMPEPBIBHOCTh U MOCTPOUTD I'paduK PYHKIINHU:

3aoanus:
X npu
a) f(x)=<sinx mpu
1 npu
2. Haiinure mpemensr:
2_
a) lim>~—2;
=2 X —2
B) IIm3x+6
—>-2x% 18
2x? —5x -3
lim —;
A -3 3x? —4x 15

k) lim

X—2

X2 —3x+2

X3 —6x% +11x—6

X< -, 2, ecIm X< —2,
—T<X< =, 6) f(X)={V4—x*, ecm —2<X<2,;
P X—2, ecimm X > 2.
X>—;
2
o) | mx—l
1 X2 —3x+2
r) Ilm——9
-2 X2 —2x 3
—-25x+25 .
e) lim —,
x5 2x* —15x + 25

3ansitue 18. Ilpegen n HenmpepbIBHOCTH (PYHKIMHU.

Bonpocuwi:

1. Packpeitue Heonpenenénnoctei Buaa (0/0), 3aaHHBIX UPPALMOHATIBHBIMH BBIPAYKEHH -

MHU.

2. PackpbiTHe HeonpeaenéHHoCcTe# Buaa (o/o0), 3aJaHHBIX OTHOIICHHEM MHOTOYJICHOB.
Kniouesvie nonamusi: pa3sHOCTb KBaAPATOB JABYX YHMCEN, BEIPAXKEHUE CONPKEHHOE TaHHOMY,
KPUTHYECKHI MHOXKUTEIb, TEOpeMa O Ipezesie KOpHs, I1aBHas 4acTh MHOTOWIEHa, BEIMYMHA 00-

paTHast 0ECKOHEYHO OOJBIION.

3adanusa:
1. Haiimute ipemensr:

2. Haiinure nipenens:
a) lim X +2x+3 .
x>0 2x% +3x+4
B) Ilmx +5.
x>0 x? 43"

) lim Vi+x+x2 -1

x—0 X

) lim——
HS\/x+ 2
r) lim =t x*+1-1

0 [x2 116 -4
6) lim——*+3 .
x>0 2% +3X + 4

50

r) Im(x +1)

S (X+1)100 ]

3austue 19. [Ipenesa u HenmpepbLIBHOCTD (DYHKINH.

Bonpocuwi:

1. PackpbiTue HeonpeneaéHHOCTeH BUia (00-00).



Kniouesvie nonamus: npeoOpa3oBaHue pa3HOCTH anreOpanyecknx (yHKUUN K BULY ApOOH,
BBIJICJICHUE KPUTHYECKOTO MHOKUTEIISA, pacKkpeiThe Heomnpeaenéanocreit suma (0/0) u (oo/0), ym-
HOXXEHHE M JIeJICHUE Pa3HOCTH IBYX (YHKIIMI Ha CONPSHKEHHOE BhIpAXKEHUE, OTHOCTOPOHHUE TIpe-
nenbl Ha 0ECKOHEYHOCTH, U3BJICUCHUE KBAJIPATHOIO KOPHS U3 OYKBEHHOT'O BBIPaXEHHS, B3aUMHAas
CBSI3b OECKOHEYHO MAJIBIX U OECKOHEYHO OOJBIINX BEITUYHH.

3aoanus:
1. HaiinuTe npenensr:

a) lim (V1+ X* —X);
B) Jim(x—\/x2+x+1);

0 lim@Wx2+x+1-+x2 =x);

0) XIirﬂo(\/l+ x> —X);
r) XIirAnﬂ(x—\/szrXJrl);

3+ x+x2 _\/9—2x+x2

3 2
x) lim ——— a¥ & ||o 3) lim = >
x>0 3X° -4 3X+2 2| X =3X+2 X" -=3x+2
3anstue 20-21. IIpenes U HeMpPepHIBHOCTH GYHKIMH.
Bonpocwi:
1. IlepBblii 3amMedaTeabHbIN IPEIe.

2. Bropoii 3aMevaTenbHbIN MPeet.
Kniouegvie nonamus: 0OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKAECTBA, (OPMYJIbl CUHYCA U KO-

CHHYCa ,Z[BOfIHOl"O yria, (bOpMy.TIBI MOHMKEHHUS YETHOMU CTEICHU CHUHYCa U KOCHUHYCA, (1)OpMy.]'IBI IIc-

pexoza K MOJOBUHHOMY YIITy.

3adanus:
1. Haiigure npenenst:
i A2
a) "ms!n4x; 6) “msm 2x;
x-0 Sin5X x50 x
B) lim(x-ctg X) ; r) lim 1= C0S2X .
e ’ x>0 XSinx
R 2
1) IimM; 9) M 3
x-01 — COS X >0 [1_3y2 _1

2. Haiinure mipenensr:

a) lim 1+§j : 0) Iirrg§/1+5x;
X—>00 X X—>
X 2 et
B) lim x_+3j ; r) lim 1;
x—o\| X — 2 x=>0  TX
1
. (3+5x \x A |
lim X e) lim .
n) lim 3+2Xj ) M =1

3anstue 22. [IpousBoanas u 1udgepenuuan.

Bonpocbwi:

1. Haxoxnenue MMPOU3BOAHLIX C MOMOIIBIO Ta6J'II/II_IBI " IIpaBUJI ,Z[I/I(b(l)epeHL[I/IPOBaHI/ISI 0oC-

HOBHBIX 2JIEMEHTAPHBIX () YHKIIAM.

Kniouegvie nonamus: onpeneneHue MpOU3BOIHON; TabIuIa MPOU3BOIHBIX OCHOBHBIX 3JIe-
MEHTapHbIX (QYHKIUH; npaBuia naud@epeHnupoBaHus anredpandeckol CyMMBbl, MPOU3BEACHUS U

YaCTHOTO JABYX (PYHKITHIA.
3aoanus:

1. Haiinure npou3BoaHbIE (QYHKITHI:

1) y=7x"+3x*-4x-1;

3) y=%/?—4x6+5lnx—7cosx+tg X+Ctg X ;

5 3 .
2) y:W‘FF—F"FZ,

4) y=log,x+3log, X ;



1Y 6
S) y=5"+6"+|=|; 6 :
)y=5+6'4(3) R
7) y=arctg x—arcctg X ; 8) y=x*tgx;
9) y=UxlInx; 10) y = xlog, x
Inx Jx
11) y=——+xctg x; 12) y=-2Y";
)y _n+xgx )y\/;+1
1 gx
3y 1+x

2. Haiinute 3Ha4eHUs MPOU3BOIHON (PYHKIINH:

a) f(x)=ﬁ, Haiitu £'(0), f'(2), f'(-2).

0) f(x)zlnTX, Haiith f'(e), f'(%), f'(e?).

3ansTue 23. [IponzBoanas u quddepennnan.

Bonpocwi:

1. Ilpon3BogHbBIE CIOXKHBIX (DYHKIUH.

Kniouesvle nowsmus:. Cynepno3uis JABYX (QYHKIMA, BHEUIHSS (YHKIUS W BHYTPCHHSIS

bynkus, npaBwio auddepeHIupoBaHUs CI0XKHOW (yHKIUHU, hopmynbl auddepeHIpoBaHUSL
CIIOKHBIX (QYHKIIUH, TpaBuio auddepeHunpoBanmsi CyMMbI U IPOU3BEACHUS IBYX (DYHKIIUH.

3aoanus:

1. Haitnure npou3BoaHbIC (QyHKITHI:

1) y=sin(x* +5x+2); 2) y=+1+5c0sX ;
3) y=sin’x; 4) y=Insinx;

5) y=e"%; 6) y=In(x*-3x+7);
7) y:%arcsinXT;; 8) y= : tiz

1+ 2x
1-2x

11) y = xarctgv/2x -1 -

3anstue 24. Hpomnozu{aﬂ u audpepennnal.

Bonpocbwi:

1. ITpon3BoaHbIE CIOKHBIX ()YHKIIHUHA.

Kniouegvie nonamus.: cynepno3uus IByX, TpEX u Oosee GyHKuMA, npaBuio auddepennu-

9) y=In : 10) y = xInx+arcsin/x ;

\/2x .

pOBaHUS CIOXHOU QyHKIUHU, GopMmyIbl 1UddEpeHInPOBaHMS CIOXKHBIX U OCHOBHBIX 3JIEMEHTap-
HBIX (QyHKIUH, npaBuia quddepeHIMPOBaHUS CYMMBL, IPOU3BEIEHUS U YaCTHOTO IBYX ()YHKIUH.

3adanus:
1. Haiigute mpou3BOaHBIE () YHKITHIA:
1) y=In(x++x*+5); 2) y=InInyx;
3) y:%(xxll—x2 +arcsin x) ; 4) y=sin*x%;
5) y=sin*x+cos*x; 6) y= COSX |t Int g—
sin?
X 1
7) y:e3cos§; 8) y=ec,;
9) Y=ex+e:X; 10) y =log, cos1+ x

e —¢€

11) y=arcsinv1-4x; 12) y=arctgv/6x-1;



13) y=arotg X*3;
X—3

15) y = x*arcsin/1-x* .

3austue 25. [IpousBoanas u auddepenual.

Bonpocuwi:

1. Inddepennnan GpyHKINN.

2. Ilpou3BoiHbIC HESIBHBIX (DYHKIUH.

3. [IpousBoHbIC GYHKINH, 3aIaHHBIX TAPAMETPUICCKAMHU YPABHCHUSIMH.

Knrouesvie nonamus: onpenenenune nuddepennmana Gynkuun, dpopmyna nuddepennuana
¢byHkuyU, npaBuia TudGepeHIIMPOBAHNAS CYMMBI, IIPOU3BEIICHHS, YaCTHOTO M CIIOKHOW ()YHKIIHH,
MOHATUE HEABHOW (DYHKIMH, TIPAaBUIIO TP (PEpEeHIPOBAHNS HESIBHOM (PYHKITUH.

3aoanus:

1. Haiigure nuddepeHnnans §yHKIHii:
1

14) y=In’sinx;

a) y=e o 6) y=arcsinx;
B) y= X+1 | r)y= COS X
Ix+1' 1-sinx
2. Haiinute mpou3BOIHBIC HESIBHBIX ()YHKIIHIA:
a)2x+y—-4=0; 0) xIny+ylnx=0;
B) xcosy—ysinx=0; r) Vx+.y-2=0;
1) xy—arctgl:O; e) arctg(Xx+Yy)=X.
X
3. HaiimuTe mpon3BoHbIe GYHKINMN, 3alaHHBIX TAPaMETPUIECKUMHU YPAaBHEHUSIMU:
: 1
X =2t+1, T
2) { - 6| il
y=t7; y=——:
t+1
X = a(cost +tsint), . X = acos’t,
y = a(sint —tcost); y = asin’t;

x = a(t —sint),

1) {

y = a(l—cost).

3anstue 26. [IpousBoanasi u nudgepenuua.

Bonpocuwi:

1. IlpouzBoansie u nuddepeHranbl BHICIINX TOPSAKOB.

Kniouegvie nonamus: npousBoaHas u augdepeHian BTOpOoro U TPeTbero NopsiikoB, Mpu-
pallleHre aprymeHTa, npupaiieHne QpyHKIHUH, Mpeaes OTHOUICHUS MpHpaiieHuss GQyHKIUN K Ipu-
pallleHHIO apTyMEHTa, CeKyllas, KacaTelbHas, YIJIOBOW KOX(QHUIMEHT KacaTenbHOM, mpasuio Jlo-
MUTAJIS PACKPBITUS HEOIIPEIeIEHHOCTEH.

3aoanus:

1. Haiinute npon3BOAHbBIE BTOPOTO MOPSJIKA OT PYHKIIMNA:

a) y=e"; 0) y=cos’x;

B) y=+1+x*; r) y=In2x-3);

1) y=xsinx; e) y:x_+1.
x—-1

2. Haiimure mpou3BOAHBIC TPETHETO TOPSIKA OT (DYHKITHIA:

a) yzarctgg; 0) y=xe™";

B) y=e*cosx; r) y=x°sinx;

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

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



a) y=Inx; 0) y=sin3x;
B) y=3%, r) y=e?;
JI) Y =XCOSX; e) y=x’%".

4, Haitnure nuddepeHnranbl BTOPOro U TPETHETo MopsiKa OT (DYHKITHI:

a) y=4x"-7x"+3;

0) y=cos2x;

B) y=4"; r) y=+In’x—4.
3anstue 27. UccienoBanne GyHKIMIA.
Bonpocnwi:

1. PackpsiTue Heomnpenen€HHOCTeH o npasuiny Jlonurans.

Kniouesvie nonsmus: onpenenenus neomnpeaeiaéunocreir suaa (0/0), (oo/0), (0-00), (c0-00),
npaBuiio Jlonurans packpeitus Heonpeaenéunocreit suaa (0/0), (oo/o0), mpeobpa3oBaHHe Pa3HOCTH
GbyHKIMK K BUY IpoOH, MPOU3BOAHBIE BRICIIMX MOPSAKOB, IpaBmiIa 1upGepeHIUPOBaHUS CYMMBI
U IIpoU3BeIeHUS (PYHKIUI.

3aoanus:
1. Haiigure npeaens no npaswity Jlomurans:
1) limi= %X, 2) lim&—%_;
x=0 X -0 In(L+ X)
In(1+ 12j |
3) lim— X/ 4) limn*=2) .
x— 10 — 2arctg X x-a |n(e* —e?)
5) lim(sec x—tg X) ; 6) lim(arcsin x - ctg x) ;
x>
. 1 1 .
7) lim ———|; 8) lim(tg x-Inx) ;
) Hl[x—l Inx) ) x—>0(g )
3 2
&—%—%—wl
9) lin "
cosx+——1.
2

3ansitue 28. UccienoBanne GyHKIMIA.

Bonpocuwi:

1. YpaBHeHue kacaTeNnbHOM U HOPMAIH K rpaduKy QyHKIIUH.

2. Haubonbiiee n HauMeHbllIee 3Ha4eHNs (PYHKIIMU Ha OTPE3KE.

Kniouegvie nonsimus: TeOMETpUYECKUI CMBICT TPOU3BOAHON B TOYKE, YpaBHEHHE IMPSIMOIA,
MPOXO/IAIICH Yepe3 AaHHYI0 TOYKY C JaHHBIM YTJIOBBIM KOX((QHUIIMEHTOM, yCIOBHE TMEPIICHINKY-
JSIPHOCTHU JIBYX HPSMBIX, IPOU3BOAHAs (YHKIMH, 3alaHHON MapamMeTpuyecku, Teopema BeiiepiT-
pacca o CBOMCTBE (pyHKIIMH, HETIPEPHIBHON HA OTPE3Ke, HEOOXOAMMOE YCIOBUE IKCTpeMyMa (PyHK-
LIUH.

3aoanus:

. 1
1. CocTaBbTe ypaBHEHHs KACATENBHOM 1 HOPMAIH K rapabose Y = X° B Touke M (E, 1)

2. TIpy KaKkux 3HAYCHUSX X KacaTeNbHbIe K rpaduKy GYHKIHH Y = X° — X MapauleIbHBI Mpsi-
Mot Y = X?
3. CocraBbTe ypaBHEHHE KacaTeIbHON M ypaBHEHHE HOpPMaIH K TpaduKy (QyHKINH, 3a/1aH-
HOM MapaMeTPUUECKH, B TOUKE (X,;Y,), COOTBETCTBYIONIEH 3alaHHOMY 3HAYEHHUIO TIApaMETPa t =1,
x =asin’t, x =+/3 cos t,

a) 0)
y =acos’t, tozg; y =sint, t0=g;



x=2t—t?,
B) ,
y=3t—t%, t,=1.
4. Haiinure HanOoJblliee M HAMMEHbILIEE 3HaUeHHs QYHKIMH Ha 3aJJaHHOM OTpe3ke [a; b]:

a) y:x2+%—16; xelL 4] 0) y=4—x—iz; xe[L 4].
X

3anstue 29. UccienoBanne GyHKIMIA.

