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

OObeKkTaMu M3YYCHHSI B MATEMAaTUKE SIBIISIIOTCS HE peajbHbIC SBICHUS, a aOCTPAaKTHBIE JIO-
TrHYecKue 0ObEKTHl U CTPYKTYpPbI, KOPOTKO Ha3blBa€Mble MaTeMaTHYECKUMHU MojieisiMu. MaTemaTu-
Ka M3y4aeT COOTHOLICHUSI MEXIy Oe3pa3MEepHBIMU HJIEMEHTAMH MaTeMaTHYeCKHX MOJelnei, KoIu-
YECTBEHHBIE M KQUE€CTBEHHBIE CBA3H MEXKIY HUMHU.

Cepbe3Hoe n3ydeHHe MaTeMaTHUYeCKOM AUCIUIUIMHBI — 3TO Oomnbioit Tpyn. Ero addexrus-
HOCTb, KaK M BCAKOT'O TPYy/Jla, BO MHOTOM 3aBUCHUT OT €ro opranusamnuu. K coxxaneHuto, He CyliecT-
BYET TOUYHBIX PEIENTOB, KaK HAJI0 U3y4aTh Pa3IMYHBIC pa3Jielibl MAaTEMATHKH, TaK KaK METOIMKA
MpenojaBaHusl MaTeMaTUKHU €CTh HE Hayka, a UCKyccTBo. llepen pa3paboTkoii METOAMKH U BBIpa-
OOTKOI JOCTATOYHO OOOCHOBAHHBIX PEKOMEHAAINI CTOST OOJBIINE CIOKHOCTH, BEIb MPUHIIHUIIEI,
JeKalMe B UX OCHOBE, HEJIOKa3yeMbl, a OCHOBaHbI Ha Bepe. [losTomy okasbiBaeTcsi TpyAHO yOe-
IUTH KOTO — TM0O0 B MX [EJIECO0OPA3HOCTH B CBSI3U C Pa3HBIMH WHIUBHYaIbHBIMH OCOOCHHOCTSIMU
BOCHPUATHS ¥ MBIIUICHHS yYalIUuXcs. ITO, KOHEYHO, 001mas mpobdiema, BO3HUKAIOIIAs B IIPOIIecce
o0ydeHus 10 JTF000H AUCIHUIIINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJIHU Jy4Ill€ BOC-
MPUHUMAIOT MMOHSATHUS MPH KPATKOM UX ONMUCAHWH, APYTHE Ke MPU 00CTOSITEILHOM 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 JIOTUYECKH O0OOCHOBAHHBIN, APYTUM UHTYUTUBHBIN, OAHUM aHAJIUTH-
YECKHUW, IPYTUM T€OMETPUYECKUN U T. 1. U T. II.

Cyl1ecTBEHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOPMALUU Yy pa3inuHbIX Jtojei. bonee
TOT0, UMEHHO 3THM KauyeCTBOM OHU B OCHOBHOM OTJIIHMYAIOTCS APYT OT Apyra Kak ydamuecs. besyc-
JIOBHO, BCE 3TO HEBO3MOYKHO YUECTh, 1 HEBO3MOXKHO CO3/IaTh TAKOM KypC JEKIIMil MM HAIUCcaTh Ta-
KO y4eOHHK, YTOOBI JJIs KOKIOTO YYAIIErocss OHU MMEITH ONITHUMAJILHBIA XapaKTep C TOYKU 3PEHUS
YCBOGHHUS UM U3JI0’KEHHOTO MaTepuana.

K ckazaHHOMY MOXHO JTO0aBUTH, YTO METOJMKA YTCHUS JICKIMIA MO MaTeMaTHKe Tepes ay-
JUTOPHEN CYIIECTBEHHO OTJIMYAeTCsl OT METOJUKM HAmUCaHHs Y4eOHHWKa W 3aBHCHUT U OT YHCla
ciymaTenei (0omplasi pa3HUIA, KaK YUTATh JICKIUIO, €CJIA CIYIIaTeNeH AecsATh, CTO WJIH JIBECTH),
U OT YpOBHS UX MOATOTOBKH, M OT MHOTUX APYTHUX MpHUYMH. MaTepuan uis JISKIIMOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH Tak, YTOOBI OH COAEPIKa BCE MPUHIIMIHATHLHOE U HEOOXO0IMMOE,
HECMOTPS Ha €r0 MEHBIIIHI, KaK MPaBUJIO0, IO CPABHEHHIO C YIEOHUKOM 00BEM.

Jns cryneHTa OOBIYHO OBIBa€T JOCTATOYHO CBEACHWH, M3JIAaracMbIX Ha JIGKIWH, T. €. CTY-
JICHT MOKET U He YUTaTh YYeOHUKOB. B 3TOM HET HUYEro IIOXOro, Tak Kak yCBOEHUE XOPOIIO U3-
JIO)KEHHBIX JICKIWIA SBIIICTCS M MPEKPACHBIM CIIOCOOOM TIOJITOTOBKH TSI PA0OTHI C KHUTOM.

OO0mas TpyI0eMKOCTh TUCIUIUIMHBI, COCTOSIIEH U3 YEThIPeX, CBS3aHHBIX MEXIYy COOOii,
paznenos, coctarisger 10 3auérHpix equani, 360 gacor: Pasgen 1 «Jluneinas anreOpay, Pasmen 2
«AHanuTHuecKas reoMetpus», Paznen 3 «Maremaruueckuii ananusy, Paznen 4 «/luddepenimans-
HBIC YpaBHEHUs». MI3yueHne TUCIUTUITMHBL 3aBEPIIACTCS IK3aMEHOM.

Paznensl, cocrosimme U3 OTACTBHBIX TEM, U3y4alOTCS Ha JIEKIMSIX, HA MPAKTUYECKUX 3aHS-
TUSIX ¥ B TIPOIIECCE CaMOCTOSATENbHOM paboThl. Ha eknmsx mamaraercs cojepikaHue Kypca ¢ mpu-
MepaMH, Pa3bICHSIIONIMIMI OCHOBHBIE MaTeMaTHUECKUE MOHITHS U onpe/eneHus. Ha mpaktruueckux
3aHSATHUSX CTYACHTHI OBJIAJICBAIOT METO/IaMHU PEIICHUS M UCCIIEAOBAHMS MaTeMAaTHYECKUX 3a/1a4 Ha
OCHOBAaHUHU TEOPETUYECKUX TMOJIOKECHUN AUCHUILINHBL. CaMocTosiTeNbHas paboTa COCTOUT M3 OC-
BOCHHS TECOPHUH, BBIMOJTHCHUS OOIIMX MPAKTHYCCKUX 3aJJaHUH W MOJTOTOBKH K HAIMCAHHWIO ayJIH-
TOPHBIX KOHTPOJBHBIX PaboT.

2. MeToauyeckue yKkazaHusi o padore 00y4aomuxcs BO BpeMs MPoBeIeHs JeKI Ui

IIpenonaBarento, BeayleMy Kypc, peKOMEHAYETCS Ha BBOJHOM JIEKIIUU ONPEIETUTh CTPYK-
Typy Kypca, HOSCHUTH LT U 33/1a4l U3y4YEeHHUs JUCUUIUIUHBL, C(OPMYIHPOBATH OCHOBHBIE BOIIPO-
Cbl U TpeOOBaHUA K pe3ysibTaTaM ocBoeHus. [Ipu paccMoTpeHnr TeMbl BaXKHO BBIJCIUTH OCHOBHbBIE
MIOHSATHSI U ONPEEIICHUS, J)KelaTeIbHa UX BU3yaJIn3aliusl.