Bonpocnwi:

1. UccnenoBanue GyHKIIUN U TIOCTPOSHUE TPAPUKOB.

Kntouegvie nonsasmus: 00651acTh ONpPEeNICHUs U TOUYKH pa3pbiBa (YHKIUHU, YETHOCTh U HEUET-
HOCTh (PYHKLMH, BEPTUKAIbHBIC, TOPU3OHTAIbHBIC U HAKIOHHBIE aCUMITOTHI rpaduka, KpuTHde-
CKH€ TOYKH 1-ro poja, HHTEpBaJlbl MOHOTOHHOCTH, TOUYKH JKCTPEMyMa U SKCTPEMyMbl (DYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAJIbl BBIMYKIOCTH U BOTHYTOCTH rpaduka, TOUKH meperuoa,
TOYKH MepeceyeHus rpauka ¢ ocsIMH KOOPAMHAT, OCTpoeHue rpaduka GyHKIHUU TO €€ MOIHOMY

HCCJIEIOBAHUIO.
3aoanus:
1. BeImoTHATE TIOJIHOE UCCIICIOBAaHUE H MMOCTPOUTE TpaduKU (PyHKITHIA:
a)y:x3’42r4; 6) :xz—x+1.
X x-1
3ansaTue 30. UccnenoBanue GpyHKIMIA.
Bonpocuwi:

1. UccnenoBanue GyHKIUN U IOCTPOECHUE TPAPHUKOB.

Kniouesvie nonsamus.: 001acTh ONpPEeNCHIsI B TOUYKH pa3pbiBa GyHKINHU, YETHOCTh M HEUYET-
HOCTh (DYHKIIMU, BEPTUKAIbHBIC, TOPU3OHTATbHbIC U HAKIOHHBIE ACUMOTOTHI rpaduka, Kputuie-
CKHE€ TOYKH |-ro poja, MHTEpBaJIbl MOHOTOHHOCTH, TOYKH IKCTPEMyMa U IKCTPEMYMBI (DYHKITUH,
KPUTHYECKHE TOYKH 2-TO POja, HHTEPBAIbI BBIMYKIOCTH U BOTHYTOCTH Tpaduka, TOUKHU Teperuoa,
TOYKHU TIepeceueHusl rpaduka ¢ OCSIMU KOOPAUHAT, MTOCTpOeHUEe rpadurka GyHKIIUU 10 €€ TTOJIHOMY

HCCIIEI0BAHHIO.
3aoanus:
1. BeinonHKUTE NOJIHOE UCCIIEAOBAaHUE U IOCTPOITE TpapuKH PyHKIHIA:
2 . 4x*
2) Y= e 0) Y =¥+3
3ansitue 31. UccienoBanne GyHKIMIA.
Bonpocuwi:

1. UccnenoBanue pyHKIUN U MOCTPOSHHUE I'PaUKOB.

Kniouesvie nonamus: 0051acTb ONPEENEHNs U TOUKH pa3pbiBa (YHKINHU, YETHOCTh M HEUET-
HOCTh (PYHKILMH, BEPTUKAIbHbIC, TOPU3OHTAIbHBIE U HAKIOHHBIE aCUMMTOTHI rpaduka, KpUTHUe-
CKHE TOYKH |-TO poaa, WHTEpBAIBI MOHOTOHHOCTH, TOUYKH SKCTPEMyMa W IKCTPEMyMbI (YHKIIUH,
KPUTHYECKHE TOYKH 2-TO POJa, UHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH rpaduka, TOUKU meperuoa,
TOUYKH IMepeceyeHus rpaguka ¢ ocsiMi KOOpJMHAT, OCTpOeHue rpaduka pyHKINUU TO €€ MOJHOMY

HCCIIEIOBAHHIO.
3aoanus:
1. BeinonHKUTE NOJIHOE UCCIIEA0OBAaHUE U IOCTPOITE TpapUKH (PYyHKITHI:
3
) y=5ys B
3ansitue 32. ®yHKINH HECKOJIbKHUX MepeMeHHbIX.
Bonpocuwi:

1. Haxoxxaenue obsactu onpeneiaeHus: GyHKIMHU ABYX TEPEMEHHBIX.

Knrouesvie nonsmus: o6nacts onpeneneHuss QYHKIIUU, OKPECTHOCTh TOYKU, BHYTPEHHUE U
rpaHUYHBIC TOYKU 00JIaCTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OTpaHUYCHHAsI M HEOTPaHUYCHHAS
001acTh.

3aoanus:



1. Haifnure u u3o0pa3ute o0iacTh onpeaeseHus (yHKIHMA, 3aIaHHbIX CISAYIOMIMEA (op-
MYyJIaMH:

1
a) z= ; 0) z= :
) X2+y4 ) X2+y3
B) z=§1-x*+y; r) z={1-x*+vy;
o) z=In(x+y); e) z=In(x*+y?);

JK) Z = arcsin X +arccos X .

3ansTue 33. DyHKIHU HECKOJIbKHUX MepeMeHHbIX.

Bonpocuwi:

1. YactHble MpOU3BOAHbBIE IIEPBOTO MOPSAKA.

Knrouesvie nonsmus: 9acTHbIC IPUPAIICHUS U YACTHBIC TPOU3BOAHBIC, (PU3UIECKHUI CMBICT
YaCTHBIX MPOM3BOAHBIX, Ta0NHIIA MPOU3BOAHBIX, NpaBuia auddepennupoBanus, quddepeHIupo-
BAaHHE CIIOXKHBIX ()YHKIIHA.

3aoanus:

1. Haiinure 9acTHBIC TPOU3BOIHBIC OT (PYHKITHIA:

a) z=x>+3%y—y*; 6) 2= ;
X
B) 7= XY r)z=arctgl;
X—y X
9]
n) z=xye €) z=e *;
y
K) Z=Xy +—=.
) Y
3ansTue 34. ®yHKIUH HECKOJbKHUX MEepPeMEHHbIX.

Bonpocuwi:

1. Ionnsiit auddepennnan GyHKIUA IBYX NEPEMEHHBIX.

2. Ilpou3Bo/iHast 10 HANPaBJICHUIO. I'paIueHT.

Kniouegvie nonamus: hopmyna noaHoro mpupameHus QyHKIUU ABYX MEPEMEHHBIX, AU(-
¢bepennpyemMast (GyHKIMsI, IJIaBHAs JIMHEIHAs 4acTh MOJIHOTO NMPHUPAIIEHUs, YacTHbIe nuddepeH-
1uanbl, HOMHBINA nuddepeHuan, rpagueHT QyHKIUN, HalpaBIIsSIolie KOCUHYCca BEKTOpa, IpOou3-
BOJIHAs 110 HAINIPABJICHUIO BEKTOPA.

3aoanus:

1. Haitnure nuddepeHiuans cneayromux GyHKInn:

a) z=sinxy’; 0) z=tg§;

B) Z=XyCOSXY .
2. Haiimute mpoM3BOJHYIO 10 HamNpaBICHUIO (QYHKIUH Z =x*+y? B touke M(1;1). Pac-

Y T Y
CMOTpPHTE CIy4yau, KOT/Ia HallpaBJIEHUE COCTaBIsAET ¢ 0chio OX yrom: a) 37 0) 5 B)E.

2 2

3. HaiimuTe mMpon3BOAHYIO QYHKIIUH U = XT+%_ z* B Touke M(2; 3; 1). Paccmotpure ciy-

Yay, KOTJa HallpaBJICHUE COBIAJAET: a) C HAIIPABICHUEM PaJIyC-BEKTOPA ITON TOUYKH; O) C HAIpaB-
JICHHEM BEKTOpa a =4i-3j.
4. Haiinure grad z:

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

2x
6) z=e*" BTOuUKE M(1; 1).
5. Haiigure grad u u [grad uf: u=4x*+y?*+2z* B Touke M(-1; 2; 0).
3ansTue 35. DyHKIHU HECKOJIbKHUX MepeMEeHHbIX.
Bonpocuwi:




1. YacTtHsle MMPOU3BOJHBIC BHICIIINX IMOPAAKOB.

Kniouesvie nonsmus: dacTHas IMpOU3BOJHAA OT JacTHOM HpOHBBO,HHOﬁ, CMCIIaHHBIC 4acCT-
HBIC IMPOU3BOAHLIC BTOPOI'O MOPAAKA, YACTHBIC IMPOU3BOAHLIC BBICIIUX IMMOPAAKOB, HE3aBUCUMOCTD
YaCTHBIX IIPOMU3BOJHBIX BBICIIHX ITOPAAKOB OT IIOPAAKA I[I/I(b(l)epeHI_[I/IpOBaHI/IH.

3aoanus:
1. HaliguTe 9acTHBIE TPOU3BOAHBIC BTOPOTO MOPSIKA:
2
7= 0) z=xe";
a)z=— 2 )
B) z=In(x+ev).
o’z 9%z y
2. IIpoBepbTe, 4TO = VIS KIMH Z = arctg > .
posep ool dyH 9
o’z 9z
3. z=e*cosy . [lokaxure, 410 — +—5 =0.
ox? oy
4. Haitnute yacTHBIE MPOU3BOJIHBIE TPETHETO MOPSIKA:
a) z=x"+5y° +3x—y; 0) z=sin(3x—-2y);
B) z=2; r) z=x"y°.
3 3
5. u=xz+e” +y. Ilokaxwure, 9TO 62u oy
OX°0y  OXoyox
3ansTue 36. ®yHKIMH HECKOJIbKHUX IepeMeHHbIX.

Bonpocuwi:

1. OkcrpemyM (QYHKIIMU ABYX MEPEMEHHBIX.

Knrouegvle nonsamus: TOYKA MaKCUMyMa U TOYKA MUHUMYyMa (YHKIIMH, YaCTHBIE TTPOU3BO/I-
HbIE TIEPBOTO MOPSAIKA, HEOOXOAMUMBIE YCIOBUS HKCTPEMYMa, CTallMOHAPHBIE TOUYKH, YaCTHBIE MPO-
W3BOJIHBIC BTOPOTO TMOPSIKA, JOCTATOYHBIE YCIIOBUS SKCTPEMYyMa, JIOKAJIbHBIA U TJI00abHBIN JKC-

TPEMYM.
3aoanus:
1. Haiigure skcTpemMyMbl GyHKINI:
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°.

Bropoii cemecTp
3ansTue 1. HeonpeneneHHbI HHTErpaJI.
Bonpocwi:
1. Metoa HenmocpeaCTBEHHOTO UHTErPUPOBAHUS.
Kniouesvie nonamus: nepBoodpasHasi, HeoNpeeNEHHbIA HHTErpall, TabJula OCHOBHBIX MH-
TErpaJIoB, CBOMCTBA HEONPEAEIEHHOTO UHTErpalla, IEUCTBUSA CO CTENEHSIMH U KOPHSIMH, OCHOBHBIE
TPUTOHOMETPHUUYECKHE TOXKIECTBA, METO]I pa3JIOkKEeHUs APOOU Ha CYMMY MPOCTEUIITNX APOOEH.

3aoanus:
1. TIpuMeHsiss METO/I HEMOCPEICTBEHHOTO HHTETPUPOBAHUS, BBIUUCITUTE HHTETPAJIbI:
1) I(x2+3x3+x+1)dx; 2) J.(x4+5x+3\/;+i2+1de;
x> X
x . 3- 20tg X gy -
3) [e2-5 dx ; 4) :
) .[ { X3 J -[ cos? x
2
6 x* +
X“+1 ) I
Oy [ENNER ) IMdX,
x4 X
3 +3x% +1
dx
) -[ X2 +1



3anstue 2. HeonpeaeaeHHbIH HHTErpaJL.
Bonpocnwi:
dx

1. Meton 3aMeHBl TIEPEMEHHOW B HHTErpajax Buma: 1) J'f(ax+b)dx 2) j Erbrrc
ax® +bx+c

() 4 f'(x) f'(x)
Im’?’)jf(x) j\/f() j(f(X))

2. MeTop 3aMeHBI IEPEMEHHOM B HHTErpajax BUJA: .[ f(e(X)) - @'(x)dx .

Kniouesvie nonsimusi: noacranoBka: 1) t=ax+b, 2) t ecTb OCHOBaHKE BBIJICICHHOTO KBajpa-
Ta CyMMBbI WJIH Pa3HOCTH B 3HaMeHaTene; 3) t= f(x); 4) t = o(x) .

3aoanus:
1. Beruuciure UHTETpaIbl:
1) J.(2+5x)9dx; 2) I3\/3—7xdx;
dx dx
3) | —: 4) | ————;
)I,/g_ZX_Xz )I3x2—2x—1
x4 . €os 3x .
%) J.x5+7dx’ )j3+sm3x '
2x—3 , . x°dx .
7) ,[ 2 _ dx, 8) J. x* 45’
9) X+ 1 . 10) X+1
I VX2 +1 j V1-x®
dx ] \/2 +Inx
11) J.x(1+lnx)5 ‘ 12) j
2. Beluncnute WHTErpabl:
1) J.e’xzxdx' 2) J.ec"sxsin xdx ;
3 cos\/_ 4
) -[ ) J. cos® x
5 COS 3X . 6 arctg® X4
s ™ I Toe
7) farssinx . 8) $1-6x5xdx;
JREE e J
1
sm—
9) j
3aHﬂTne 3. HeompenesieHHBII HHTErpaJl.
Bonpocuwi:

1. MeTon UHTETPUPOBAHMS TIO YACTSIM.
Kniouegvie nonamusa: hopmyna MHTETPUPOBAHMS 110 YACTSAM: J. udv = uv—jvdu , TPU TPYIIIbI

MHTETpaloB, peniaeMble o (opMysie HHTErPUPOBAHUS MO YACTSIM.

3aoanus:

1. C moMoIIbp0 METO/Ia MHTETPUPOBAHHUS 10 YaCTAM BBIUMCINTE HHTETPAIbI:
1) J.xesxdx; 2) J.xze%dx;

3) I(x+1)cos?>xdx X 4) Ixzsinxdx :

5) I(4x3+6x—7)lnxdx; 6) jln(xz +2)dx ;

I JES



9) Iezx cos 3xdx .

3ansitue 4. HeonpeneieHHbI HHTETpPaJ.
Bonpocuwi:
1. CnennanbHble IPUEMBbI BBIYMCIICHHUS] HHTETPAJIIOB OT TPUTOHOMETPpUUYECKUX (PYHKUUN BU-

Ja Isinm xcos" xdx .

2. CrieunanbHble MPUEMbl BBIYMCIEHUS MHTETPAOB OT UPPALMOHATIBHBIX (DYHKUMN BuAa

JR{X \/; dx

Kniouesvle nonamus.: naTErpa J sin™ xcos" xdx OepeTcst 3aMeHON TIepPEeMEHHOM:

1) m — mo6oe nesnoe YrucIo, N — HEYETHOE MOJIOKUTEIBHOE YHCIIO; TIOACTaHOBKA t = SiN X;

2) M — HeYeTHOE MOJOKUTENBEHOE YHCIIO0, N — JIF000e [eJI0e YKCII0; OJCTaHOBKa t = COS X;

3) m, N — HeYeTHbIE YKCIIAa ¥ XOTS ObI OIHO U3 HUX MOJIOKHUTEILHOE; HHTETPAJ IPUBOJUTCSI
K ciayyvato 1) wiu 2);

4) M, N — YeTHBIC MOJIOKUTEIIBHBIC YKCa (B YACTHOCTH, OJHO M3 HUX MOXET ObITh PaBHBIM
Hym10). [IpeaBapuTenbHO HYKHO MPUMEHUTH (POPMYITy TOHMKECHUS Y€THON CTENCHH CHHYCa U KO-

1-cos2a 2 1+ cos2a
cos“o=———

. . 1.
CHHYCa smzoczT, , smoccom:Esmza. Janee uHTerpan npeobdpasyercs B

CYMMY MHTETPAJIOB, PACCMOTPEHHBIX B citydasx 1)-3).

HNuTerpan J.R X, 0 ' dx OepeTcsi 3aMEHOI MEePEeMEHHOH t =1 b .
cx +d cx+d

3aoanus:

1. BbIYHCIMTE HHTETPAIIBI:

1) |sin?xcos xdx ; 2 sin’ Xax;
) J. ) -[cos X

3) st3xsin5 xdx ; 4) J.sin xdx ;
5) cosx o 6) cos® X4

J.sm X J.sm X
7) Icos xsin? xdx ; 8) J.cos xdx .

2. BeraucianTe WHTErpaibl:

a) I%dx

B)f%?

0) I%dx,
3x
r) Ix x+§/;dx

)_[ X+1+l ) e)J‘SX 6
Nrreh o
3ansaTue 5. OnpenejieHHbIN HHTETPaJl.

Bonpocuwi:

1. Beiuucnenue onpeaeneHHOro MHTerpaia.

Kniouesvie nonamua: dopmyna HeioTona-JIeiiOHuIa, BhIYMCICHHE ONPENEIEHHOTO HHTE-
rpajga METOJOM HENOCPEACTBEHHOIO MHTETPUPOBAHUS, METOJOM 3aMEHbl MEPEMEHHOH, METOA0M
WHTETPUPOBAHUS IO YACTSIM, METOJIOM PAIlMOHATU3AIIAN TIOJIBIHTETPATLHOTO BBHIPAKEHUSI.

3adanua:
1. Beruucnute UHTETpaIb:
2
dx
1) [(3x? -1dx; 2) [
-([ V1+x®

4) | x*va® —x%dx;

Ol O ey

ﬂ%;



todx . :
S)Qﬁ )Ie+l

/4

7) |tg’xdx; 8) | xsinxdx;
) .([tg xdx ) 2J;xsmxdx
e 1
9) jlnxdx; 10) I(\/;—xz)dx;
1 0
[dx . h :
) _!1+);2 ; 12) .[(x2+x—14)dx,
2 n
13 - ; 14) |si ;
) ‘([x(3 x)dx ) _([stxdx
e ) 1 \/_
15) .!-Inzxdx, 16) J‘\/;)i d
17) i:[zcosxsinzxdx; 18) Ie =

3ansitue 6. OnpeaeneHHblii HHTErpaJ.

Bonpocwi:

1. BerunciieHre HeCOOCTBEHHBIX MHTETPaioB 1-T0 poja.

2. BrluncneHue miomaan miocKou (Gurypsl.

Kniouegvie nonsimus: AHTErpai OT HENPEPbIBHONW (PyHKINHU 110 OECKOHEYHOMY MPOMEKYTKY,
MHTErpaj ¢ NePEMEHHBIM BEPXHUM IPENIeIOM, HHTErpajl ¢ NePEMEHHbIM HUKHUM NPEAEIIoM, CXO-
JSIIUICS WHTETPaj, PacXOIsmiuiics uHTerpan, o6oomeénnbie Gopmynsl HeioTona — JleiiOnuna.
[Tromaas KPUBOJMHEWHON Tpanenuu, orpanuueHHoi kpusoi Yy =f(X), rme f(x) >0, x € [a; b]:

b

S :J-f(x)dx; IUIONIA/b IJIOCKOM (DUTYpBI, OTPaHUYCHHOW CHU3Y U CBepXy KpuBbiMH Y = fi(X) u

y = f2(X), e fu(x) < f2(X), x € [a; b]: 8 = [(,(0 - f,(0)x.

3aoanus:
1. MccnemoBars CXOOUMOCTD:
a) Je’xdx; 0) Jsin xdx ;

0

+00 . +00
B) |xe ™ dx; r ;

) ! ) -[ X2 +X
1
0 +o0
xe*dx ; e) | ——.

) I ) _-[o x> +2X+5

2. Haiigure ruomaau Gpuryp, orpaHUuEHHBIX JTHHUSMU:

a)y=4-x%y=0; 6)y=Inx,x=¢e,y=0;
B)Yy=x,,y=2-x% r)y=sin2xy=1, x_E rne%sxsg;
mXy=4,x=4,y=4,x=0,y=0; e) y? = 2px, X = h;

K)y=x2,y=1; 3)y:COSZX—sin2x,y:0,x=O,x:g,
) X2 —y?=1,x=2; K)y =%, y=x.

3ansaTue /. IluddepennnanbHbie ypaBHeHHUs IEPBOro MOPSiAKA.

Bonpocnwi:

1. Pemenue nud¢depeHnraabHblX YpaBHEHUN € pa3fefieHHBIMH U Pa3JeIOIUMUCS Tepe-
MEHHBIMU.



Knrouesvie nonsmus: muddepeHnmansioe ypaBHeHHe N-To mopsaka, AuddepeHnnaibHoe
ypaBHEHHE TIEPBOTO TMOpPsiAKa, 001aCTh ONpECICHH s, pEIICHNue, HHTEerpaibHas KpuBas auddepeH-
[MATBHOTO ypaBHEHUs |-ro mopsinka, 3amada Kommm u ee HadallbHOE YCIIOBHE, T€OMETPUUYCCKUI
cmbicl 3aia4yn Komw, odmiee 1 yactHOe pemieHus: quddepeHaaIbHOr0 ypaBHEeHUs 1-ro mopsijka,
muddepeHIaTb,HOe ypaBHEHUE ¢ Pa3AeIEHHBIMHA U Pa3IeISIIONIMMHUCS TEPEMEHHBIME, OO WH-
Terpai.

3aoanus:

1. Voenutech, uto QyHKIMs y=(x+C)e* sBisercs peumeHueM auddepeHnanIbHOro ypas-
HEHUS y' —y=¢e".

2. CocraBbTe nuddepeHInaNbHOE YpaBHEHUE 10 3aJlaHHOMY CEMEHCTBY HWHTETPabHBIX
KpUBBIX y=Cx’.

3. Pemure nuddepeHnmnanbHOe ypaBHEHHE:

a) (L+y)dx—(1—x)dy=0; 0) xyy' =1-x°.
4. Hatingute yacTHOE pemieHune quddepeHImanIbsHOr0 YpaBHCHHMS:
a) ydx +ctgxdy =0, y(gj:—l; 6)2,/ydx—dy =0, y(0)=1.

5. Omnpenenute YUCIEHHOCTh HaceneHus Poccun yepes 20 jer, cuurtas, 4To CKOPOCTh MPH-
pocTa HaceJIeHus MPONOPLHUOHAIbHA €r0 HAJIMYHOMY KOJIMYECTBY, U 3Has, 4TO HaceneHue Poccuu B
2000 roay cocrapisiio 145 miH. yenoBek, a mpupoct Hacenenus 3a 2000 ron 6bu1 paBeH 2 %.

3ansrue 8. IudpepeHunaibubie ypaBHeHUs IEPBOro MOPSI/AKA.

Bonpocwi:

1. Pemenne nuHeiHbIX auddepeHnnanbHbIX ypaBHEHUH MEPBOro mopsiika merogom bep-
HYJLIN.

2. YpaBHenus bepuysim.

Kniouesvie nonsamua: nuHelHoe nugdepeHnalbHOe YpaBHEHHE MEPBOrO MOPSIKa, METOM
bepuymnu, muddepennmansioe ypaBHenue bepnymiu, nuddepeHnuanibHoe ypaBHEHHE ¢ pasjie-
JICHHBIMU U Pa3JeIISIOUIMMUCS TIEPEMEHHBIMH, 001Iee U YaCTHOE PELICHNUs, OOLIUIl HHTEerpall.

3aoanus:

1. Pemmire nuddepennnanbuoe ypaBHEHUE:

r 1 . 1 .
a) y'+ytgx = —— 0) y'+ y=2;

cosX

B) xy' —4y =x%Jy.
2. Haiinute yactHOe perieHne nudHepeHnaiIbHOr0 YPaBHCHUS:

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

X
1-x2

1
B)y—;y=—f,y®=—L

3anstue 9-10. InddepenunaibHble ypaBHEeHHsI BTOPOTro MOPSAKA, 10MyCKAOIIHE M0-
HHKEHHE NOPAIKA.

Bonpocbwi:

1. Pemenue nuHEeWHBIX AUQQepeHIMaIbHbIX YPaBHEHUI BTOPOrO MOPSAIKA, JOMYCKAIOIIHE
ITOHMKEHUE TIOPsIJIKa.

Kniouesvie nonsamusa: nuddepennnanbuoe ypaBHeHHE 2-TO TOPsIJIKA, 001aCTh ONpeesIeHus,
pemienue, 3amada Komm u ee HauaabHOE yCIOBUE, TEOMETPUUYECKUI cMBICT 3a1aun Komm, ob1iee u
YyacTHOE peuleHus AuddepeHnnanbHOro ypaBHeHHs 2-T0 MOpAAKa, TpU BUAa JU(QPepeHIINaTbHbIX
yYpaBHEHHI BTOPOTO IMOPS/IKA, JOMYCKAIOUIMX IMOHWKEHUE mopsaka: 1) y”= f(x) — mOBTOpHOE HH-

TEerpupoBaHre 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 IIEPEMECHHYIO X) — 3aMeHa Yy = p = p(y).
3aoanus:
1. HatiguTe obmiee pemenne nuddepeHnrnaIbHOTO YpaBHEHHUS:



a) y" =sindx+2x-3; 0) y'= +X—sinx;

1+x°
B) y" =e”™ +cosx—2x°; r) y =xe* +37.
2. Haiinute yactHoe pemieHne nuGHepeHInalbHOr0 YPaBHEHUS, YIOBIECTBOPSIONIEE 3a/1aH-
HBIM HaYaJIbHBIM YCJIOBHSIM:
a) y"=(e* +sin3x)x, y(0)=y'(0)=1; 0) y'=(x*+7x+9)e", y(0)=1y'(0)=4.
3. Haitnure obmee pemenue nuddepeHImaibsHOr0 ypaBHCHUS:
a) y"—y'ctg x = 2xsinx; 0) y”—%y':2x3;

B) (x+1)y" =y -1; r) X*y"+x°y' -1=0.
4. Haiinute yacTHOe pemieHne quddepeHinaaIpHoro ypaBHEHHS, YI0BICTBOPSIOIIEE 3a1aH-
HBIM Ha4aJbHbIM YCIIOBHSIM:

a) (L+x%)y"-2xy'=0, y(0)=0, y'(0)=3; 0) y'@+Inx)+ y; =2+Inx, y0) =05, y()=1.
5. Haiigure obuiee permenne quddepeHnanTsHOro ypaBHEHUS:

a) y'y-(y)’-1=0; 6) 2yy"-3(y)* =4y*;

B) V' =y'(1+(y)); ) @+yy)y =@A+(y))y

6. Haiinute yacTHoe pemieHue aupdepeHunalbHOro ypaBHEeHuUs, y10BJIETBOPSIOIIEE 3a/1aH-
HbIM Ha4yaJIbHbIM YCJIOBUSIM:

a) ygx=2(y)*, y) =n/4, y' (1) =-2; 0) y"=y'Iny’, y(0)=0, y'(0)=1.

3ansaTue 11-12. /Iuneiinpie 1uddepeHunaibHble YpaBHEHUs] BTOPOro MOpsiiKa ¢ MO-
CTOSIHHBIMHU K03 puuueHTamMu.

Bonpocuwi:

1. Pemienne TMHEWHBIX OJHOPOAHBIX U HEOJHOPOAHBIX MU (EepeHIMATBHBIX YpaBHEHUHN 2-
o MOPSIJIKA C MOCTOSSHHBIMU KO3 GUIIMEHTaMH € IPABOH YaCThIO CIIELUAIBHOTO BUA.

Kniouegvie nonsmus: nuHeriHoe 1M @epeHnnanbHOe ypaBHEHNE BTOPOro MOpsiAKa ¢ MOCTO-
SHHBIMH KO3 (QHIIMEHTaMH, OJHOPOJHOE U HEOAHOPOJHOE YpaBHEHHs; CBOWCTBA OJHOPOIHBIX
YpPaBHEHUH, JIMHEHHO 3aBUCHUMBIE U HE3aBUCHMbBIE PEHIECHUS, ONPEACIUTENh, BpoHCKOro, Xapakre-
PUCTHYECKOE YpaBHEHHE, NEHCTBUTEIIBHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUYECKOTO ypaBHE-
HUS, METOJ HeolpeAeNeHHbIX Ko3(QUIMEeHTOB, MpaBas yacTh ypaBHeHMs Buua f(x)=e* P (x),
npasas 4acTb Buaa f(x)=e* (P,(x)cosbx + Q. (x)sinbx) .

3adanus:

1. YcranoBuTte, kakue U3 cleayromux nap GyHKUUN TMHEHHO HE3aBUCHUMBI, a KaKue — JIH-
HENHO 3aBUCHMBI:

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

B) e*,e*; ') sinXcos X, Sin2Xx.

2. lanbl pyHkmm y, =e* u y, =e>*. CocraBbTe OAHOpOAHOE M depeHanpHoe ypaBHe-
HHUE BTOPOTO IMOPSJKA C MOCTOSHHBIMU KO3 (UIIMEHTaMH, 00Iee pelIeHne KOTOPOro UMEeT BH[
y=Ce*+C,e ™.

3. Haiigure obmiee permenne qudGepeHIIMaTLHOT0 YPAaBHCHHUS

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

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

4. Haiinute yactHOe penieHue auddepeHnnanbHoro ypaBHeHMS:

a) 3y"+7y'+4y =0, y(0)=1, y'(0) :—g; 0) y'-6y'+9y=0, y(0)=0, y'(0)=2;

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

5. Haiinute oOmiee pemieHre JTUHEHHOr0 HEOTHOPOAHOTO AuddepeHnanbHOro ypaBHeHUs
2-T0 TOPSIKA C TOCTOSTHHBIMUA K03 HUITMEHTaMU ¢ TIPaBOM YaCThIO CTIEIUATIBLHOTO BU/IA!

a) y' -7y =bxe*; 0) y"+6y +9y=(x-2)e ™,



B) y"+3y +2y = (2x+3)sinx+0osX ; r) y"+16y = 3xsin4x + cos4x .

6. Haiiiute wacTHOE pelieHne TMHEHHOTO HEOTHOPOIHOTO JU(PEpeHIINATBHOTO YpaBHEHUS
2-T0 TIOpsAZIKA C TIOCTOSSHHBIMU KO3((UIIMEHTaMH C MPAaBOM YaCThIO CIEIUAIBLHOTO BHA, YIOBJIE-
TBOPSIOIIEE 3aIaHHBIM HaYaJIbHBIM YCIIOBHUSIM:

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

H ’ ” 3

B) y"+y=4sinx, y(0) =1, y'(0)=2; r) y'+2y' -3y =48¢e", y(0) =1, y(0)=-3.

3aunstue 13. MaTpuubl 4 onpeaeTuTe I .

Bonpocuwi:

1. Oneparuu HaJ MaTpUIIAMH M KX CBOMCTBA.

Kntouegvie nonsamus: TMHEHHBIE OMEPALMK: CIOKEHUE U BBIYMTAHUE MATPHUIl, YMHOXCHHE
YHUCJia HA MATPUIly; HEIMHCHHBIC OINEpaIliy: YMHOXXEHHE, BO3BEJICHHUE B IICNIYIO TOJIOKHUTECIBHYIO
CTENEHb, TPAHCIIOHUPOBAHNUE MATPULL; OCHOBHBIE CBOKCTBA HEJIMHEWHBIX OllepaLui.

3aoanusa:
A _f3 -2 _f3 4 ! .
1. ano: A = (5 _4), B= (2 5). Haitnure:
a) A+ B; 0) 2B —5A;
B) 2AT+ 3BT,
1
2. lano:A=(1 -1 4),B= ( 3 ) Haiinure:
—1
a) AB; 6)ATB'.

3. Haiinure npou3BeneHus :

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

4. Jlano: A = ( ; _; ) Hatiqure A2y A%,

5. Haiiute nmpousBeneHus:

3 -2\, _, Ly onft 12
a)(l 4)(3 4); 6)(2 3 4}(5 3 1).

2 5 _-— & o 3
A_ {3 4 2o _/1 3 _
6. lano: A = ( — = ), B= (3 ? ), C= ( 0 4 ) [IpoBepseTe, 9TO:
a) A (BC) = (AB) C; 6) (AB) = B'A" .
3ansaTue 14. MaTpuusbl U onpeaeTuTeu.
Bonpocuwi:

1. Onpenenurenu, UX CBONCTBO U BBIUKCIICHHE.

Kniouegvie nonamus: rnaBHas 1 noOOYHas AUATOHANIN KBaJPaTHOM MaTpUILIbl, MUHOD U all-
reOpanyeckoe JIOMOJHEHUE 3JeMEeHTa ompenenurtens, npaBuwio Cappyca, Teopema pasiiOKeHHUs,
¢dbopmyisl Jlamnaca, BEIYUCICHHE ONPEAETUTENS] HA OCHOBAaHUH CBOMCTB OOHYJIMBaHHEM 3J€MEHTOB
CTPOKH HJIA CTOJIOIA.