B monbope marepuana K 3aHATUSM CIIEAYyeT PYKOBOJCTBOBATHCS pabodell Mmporpammoit
y4eOHOM AUCHMILTMHBL, O0pallas BHUMaHHE HAa KOMIIETEHILMH, YKa3aHHbIE B (perepaibHOM rocy-
JApCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe BBICIIETO 0Opa3oBaHus. Ha mepBom 3aHsTHH TIpenoja-
BaTelb 00s13aH JIOBECTH JI0 00yJaromuxcsi TpeOOBaHUS K TEKYIIEH U UTOrOBOM aTTecTaluu, Mopsi-
JIOK paboThl B AyANTOPHH W HAIICTUTHh WX HA MPOBEACHHUE CAMOCTOSITEIBHONH paOOThI C YIETOM KO-
JMYECTBA YacOB, OTBEJICHHBIX Ha HEe YUYCOHBIM IJIAHOM.

Pexomenays nuteparypy Ajii CaMOCTOSTEILHOIO M3Y4YEHUs, MpernoaaBaTeilb JOJDKEH Mak-
CUMaJIbHO MCIIOJIb30BaTh BO3MOXHOCTH, MpejiaraeMmpie ouommorekorr BUIIII, B Tom umcie ee
3JIEKTPOHHBIMU PECYpCaMH, a TAaK)Ke JieaTh aKIEHT Ha MpUBJIeUYeHe pecypcoB MHTepHeT.

Br160op MeTo10B 1 hopM 00yUIEHHUS MOKET OIPEACIATHCS:

— o0mMu 1enssMu 00pa3oBaHUs, BOCIIUTAHUS, PA3BUTHS M IICUXOJOTUYECKON MOATOTOBKH
oOydJaronmxcs;

— OCOOCHHOCTSMH METOJMKH TPENOJAaBaHMsI KOHKPETHON ydeOHOW MUCIUIUIMHBI U CIICIU-
¢bukoit ee TpeboBaHUI K 0TOOPY TUAAKTHUYECKHX METOJIOB;

— LEeJSIMU, 33/la4aMu U COJIEp)KaHUEM MaTepHalia KOHKPETHOTO 3aHATHS,

— BpEMEHEM, OTBEJCHHBIM HAa U3yYE€HUE TOTO WM MHOTO MaTepuaa;

— YPOBHEM IOATOTOBICHHOCTH 00YYaIONIUXCS;

— YpOBHEM MaTepHalbHOM OCHAIIEHHOCTH, HATMYUEM 000PYAOBaHUS, HATIISAHBIX TTOCOOUIA,
TEXHUYECKUX CPEJNICTB;

— YPOBHEM MOATOTOBIEHHOCTH U JIMYHBIX KAUE€CTB CAMOI'0 [IPEN01aBaTels.

Jlexuuu AOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM MO AUCIUIUIMHE,
KOHIIEHTPUPOBATh BHUMaHHE 00y4JaronInxcsi Ha HanboJiee CIOXKHBIX U Y3JOBBIX Bompocax. Jlekuuu
ClIelyeT M3Jarath B TPAJAWIIMOHHOM WJIM B MPOOJIEMHOM CTHJIC: CTaBUTh BOIPOCHI W TPEIaraTh
MOAXOJIBI K UX perieHnio. Heo0XoauMo CTUMYTUPOBATh aKTUBHYIO MO3HABATEIBHYIO JIEATEINBHOCTh
Y UHTEpEC K AUCHHUIUINHE, (POPMHUPOBATH TBOPUYECKOE MBINIJICHUE, MPUOEraTh K MPOTUBOIIOCTABIIEC-
HUSM M CpaBHEHHSM, JelaTh 00O0OIIeHHs, aKTUBU3UPOBATh BHUMaHHE O0y4YaeMbIX MyTeM MOCTa-
HOBKHM TPOOJIEMHBIX BOIPOCOB, CTUMYJIHUPOBATh HMX MBICIUTEIbHYIO JIESITEIBHOCTh, PaCKphIBas
B3aUMOCBS3U MEXIY Pa3INYHbIMU SABICHUSIMH, TOOUIPSTH AUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOIUYECKUN apCeHaT JIEKIMH CYIIECTBEHHO MOTOIHHUIICS WH-
(hopMaIlMOHHBIMU U TEXHUYECKUMH CPEICTBAMH O0yUYEHHS, UTO MO3BOJSET pa3HOOOPa3UTh MaTepH-
aJl ¥ pacIIUPUTh KaHAJIBI €ro Tepelauu, UCTIONIb3Ysl JICKIIUI0-BU3YaTN3alliio0, B pE3YyIbTaTe YeTo J0-
MIOJIHUTENIbHOE KAaUYeCTBO YCBOEHUSI TEOPETUUYECKOr0 Marepraja JOCTUTAETCs 3a CUET MPUMEHEHUs
MIPUHITUTIA HATJISTHOCTH B OOYUYCHHH.

B nexuuu cienyer mIMPOKO MCIMOJIB30BAaTh MPUHIUI 3BPUCTUYHOCTH, YTO MO3BOJUT Ooee
IYOOKO M3YYHTh ITPOOJIeMY, MMOCKOIBKY BOSHUKAIOIINE TPOTHBOPEUHS JIETKO Pa3peIIaoTcs B XO/1¢
KOJUJIEKTUBHOTO OOCYXKICHHS. DBPUCTUYECKOE H3IIOKEHHE MaTepuaiia MpearnoyiaraeT MOCTaHOBKY
poOJIEMHBIX BOIPOCOB. [IpobieMHBIN BOMPOC COAEPKUT B ceOe MUATIEKTUYECKOe MPOTHUBOpPEUUE,
KOTOPOE U SIBIISIETCS «ITYCKOBBIM MEXaHU3MOM) MPOLECCOB MBIIICHUS, aKTUBU3UPYET CTPEMIICHHE
HaWTH OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJIa CAMOCTOSITEIFHOM MO3HABATEIHLHOM 3a1a9ei).

[TpoGneMHast nekiusi MOOYKIaeT ayAUTOPHIO K aKTUBHOMY BKIIFOUEHUIO B YCBOCHHE U 00-
cykJeHue matepraia. HaxoxkaeHne oTBETOB Ha HEOJHO3HAYHBIE BOMPOCHI CTUMYJIUPYET Pa3BUTHE
TBOPYECKOTO MBIIIJICHUS.

Bormpocsl, mpennaraemMbie ayauTOPUN ISl Pa3MBIIUICHUS, JOHKHBI TOOYX)AaTh 00ydaeMbIX
MCIOJIb30BaTh UMEIOIIUECS 3HAHUS. B KOHIIE JTEKIINH HEOOXOAMMO JeNaTh BHIBOJBI U CTABUTH 3a/1a-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHATUH PEKOMEHIYeTCSl BECTH KOHCIIEKTUPOBAHHUE Y4eOHOTO MaTe-
puaia, odbpamath BHUMaHue Ha GOPMYIMPOBKU U KaTETOPHUH, PACKPBIBAIOIINE CYTh TOTO WM UHO-
r'0 SIBJICHHS WJIH MPOIIECCOB, HAYYHBIE BHIBOJIBI U MPAKTHYECKUE PEKOMEH AN,

TemaTnka JIEKIHOHHBIX 3aHATHH
IlepBblii cemecTp
Jleknus 1. MaTpuubl u onpeaeJanuTe H.
Bonpocuwi:



1. Yucnoseie MaTpuiibl. OCHOBHBIE TOHSTHS.

2. JIlunelHbIe oniepanyu U UX CBOMCTBA.

Knrouesvie nonsasmus: 4ucioBble MAaTPUIBl U UX BUJIbL: IPSIMOYTOJIbHbIE, KBaJpaTHbIE, 1ha-
TOHAJIbHBIE; CKAJISIpHAsi, €IMHUYHAsA, HYJEBasi MaTPULbL; OPSAAKA U pa3Mepbl MaTPULIbI; IUHEHHbIE
olepaluu HaJ MaTpULaMHu.