3aoanus:
/1 2y, (1 3 _ _

1. Jano: A = ( _3 = ) B= ( 4 1 ) [IpoBepbre, ut0 AB #BA,HO |AB | =|BA | =
=|A4[|B]
2. Beraucnute onpeaeauTey 1Mo onpeIeiCHHIO:

2 1 3 3 -2 -1
a)|s 3 2| 6)[-2 5 3|

1 4 3 3 —4 2

3. Beraucnure onpenenurenu no npasmry 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 21. -1 7 -3 4
Vs 2 o 10f 912 9 5 7|
7 14 21 -7 1 —6 4 2
3ansaTue 15. MaTpuusbl U onpeaeIuTe 4.
Bonpocwi:

1. O6parHas marpuia. Pemenne MaTpuuHbIX 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, BbIPOKACHHAS U HEBBIPOK-

ACHHAs MaTpHIIbI, aﬂre6paI/IquKI/Ie JAOIMMOJIHCHUA 3JICMCHTOB MATPHIIbI, HpHCO@[[I/IHéHHaH marpuua,
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 cucreMy 4 3x—5y+3z =1, mo ¢popmynam Kpamepa u MmeTooM 00paTHOM MaT-
2X+7y— z =8

3ansitue 16. CucreMsbl JTUHEHHBIX YPABHEHUI.

Bonpocnwi:

1. Pemienue MMHEWHBIX CUCTeM MeTolIoM [ aycca.

Knrouegvle nonamus: MeTon MCKIIOUEHHs] HEW3BECTHBIX, IIaru nponecca ['aycca, sieMen-

TapHbIe MpeoOpa3oBaHUs MATPUI] U JTUHEWHBIX CHUCTEM, PaBHOCHIIbHBIE CHCTEMBI, HYJEBOE U MpO-
THBOPEUMBOE YpaBHEHHS! CHUCTEMBbI, paclIMpeHHasi MaTpulla CUCTEMbI, TPEyrojibHas MaTpHlla, Tpa-
nelueBuIHas MaTpuLa, NpsiMoil 1 oOpaTHbIN X0 mporecca ["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)( jx[ ]; 6)x[ jzl )
11 8 1 2 11
0 -1
3ansaTue 17. CucremMbl JTUHEHHBIX YPABHEHHUH.
Bonpocnwi:

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

2. Beiuucnenue panra matpuiibl MmetoioM JKopaana — ["aycca.

3. UccnenoBanne cOBMECTHOCTH JIMHEMHBIX CUCTEM 110 Teopeme Kponekepa — Kamemnu.

Kntouegvie nonamus: nuHeitHas cuctema ¢ 0a3ucoMm, 0a3uCHble HEU3BECTHbIE, CBOOOIHbBIE
HEHM3BECTHBIC, 00Iee PEIICHUE, YACTHOE PelleHue, Oa3ucHoe pereHne, MuHop K — ro mopsiaka mar-
pHIBL, Ompe/eleHrne paHra Matpuibl, Metof XKopaana — ["aycca aneMeHTapHbBIX npeoOpa3zoBaHUi
MaTpUIIbl, paHT MaTPHUIIBI CUCTEMBI, PAHT PACHIMPEHHON MaTpuilbl, (hopMyIHpoBKa TeopemMbl Kpo-
Hekepa — Kamenniu, HecoBMecTHas CCTeMa, ONpeaeNéHHas cucTeMa, HeolpeienéHHas cucreMa.

3aoanus:
1. Haiinure 6a3ucHbBIE pelIeHus CUCTeMBI ypaBHeHU MeToioM XKopraana — ["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,— b5x,= 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.

3anstue 18. CucreMsbl JUHEHHBIX YPABHEHUI.

Bonpocbwi:

1. Boruncienne coOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB KBaIPATHOW MaTpPHIIbI.

Kniouegvie nonamus: onHOpOAHAS JIMHEWHAs CUCTEMa, OMPENENIUTENb OJAHOPOAHON CHUCTe-
MBI, COOCTBEHHbIE 3HAYEHHUSI U COOCTBEHHBIE BEKTOPHI KBAJPAaTHOM MaTPUIIbl, XapaKTEPUCTHUECKOE
ypaBHEHHE U XapaKTePUCTUICCKUH MHOTOWICH MaTpuIlsl, Mmeto JKopmana — [aycca.

3aoanus:
1. Haiimute coOCTBEHHBIC 3HAYCHUSI 1 COOCTBEHHBIE BEKTOPBI MATPHIL;
-1 -2 12 5 -7 0
a)| 0 4 3 6)|-3 1 o0 |;
0 5 6 12 6 -3
-3 2 0 1 8 23
B)|-2 1 O0f; r |05 71|
15 -7 4 0 3 1
4 0 5
n |7 -2 9}.
3 0 6



4. MeToauveckne yKazaHus AJis1 00y4ar0IMXCH M0 OPraHU3aluN CAMOCTOATEIbHOI padoThI

CamocTtosTenbHas paboTa 00y4aroIuXCsl SBIISETCS BAXKHEHIIIUM BUIIOM OCBOCHUS COJIepIKa-
HUS TUCUUILITMHBI, IOJTOTOBKH K IPAKTUYECKUM 3aHATUSAM U dk3aMeny. CamocTosiTenbHas paboTa
pa3BUBaeT y 00yJaroMXCs YMEHHUE YUUTHCS, POPMUPYET CIIOCOOHOCTH K CaMOPa3BUTHIO, TBOPUE-
CKOMY NPUMEHEHUIO MOy4YeHHBIX 3HAHUH, crioco0am agantanuu K mpodecCHoHaIbHON NesITeIbHO-
CTH B COBPEMEHHOM MUDE.

Opranuzanus caMOCTOSTEIbHON pabOThl 00yJarOIMXC OPUEHTUPYETCSl HAa aKTUBHBIE Me-
TO/IbI OBNIAJICHUSI 3HAHUSIMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexo/1 OT MOTOYHOTO K UHU-
BUYJIN3UPOBAHHOMY OOYUEHHIO, C yYETOM MOTPEOHOCTEN M BOBMOKHOCTEH JIMYHOCTH.

4.1. Popmbl camocToATeNIbHOU paboTbl

B xone ocBoeHMS IUCHUIUIMHBI CAMOCTOSITENIbHAS paboTa CTYIEHTOB OPraHU3YeTCs B TPEX
B3aMMOCBSI3aHHBIX (hopMax:

— BHEAyJUTOpHAs CAaMOCTOsITeNIbHas paboTa;

— ayJIUTOpHAsl CaMOCTOsITeNIbHAs paboTa 10/ HEMOCPEICTBEHHBIM PYKOBOJCTBOM Ipenojia-
BaTes;

— TBOpYECKasi, B TOM YHCJIe HAyYHO-HCCIIEeI0BaTeNbCcKas padora.

Bunamu BHEayTUTOPHOI CaMOCTOSITENILHON paOOThI CTYI€HTOB SBIISIOTCS:

— MOATOTOBKA K JICKIIUSAM, MPAKTUYECKUM (CEMUHAPCKHUM) 3aHSATHUSM;

— MOATOTOBKAa M HamucaHue pedeparoB, JOKIAI0B, 3CCe M APYTUX MUCbMEHHBIX paboT Ha
3aJlaHHBIE TEMBI;

— BBINOJIHEHHUE JOMAITHUX 33JJaHUi pa3HOOOPa3HOrO XapaKTepa;

— BBINOJHEHUE MHAUBUAYATbHBIX 3aJJaHUH, HAIIPABJICHHBIX HA Pa3BUTHE y CTYJIEHTOB CaMo-
CTOATEIHHOCTH U MHULIUATUBBI,

— HOJATrOTOBKA K 3a4YETY U 9K3aMEHY.

AynuTOpHas caMOCTOsITeNIbHAs paboTa peanusyercs MpH MPOBEIECHUU MPAKTUYECKUX (ce-
MUHAPCKHUX) 3aHATUN W BO BpeMs YTEHUA JieKIuil. [Ipu 4TeHHM JIEKIIMOHHOTO Kypca HEMOCPEICT-
BEHHO B ayJUTOPHUM IPENOJABATENIb KOHTPOJIUPYET YCBOEHUE MaTepuajia OCHOBHOW Maccoul CTy-
JICHTOB IyT€M IPOBEACHUS IKCIIPECC-OMPOCOB MO KOHKPETHBIM T€MaM, TECTOBOTO KOHTPOJIS 3Ha-
HUH U T. 1. Ha npakTU4ecKuX 3aHITUSX Pa3TMYHbIe BUIBI CAMOCTOSATEIHHON PabOTHI CTYACHTOB I10-
3BOJISIFOT CZENaTh Mpolecc 00ydueHus 0ojiee MHTEPECHBIM U MOJHATh aKTUBHOCTh 3HAUUTEIbHON
4acTU CTYIAEHTOB B rpynme. [Ipu 3ToM BuagamMu ayITUTOPHOM CaMOCTOSATEIbHOW pabOThl CTYACHTOB
SIBJISIFOTCSL .

— Hamn#McaHue KOHCIEKTOB;

— BBIMTOJTHCHHUE ayTUTOPHBIX WHAWBUIYAIBHBIX 33/[aHUH;

— CaMOCTOSTEJIbHOE PEIlICHNE 3aa4 U TECTOBBIX 3a/1aHHIA;

— HanrcaHue ayJUTOPHOTO 3CCE U JP.

Bunamu TBOpueckoi, B TOM YHUCIIe HAYYHO-HCCIIEIOBATEIbCKON PabOThl CTYIEHTOB, SIBIIS-
I0TCS:

— MOJITOTOBKA K YYACTHIO B HAYYHO-TEOPETHUECKUX KOH(PEPEHIIUAX, ONMUMITHAIAX U TIp.;

— HalnkCcaHWe HayYyHOTOo OKJIa/ia, CTaThu;

— TOJITOTOBKA MIPE3CHTALNY BBICTYIICHUS U T.1.

[Naker 3amaHuii 11 CaMOCTOSTENTFHON PaOOTHI BBIIACTCS CTYJACHTAM B Havyajie CEMECTpa, TPETo-
JIaBaTeIeM OIPEAEIISFOTCS MPE/IEBHbIE CPOKH MX BBIOIHEHNUS M CAAYH.

B nporiecce n3ydenust kypca He0OX0MMO OOpaTUTh BHUMAHWE Ha CAMOKOHTPOJIH 3HaHHWU. C ATOM
LENBIO CTY/ICHT MOCIIE M3YUEHUS KK/IOM OT/IEIbHON TEMBI U 3aT€M BCEro Kypca 1o Y4eOHHUKY U JIOTOJTHHU-
TENBHON JIUTEpaType JOJLKEH MPOBEPUTH YPOBEHBb CBOMX 3HAHHH C IIOMOIIIBIO KOHTPOJIBHBIX BOITPOCOB.

JI1s caMOCTOSITEIPHOTO M3yYEeHH Sl OTBOJLITCSL BOIPOCKI, XOPOIIO pa3pabOTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAy9IHBIX MOHOTPA(USX ¥ HE MOT'YT MPEIICTABIISITH OCOOCHHBIX TPYIHOCTEH TP U3yUCHUH.

Jiist 5pPeKTUBHOIM OpraHu3anyy caMoOCTOSTENbHON paboThl 00yJaromuXcs HE00X0AUMO:

— TMOCJIEIOBATENbHOE YCIOKHEHNE U YBEIMYEHUE 00beMa CaMOCTOSITENbHOM paboThl, mepe-
XOJ OT TPOCTBIX K OoJiee cOKHBIM (hopmam (BBICTYIUICHHE MIPH aHANIHM3E Keiica, MOATOTOBKA Ipe-
3eHTaIuu U pedepara u T. 1);



— MOCTOSIHHOE TMOBBIIIEHNE TBOPUYECKOTO XapaKTepa BBHIIOIHIEMbIX pabOT, aKTUBHOE BKIIIO-
YEHUE B HUX 3JIEMEHTOB HAYYHOT'O MCCIIEJOBAHUS, YCUJICHUSI UX CAMOCTOATEIBHOTO XapakTepa;

— CUCTEMAaTHUYECKOE YIPaBICHUE CAMOCTOSTEIbHON paboTOM, OCYIIECTBICHHE IPOYMAHHOM
CHCTEMbl KOHTPOJISI U IOMOIIM CTYJIEHTaM Ha BCEX dTamax 00y4eHus.

4.2. MeToaun4yeckmne yKasaHMA no BbiNOJIHEHMIO KOHTPO/IbHOI paboTbl M TMNOBOrO pacyeTa

B nensx cBOeBpeMEHHOI0 KOHTPOJIS JYYIIEr0 YCBOECHUS JAUCLUIUIMHBI U MHTEHCU(UKALIUH
CaMOCTOSITENIbHBIX 3aHATUN CTYAEHTaM OYHOM (popMbI 0O0ydeHUs BBIAAIOTCA 33JaHUS [0 TUIIOBBIM
pacueraM. TUIIOBOH pacdeT COAECPKUT MHAMBUAYAJIbHbIC 33JaHNUs, BBIIOJIHIEMbIE CTyJEHTaMH ca-
MOCTOSITEIBHO C HEOOXOAUMBIMHU TOSICHEHUSIMHU PEUICHUS U YKa3aHHUEM UCIOJIb3yEeMbIX TEOpEeTHYEe-
CKUX MOHATHUH, ONpeAeTeHH, TeopeM U (opMyil. BeINoOIHEHHE THIIOBOTO pacyeTa KOHTPOIUPYETCs
npernojasateneM. IlpeaBapuTesbHO MPOBEPAETCs NMPABHIIBHOCTh PEIICHUs 3a/ad. 3aBepLIArOIIUM
9TaroM SIBJISIETCS 3allMTa TUIIOBOTO pacueTa (BO3MOKHA B JABYX BapUaHTaX: YCTHOM WJIH MHCbMEH-
HOM), BO BpeMsl KOTOPOIl CTyJI€HT O0JKEH YMETh MPaBUIILHO OTBEYaTh HA TEOPETUUECKUE BOIIPOCHI,
MOSICHATH PELICHUs CBOUX 3a/lay U YMETh peIlaTh 33a4l aHaJIOIMYHOTO TUIIA.

B npouecce n3ydyeHuss MaTeMaTUKU CTYJEHT JOJDKEH BBINOJHUTH Psiji KOHTPOJIBbHBIX padoT.
Penensun npenogaBaresist Ha 3TH pabOTHI MO3BOJSIOT CTYACHTY CYIUTh O CTENEHH YCBOCHHUS UM
COOTBETCTBYIOLIETO pa3jiesia Kypca; YKa3bIBalOT Ha UMEIOIIMECs y Hero MpoOelbl, Ha jKelaTelbHOe
HalpaBJieHUE JajibHEHIIeld paboThl; MOMOraroT CPOpMYyIUPOBATH BOIPOCHI JUIsl KOHCYJIbTALUU C
IIPEIo1aBaTeNeM.

Penien3upoBanre KOHTPOJIBHBIX PadOT B CHCTEME 3a0YHOTO OOpa3oBaHUs ABISETCS OTHOM
U3 OCHOBHBIX (JOPM PYKOBOJCTBA CAMOCTOSITEIBHON pabOThl CTYJEHTOB-3a0YHUKOB U CPEJICTBOM
KOHTPOJISI BHIMIOJIHEHUSI UMH y4eOHOTO TUIaHAa M yCBOCHMS y4eOHOro marepuana B oObeme, ycra-
HOBJIEHHOM IPOrPaMMOH.

B Tex ciywasix, Korja BBISIBICHHbIE OIIMOKM M HEJOCTATKU B TEKCTE BBIIOJHEHHOW KOH-
TPOJIbHOM pabOThl HACTOJBKO CEPbE3HbI, YTO MOTYT MOMELIaTh JajlbHEHIIeMy U3y4yeHHIO Kypca,
KOHTpOJIbHAsi pab0oTa BO3BPALAETCS CTYACHTY JUIsl OJTHON WIIM YaCTUYHOMU ee nmepepaboTKH.

[ToBTOpHO BBINOJNIHEHHAs pabOTa PEeLEH3UPYETCs TOJIBKO B TOM Ciydae, €ciau K Hel mpuio-
’KeHa paHee He 3auTeHHas pabora. [Ipy mOBTOpHOM pereH3upoBaHUK padOThI IPENoAaBaTesb Mpo-
BEpsIeT YUTEHBI JIU MPH €€ BBIMOJIHEHUH (HCTIpaBlIeHUH) €ro ykazaHus. Eciin yka3aHusl He y4TeHBbl,
TO paboTa CHOBA BO3BpAIlAE€TCs CTYAEHTY AJIs JOPAOOTKH.

He cnenyer mpuctynath K BBINOJHEHHIO KOHTPOJBHOW pabOThl MM €€ HCIPaBJICHUIO 10
pelIeHns JOCTaTOYHOrO0 KOJMYECTBA 3ajad [0 MaTepually, COOTBETCTBYIOUIEMY 3TOMY 3a/IaHUIO.
OmnbIT NOKA3bIBAET, YTO Yallle BCET0 HEYMEHHE PEIUTh Ty WIN HHYIO 33/1a4y KOHTPOJIbHON paboThI
BBI3bIBAETCS TEM, UTO CTYAEHT HE BBIIOJIHUI UMEHHO 3TO TpeOOBaHUE.

Ecnu paGota BbINOJTHEHA HE B COOTBETCTBUU ¢ HOMEPOM BapuaHTa WM MPEroaaBaTellb yc-
TaHOBUT, YTO paboTa BBHIIIOJIHEHA HECAMOCTOSITENIbHO, TO OHA BO3BpAIAETCs CTYJIEHTY 0e3 peleH-
3upoBaHus. B aToM cityuae B TeTpaau npenogaBareinb OObACHIET CTYACHTY IPUYMHBI BO3BPAIIEHUS
U TIPEJJIaraeT eMy BBIIIOJIHUTH PaO0OTy B COOTBETCTBUH C YCTAHOBJICHHBIMU PaBUIIAMHU.

4.3. MeTtoguuecKkue yKasaHuA No HanucaHuio pedepara

s HanucaHus pedepara CTYACHT BBIOMPAET OJHY U3 TeM, UCXOJs U3 CBOMX MHTEPECOB K
OTIpe/ieIEHHBIM BONIPOCAaM Kypca, a TakKKe XapakTepa M MEepCHeKTHUB IMpaKTHuecKoil paboTsl. Bei-
OpaHHas TeMa COTJIACOBBIBAETCS C IMPEIoaBaTesieM, IPU 3TOM OHa MOKET ObITh 00Jiee KOHKPETH-
3UpOBaHa MPUMEHHUTENBHO K MPAaKTUYECKUM HHTepecaM MarucTpanTta. KoHkperusaius HamnpaBieHa
Ha Oosee MIyOOKyI0 MpopabOTKy TeMbl B MpakTHUYeckoM KoHTekcte. [lo o0bemy pabora qokHA
cocTaByATh 15 — 20 cTpaHUIl PyKOITUCHOTO TEKCTa, He cumTast mpuiokeHui, 14 mpudt (Times New
Roman), noayTopHbIil HHTEpBaJI, CIMCOK JIUTEPATyphl HE MeHee 20 HCTOUHUKOB.

PaGoTa Bkito4aeT B ceOs: TUTYJIBHBIN JIUCT, COAEPAKAHNE, BBEJJCHUE, OCHOBHYIO 4acTh, 3a-
KITIOYEHHUE, CITUCOK JIUTEPATYPHBIX HCTOYHHUKOB.

B BegeHnm 000CHOBBIBAETCSI aKTYaJbHOCThH M3JIaracMou MpoOsIieMbl. 3/1€Ch TaeTCs KPaTKoe
OIMCaHHE PacCMAaTPHBAEMbIX B pabOTE BOIPOCOB IO OCHOBHBIM pasfienaM. BeneHue oObIYHO CO-
CTaBJSeT | CTPaHUILy PYKOIMCHOTO TEKCTA.



B Teopernyeckoll 4acTH OCHOBHOE BHMMAaHHE YAEISETCS KPUTHYECKOMY 0030py JUTEpa-
TYPHBIX UCTOYHUKOB, PACKPBIBAECTCS CTENEHb U3yYEHHOCTH UCCIIEyeMOil MpoOIeMBbl.

B ananmuTHueckoil yactu pabOTHI MPOBOAMTCS BCECTOPOHHUH aHanu3 (HakTOpOB BHEUIHEH
Cpellbl, BIUSIOIUX HA MPOOJIEMHOE TOoJIe, a TAaKXKe aHaJIu3 BHYTPEHHUX CHIIBHBIX U CJIA0bIX CTOPOH.
[Tpu BbIMONHEHUH 3TON YacTH pabOTHl 0c000€ BHUMaHHE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJIN3a, JJOTUYHOCTh U3JI0KEHUSI MaTepUaa.

Pabora nomxHa OBITH HamMKcaHa JUTEPATYPHBIM SI3bIKOM, TPAMOTHO M aKKypaTHO, CHa0KeHa
HayyHbIM anmnapatroMm. CokpalleHUs CIIOB, KpoMe 00IeyrnoTpeOuTeNbHBIX, He JoMycKatTcsa. Bee
CTpaHMIIbI TOJDKHBI OBITH IIPOHYMEPOBAHBI.

4.4. MeToamnueckme yKasaHua no opopmIeHUI0O KOHTPOJIbHOW paboTbl

Pacnipenenenne KOHTPOJIBHBIX padOT MO ceMecTpaM COOOIIAETCs CTyIEHTaM B Hadaje Kax-
noro cemectpa. KoHTpobHBIE paOOThI BBIIOIHIIOTCS CTYACHTAMH B OT/ICIBHBIX TETPAIAX B KIETKY
18 nucroB. Ha THTYnbHOM JMCTE TETPaAX CTYAEHTHI YKa3bIBAIOT Ha3BAaHUE MPEIMETa, HOMEP BapH-
aHTa, HOMep TPYIIBlI U CBOIO (paMmimio, UMst U OT4eCTBO. Eciam TeTpaab At KOHTPOJIBHBIX paboT
3aKaHYMBAETCA, TO CTYIEHT MOAMKMCHIBAET HOBYIO TETPa/lb, IPUKIA/IbIBAs K HEU «cTapyro». B KoH-
TPOJIBLHON paboTe 3a/1a4i MOKHO pelaTh B YAOOHOM MOPSAKE, 3alIUChIBasi UX YCIOBUS U yKa3bIBas
noapoOHbie pemeHus. Pabora Haj ommOkaMu BBIMONHIETCS B KOHIIE KOHTPOJIBHON paboThI, MOCHEe
penieH3uu npenojasarens. s kaxaoi 3agauu, TpeOyromeld ucnpapieHUil UiIu J0padOTKH, ONATh
3aMKCHIBACTCS YCIOBUE U MPUBOAUTCS MOAPOOHOE pellieHuE.

4.5. Metoauyeckue yKasaHuA No NOArOTOBKE Hay4yHOro AOKAaAa

Hayunblil gokiiag mpeacraBisieT coOOil ucciieJoOBaHHE IO KOHKPETHOM Ipolieme, U3J10-
KEHHOE Tepel ayAuTOpuen ciaymiareneil. IT0 MOXKET ObITh BBICTYIUICHHE Ha CEMHHAPCKOM 3aHsi-
THHU, KOHPEPEHIIMH HAYyIHOTO CTyaeHYecKoro obmecTa («Henene Haykw») WM B paMKax MPOBO-
JMMBIX KpPYIJIBIX CTOJIOB. B m000M ciydae ycneniHoe BBICTYIUIEHHE BO MHOTOM 3aBHCUT OT Ipa-
BUJIHOW OpraHU3allMy CaMOro Mpolecca MOAr0OTOBKH Hay4YHOTO JI0KJIa/1a.

Pabora mo noAroToBke Hay4HOTO JI0KJIaJa BKIIOUAET HE TOJIBKO 3HAKOMCTBO C JINTEPATypoi
10 U30paHHOM TeMaTHKe, HO U CaMOCTOSITEJIbHOE U3yUEHHUE OlpeieNIeHHBIX BOpocoB. OHa Tpedyer
YMEHUS NPOBECTH aHAJINW3, CIIOCOOHOCTH HATJISAHO MPEJICTaBUTh UTOTU MPOJIENaHHOW paboThl, U
YTO OYEHb Ba)KHO — 3aMHTEPECOBATh ayJUTOPHUIO pe3yJibTaTaMH CBOEro ucciegaoanus. Cienoa-
TEJIbHO, MOJIFOTOBKA HAYYHOI'0 JI0KJIaja TpeOyeT OnpeeIeHHbIX HaBbIKOB.

[ToaroroBka Hay4yHOTO JTOKJIa/1a BKJIIOUAET HECKOJIBKO 3TANOB PabOTHI:

|. Boibop memobl nayunozo doxnada

[TonroroBka Kk Hay4dHOMY JOKJIaly HA4MHAETCS C BbIOOpA T€Mbl OYIYIEro BBICTYIICHUS.
[TpakTHKa MOKa3bIBa€T, YTO MPABUIBHO BBIOPATh TEMY — 3TO 3HAYUT HAIIOJIOBUHY 00ECHEUUTH yC-
MenrHoe BeIcTyIuieHne. KoHeuHo ke, Onpeaensonyo pojib B 9TOM BOIIPOCE UTPAIOT HHTEPECHI, YB-
JIeUeHHs! U JIMYHBIE CKIIOHHOCTH CTY/ICHTA, HEMOCPEICTBEHHAs CBA3b TEMBI JI0KJIaaa ¢ Oyaymien uim
HACTOSIIEH MPaKTUUECKOW paboOTOM (€ciiM ATO CTYIEHTHI BeUepHEro otaeneHus). OnpeaeneHHyto
MOMOIIb NMPH M30paHUM TEMBI MOXKET OKa3aTh PYKOBOJIUTENb HAYYHOTO KpPYXKKa, MPErojaBaTeb,
BEIYLIUI CEeMUHAPCKOE 3aHATHE UM YATAIOLIUI JIEKIIMOHHBIN Kypc. Y Bce-Taku rnpu BEIOOpE TEMBI
u ee (OpMYITHPOBKE HEOOXOJMMO YUUTHIBATH CIICAYIOUINE TPEOOBAHUS:

1. Tema BBICTYIJIEHHS JTOJPKHA COOTBETCTBOBaTh BallliM MO3HaHMUSM M UHTEpecaM. 3]eCh
OUYEHb Ba)XKEH BHYTPEHHUH IICUXOJIOTHUECKUN HACTPOM.

2. He cnepyet BRIOMpPATH CIMIIKOM IIMPOKYIO TEMY HAy4HOTO JOKJIaaa. DTO CBSA3aHO C OT-
PaHUYEHHOCTHIO JIOKJIa{4iKa BO BpeMeHH. [loknaa nomkeH ObITh paccuntad Ha 10 — 15 munyT. 3a
TaKOW NMPOMEKYTOK BPEMEHHU JOKIAAUYUK CIIOCOOEH JIOCTATOYHO IOJIHO U ITYOOKO paccCMOTPETh He
OoJiee 0JJHOTO — ABYX BOIPOCOB.

3. Hayunblil nokiaa JOJDKEH BbI3BATH MHTEpEC y ciymareneid. OH MOXET coaepxkaTh Ka-
KYI0-THOO0 HOBYIO JUIi HUX MH(POPMALUIO MM U3JI0KEHHE CHOPHBIX TOYEK 3PEHUS Pa3IMYHBIX aB-
TOPOB IO OCBEIIaeMoil mpoodieme.

CryneHT, NpUCTyNarOMi K MOATNOTOBKE HAayYHOTO AOKJAJa, JOJDKEH YETKO ONpPEIEIHUTH
IEJIb Gyny1iero BBICTYIUICHUS.



[ToHATHO, YTO 0 W3YYEHUS JIMTEPATYpPhl MO BHIOPAHHOW TeMe TOBOJIBHO CIOXKHO CHOpMy-
JUPOBATh KOHKPETHYIO LIE€Jb CBOETO HccienoBaHusl. B aToM ciydyae HeoOXoauMO 0003HAUYUTH 00-
LIYIO LeNb WM LIEJIEBYIO YCTaHOBKY. KOHKpeTHas 1ieneBasl yCTaHOBKA J1aeT HANpaBJieHUE, B KOTO-
pom OyneTr paboTaTh MOKIAI4MK, TOMOraeT OCO3HAHO U IIeJIEHANPaBICHHO NOA0MpaTh HEO0OXOu-
MBI MaTepHall.

1I. I1oobop mamepuanos

Pabora no moxbopy MarepuanoB Juis AOKJIa1a CBsI3aHa C M3yYCHHUEM JINTepaTyphl.

W3ydeHue nurepatypbl 0 BEIOpAaHHOW TeMe KelaTelbHO HAaYMHATh C MPOCMOTPa HECKOIb-
KUX y4eOHUKOB. DTO IMO3BOJUT IMOJYYUTh OOIIEe MpEACTaBIEHHUE O BOIMPOCAX HCCIEAOBAHMS.
JanpHelmuii mouck HeoOXoauMoi MH(OpPMAIMK IpEAroiaraeT 3HaKOMCTBO C TpeMs TpylnnamMu
ucToyHUKOB. [lepBas rpymnna BKIItOYaeT MOHOrpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
poIii rpymme OTHOCATCS MaTepuaibl NEPUOAMYECKON MeuaTH — KypHaJIbHbIE U ra3eTHble cTaTbu. K
TpeTheil pecypebl MHTepHET. MaTepualibl opUIHaIbHOTO XapakTepa u3 MHTepHeT JomKHBI OpaTbes
TOJIbKO M3 O(UIMATBHBIX CAaNUTOB (MHQOpMAIMS Ha IPYrHX CalTax MOXET OBITh yCTapeBIIei).
[TpsiMoit mepeHoc B paboTy TEKCTOBBIX (hparMeHTOB u3 MHTEpHET (KpoMe KOPOTKHX LUTAT KJIACCH-
yeckux paboT mo teme) 3ampeiieH. IMEHHO B IByX MOCIEIHHUX TPYIIax B OCHOBHOM COJEP>KaTCs
HOBBIE CBEJICHHS U (aKTHI, MPUBOIATCS MOCIeIHUE IU(POBHIEC JaHHEIE.

1. Cocmasnenue nnana ooxnada

[Tocne Toro, kak paboTa Mo MOAOOPY MCTOYHMKOB 3aBEPIICHA W MMEETCSl OIMpEeesIeHHOe
npejcTaBieHre 00 U30paHHON TeMe, MOYKHO COCTaBHUTh IPEABAPUTENbHBIN miuaH. [Ipu aToM HeoO-
XOJUMO Y4€CTb, YTO MPEABAPUTEIHHO COCTABIEHHBIN IJIaH OYAET U MEHATHCS U KOPPEKTUPOBATHCS
B IIPOLIECCE albHEHUIIEro U3y4eHus TEMBI.

Paboty Haj TekcTOM OyayIIero BHICTYIUIEHUS MOXHO OTHECTH K HanOoJjee CI0KHOMY U OT-
BETCTBEHHOMY 3Tally MOATOTOBKU HAyYHOro J0Kjana. IMeHHO Ha 3ToM 3Tane HeoOXO0IUMO MTPOu3-
BECTH aHAJIU3 U OLIEHKY COOpaHHOI0 MaTepuaia, chopMyJInpoBaTh OKOHYATEIbHBIN TJIaH.

[Tpuctynas x paboTe Haj TEKCTOM JIOKIJIaJa, CIEIyeT YYUTHIBATh CTPYKTYpPY €ro MocTpoe-
Hus. HayuHblil 10oKIa1 TOJKEH BKIOYATh TPU OCHOBHBIE YaCTHU: BCTYIJIEHHE, OCHOBHYIO YacTh, 3a-
KIIFOUEHHUE.

Bcerynnenue npeactasisieT coboi KpaTkoe 3HAKOMCTBO CIyIIATeNel ¢ 00Cy)IaeMoil B TOK-
nazie npobaemoil. JleficTBUTeNbHO, XOTS BCTYIJICHHE HENPOAOJDKUTENBHO IO BpeMeHu (Bcero 2 — 3
MHUHYTbI), OHO HEOOXOAMMO, 4TOOBI MPOOYIUTh UHTEPEC B aAyAUTOPUM M MOJArOTOBUTH MOYBY JUIS
noknana. Heo6xoauMo HauaTh C TJIaBHOM MBICTHM, KOTOpas 3aTeéM 3aliMeT HEHTPaJbHOE MECTO.
VYnauno chopMmyIupoBaHHBIE BO BCTYIJIEHUU HECKOJIBKO (Ppa3 CrioCOOHBI 0OECTIEYUTh YCIIEX BCETO
JOKJIa/a.