Jlekuusi 2. MaTpuubl 1 onpeaeJuTe .

Bonpocuwi:

1. Henunelinbie onepaiyuy Hajl MaTPUIIAMH B KX CBOMCTBA.

2. Onpenenureny KBaJpaTHBIX MaTPUIL.

3. CBoiicTBa onpenenuTenei.

Knrouegvie nonamus: NpOU3BEIEHUE MATPHULl, CTEIICHb MATPULBI, TPAHCIIOHUPOBAHUE MAaT-
pHLBI, IEPECTAHOBOYHBIE MATPULIBI, JETUTENHN HYJIS, CAMMETPUYECKHE MAaTPULbl, MUHOD 3JIEMEHTA
MaTpHUILIbl, CHUMBOJ U MHJIEKC CyMMHUpOBaHus, npasuiio Cappyca, Teopema pas3jioKeHUs ONpeeu-
Tens, anredpanyeckoe TOMOJIHEHHE JIEeMEHTa onpeaenutens, hopmynsl Jlamnaca.

Jlekuus 3. MaTpuubl ¥ oNpeaeTuTe ] H.

Bonpocwi:

1. Obparnast maTpuua.

2. PenieHne cUCTEMBI TpeX JIMHEWHBIX YPaBHEHHM C TPEMsI HEU3BECTHBIMU METOJOM 00pat-
HOM MaTpuIlbl ¥ o hopmynam Kpamepa.

Kniouegvie nonsamus: onpeneneHne oOpaTHON MaTpUIlbl, HEBBIPOXK/IEHHBIE U BBIPOKICHHbIE
MaTpHUlLlbl, IPUCOEANHEHHAs MAaTpULlA, ONPEIEIUTEIb JUHEHHON CHCTEMBI, BCIIOMOIraTelbHbIE OIl-
pellenuTeNn CUCTEMBbI, MATPUYHOE YpaBHEHUE U ero perieHue, hpopmyisl Kpamepa.

Jlekums 4. CucreMbl JIMHEHHBIX YPABHEHHIA.

Bonpocuwi:

1. OcHOBHBIE TTOHSTHSI.

2. DneMeHTapHbIe Peodpa3oBaHMsI MATPUIL U CUCTEM JIMHEHHBIX YpaBHEHUH.

3. Meron I'aycca.

Kniouegvie nonamus: nuneiHas cucrema, K03()(UIUEHTH U CBOOOAHBIE YJIEHBI CUCTEMBI,
HEOJIHOPOHAS U OTHOPO/IHASI CUCTEMBI, PELLICHUE CUCTEMBbI, COBMECTHASI U HECOBMECTHASI CUCTEMBI,
OIIpeZieJIEHHas: U HEOIPEIEICHHAs: CUCTEMBl, MaTpULla U PaCLIIMPEHHas MaTpULla CUCTEMBI, PABHO-
CHJIbHBIE CHCTEMBbI, HYJI€BOE€ U NMPOTHUBOPEUYNBOE YPABHEHUSI CHCTEMBI, AJIEMEHTapHble Mpeodpaso-
BaHUs MaTpPULl M JIMHEHHBIX CUCTEM, METOJ MCKIKOYEHMs HEM3BECTHBIX, IIArW Ipouecca [aycca,
TpeyrojbHas MaTpula, TpanelueBuIHas MaTpULla, IPSIMON U 0OpaTHBIN XO/.

Jleknus 5. CucremMbl JIMHEHHBIX YPABHEHUA.

Bonpocbwi:

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

2. Panr MaTpwuisl ¥ ero BeraucieHue meroaom JKopmaana — [aycca.

3. YcnoBrue COBMECTHOCTH CUCTEMbI TMHEHHBIX YpaBHEHHIM.

Kniouegvie nonamus: cuctema ¢ 0azucom, 0a3ucHble HEM3BECTHBIE, CBOOOIHBIE HEU3BECT-
HBIE, 00lIee pPelICHUE, YaCTHOE pelIeHue, 0a3luCcHOe peuieHne, MUHOp K — ro mopsijika MaTpuIIb,
paHT MaTpHUIbl, pAaCIIMPEHHAs MaTpuULla cucTeMsbl, Teopema Kponekepa — Kanenu.

Jleknus 6. Cucrembl JIMHEHHBIX YPaBHEHMIA.

Bonpocbwi:

1. UccnenoBanue 0THOPOIHOM JIMHEMHOW CUCTEMBI.

2. CoOCcTBeHHBIE 3HAYCHUS M COOCTBEHHBIE BEKTOPHI KBAIPATHON MaTPHIIHL.

Kniouegvie nonsamus: onHOpoIHAS TUHEWHAs CUCTEMa, TPUBUAIbHOE (HYJIEBOE) PELICHNUE,
OTIpEeICTTUTENb OHOPOJHON CUCTEMBI, COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI MaTPHULIbI,
XapaKTepUCTUUECKOE YPABHEHUE U XapaKTEPUCTUUECKUI MHOTOUJIEH MaTPHILIBI.

Jlexnus 7. MeToJ KOOpAUHAT.

Bonpocuwi:

1. IIpenmeTt 1 METO AHATUTHYECKOU TEOMETPUH.

2. JlexapTOBBI KOOPIMHATHI Ha IPSAMOM U Ha IUIOCKOCTH.



Knrouesvie nonsamus: KoopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HAaT, HAaIIPaBJIECHHBIH OTPE30K M €ro BEIMYUHA, JeKapTOBbI KOOPIUHATHI TOUKH, abcLucca U OpAUHa-
Ta.

Jlexnus 8. Metoa koopauHat. Ilpsimasi TuHuUs.

Bonpocuwi:

1. /e mpocTeiimue 3a1auyd Ha MJIOCKOCTU: PAacCTOSTHHE MEXAY IBYMs TOUKaMU: JeJICHHUE
OTpe3Ka B JaHHOM OTHOLIEHHH.

2. JIluHMM Ha MJIOCKOCTH M MX ypaBHEHMs. J[Ba Tumna 3ajau, CBSI3aHHBIX C aHAJMTHUYECKUM
IpeJCTaBICHUEM JIMHUH. AnreOpandecKue JUHUU 1-T0 1 2-T0 mopsiaKa.

Kniouesvie nonamus: Gopmyiaa pacCTOSIHUS MEXIy AByMs Toukamu, Teopema lludaropa,
teopema Darneca, HOpMyIIbI JeIEHUS OTPe3Ka B JaHHOM OTHOLICHUHU, TEOMETPUIECKOE MECTO TOUEK
IUIOCKOCTH, OIIPEJCIICHUE YPABHEHUS C JBYMs IEPEMEHHBIMH, OIPEJCIICHUE YPABHEHUS JIHMHUH,
TKYIIME KOOPAMHATHI TOUKU, apaMeTPUUECKUE YpaBHEHUS JTUHUM, CTEIIEHb YPaBHEHUS U MOPSAIOK
anreOpanyecKoi JIMHUM.

Jlexuus 9. Ilpsimast TuHUA.