OcHoBHasl 4acTh SIBJISIETCS JIOTUYECKUM MPOI0JKEHUEM BOIPOCOB, 0003HAUEHHBIX aBTOPOM
BO BBEJICHUU. VIMEHHO B 3TOM 4acTH JOKJIaAa MPEICTOUT PACKPBITh TEMY BBICTYIUIEHUS, IPUBECTU
HeoOXoIuMBbIE J0Ka3aTenbcTBa (aprymeHTsl). ist Toro 4ToObl MPaBUIBHO MOCTPOUTH OCHOBHYIO
YacTh CBOETO JI0KJIaa, HE0OOXOAMMO COCTaBUTh €€ MOIPOOHbIH MiaH. BaXHOCTh cocTaBiIeHUs TaKko-
ro MjiaHa CBA3aHa C OCHOBHOM 3ajauei aBropa. OH I0JpKeH B TeueHue 10 MUHYT, OTBEICHHBIX Ha
OCHOBHYIO 4acTbh, CYMETh MPEACTAaBUTh U U3JIOKHUTh aBTOPCKYIO TOUKY 3pEHHsI IO 0003HAUEHHOM! B
TeMe Jokiaaa mpobsieme. Hanmnune moapoOHOro miaHa MO3BOJSET BBINOJHUTE 3Ty 33jady, AaeT
BO3MOKHOCTb aBTOPY B CXKaTOM (pOpMe JOHECTH CBOM MJCH 0 ayTUTOPHUU U YIOKHUTHCSA B yCTAaHOB-
JICHHBIN pErJIaMeHT.

3aKIIl0YeHne UMeeT 11eJIbI0 0000IUTh OCHOBHBIE MBICIH M UIEU BHICTYyIJIeHHs. Ero, kak u
BECh JIOKJIaJl, HEOOXOJMMO MOJArOTOBUTH 3apaHee. B 3akiloueHuN MOXHO KpaTKo MOBTOPHUTH OC-
HOBHBIE BBIBOJIBI U YTBEPXACHHUs, NPO3BYUYaBIIME B OCHOBHOM dacTu Jokinana. Ha 3akmroueHue
MOKHO BO3JIOKHTH Takke (QYHKIUIO 0000IIEHHUS BCETro MPEACTaBIEHHOT0 JOKIaJYMKOM MaTepHa-
na.

IV. Opopmnenue mamepuanos evicmynienus

[ToaroToBieHHbIM AOKIaM U Oyayllee BHICTYIUICHHE B ayJJUTOPUU HAINpaBJICHO HA €ro Ciy-

XOBOE BOCTIpUATHE. Y CTHAs pedb MPEAOCTaBISET OpaTopy JOMOIHUTEIbHBIE CPEICTBA BO3ACHCTBUS



Ha CJyIIaTeNel: rojoc, UHTOHAIUS, MUMHKA, KeCcThl. OJJHAKO OJHOBPEMEHHO CIIEAYET YCIICHIHO
HCIIONIB30BaTh criocoOHocTh ciymmareneir BUETD.

ABTOp HAY4HOTO JIOKJIaga MOXKET MPEKPacHO JOMOJHHUTH CBOE BBICTYIUICHUE, HCIIONB3YS
JuarpamMmbl, WIDTIOCTPALUU, TpaduKu, U300paxeHus B PE3eHTAIIH.

Ho, 9T00BI MCTIOIB30BaHUE HATIISAIHBIX MOCOOWI MPOM3BEIO MpeanoiaraeMelii 3¢ dekT, He-
00XO0JIMMO YYUTHIBATh CIAEAYIOLIUE MPaBUIA:

1. menecooOpa3HO MCMONIB30BaTh HATAIHBIA MaTepuai. Eciau ke HeoOXOAWMOCTh B €ro
JI€MOHCTpPALIUU OTCYTCTBYET, IPUMEHEHHE Oy1eT TOJBKO OTBJIEKATh BHUMAHUE CIylIaTeNel;

2. Tpe3eHTalus TOTOBUTCS 3apaHee;

2. n300paxeHus, MpeICTaBICHHbIC B MPE3EHTAIMH, JODKHBI ObITh BUJIHBI BceM. CIIOXKHBIM
CTaTUCTHYECKUM TAOJIHUIaM CIIEAYET MPHUIATh JOCTYIHYIO0 (HOpMy TuarpaMm Win TpaguKos;

3. HarJggHble MaTepuasbl HEOOXOIUMO IEMOHCTPUPOBATH ayJUTOPHH, a HE cCaMOMy cele;

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

5. 9T0OBI HE OTBJIEKATh BHUMAHHE ayTUTOPHUU, HY)KHO CBOEBPEMEHHO MEPEXOIUTh K IEMOH-
CTpalliu APYTUX MaTEePHAIIOB;

6. HEOOXOIUMO JAenaTh May3y B BHICTYIUICHHH, €CIIM ayAUTOPHS 3aHSATa pacCMaTpUBaHUEM
HArJITHBIX MaTepPUAIIOB.

V. Iloocomoska Kk ebicmynienuto

[TonroroBUB MaTepuan Juisl JOKJIaAa, CAeAyeT PElINTh BOMPOC O 3aMUCAX K BBICTYIICHUIO:
TOTOBHTH TIOJHBIA TEKCT JOKJIA/Ia, COCTABUTh MOAPOOHBIC TE3HUCHI BBHICTYILICHHS WA IPUTOTOBUTH
KpaTkue paboure 3anucu. Haydnslil qokiman mpencTaBisieT co00il yCTHOE MpPOU3BEICHUE, YTEHUE
BCITYX MOJATOTOBJICHHOTO TEKCTa HEAOMYCTHMO.

4.6. MeToguueckme yKasaHu1A Mo NoAroToBKe Hay4yHoM cTaTbu

Hayunas craTesi — 3T0O HpeAcTaBI€HUE PE3y/IbTaTOB MCCIEJOBAHUSA Ul HAy4YHOW 0OIIecT-
BEeHHOCTH. HaydHasi cTaThs 00s3aTEIFHO BKJIFOYACT DJIEMEHTHI HOBOTO 3HAHMSI, KOTOPBIE U OMpee-
JSIOT €€ 3HAaUMMOCTh. B OT/I€NbHBIX Caydasx Hay4yHasl CTaThsl MOXKET COAEPIKaTh CUCTEMaTH3AIIHIO,
0000IIeHNE YK€ U3BECTHBIX HAaYYHBIX JaHHBIX O MPOIECCE, SBICHUU WM 00BEKTEe, HA OCHOBE KO-
TOPOTO JIENIAI0TCS] HOBBIE BBIBO/IbI, IPOTHO3bI. Takas cTaThsl Ha3bIBaeTCS 0030pOM Hay4HOIl JTuTepa-
TYpHI 110 OTIpe/IeTICHHON TIpobiieMe.

Bei0op TeMbl Hccae10BaHUS HEPAa3phIBHO CBsI3aH ¢ BHIOOPOM ero o0bekTa. OOBEKT uccie-
JIOBaHUS — CUCTEMA, IIPOIIECC WJIH SIBJICHUE, TOPOXKIAIOIINE TTPOOIEMHYIO CUTYAIHIO U N30paHHbIC
s u3ydenus. [lonydeHue 3HaHuM 00 00BEKTE, HEOOXOIUMBIX JIUIsl PELICHUsT KOHKPETHOW mpobuie-
MBI, TIOCTaBJICHHON B MCCIIEAOBAHUH, OCYIIECTBIISICTCS MTOCPEICTBOM U3YyUCHHs PE3YyIbTATOB IENe-
HaMpaBJICHHOT0 HAyYHOT'O BO3/ICMCTBUS HAa OTAEIbHBbIC YacTH O0OBEKTA, Ha3bIBAEMBIE MpEIMETaMU
WCCIICIOBAHMS.

[Tpeamer uccnenoBaHusl — 4acTh, CTOPOHA, CBOMCTBO, OTHOIIEHHE 00BEKTa, UCCIIeyeMbIE C
OTIpEIeIIEHHON TENBI0 B IAaHHBIX YCIIOBHSIX, T.€. 3TO DJIEMEHT 00beKTa uccienoBanus. [Ipeamer nc-
CJICZIOBAHUS SIBJISIETCSI HOCUTEINIEM TPYIIIBI MIIK Psijia CYIIECTBEHHBIX CBOWMCTB, CBSI3€H, MM MIPU3HA-
KOB M3y4aeMOT0 OOBEKTa M CITY’)KUT CPEICTBOM €r0 HAYyIHOTO MO3HAHWS.

[Tocne oGocHOBaHUS TEMBI, OnpeaeneHlst 00BEKTa U MpeaAMeTa UCCIeJ0BaHus POPMYIUpPY-
eTcsl 1IeNTb UCCIIEI0OBaHus 110 JaHHOU Teme. Llenb rccineqoBanus BEICTYMAeT Kak ONpeAeTICHHBIN Me-
XaHU3M MHTETPallUy pa3IuyHbIX JEHCTBHI B CUCTEMY «II€JIb — CPEACTBO — pe3ynbTaT». Llens — 3a-
paHee OCO3HAaHHBINH W TUTAHUPYEeMBIil pe3ynbraT. OCHOBHBIE DIIEMEHTHI, ()OPMHUPYIOIINE COAepKa-
HUE LI€JM WCCIICOBAaHMS: KOHEUHbIM pe3yabTaT, 00bEKT MCCIEI0BaHMs, MYTh JOCTI)KEHUS KOHEU-
HOTO pe3yJbTaTa.

3amauaMy MCCIEOBAHUS HA3bIBAIOTCS BOMPOCHI, OJYYEHHUE OTBETOB HA KOTOpPbIE HEO00XO-
MO JJIsl IOCTHOKEHHUS 11eNd ucciieoBanus. Kak mpaBuiio, BHIABUTAIOTCS CIENYIOIINE HCClIe0Ba-
TEJNbCKUE 3aauu:

— BBISIBJIEHUE CYLTHOCTH, MPU3HAKOB, KPUTEPUEB M3Y4aeMOTI'0 Mpoliecca, SBJICHUS U Ha 3TON
OCHOBE €ro 00bACHEHHE, XapaKTePUCTUKA;

— 000CHOBaHNE OCHOBHBIX MYTEH (METOJOB, CPEICTB) PEIICHUSI MPOOJIEMBI.



N3yuenue Hay4dHOU JIUTEPATYPBI — ITO BAXKHBIM U UIUTENIBHBINA MPOLIECC, 3aBEPIIAIOLIUICS
HanucaHeM OKOHYATeJIbHOro BapuaHTa cTaThbi. OH BKIIIOYAET Psiji 3TANOB: OUCK UCTOYHHUKOB; 03-
HAaKOMUTEIIFHOE UYTCHHE; YIIyOJICHHOE, N3YJarollee YTCHUE C BBITUCKAMU B (OpME KOHCIIEKTOB,
aHHOTalUH, TE3UCOB, peeprUpOBaHUS; UCIIOJIB30BAHNE HCTOUHUKOB B IIPOIIECCE MCCIEAOBAHUS [
OOBSICHEHUS Y MHTEPIPETAIINN COOCTBEHHBIX PE3yJIbTaTOB U HAOIOJACHUI; CCBUIKU Ha JTUTEPATYPy
B YEpHOBHKE; HamMMcaHue 0030pHON YacTu paboThl; opraHu3anus 6uOIorpaduuecKoro onucaHus
K paboTe 1 ero OKOHYATEIIbHOE PeJaKTUPOBAHUE.

Hayunoe 060011eHre HOCUT 0COOBIN XapakTep, OHO OTINYAETCS TOUHOCTHIO, MOJYEPKHYTON
JIOTUYHOCTBIO, OJHO3HAYHBIM BBIPAKEHUEM MBICIH, KOTOpasi CTPOro apryMEHTUPYETCs, a XOJ JIO-
THYECKUX PACCYKICHHUH aKIIEHTUPYETCS C TIOMOIIBIO CIIEUaIbHBIX CPEACTB CBSI3U.

[lepeuniciiiM HEKOTOpHIE A3BIKOBBIE CPEJICTBA HAYYHOT'O CTHJISA, YTOOBI BbI MOTJIHM MPHUAEP-
KHUBATHCS UX IIpU paboTe ¢ PYKOMUCHIO:

— cioBa OOOONICHHOW CEMaHTHUKH (BaXKHOCTh, CHCTEMHOCTH, BO3pacTaHWE, IOHIKCHUE,
MPUMEHEHUE U T.I1.);

— TePMUHBI, XapaKTePHBIC ISl KAKOW-THO0 HAyKH, U OOIIEHAYYHBIC MIOHATHUS (3aKOH, MPUH-
I, Kinaccudukans, nuHGOpMalus, BEpOATHOCTb, THUIIOTE3a U JIP.);

— CIIOBa, YKa3bIBAIOIIME HA 3aKOHOMEPHBIH XapaKTep ONMMCAHHBIX SBJICHUH (0OOBIYHO, OOBIK-
HOBEHHO, BCET/Ia, PEryJIsIPHO, BCIKUHN, KQX/IbIi, KaK MPaBUJIoO U T. I1.);

— TJaroyibl HacTOSILIEr0 BHEBPEMEHHOIO B OOOOLIEHHO-OTBIICYEHHBIX 3HAYEHUSX (peub
HNET o npo6seme..., orcroga CJIEAYET BeiBoa..., CJIEAYET 3ameTuTs, 4TO ..., BRIUKACICHUE (HA-
omonenue) [IPUBOAUT k crienyromeMy pe3yibTary ..., IEperieM K CISAYIOIEeMY BOIIPOCY ..., 3a-
KIIFOUEHUE HOCUT MPEABAPUTENBHBIN XapaKTep..., U3 CKA3aHHOTO PaHee BBITEKAET..., 9TO JAaeT OCHO-
BaHHE TOBOPUTH O ..., 3TO TOBOPHUT O ... U AP.);

— TJHarojibl MpPOIICAIIEr0 U OYyIylIero BPeMEHH HCIHONb3YIOTCS B 3HAUEHUU HACTOSIIETO
BpeMEHHU (MBI MOJTYYUM / TIOJYYHIIH .., IPUMEHUM ..., UCTIOIB3YETCs, BBIpAXKAETCs, HAOIIOMaeTCs U
T. 11.); YaIlle UCIOIb3YIOTCS TJIAarojibl HECOBEPIIEHHOTO BUAA, KaK 0oliee OTBIEUEHHO-0000IIECHHEIE;
TJIaroJibl K€ COBEPIICHHOTO BUA XapaKTEePHBI JIJIsi YCTOMYMBBIX 000OPOTOB (JOKa)keM, YTo ..., pac-
CMOTPHM ..., BBIBEJIEM ...);

— mipeobanarT GopMbl 3-TO JUIIa MECTOUMEHHH U TJIarojioB. ABTOpckoe «MBbI IUTI0C JTrY-
Has opma riarona» yrnoTpedisercs B OTBICYEHHO-0000IIEHHOM 3HaUY€HUH (MBI cYUTaeM (ToJara-
€M, YTBEP)KIAEM. .., HAMU YCTaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTENbHBIE €IMHCTBEHHOTO YKcia, (POPMBI CPETHETO POJIa Y CYIIECTBU-
TETBHBIX a0CTPAKTHOTO 3HAYEHUS (JBUIKEHUE, KOJIMYECTBO);

— KpaTkue npuiarareibHbie: [I[pocTpaHcTBO 0OTHOPOIHO U U30TPOITHO.

Ha cuHTakcnyeckoM ypoBHE CBSI3b MEXIY MPEIIOKEHUSIMH OCYIIECTBISETCS C TTOMOIIBIO
MOBTOPSIIOLIUXCS CYIIECTBUTENBHBIX U MeCTOMMeHui. Crneaure, 4ToObl B OJU3KOM KOHTEKCTE HE
noBTopsunch cinoa DTOT, DTO, 3amensiiTe ux cuHoHUMaMu. Hampumep, 3ToT — mo00HbIH, Ta-
KOH e, YKa3aHHbBIN BBIIIE, JAHHBIN U T. . B mpeaioxkeHnu npeodnanaeT mpsMoi MOPSI0K CIOB
(mommesxaree — CKkazyemoe — JIOTIOTHEHUS ).

[Tocne MOATOTOBKH YEPHOBBIX HAOPOCKOB OTAEIBHBIX Pa3AesioB HEOOXOIUMO MPUCTYIATh K
HaIMMCAHHUIO PYKOITMCH CTAaThU B 1IEJIOM. Pa3ziesnsl caeayer pacioioKUTh B CIEAYIONMEM MTOPSIIKE:

— aHHOTAIUSs;

— BBEJICHHC;

— DKCIIEPUMEHTAIIbHBIN pa3/iel;

— QHATMTUYECKU/TEOPETHUCCKUH pa3iet;

— 3aKJIIOYEHUE;

— CMHCOK HUCIOJIb30BAHHBIX HCTOYHUKOB.