Bonpocwi:

1. Yrox HakJIOHa U YIIIOBOM KO PHUIMEHT MpsiMOi. Pa3nnynbie BUbI ypaBHEHUS TPSIMOI.

2. Yron Mexay ABYMs HPSMBIMHU, YCIOBHUS NapajieIbHOCTU M NMEPHEHIUKYISIPHOCTH JIBYX
MPSMBIX.

3. PaccrostHMEe OT TOUKH O MPSIMOM.

Kniouesvie nonsamus: yron HaKJIOHA IPSIMOM, YIIOBOH KOA(PHUIMEHT MPsIMO, yrIIOBOU KO-
3¢ GUIMEHT OTpe3Ka, MyYOK MPSMBIX C LIEHTPOM B JaHHOW TOYKE, ypaBHEHHE MpPSIMON B OTpe3Kax
Ha 0CsX, 00IIee ypaBHEHHE MPSIMOM, HETIOJIHBIC YPAaBHEHHS MPSIMOM, YTOJI MEXKY IBYMsI TIPSIMBIMH,
yCJIOBHS HNapaJlJIeNbHOCTH U MEPIEHANKYIIPHOCTH JIBYX MPSAMBIX, (POpMysia TaHTE€HCA yIila MEeXAY
IBYMsI IPSAIMBIMH, (hOpMYJIa pacCTOSHUS OT TOYKH JI0 MTPSIMOM.

Jlexknus 10. KpuBble BTOporo nopsiaka.

Bonpocuwi:

1. OG1ee ypaBHeHUE TMHUI BTOPOTO MOPSAKA.

2. OKpY>XHOCTb.

3. DiuIC U ero cBOMCTBA.

4. Tunep6oa u ee CBOWCTBA.

5. ITapaGona.

Kniouegvie nonsimus: KpuBble BTOPOrO MOPs/IKA, ONpEAEIeHNE OKPYKHOCTH, ONpeesieHue
aunca, GOKychl HIUIMICA, KAHOHUYECKHE YPaBHEHMS OKPYXHOCTH M 3JUIUIICA, BEPIIMHBI U OCH
anIUIca ¥ runepOosibl, (POKYCHOE paccTOsHUE, HIKCUEHTPUCUTET, (OKabHbIE PaJuyChl, BETBU U
ACHMIITOTHI TUIEPOOIIbI, OCHOBHON NPSIMOYTOJIBHUK THIIEpOOIIbI, JUPEKTpUca U (POKaIbHbINA Mmapa-
MeTp napaloJbl.

Jlekuus 11. BekTtopuas aareopa.

Bonpocbwi:

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

3. JIuneiiHple oniepaIiy Ha/l BEKTOpPAMH U UX CBOWCTBA.

Kniouegvie nonamus: onpeneneHne BeKTOpa, KOJJIMHEAPHbIE BEKTOPbI, CBOOOIHBINA BEKTOP,
MPaBWJIO TPEYTroJbHUKA U MPABUJIO MapajielorpaMma, MPOTHUBOMOJIOKHBIM BEKTOpP, €IMHUYHBIN
BEKTOp (OpT), MOJIyJIb M BEJIMYMHA BEKTOPA.

Jlekuus 12. BekTopHas ajareopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATHI TOUYKH U €€ PaJuyCc-BEKTOpa B NPOCTpaHCTBe. J{IMHa U Hampas-
JSIOLUE KOCUHYCBI PaInyC-BEKTOpA.

2. KoopauHatel, [UIMHA M HAIPaBIAIONIME KOCHHYCHI BeKTopa. JIMHelHble omepauuu Hax
BEKTOpaMH B KOOPAUHATHOH (opme.

Kniouesvie nonamus: nekapToBa IpsSMOYTOJIbHAsI CUCTEMa KOOPAMHAT B IIPOCTPAHCTBE, KO-
OpAVHATHBIE IIOCKOCTH, AEKApPTOBbI KOOPAMHATBHI TOUYKH M €€ paanyca — BEKTOpa, OPTOHOPMUPO-



BaHHBIN 0a3uC MPOCTPAHCTBA BEKTOPOB, COCTABJIAIOIINE BEKTOpPAa M MPOEKLHU BEKTOpA, YCIOBHE
KOJIJIMHEAPHOCTU BEKTOPOB, HANPABIISIONINE KOCHHYCBI BEKTOPA.

Jlexkuus 13. BexropHas ajaredpa. IlnockocTh 1 npsiMasi B IPOCTPaHCTBe.

Bonpocnwi:

1. CkanspHoe nIpou3BEIEHUE U €r0 CBOMCTBA.

2. YpaBHEHHE IUIOCKOCTH.

3. PaccrostHre OT TOYKH 10 TUIOCKOCTH.

Kniouesvie nonamus: yroil MeXIy ABYMs BEKTOpaMH, CKaISIPHOE IIPOU3BEICHUE B BEKTOP-
HOW UM B KOOpJAMHATHOU (hopMax, MPOEKIUs BEKTOpa HAa BEKTOP, YCIOBHE OPTOTOHAIBHOCTU JBYX
BEKTOPOB, HOPMAJIbHBIM BEKTOP IJIOCKOCTH, OOlIee ypaBHEHHE IJIOCKOCTH, HEIOJIHbIE YPAaBHEHUS
IIJIOCKOCTH.

Jlexnus 14. IliockocTh ¥ NpsiMasi B POCTPAHCTBeE.

Bonpocuwi:

1. YpaBHeHus npsMoii B IPOCTPAHCTBE.

2. B3aumHOe pacrnoiokeHne IpsMOii U TNIOCKOCTH.

Kniouegvie nonsmusa: obmue, KaHOHWYECKHUE, TapaMETPUUECKUE ypaBHEHHUs IPsIMOH; Ha-
MPABJISIONINN BEKTOP MPSIMOI; HApaBJISAoNe KO3 (OUIIMEHTHI IPSMOK; YCIOBHUS MapaIeIbHOCTH
U NEePIEeHANKYISIPHOCTH MPSAMON U MIOCKOCTH; TOUKA [EPECEUEHUs IPSIMOM U IIOCKOCTH; YCIOBUS
MIPUHA/IIEKHOCTH MPSIMOM K MJIOCKOCTH.

Jlekuus 15. ®ynkuus. [Ipeaen u HenpepbIBHOCTH QYyHKINH.

Bonpocuwi:

1. Ilonsatue mHoxectBa. [IpomexyTku. Jlornueckue cuMBOJIBL.

2. Onpenenceane QYHKIIUU ¥ OCHOBHBIE CIOCOOBI e€ 3amanusi. OCHOBHBIC 3JIEMEHTApPHBIC,
CJIO’KHBIE U 3JIEeMEHTapHbIE (PYHKLIUH.

3. OxpectHOCTB TOUKH. [Ipeaen mepeMeHHO.

4. Ilpenen pynkuuu B Touke. OTHOCTOPOHHUE MPEJIEIbI.

Kniouegvie nonsamusi: MHOXECTBO, KOHEUHblE W OECKOHEYHbIE NMPOMEKYTKH, JOTHYECKHE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTAapHbIE WM MpocTelnre (yHKINH,
clIoKHast QYHKIUS, CyNepno3uius pyHKINN, dJeMeHTapHble PYHKIIMHA, OKPECTHOCTh TOYKHU, paju-
yC OKPECTHOCTH, HEOTPAHWYEHHO MPUOJINKAETCS, IEpEMEHHAasi CTPEMUTCS K Mpeaely, epeMeHHas
CTPEMUTCS K OECKOHEUHOCTH, pefie (YHKIUU B TOUKE, MPees ClieBa, Ipeel CIpasa.

Jlexkuus 16. IIpegen n HenpepbIBHOCTH (PYHKIMHU.

Bonpocwi:

1. IIpenen ¢pynkmm Ha 6eckoHeYHOCTH. OTHOCTOPOHHUE IpeJieNibl HA OECKOHEYHOCTH.

2. beckoHEYHO Mallble 1 OECKOHEYHO 00JbITNE (PYHKIINH, UX OCHOBHBIE CBOMCTBA.

3. ®opMyIUPOBKHA OCHOBHBIX TEOpEM O Mpenenax ¢yHkuui. HeonpenenéHHOCTH YeThIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii U BTOPOH 3aMeyaTeIbHbIE IPEJIEIbI.

Kniouegvie nonsamus: nepeMeHHass CTpeMUTCS K OECKOHEYHOCTH, IpEeNeN CieBa, IMpenei
crpaBa, 6€CKOHEUHO Masasi PyHKIUs, OECKOHEUHO Ooibmas (GyHKIM, Mpeaessl apuPMeTHIeCKUX
nencTBui Haa QyHKIMAME; HeonpenenéHnoctu Buaa (0/0), (0o/oo), (c0-0), (0-00); packpbiTHE HEOII-
penenéHHOCTH, OECKOHEYHO Malblii apryMeHT, JBa 3aMeYaTeNIbHBIX Mpeena, HeonpeaenéHHOCTH
Bua (17).

Jlekums 17. [Ipenen u HenpepbIBHOCTH (QYHKIIUH.

Bonpocuwi:

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

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

Kniouesvie nonsimus: HenpepbIBHOCTh (DYHKIMH, IPEAe] U 3HaYeHHUe (PyHKIMH B TOUKE, He-
NPEPBHIBHOCTH B TOUKE CJIEBa U CIIpaBa, TOYKA pa3pbiBa 1-ro poaa, CKauok (QpyHKIUMH, TOUYKA ycTpa-
HHUMOTO pa3pbiBa, TOYKA pa3phiBa 2-ro poaa, reopeMa bonbiiano — Ko, Teopema Beiepmrpacca.



Jlekuus 18. [IpousBoanas u quddepenuuna.

Bonpocnwi:

1. Ompenenenue Npou3BOAHOM, €€ reOMETPUIECKUNA U PU3UIECKUI CMBICIT.

2. IubdepeHuupyemMocTh U HENPepbIBHOCTh (GyHKIMU. Dopmynsl nuddepeHnupoBanms
OCHOBHBIX AJIEMEHTAPHBIX (QYHKINH.

3. IIpaBuna qudepeHnnpoBaHus dJAEMEHTAPHBIX (YHKIIAM.

4. TpousBoHas HEIBHOW (DYHKIIUU.

Kntouegvie nonamus: npupaiieHie apryMenTa, npupaiieHue QyHKIuu, npeaena OTHOUICHHS
npupameHust QyHKIUN K TPUPALICHAI0 apTyMEHTa, CeKyIlasi, KacareibHas, YriaoBoi ko3dduiuent
KacaTelbHOU, CKOPOCTh MPU MPSIMOIUHEHHOM ABUKEHUU, TU(PHEPeHIUPYEMOCTh (DYHKIIMU B TOUKE
Y Ha MHTEpBaJie, MPOU3BOAHAS aNreOpandecKko cyMMbl (GyHKINH, MPOU3BOJHAS MPOU3BEACHUS U
YaCTHOT'O JABYX (PYHKIIH, TPOU3BOIHAS CIIOKHON 1 HEIBHOU ()YHKIHH.

Bropoii cemecTp

Jlexnus 1. IlpousBognas u qudgepenuna.

Bonpocuwi:

1. Juddepenuman dpynkuuu. [IpousBoanas GbyHKIUM, 3aJaHHON TapaMeTPUUECKUMU ypaB-
HEHHSIMH.

2. [IpousBoaubie U qudhepeHnnanbl BHICIIUX TOPAIKOB. OU3NYECKUI CMBICIT MPOU3BOTHON
BTOPOTO MOPSAKA.

Knrouesvie nonamusa: rnaBHas TuHEHHas 4acTh npupamienus Gpynkuuu, nuddepennuan ap-
ryMeHTa, OTHOIIeHHe auddepenimana GyHknun k auddepeHnnany apryMeHTa, yCKOpeHHue TOUKU
MIPU NPSAMOJIMHEHHOM JIBUKCHUH.

Jlekuus 2. IlpousBoanas u auddepennuali.

Bonpocuwi:

1. OcuoBHble Teopembl auddepeHuranbHoro ucunciaenus: ®epma, Pomns, Jlarpanxka, Jlo-
UTAS.

Knrouesvle nonsmus: muddepennrpyemast GyHkius, HauOobIllee U HAMMEHBIIIEE 3HAYCHUS
middepenuupyemoit pyHkum, Gpopmynsl JlarpaHka KOHEUHbIX U OECKOHEYHO MAaJbIX MpHpaliie-
HUN QYHKIMH, TpaBuiIo JlonuTans pacKpbITHsI HEONPEAEIEHHOCTEN.

Jlexkuus 3. UccnenoBanue GpyHKuuii.

Bonpocuwi:

1. Ompenenenue MOHOTOHHBIX (QYHKIUH. JlocTaTOuHBIE YCIOBUS MOHOTOHHOCTH.

2. Toukn 5KcTpeMyma Hu dKcTpeMyM QyHKIH. HeoOXoaumble 1 TO0CTaTOYHBIE YCIOBHUS KC-
TpeMyMa.

3. HauOomnp1ree 1 HauMeHbIee 3HAYCHUST (DyHKIINH.

Kniouegvie nonsamus: NOCTOSITHHBIE, BO3pacTarole, yObIBaromue (QyHKIMH;, TeoMeTpuye-
CKUI CMBICIT JIOCTaTOYHBIX YCIIOBHII MOHOTOHHOCTH ()YHKIIMI; TOYKH MAKCHMyMa W TOYKH MHHH-
MyMa; CTallMOHapHbIe TOYKM M KPUTHYECKHE TOUYKU 1-TO poja; MIAAKUH U OCTPBIA IKCTpEMyM
GbyHKINY, N3MEHEHHE YIII0B HAaKJIOHA KacaTeNbHBIX K KPUBOW C OCTPBIX YIJIOB HA TYITBIC YTIIBI IIPH
nepexozie yepe3 TOUKy MaKCHMyMa M ¢ TYIBIX YIJI0B Ha OCTPBIE YIJIBI P MEPEX0JIE Yepe3 TOUKY
MUHHMYMa.

Jlekuus 4. UccienoBanue GgyHKIuIA.

Bonpocbwi:

1. BeinyksiocTs ¥ BOTHYTOCTb rpaduka ¢pyHkuuu. Touku nepernda rpaguka.

2. AcuMnTOTHI TpaduKa QyHKITUH.

3. Ilan nmonHoOro MccneaoBaHus (PYHKIIMH U OCTPOEHUs e€ rpaduka.

Knrouesvle nonsamus: rpaduk BBITYKIIbIA, TpaUK BOTHYTHIN; PACIIONIOKEHNUE KacaTeIbHOU
OTHOCHUTENIbHO TpaduKa; TOUKU nepernda rpaduka, KpUTHUECKHUE TOUYKH 2 — IO pOJia; BEPTUKAIb-
HbIE, TOPU30HTAIbHBIE U HAKJIIOHHBIE aCUMITOTHI Tpaduka, 00JacTh ONpeneeHHs] 1 TOYKU pa3pbliBa
¢byHKIMU; YE€THOCTh WIM HEYETHOCTh (DYHKIMHU; HAJIMYUE ACUMITOT; MHTEPBAIbBI MOHOTOHHOCTH,
TOYKH 3KCTPEMyMa U SKCTPEMYMBI; HHTE€PBAJIbI BBITYKJIOCTH, BOTHYTOCTH M TOUKH Meperuda; TOUKu
nepecedeHus rpaduka ¢ OcsIMH KOOPAMHAT.



Jlekuus 5. @yHKIIUHM HECKOJIbKHX NepeMeHHBbIX.