HekoTopbie U3 mepedyrcieHHBIX BBIIIE Pa3AelioB B KOHKPETHOH pabOTe MOTYT OTCYTCTBO-
BaTh, a MOPAJIOK CIIEOBAHUS Pa3/eNIOB MOXKET OBITh MHOM, YTO HEOOXOAMMO COIJIacoBaTh C Hayu-
HBIM PYKOBOJIUTEJIEM.

BBenenne MOXXeT BKIIIOYATh CIEAYIOIIME KOMIIOHEHThI: OOOCHOBAaHUE U AKTYalbHOCTh Te-
MBI, KpaTKuii 0030p TUTEpaTyphl, XapaKTePUCTHKA MpeaMeTa, 00beKkTa (0OBEKTOB), a TAKKE METO-



JIOB HMCCJIEIOBAHMUS; BbIIBUTaeMasi TUIIOTE3a; HayYHas HOBU3HA paboThI, ee TeopeTHdecKas M Impak-
TUYECKasl 3HAYUMOCTb.

B skcnepuMenTanbsHOM (MCCIIEIOBATEIbCKOM) pa3jiene JaeTcs OOOCHOBAaHHE M OIMCaHHE
METOAMKH HMCCIEIOBAHUS; MPUBOJATCS MOJIyYEHHbIE AaHHBIE, pa3MelaeTcsd HeoOXOAUMBbIN HILTO-
CTpaTHBHBIN MaTepuall; (OPMYIHPYIOTCS BBIBOABI M 0000IICHNUS.

B TekcTe craThu cienyeT apryMEHTUPOBAHO BBIICINUTh TO HOBOE M OPUTHMHAIBHOE, YTO BHO-
CHT B pa3pabOTKy MpoOIeMbl aBTOpP CTaTbU. TEeKCT MOmKeH 001a1aTh HEKOTOPHIM KOMITO3UIIMOHHO-
CIO’)KETHBIM ITOCTPOEHHEM, HAIIPABJICHHBIM Ha MOCJIE0BATEIHOE U LI€JICHAIIPABICHHOE PACKPBITUE
IUIsL YATATENS POLIecca aBTOPCKOTO MOUCKA.

AHaINTUYECKUI WM TEOPETUYECKUI pa3ziell MOCBSIIAeTCA aHaIU3y IMOIY4YEHHBIX SKCIEpH-
MEHTAJIbHBIX PE3YyJIbTAaTOB; UX ONMHCAHUIO, HHTEPIIPETAIMN B paMKaX CYIIECTBYIOIIEH TEOPUU WU
IIPEJCTaBISET OPUTHHAIBHOE TEOPETUYECKOE UCCIIEIOBAHUE.

MeToanyecKkuii pa3iesn MOXKET COIepKaTh apryMEHTHPOBAHHBIC MPAKTHUECKUE PEKOMEH 1A~
LIUH, BO3MOXKHOCTH U 0COOEHHOCTH UCIOIb30BAHUS PE3yJIbTATOB PaOOTHI.

3akiroYeHre B KpaTKoil (popMe OABOIUT UTOTH BCel pabOTHI B BUJIE TE3UCOB MIIH BHIBOJIOB,
COI'JIACOBAHHBIX C LIEJIbIO U 33JjauaMH UCCIIEI0BaHMs; YKa3bIBAeT TEOPETUUECKYIO U MPAKTUUECKYIO
[IEHHOCTh TOJYYCHHBIX PE3yJIbTaTOB, MX BO3MOKHOE BHEAPEHHS, HAMEYACT JalIbHEHIINE MepCreK-
TUBBI U3Yy4EHHsI JAaHHOH MPOOJIEMBI.

4.7. MeToaunyeckme yKasaHuA No NOAroToBKe NpeseHTauumn

[Tpe3enTamnmst — 3TO KpaTKOE HArTIAAHOE U3JI0KECHNE HHPOPMALIUHU 10 COAEPIKAHUIO PAOOTHI,
IPEACTaBICHHOE MocpeacTBOM mporpammbel MS PowerPoint.

[Tpe3eHTanmst COAEPKUT OCHOBHBIEC TIOJI0KECHHUSI, BRIHOCUMBIE Ha 3aIUTy, rpaduuecKuii Ma-
Tepuai — pUCYHKH, TaOIULbI, AJITOPUTMBI U T. I1., KOTOPBIE WIITFOCTPUPYIOT MIPEIMET UCCIICAOBAHMS.

[Tpe3enTanmst paboOTHI CITY>KUT AJIsl YOSAUTEIBHOCTH W HArSITHOCTH MaTepHaia, BEIHOCUMO-
IO Ha 3alIUTY, U J0JDKHA BKIIOYATh B ce0s CIEAYIOIINE Pa3/Iebl:

— TUTYJIbHBIN JIHCT mpe3eHTanuu (1 cnain);

— 11e7Ib UCCIIEJOBAaHUS, 0OBEKT U MpeaMeT ucciepoBanus (1 cmaiin);

— JITOPUTM U MeTo/IMKa uccienoanus (1 — 2 cnaiina);

— MOJIy4eHHBbIE pe3yNbTaThl HccieqoBanus (2 — 3 ciaiiaa);

— OCHOBHBIE BBIBOJIbI U MIpesiokeHus (2 — 3 crnaiiaa).

OOwrast CTpyKTypa NpeACTaBICHHOM Npe3eHTalMM JOJDKHA COOTBETCTBOBATH CTPYKTYpeE
JOKJIaja.

[Tpu co3annM Mpe3eHTally CIeayeT NPUAEPKUBAThCS CIEAYIOIINX PEKOMEHJaluii:

— mpudt — Times New Roman;

— pa3Mep mpudTa i 3aroJI0BKOB — HE MeHee 32,

— pa3Mmep mpudra 115 TEKCTa — HE MeHee 28;

— LBET U pa3mep mpudTa, GopMaTsl pUCYHKOB U TAOIHIl JTOJKHBI OBITH MOJO0paHbI Tak,
YTOOBI BCE HA/AMUCH, PUCYHKHU M TaOJIMIIBI OTYETIUBO MPOCMATPUBAINCH HA ClIaiife.

5. Meroauyeckue yKazaHus AJs 00y4aloUUXcs M0 OPraHU3aliy U NPOBeieHUI0 00y4eHusl B
HHTEPAKTUBHBIX (popmax

|. Jleknus-Oecena - AMAJIOTUYECKUN METOJ M3JI0KEHHUS U YCBOGHHs yueOHOro MmaTepuana.
Jlexuus-6ecena MO3BOJSET ¢ MOMOIIBIO CUCTEMBI BOIMPOCOB, YMEIOW UX MOCTAHOBKH U UCKYCHOTO
MoAJep>KaHusl TUaJIora BO3/IeHCTBOBaTh KaK Ha CO3HaHME, TaK M Ha MOJCO3HaHHE O0yJaroluxcs,
HAy4YUTh UX caMOKoppekiuu. [IpoBenenue nekuun-0ecenbl mpeanoaaraeT HaTMIue OnpeaeIeHHOTO
o0beMa 3HaHUN 00 M3ydyaeMOM MaTepHayie U CBSI3M ¢ HUM. Jleknus-Oecema moMoraer moOyauTh
06yqa}oumxc;1 K aKTyaJIu3alun HUMCIOIHNXCA 3HaHI/II71, BOBJICYb HX B HNPOLECC CaAMOCTOATCIBHBIX
Pa3MBIIUICHUH, B 9BPUCTUYECKUMA, TBOPUECKUI TPOIECC TOJYICHHS] HOBBIX 3HAHUM; CITOCOOCTBYET
AKTUBHU3allun MO3HABaTEeIbHOU JACATCIIbPHOCTH, BOBJICKACT B MaKCHUMAJILHBII MBICIUTEIbHBIN IIOHUCK,
C LEJbI0 pa3pellieHusl MPOTUBOPEUNH, MOABOJUT K CAMOCTOSTEILHOMY (DOPMHUPOBAHUIO BHIBOJOB U
0000111eHUH1, CO3/1aeT YCIOBHS I OTIEPATUBHOTO YIIPABJICHUS MPOLIECCOM TO3HAHUSI.

[To Ha3HauEHUIO B yUeOHOM IPOIECCE BBIACINSAIOT CIAEAYIONINE BUIbI IEKIUH-0ece bl



— BBOJIHBIE WJIU BCTYNUTEIbHbIE (OPraHU3YIONINE);

— COOOIIIEH!US HOBBIX 3HAHUI;

— 3aKpEIUISIIOIINE.

BBonnas nexuus-Oecena mpoBOAMTCA B Hayaje JEKIMOHHOro 3aHATHs. C ee MOMOLIbIo
o0ecrieynBaeTcsl IICUXOJOTHUECKasi HACTPOKa 00yJaromuxcs Ha BOCIIPUATHE M YCBOGHUE HOBOTO
Mmatepuaia. becena cnoco0CTByeT MOHMMAHUIO 3HAaYEHUs MIPEACTOsIIEN paboThl, HopMuUpyeT npea-
CTaBJICHHSA O €€ CO/IepP)KaHuH, celn(pruKe U 0COOCHHOCTSIX.

Coo6menus HOBbIX 3HaHUI. CTpouTcs B (pOopMe BOIIPOCOB U OTBETOB NPEUMYILECTBEHHO
IIPU aHAJIM3€E MTPOUYUTAHHBIX TEKCTOB, 3aIOMUHAHUH OTBETOB (KAaTEXM3MUECKas); CIIOCOOCTBYET MOJ-
BEJICHUIO 00YYaIOLMXCs 3a CUET YMEJO MOCTABICHHBIX BOIIPOCOB, UMEIOIIUXCS 3HAHUM U XKU3HEH-
HOTO OTBITa, K YCBOCHUIO HOBBIX 3HAHHM, (DOPMYIMPOBAHUIO MOHATHH, PELICHUIO 3a/1a4; CO3IaeT
CyOBEKTUBHOE BIIEYATICHHE, YTO OOYUYAIOIIMNACA caM cliesial OTKPhITHE, IPOienal MyTh OT IPaKTH-
KM K HAy4YHOH UCTHUHE.

3akperuistonye JIeKIuu-0ece1pl MPUMEHSIOTCS Ul 3aKperyieHns, 0000IeHnss U cucTeMa-
TH3ALUU 3HAHWM.

O¢ddexkTrBHOCTH Oecebl 3aBUCUT OT TIIATEIbHOM MOATOTOBKH IPENoAaBaTelis, MpoyMaH-
HOCTH U TPo(eCcCHOHANBHOM (POPMYITHMPOBKH BOIPOCOB B YETKOM MOCTAaHOBKE, MX JIOTHYECKOH T10-
ClleZIoBaTeNbHOCTH. BONpOChl AOMKHBI pa3BUBaTh BCE BUIbI MBIIUIEHHS, 00eCHeuuBaTh JIOTHYE-
CKy10 (hopMy MBIIUIEHUS (BECh CIIEKTP MBICIUTEIHHBIX JACHCTBHUII), COOTBETCTBOBATH YPOBHIO pa3-
BUTHUS OOYYalOIIUXCsl; CO CTOPOHBI O0YYarOUUXCS OTBETHI OJKHBI OBITh OCO3HAHHBIMU M apry-
MEHTUPOBAaHHBIMH, ITOJIHBIMU, TOYHBIMHU, ICHBIMU, IIPABUIILHO C(HOPMYITHPOBAHHBIMU.

Ilenb: myTeM MOCTaHOBKH TIIATENIBHO MPOJyMAaHHOW CHCTEMbI BOIPOCOB IO 331aHHON TeMe
JOCTIDKEHHE MOHMMaHMs 00y4aroIIMMUCS HOBOTO MaTepHaia WIH NPOBEpKa YCBOCHUS HMH YKE
M3Y4YEHHOI0 MaTepuaa.

3agaun:

— U3y4YEHUE BOMPOCOB M0 3a/laHHOM TEME WIN 3aKpEIJICHHE N3YYEHHOIO MaTepuana;

— pa3BUTHE YMEHUN 00ydarolUXCsl CTPYKTYpPUPOBaTh U CUCTEMATU3MPOBATh MaTrepHal, co-
MOCTaBJIATh PA3UYHbIE HCTOYHUKH, 0000IAaTh MaTepHuall, J1e1aTh BbIBOJIBI;

— pa3BUTHE HABBIKOB O0YYaroIIMXCs MO BBIPAOOTKE COOCTBEHHOM MO3MIIMHU MO MU3y4aeMbIM
npoOieMam.

MeTtouka npoBeIeHus JIEKIIMU-0ece bl

— Ha3HaYeHHE CeKpeTaps JIeKLUU-0eceibl, ero MHCTPYKTaX MO BBIMOJHAEMBIM (PYHKIUAM;

— 00BSABJICHHE KPUTEPU OLICHKHU;

— MpoBeJeHNE OeceIbl 10 3apaHee MOArOTOBICHHBIM MIPETo/1aBaTelIeM BOIPOcaM;

— IMOJIBE/IEHHE UTOTOB Oece/ibl U OLIEHKAa YYaCTHHKOB Oecellbl 0 MaTepuanam, Mepexo] K
MH(POPMAIIMOHHOM JEKITUH.

Il. InTepakTuBHOE pelIeHue 3a7ad — 3TO METOJ, P KOTOPOM IPU PEIIeHUH 331a4 MPUHU-
MaloT yJacTue Bce oOydarolruecs Ioj pyKOBOJCTBOM IperojaBaTensi-MoaepaTopa. B pesynbrare
MOJIydaeTcsl yriayOJIeHHOe MO3HaHHe O0Yy4arolIMMHCS METOIAMKU pEelIeHUs TUIOBBIX Ipodeccuo-
HAJIBHBIX 33/1a4. B mpoliecce MHTEPAaKTUBHOTO PEUICHMs 3a7add OOYyYarolIMMcs JAaeTCsl BO3MOXK-
HOCTb MPEANOI0KUTH MOCIESIYIOMINNA aJrOpUTM U pe3ysbTaT ee peuieHus. [I[puMenenue Ha npak-
TUKE O0Y4YeHHUs METO0Jla MHTEPAaKTUBHOTO PEIICHUs 3a/ad MO3BOJSET Pa3BHBATH y O0YYarOIIUXCS
CIOCOOHOCTH MPOTHO3WPOBAHUS U TUIAHUPOBAHUSI PEIIeHUs TPO(ECCHOHANBHBIX 3a/1au.

[lenb: mpoBepKa HABBIKOB PELICHUs MPO(PECCHOHANBHBIX 3a/1a4 U Pa3BUTHE MBICIUTEIBHBIX
oreparuii 00yJarmuxcs, HalpaBJIeHHbIX Ha JTOCTH)KEHHE PE3yJIbTaTOB MPHU PEIIeHUU MPOoeccHo-
HaJIbHBIX 33/1a4.

3agaun:

— MpOBEpKa HABBHIKOB NMPUMEHEHHs OOYYaIOUIMMMUCS paHee YCBOCHHBIX 3HAHHWM NpH perie-
HUM NPO(heCCHOHANIBHBIX 33/a4;

— (opMHUpOBaHME HABBIKOB COBMECTHOM IEATENHbHOCTH IMOJYMHEHHBIX (00ydaromuxcs) U
pyKOBOAMTENS (ITPETO1aBaTeNs);

— OBJIAJICHHE OOYYAIOIIUMHUCS 3HAHUSAMH M OOLIMMHU MPUHIMIIAMHU PELICHHS MPOOJIEMHBIX



npodecCHOHANBHBIX 3a]1a4;

— pa3BUTHE HaBBIKOB aKTUBHOIN MHTEJUIEKTYaIbHOMN JESATEeIbHOCTH;

— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (HABBIKOB OOIICHHUS );

— Pa3BUTHE HABBIKOB OOYYAIOIIMXCS MO BBIPAaOOTKE COOCTBEHHON MO3MUIIMH 10 XOAY pelie-
HUS po(hecCHOHANBHBIX 3a/1a4.

MeTtoauka npoBeeHHUS:

1. TTepBblit 3Tan «IOArOTOBKA MPOEKTa pemieHus 3agay». [IpemnoxaBarenem pa3padarbiBaeT-
Csl MPOEKT XO0/1a PeIlIeHUs 3a]]aui ¢ HauyajioM WK (pparMeHTaMu perieHusl.

2. BTopoii 3Tan «opraHu3aiiioOHHBIN:

— OOBSIBJICHHE TEMBI U 1IEJIM PEIICHUs 3a1a4H;

— 00BSABICHHE KPUTEPHA OLICHKH.