Bonpocnwi:

1. OcHoBHBIE OHATHSA O (HYHKIHIAX HECKOJIBKHUX MTEPEMEHHBIX.

Kniouesvie nonsamus: (GyHKIMA ABYX NEPEMEHHbBIX, HE3aBUCHMbIE U 3aBUCHMas IIepeMEH-
HbIE, 00J7aCTh ONpEeACICHUS 1 MHOXKECTBO 3HAY€HUH ()YHKINU, OKPECTHOCTh TOYKH, BHYTPEHHHUE U
IpaHUYHbIE TOYKU 00JaCTH, 3aMKHYTasi U HE3aMKHyTasi 00JacTh, OTpaHUYEHHAs! U HEOrpaHUUYEHHAs
0011acTh, GyHKIHS N IepeMEHHBIX.

Jlexnus 6. ®yHKIHH HECKOJBKHX MepeMeHHbIX.

Bonpocwi:

1. IIpenen ¢pyHkmuu ABYX nepeMeHHbIX. OCHOBHBIE TEOPEMBI O Mpeeiax.

Knioueevie nonsimusi: OKpeCTHOCTh TOYKH, CTpemiieHHue Touku M(X; Y) K TOYKe 1Mo JIF000oMy
IyTH, npenen QyHKIUY 0 00euM MEepPEMEHHBIM, npeaen QyHKIUKU M0 KaXKA0H MepeMEeHHON B OT-
JEeTbHOCTH, OECKOHEYHO Majas M OeCKOHeuHO Oousbmias (yHKIWU JBYX MEPEMEHHBIX, HEONpeae-
JEHHOCTHU YETHIPEX OCHOBHBIX BUJIOB.

Jlekuus /. @yHKIUM HECKOJIbKHX IepeMeHHBbIX.

Bonpocwi:

1. HenpepsiBHOCTS (yHKIIMHM JBYX NepeMeHHbIX. OCHOBHBIE CBOWCTBA HEMPEPBIBHBIX
byHKIHi.

2. YacTHbIE IPHUPANICHHSI U YaCTHBIE MPOU3BOAHBIC (DYHKIIMH HECKOJIBKUX NEPEMEHHBIX.

Kniouegvie nonsamusa: npenen GQyHKIMKA B TOUKU U 3HaYeHHE QYHKIMM B TOUKE, TOUKU U JU-
HUM pa3pbiBa (YHKIHH, HEMPEPHIBHOCTH B 00JAaCTH, OTPaHUYCHHOCTH HEMPEPBHIBHOW (YHKIINH,
HauOoJiplllee U HaMMEHbllIee 3HAYeHUs (YHKLUU HENPEpHIBHOW B 3aMKHYTOH OTpaHMYEHHOH 00-
JaCcTH, YaCTHBIC MPUPALICHUS W YaCTHBIC MPOU3BOAHBIC, (PM3NUECCKHI CMBICT YAaCTHBIX MPOU3BO/I-
HBIX.

Jlexkuus 8. ®yHKIMHM HECKOJBbKHX MepeMEHHBIX.

Bonpocuwi:

1. TlonHoe mpupalieHye u NoaHbIN AU pepeHnnan pyHKIUN ABYX NepEeMEHHBIX.

2. Ilpou3Bo/gHast 110 HAIIPABJICHUIO U IPATUEHT (PYHKINHU JIBYX EPEMEHHBIX.

Kniouegvie nonamusa: npupaiienne QyHKIUU MO 00€UM MepeMeHHbIM, (opMyJia MOJIHOTO
npupamieHust (GyHKIMH JIByX INepeMeHHbIX, auddepeHunpyemas (yHKIMs, [JIaBHas JUHEHHas
4acTh MOJIHOTO MpHUpaIleHus, IPOU3BOAHAS 110 HANPABICHUIO, TPAAUEHT (QYHKINHU, JUHUN YPOBHS
(GyHKINU IBYX NEPEMEHHBIX.

Jlexuus 9. HeonpeneaeHHbIH HHTErpaJl.

Bonpocuwi:

1. IlepBooOpa3Has 1 Heonpenen€HHbIN HHTEerpai. CBOCTBa HEOMPEAESIEHHOTO HHTETpaIa.

2. Tabnuua HeonpeAeaEHHBIX HHTETPaIoB. MeTo ] HeoCPeICTBEHHOTO MHTET PUPOBAHUSI.

Knrouegvle nonsamus: nepBooOpa3Has, HEONPEASIEHHBIN WHTErpall Kak OOIMIMUIA BUJ BCEX
NepBOOOPA3HBIX, IEPEMEHHAS HHTEIPUPOBAHMS, OJbIHTET pajbHas (PYHKIUS, TAaOIUIAa HUHTETPAJIOB,
METO/]Ibl UHTEIPUPOBAHHUS, UHTETpAJIbHAS KPUBas.

Jlekuus 10. HeonpenesieHHbIH HHTErpaJl.

Bonpocbwi:

1. MeTo MHTErprUpOBaHUs 3aMEHOM ITePEeMEHHOM.

2. MeTol HHTErpUPOBAHHS IO YaCTSIM.

Kniouesvie nonsamus: Gopmyna 3aMeHbl IEPEMEHHOM B HEOIIPEIEIEHHOM MHTErpalie, MeTo
MOJICTAaHOBKH, JIMHEIHBIE MMOJCTAHOBKH, oOpallieHue npasuia quddepeHInpoBaHus IPOU3BEACHUS
IByX (yHKIuMi; GopMmysa MHTErpUPOBAHMS IO YacTAM IS HEONpPEACNEHHOTO HMHTEerpaia; TpU
IpYIIIbl HHTETPAIOB, OEpyIIUXCs METOJIOM UHTETPUPOBAHUS 10 YacTsIM; IPUBEIEHUE UHTErpaia K
caMoMy ce0e METOIOM HHTETPUPOBAHUS 11O YACTSIM.

Jlexnus 11. HeonpenejieHHbII HHTErpaJl.

Bonpocuwi:

1. CneunanbHble MpUEMbl HHTETPUPOBAHHS HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIUH.



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

Jlexnus 12. HeonpeaejieHHbII# HHTErpaJl.

Bonpocuwi:

1. MaTerpansl oT GyHKIHMA, COACPIKAITUX KBAIPATHBIA TPEXUJICH.

2. VlaTrerpupoBaHue NPOCTEHIINX HppanuoHanbHbIX (QyHKIUH. TloHsTHE 0 HEGepymmxcs
MHTErpaiax.

Knrouesvie nonsimus: BpllIeNI€HUE MOJIHOTO KBaJpaTa U3 KBaJApaTHOIO TPEXUWICHA, JUHEIHbIE
MOJICTAHOBKHM, METOJI MHTEIPUPOBAHUS 3aMEHOM MepeMEHHON, METO/I MHTETPUPOBAHUS PALIMOHAIIH-
3alMel NOIBIHTETPAIILHOTO BHIPAYKEHUS.

Jlexnus 13. OnpeneeHHbI HHTErpaJl.

Bonpocuwi:

1. Onpenenenue onpeae€éHHOTO MHTErpalia Kak Ipejaena MHTerpalibHOi cyMMbl. Teopema
CYLIECTBOBAHMSI ONIPEEIEHHOTO UHTETpaIa.

2. OcHOBHBIE CBOWCTBA OMPEACIEHHOTO UHTErpaa.

Kniouegvie nonssmus: UHTErpajgbHasi CyMMa U €€ N€OMETPUYECKHI CMBICH, MpEeAes WHTE-
rpaJIbHON CyMMBI.

Jlexnus 14. OnpeneneHHbId MHTErpaJl.

Bonpocwi:

1. Beiuucnenue onpenenéHHOT0 UHTErpaa.

2. HecoOcTBEHHbBIE HHTETPAJIbI IEPBOTO POJIA.

Knrouegvle nonsmus: dbopmyna Herotona-Jleitbnuna, hbopmysa 3aMeHbl TIEPEMEHHOMN B OTI-
pelleN€éHHOM MHTerpajie, MHTErpajibl OT YETHBIX U HEUETHBIX (QYHKUUH IO CHMMETPUYHOMY IIpOMe-
KYTKY, (POpMyJia UHTEIPUPOBAHUS 110 YACTSIM JIJIsl ONPEIeIEHHOTO HHTEerpaia, HeCOOCTBEHHBIN HH-
Terpajl MepBoro poja Kak MHTErpajl OT HeNpepbIBHONH (PYHKIMHM MO OECKOHEYHOMY MPOMEXYTKY,
CXOAMMOCTh U PacXOJUMOCTh HECOOCTBEHHOTO HHTerpana, o6oOmieHHbie (opmynsl HproToHa-
Jleitbnuma.

Jleknus 15. OnpeneneHHblid MHTErpaJl.

Bonpocuwi:

1. F'eoMeTpudecKuid CMBICH OMPEACIIEHHOT0 HHTETpaIa.

2. BrlunicneHne iomaan miocKoi Gurypsl.

Kniouegvie nonamus: KpUBOJIMHEWHas Tpamnenus, FreOMETPUYECKUNA CMBICH ONpeAeIEHHOTO
MHTErpaja OT HEOTpHUIaTeNbHON (hyHKIMH, (popMyna IO M KPUBOIUHEWHOW Tpamneuuu, Gop-
MyJia TUIOMIAIU TUIOCKON (pUTYPBHI.

Jlexkuus 16. InddepenunaibHble ypaBHeHHs NepPBOro NopsaKa.

Bonpocbwi:

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

2. lnddepennmansHbie YpaBHEHUS C pa3/IeJICHHBIMA U Pa3IeIIONIMMUCS TIePEMEHHbIMH.

Kniouegvie nonamusa: puddepeHunansHoe ypaBHEHHE, MNOPAAOK AuddepeHnnanbHoro
YpaBHEHHUS, YpaBHEHUSI C YACTHBIMH IPOU3BOJIHBIMH, OOBIKHOBEHHbIE TU(depeHIanbHble ypaB-
HeHust, TudepeHIaIbHoe ypaBHEeHHE MePBOro MopsaKa, 00JacTb ONpeeseHusl ypaBHEHUs, pe-
IIeHHE YpaBHEHUs, HHTEerpajibHasl KpHUBasi, o0liee pelleHre ypaBHEHUs, YaCTHOE peIllleHne yYpaBHe-
HUs, 3a7a4ya Komm, HauanbHOE yClIoBUE, TeoMeTpUUYeckuii cMbich 3anaun Ko, Teopema Ilukapa,
0cobo0e pelieHne; ypaBHeHHs ¢ pa3ieIeHHbIMU U Pa3AesSIOIUMUCS ePEMEHHbBIMH.

Jlekums 17. ludpepennnanpHbie ypaBHeHHs] BTOPOro MOPS/AKA, JONMYCKAKOIIHe IO-
HHMKeHUe MopsiAKAa.

Bonpocuwi:

1. OcHoBHbIe noHATHS AU depeHITnaTbHBIX YPaBHEHUH 2-T0 TIOPSIKA.

2. [luddepenimanbHbie ypaBHEHUS! BTOPOTO MOPSAIKA, TOMYCKAIOIIKE IIOHKEHUE MOpSAKA.



Kniouesvie nonsamusa: nuddepeHaabHoe ypaBHEHHE BTOPOTO MOpsiAKa, 00JacTh ompese-
JICHUS] YpaBHEHHUs, pelleHne, olllee pelieHrne U YacTHOE pellleHue ypaBHeHUs, 3aja4ya Komu, Ha-
YaJIbHOE YCJIOBHUE, FEOMETPpUUECKU cMbIca 3agaun Ko, ypaBHeHue Buaa y’ = f(x), ypaBHEHUE
Buaa F(x;y; y") =0, ypaBHeHue Buga F(y;y,;y")=0.

Jlexnus 18. JIluneiinbie auddepeHunaibHble YpaBHEeHHsI BTOPOro MOPSiAKAa € MOCTO-
SAHHBIMHU KO3 puuueHTaMu.

Bonpocnwi:

1. Jluneiinsie quddepeHraabHble YpaBHEHUS 2-T0 MOPSAIKA C TTOCTOSHHBIMU KO3 puiineH-
TaMH.

2. CBoiicTBa peIICHU TUHEHHBIX YPaBHEHUH.

3. Pemienne nuHEHHBIX HEOAHOPOIHBIX A depeHInanbHbIX ypaBHEHHH 2-TO MOpsAKa C
MOCTOSIHHBIMU KO3 (QUILIMEHTaMH C MTPaBOW YacThIO CIIEUaIbLHOIO BUJA.

Kniouesvie nonsamus: naneitHoe auddepeHnnaibHoe ypaBHEHHE BTOPOTO MOPSIKA € IOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE ypaBHEHUS; CBONCTBA OJHOPOIHBIX
YpPaBHEHUH, JIMHEHHO 3aBUCUMBIE U HE3aBUCUMBIE PELICHHUs, ONPEAEIUTENb BpoHCKOro, xapakre-
PUCTUYECKOE YpABHEHUE, IEUCTBUTENIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUYECKOTO ypaBHE-
HUS, METOJ HEONpeACNICHHBIX K03(DQHUIMEHTOB, MpaBas 4acTh ypaBHEHHs BHIa f(x)=e** P (X),
npasas 9actb Buga f(x)=e* (P,(x)cosbx +Q, (x)sinbx) .

3. MeToauyeckne yKazaHusi VIl 00y4aOIIMXCS M0 MOATOTOBKE K MPAKTHYECKHM 3aHATHAM

1. Yrenne KOHCIIEKTa JIEKIIUM U y4eOHHKA JODKHO COMPOBOXKIATHCS MPAKTHUUECKUM pellie-
HUEM U MCCIIEJOBAHNEM MATEeMaTU4YECKUX 33/1a4 HA OCHOBAaHUHU TEOPETHUECKUX IOJIOKEHUHN JUCIU-
IJIMHBIL, U1 Y€r0 PEKOMEHYETCs 3aBECTH CIELUUAIbHYIO TeTpadb. ECIM CTyIeHT BUAUT HECKOJIBKO
NyTel AJis pelleHus 3aJaud, TO OH JOJDKEH CPaBHUTh UX M BBIOpaTh U3 HUX camblil yA0OHBIN. [lo-
JIE3HO O Hayaja BBIYMCIEHUN COCTaBUTh KPAaTKWW IUIaH peuleHus. PemieHus 3agad U nIpUMEpOB
clleqyeT u3jarath NoJApoOHO, 0OOCHOBBIBaTh Ka)KIbI ATall PEIIEHUs, UCXOJ U3 TEOPETHUECKUX
IIOJIOKEHNH Kypca. Beluncienns pacnosarate B CTpOroM HOPSIAKE, OTAENS BCIIOMOraTeIbHbIE BbI-
YHUCJEHUSI OT OCHOBHBIX. OMMOOYHbIE 3allMCH CIEAYeT HE CTUpaTh M HE 3aMa3blBaTh, a 3aYEpKU-
BaTh. B MpOMEXYTOUHBIX BBIUYUCIEHHUSIX HE CIEAyeT BBOJIUTH MPHUOIMKEHHbIE 3HAUEHUS KOpHEH,
norapuMoB, yucia T U T.11. YepTex K MOKHO BBIIIOJIHATH OT PYKH, HO aKKYpaTHO U B COOTBETCT-
BUU C JIaHHBIMM YCJIOBUSMHM M yKa3zaHHeM Maciutada. Eciau yeprex TpeOyeT 0co0o0 TIIATeIbHOIO
BBINOJIHEHUS], HAIIpUMep, MpH Tpapuueckoi IpOBepKe PELICHHUs, OTYYEHHOTO MyTEM BBIUKCIICHU,
TO CJIEYET MOJIb30BaThCS JIMHENKOHN, TPAHCIIOPTUPOM U JICKATIOM.