3. TpeTuii aTan «MHTEIUICKTYIbHBIN:

— 00BSBIICHHE YCIOBUH pEIICHUS 3a/1a4;

— UHIMBHIyaJIbHOE PEIICHUE 33a]aui 00YJarOIUMHUCS, UCXO U3 COOCTBEHHOT'O MHEHHUS;

— BBICKa3bIBaHHE O0YYAIOIIMMUCSI MHEHHUH 110 X0y pelICHHUs 3a/1ay;

— 00cyX/IeHHEe Pe3yJIbTaTOB U METOAMKU WHIUBUIYATHHOTO PEUICHHS 33a/1a4 00y4aroluMu-
Csl M IPUHSATHE TJIaHA BEPHOTO XO/a PEUICHHUS;

4. YeTBepThli 3Tl «IOJBEACHUE UTOTOB PEIICHHUS 3a1aUN:

— ¢opMyIMPOBAHNE BBIBOJIA PEIICHHUS 3a1a9U 00yUJaIONTIMHUCS;

— MOJIBEJICHHE UTOTa MHTEPAKTUBHOIO PELICHHS 3a/1a4U MPEroiaBaresieM;

— OIIEHKA MPEeToAaBaTesieM 00yJaroIuXcs 0 MaTeprajlaM, OArOTOBICHHBIM CEKPETapeM.

I11. PaGoTa B MasbIx rpymnmnax - 3TO OJIHa U3 CaMbIX MOILYJISAPHBIX CTPAaTErii, TaK KaK OHa Ja-
€T BceM OO0ydJaromumcsi (B TOM YHCJIE€ W CTECHUTEIbHBIM) BO3MOXKHOCTh Y4acTBOBAaTh B padoTe,
MPAKTUKOBATh HABBIKU COTPYAHUYECTBA, MEKIMUYHOCTHOTO OOIIEeHNs (B YACTHOCTH, YMEHUE aKTHB-
HO CITyIllaTh, BbIpabaThIBaTh 00IIlee MHEHKE, pa3peniaTh BO3HUKAIOLIME pa3Horiacus). Bee aTo vac-
TO ObIBa€T HEBO3MOXKHO B OOJBIIOM KOJIJIEKTUBE. [Ipu opraHuzanuu rpymnmnoBoil paboThl, cleayer
oOparniaTh BHUMaHHE Ha CIEAYIONINE €€ aclieKThl. Hy)kHO yoenuThcesi, uto oOydaroniuecs: 00JaaaroT
3HAHUSAMU U YMEHUSMHU, HEOOXOAMMBIMU IS BBIITOJIHEHHUS TPYIIOBOro 3a1anus. HexBaTka 3HaHUM
OUYEHb CKOPO J1acT O ce0e 3HATh -00yUaromuecs He CTaHyT MpWIaraTh YCUIUN JIJIsl BHITOJTHEHUS 3a-
nanusi. Hamo crapathbesi cienarh CBOM MHCTPYKLIMKM MaKCHMMalbHO YeTKMMHU. Hamo mpemoctaBisiTh
rpyIIe T0CTaTOYHO BPEeMEHH Ha BBIITOJHEHHUE 3aaHUS.

[Tpu paboTe B Manoif rpymnme 00y4yaronrecs MOTYT BBITIOJHATD CIEIYIOIINE POJIH:

— (bacunutaTop (MOCPETHUK-OPTaHU3ATOP JEATETLHOCTH TPYIIIbI);

— peructpatop (3amUChIBaeT pe3yiabTaThl padOThI);

— IOKJIQAYUK (JOKJIaJbIBAET PE3yabTaThl padOThI TPYIIIEL);

— XKYpPHAIUCT (33Ja€T YTOYHSIIOIIME BOMPOCHI, KOTOPHIE MOMOTAIOT IPYIMIE JIy4Ille BHITIOJI-
HUThH 3aJlaHKe, HallpUMep T€ BOIPOCHI, KOTOpas MorJia Obl 3aJaTh JIpyras CTOpOHa B IUCKYCCHH);

— aKTHBHBIN CIyIIATENb (CTapaeTcs mepecka3aTh CBOMMH CIOBAMH TO, O YEM TOJIBKO YTO TO-
BOPHJI KTO-TMOO W3 YJICHOB TPYMIIBI, TOMOTast ChOPMyJIUPOBATH MBICIIb);

— HaOyoaTenb (IOJDKEH 0OTMEYaTh MPU3HAKHU OMPEAeTEHHOrO MOBEICHUS, 3apaHee OMUCaH-
HOTO TIPETIOIaBaTeIIeM, U ONIPEIENIATh, KaK WICHBI TPYIIIBI CIIPABIISIFOTCS C BOSHUKAIOIIMH IO X0y
pabotel mpobremamu. OTYUTHIBASCH TEpell TPYIIOM, HabmogaTenu 00s13aHbl MPEACTABIATh CBOU
3aMETKU B MAaKCUMAJIBLHO OMKCATEILHON U 00BEKTUBHOU (hopme);

— XpOHOMETPUCT (CIEANUT 32 BpeMeHeM, OTIYIIEHHBIM Ha BBIIOJIHEHUE 33aJaHus) U JpyTHe.

[lenb: mpoBepka YpOBHsI OCBOCHHS paHee U3YYEHHOIo MaTepuana U (pOpMHUpPOBAaHUE HaBbI-
KOB pabOThI B MJIBIX TPyMIax.

3agaun:

— aKTUBU3ALNS [TO3HABATEILHOMN IEATEIbHOCTH O0YYarOIINXCS;

— pa3BUTHE HABBIKOB CAMOCTOSATEIBHON MPO(ECCHOHANBLHON NEATENbHOCTH: OMpeesieHne
BEIyIIUX U MPOMEXKYTOUHBIX 3a/Ja4, BHIOOP ONTHUMAIBHOTO MYTH, YMEHHE MpeaycMaTpuBaTh MO-
CJIEJICTBHS CBOETO BBIOOPA, OOBEKTHUBHO OLICHUBATH €T0;

— pa3BUTHE YMEHHI YCIENIHOTO OO0ImeHus: (yMEHHUE CIyIaTh U CHBIIIATh APYT APYra, BbI-



CTpauBaTh AMAJIOT, 33]]aBaTh BOIPOCHI Ha IOHUMAHUE U T. 11.);

— COBEpPLIEHCTBOBAHUE MEKIMYHOCTHBIX OTHOIIEHUH KOJIJICKTHBE.

Metonvka npoBeIeHUs:

1. ITepssiit sTan «IloaroroBka 3agaHus Ui paboThl B MaJIbIX Ipymnnax». 3aaanus 1 pado-
THI B MaJIBIX TPYIIax pa3pabaThIBAIOTCS JIMOO MperoaaBaTesieM, JIN00 MPernoiaBaTesieM COBMECTHO
C OOyYarOIIMMHUCH.

2. Bropoii atan «Opranu3anoHHbIIN:

— 00BbsABICHHE TEMbI U L1eJIM Pa0OTHI B MAJIbIX IPyIIaXx;

— 00BbsCHEHHE 3aJaHNs JJIs1 paOOTHI B MaJIbIX IPYIINAX;

— 00bsABICHUE KPUTEPHUI OLIEHKH;

— JlernieHue 00y4JaroIXcsi Ha TPYIIIbI;

— Ha3HAYCHME poJied B IPyIMIax.

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

— BBICKa3bIBaHUE O0YYarOIMMUCS MHEHHUM 110 BBITOJIHEHUIO 33/1aHUS;

— 00CyXJIeHHE PE3yIbTaTOB U METOAUKH BBITIOJIHEHUS 3a/1aHUS 00YJaIOUIMMHUCS U IPUHSTHE
IUIaHA X0/1a BBIIIOJHEHUS 3aJaHNUs;

— HaIlMCaHUE MPOTOKOJIa MAJOW TPYIIBI IO IIAHUPOBAHUIO JESTEIbHOCTU MPU BBIIOJIHE-
HUM 3a1aHus. [IpoToKON HOJDKEH colepKaTh Leib, 3a/la4i, METO/bI, Ha3HAaUeHUEe poJiel U HOpMY
BPEMEHHU BBIIIOJIHEHUS 3aJaHUS;

— BBIIIOJIHEHHUE 33/1aHUS;

— MOJATOTOBKA OTYETA I10 MPOBEACHHOM paboTe. OTUeT ToKEeH CoAepKaTh OMUCAHNE LIENH,
3aJja4, METOJMKH BBINIOJIHEHUS 3a/1aHUsl, PE3YJIbTaThl, J0KA3aTeIbCTBA U BHIBObI 110 BHIIOJIHEHHO-
MYy 33JJaHHI0, OTBETCTBEHHBIX 110 POJISIM M OTIMCAHKE BHITIOJTHEHHBIX MU (QYHKITHIA;

4. YetsepTsiii oTan «llogBeaeHne UTOroB paboThl B MaJbIX IPYyIINax»:

— BBICTYIIJICHHE JOKJIaJUMiKa C OTYETOM M0 padoTe B ManbIxX rpymnmnax. Ilpu goknaae oruera
MO’KHO MCIIOJIb30BaTh MYJIbTUMEINNHBIE TPE3ECHTALINY;

— OLIEHKa IpernojaBaTesieM 00y4darouxcsl.

Jlenenue oOyyaromuxcst Ha TPYHIbl — 3TO BaXKHBIM MOMEHT B OpraHM3aluy paboThl B MalbIX
rpynnax. Croco0oB JieneHrne o0ydaroluxcsi Ha TPYMbl CyHIECTBYET MHOKECTBO, M OHU B 3HAYM-
TEJIbHOM CTENeHU ONpeeNsIoT TO, Kak Oy/eT NpoTeKaTh AajbHelnas paboTa B rpymie, 1 Ha Kakoi
pe3yabTaT 3Ta rPyIIa BBIAJIET.

CriocoOb! JieneHust 00y4arouuxcst Ha FPYIIbL:

1. ITo xenanuro.

OObeanHeHNE B IPYMIbl MPOUMCXOAUT MO B3aUMHOMY BbIOOpY. 3ajaHue Ha (pOpMHpPOBAaHUE
IPYMIBI IO XKEJIaHUI0 MOXKET JaBaThCsl, KAK MUHUMYM, B IByX BapUaHTaX:

— pa3enauTech Ha IPYIIIHI 11O ... YETOBEK.

— pa3/ieIuTech Ha ... paBHbIE TPYIIIHI.

2. Cay4aifHpIM 00pa3om.

['pynma, popmupyemas 1o NpuU3HaKy CIy4alHOCTH, XapaKTepPU3yeTcsi TeM, YTO B HEW MOTYT
0o0beTUHATHCA (TpaB/aa, HE M0 B3aMMHOMY JKEJIaHMIO, a BOJIEH citydasi) oOydaroliecs, KOTOpbie B
WHBIX YCJIOBUSX HUKAK HE B3aUMOJIEHCTBYIOT MEXIy co00# MO0 Jdake BpaXayroT. PaboTa B Takoii
IpyIIe pa3BUBAET y YYaCTHUKOB CIIOCOOHOCTh MPUCHOCAOIMBATHCSA K Pa3IMYHBIM YCIOBUSAM Jes-
TEJIBHOCTHU U K Pa3HbBIM JIEJIOBBIM ITApTHEPAM.

3rtoT MeToA (opMUPOBaHUS T'PYIII MOJIE3€H B TE€X CIy4asx, KOrjaa mepes mpernojaBareieM
CTOUT 3ajjaua Hay4UTh OOYyYaromMXcs COTpyqHHYecTBY. B aTom ciyuyae mpemnonaBarenb JTOJIKEH
o0yazaTh JOCTATOUYHOW KOMIIETEHTHOCTBIO B pa00Te C MEXIMYHOCTHBIMHU KOH(IIMKTaMHU.

CniocoObl (OpMHUPOBAHUS «CIy4alHON» TPYMIBL: KpeOuii; oObeAMHEHUE TEX, KTO CHIUT
psoM (B OTHOM DSy, B OJTHOW MOJIOBUHE ayAWTOPHH); C TIOMOIIbIO0 HMIIPOBU3UPOBAHHBIX «(aH-
TOB» (OAMH M3 O0YyYaIOIIMXCS C 3aKPBITBIMU I'JIa3aMM HA3bIBAET HOMEP IPYMIbI, KyJa OTHPaBUTCS
00y4JaroImuiicsi, Ha KOTOPOTo yKa3bIBAaeT B JAHHBII MOMEHT MpEIojaBaTeib) U T.11.

3. Ilo onpeneneHHOMY MTPU3HAKY.

Taxolt mpu3Hak 3amaercs 100 mpenoaaBareneM, JInoo 1o0bM obydatormmmcest. Tak, MOKHO



pa3fenuThes 1Mo NepBoil OyKBe MMEHHM (TJIacHast — COTJIacHast), B COOTBETCTBHHU C TEM, B KaKoe Bpe-
Ms rojia poawics (Ha 4eThIpe TPYIIbl), IO LBETY I1a3 (Kapue, cepo-roiyOble, 3eJieHble) U TaK Ja-
aee.

OTOT cnoco0 JesIeHUs] UHTEPEeCeH TeM, YTO, C OJHOM CTOPOHBI, MOXKET OOBEIUHUTH 00Y-
YAIOIUXCs, KOTOpbIe MO0 PeaKO B3aMMOACUCTBYIOT APYT C JAPYroM, JUOO BOOOIIE MCIBITHIBAIOT
SMOLMOHAIBHYIO HEMPUSA3Hb, a C IPYroil — H3HAYaJIbHO 3a/1a€T HEKOTOPBINH OOLIMI NpU3HAK, KOTO-
pBIii cOnmmxkaeT 0ObeAMHUBIINXCS. ECTh HEUTO, YTO MX POJHUT U OJHOBPEMEHHO OTAECISET OT APY-
I'MX. OTO CO3JaeT OCHOBY JJISl SMOLMOHAIBHOIO IPUHATHUS APYT Ipyra B IpyIIe U HEKOTOPOIro OT-
JaJIeHUs1 OT JPYTUX (110 CYTH Jieja — KOHKYPEHLUN).

4. ITo BBIOOPY «IHAEPAY.

«Jlunmep» B 1aHHOM Cllydae MOXKET JIMOO Ha3zHAyaThCs IperoaBaTesieM (B COOTBETCTBUH C
LIeJIBIO, TIOATOMY B KaueCTBE JINJEpa MOXKET BBICTYNATh JIF0OOH 00ydarouuiics), 1100 BeIOMpaThCs
oOyyaromumucs. @opMHUpPOBaHUE TPYII OCYIIECTBIIICTCS CaMUMH «IuaepaMuny». Hampumep, oHH
10 OYepeIy Ha3bIBalOT UMEHA T€X, KOr0 OHM XOTeNu Obl B3ATh B CBOIO rpyniy. HaGmonenus noka-
3BIBAIOT, YTO B TMIEPBYIO OUEPEb THAEPHI» BRIOMPAIOT TE€X, KTO ACHCTBUTEIBHO CIIOCOOCH paboTaTh
U JlocTUrath pesynbrata. MHorna naxe apyx0a u TMYHbIE CHMIATUH OTXOAAT Ha BTOPOH IJIaH.

B Tom ciiydae ecinu B ayAUTOPUU €CTh SIBHBIE ayTCcalJIephl, 1151 KOTOPBIX cUTyalus Habopa B
KOMaHJly MOXXET ObITh YpEe3BbIYAHO OOJE3HEHHOM, Jydllle WIM HE NMPUMEHSATh 3TOT CIOCO0, WU
C/IENaTh UX <JIUAEpaMmy.

5. 1o BBIOOpPY MpemnogaBaTes.

B stoM ciywae npenojaBatenb cO3/a€T IPYMIbI 10 HEKOTOPOMY Ba)KHOMY JUISI HETO Ipu-
3HaKy, pellas TeM CaMbIM OIpeJesIeHHbIe Meaaroruueckue 3agadyd. OH MokeT 00beIUHHUTH 00Y-
YAOIUXCS ¢ ONMM3KUMH MHTEIICKTYAIbHBIMUA BO3MOKHOCTSIMHU, CO CXOKHUM TEMITOM pabOTHI, a MO-
’KeT, HalPOTHUB, CO3JaTh paBHBIC MO CHJIe KOMaH/bl. [Ipu 3TOM opraHu3arop rpynmnoBoi paboThI
MOKET OOBSCHUTH NPUHLHUIT O0BEANHEHHUS, @ MOXKET YUTH OT OTBETa HAa BOIPOCHI YYACTHUKOB I10
9TOMY MOBOAY.
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