2. PemieHne Kakaoro 3ajjaHus JOJDKHO JIOBOJHUTHCS /IO OKOHYATEIbHOI'O OTBETa, KOTOPOIO
TpeOyeT ycioBue, U, 0 BO3MOKHOCTH, B OOIIEM BH/JIE C BHIBOJIOM (DOPMYJIBI. 3aT€M B MOITYYEHHYIO
(bopMyiTy MOACTABISAIOT YUCIOBbIE 3HAUYCHUS (€CTIU TAaKOBBIE 1aHbl) BXOASIINX B Hee OYKB.

3. [lomy4eHHBII OTBET CIEAYET MPOBEPATH CITOCOOaMH, BHITEKAIONIMMH W3 CYIECTBA JIaH-
HOW 3amauu. Ecnm, Hampumep, pemianach 3ajgadya ¢ KOHKPETHBIM (PU3HMUYECKUM, F€OMETPUUYECKUM
VI SKOHOMHYECKHM COAEPKAHUEM, TO MOJIE3HO MPEkK/E BCErO MPOBEPUTH Pa3MEPHOCTh MOJIY4YEH-
Horo otBeta. [lone3Ho Takxke, €cM BO3MOXKHO, PELIMTh 3a7ady HECKOJIBKUMH CIoco0aMH U CpaB-
HUTH MTOJYYEHHBIE PE3YyJIbTATHI.

4. Pemienue 3a/a4 ONPEAEICHHOTO TUIA HY)KHO MPOJOJDKATH /10 NMPHUOOPETEHUS TBEPIBIX
HaBBIKOB B UX peuieHuH. OJHAKO ClIeyeT MpelocTepedb OT BeCbMa paclpOoCTpPaHEHHOW OMIMOKH,
3aKJIIOYAoIIeiicss B TOM, YTO OJarornojiyyHoe pelleHHe 3a7ad BOCIPUHHMAETCS CTYAEHTOM Kak
MIPU3HAK XOPOIIEro yCBOCHMS Teopuu. [IpaBriibHOE peleHne 3a1a4i 4acTo MOJIydaeTcsl B pe3ylib-
TaTe MPUMEHEHUSI MEXaHUUYECKH 3ay4eHHBIX (JOpMYJI M YKa3aHUH MO UX MCIIOJIB30BaHHIO 0e3 MOHU-
MaHUs CYIIHOCTH. MOXHO CKa3aTh, YTO yMEHHUE pellaTh 3a7auu SBISETCS HEOOXOAUMBIM, HO SIBHO
HEJIOCTAaTOYHBIM YCJIOBHEM XOPOLLIErO 3HAaHUSI TEOPUH.

5. Ecnu npu pelieHun MpakTUYECKUX 33ad y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelInuTh
KOTOPBIE CAMOCTOSITETILHO HE yJaeTcsl, OH MOYKET 00paTUThCA K NMPEMOAABATENIO ISl ITOIY4YEHHUS OT
HEro yKa3aHuil B BUJI€ MHUCbMEHHON WJIM YCTHOW KOHCYyJbTalMi. B cBoMX 3ampocax CTyAEHT J0JI-
’KEH TOYHO YKa3bIBaTh, B UYEM OH HCIBITHIBACT 3aTPYAHEHUE MPU PEIICHUU 3a]1a4M, KAKOB XapaKTep



3TOTO 3aTPYAHEHUS, IPUBECTU IMPEANoaracMblii IUIaH pelieHus. 3a KOHCYJIbTaluel cieayer 00-
palarbecs U B CIy4asix, €CJIUM BOZHUKHYT COMHEHUS B IIPaBUJIBHOCTH OTBETOB PELIAEMBbIX 3a1a4 WIH
B IIPaBHWJIBHOCTH OTBETOB Ha BOIPOCHI JJIs1 CAMOIIPOBEPKH.
TemaTuka NPaKTHYECKUX 3AHATHI
IlepBbIii cemecTp

3ansitue 1. MaTpuibl U onpeaeJuTe/ .

Bonpocuwi:

1. Onepanuu Hag MaTpuLlaMH U UX CBOMCTBA.

Knrouegvie nonamus: TMHEHHBIE ONEPALMM: CIOKEHHE W BBIYUTAHUE MATPULl, YMHOXKCHHUE
4lClla Ha MATpUIy; HEJIMHEHHBIC ONEPAllMA: YMHO)KEHHE, BO3BEICHUE B LEIYIO IOJIOKHUTEIbHYIO
CTENEHb, TPAHCIIOHUPOBAHNE MAaTPULL; OCHOBHBIE CBOVCTBA HEJIMHEUHBIX Ollepalui.

3aoanus:
a3 —2 _ {3 4 " )
1. ano: A = (5 _4), B= (2 5). Haitnure:
a) A+ B; 0) 2B —5A;
B) 2A" + 3B'.
1
2. Jlano:A=(1 -1 4),B= ( 3 ) Haiinure:
—1
a) AB; 6) ATB".

3. HaiinmuTe nmpon3BeneHus:

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 = ( ; _; ) Hatigure A u A,

5. Haiinute nmpousBeneHus:

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

2 5 2 0o 3
3 4 2 . 1 3
6. ano: A = ( 1 0 ), B= ; i , = ( . ) [IpoBepsTe, uToO:
a) A (BC) = (AB) C; 6) (AB) = B'AT .
3ansitue 2. MaTpuubl 1 ONIPeAeTUTEIH.

Bonpocwi:

1. Onpenenurenu, UX CBOUCTBO U BBIYUCIICHHE.

Kniouegvie nonamusa: rnaBHas ¥ MOOOYHAs TMAaroHalIM KBaJpaTHOW MaTpUILbl, MUHOP U aJl-
reOpanueckoe JOMOJTHEHUE dJeMEeHTa ompenenutens, npaBwio Cappyca, Teopema pas3loKeHUs,
¢dbopmynbl Jlannaca, BeIYUCIIEHUE ONPEeUTENs] HA OCHOBAaHUHU CBOMCTB OOHYJIMBAaHUEM 3JIEMEHTOB
CTPOKH WJIH CTOJOIIA.

3aoanus:
L. Jlano: A= _; i ).B= (i _31 )- Tposepere, uto AB # BA, no | AB| = | BA | =
=|A4||B]|
2. BeluncIuTE ONPENETUTENH IO ONPEAEICHUIO:
2 1 3 3 -2 -1
als 3 2| 6)|-2 5 3|
1 4 3 3 —4 2
3. Bsruuciure onpenenurenu no npasuny Cappyca:
3 2 —4 £ 2 -1
a)|-4 1 -2 6|5 3 -2|
5 2 -3 3 2 -1

4. BBIYUCITUTE 10 TEOPEME PA3JIOKEHUS, UCTIOIB3Ys Pl C HAUOOJIBIINM YHCIOM HYJEH:



KHB OIIPCACIIMTEIIb 110 3TOMY PAAY:

1 2 3 4

2 3.0 0 2 5 9
a)|7 6 1f; O o o 3 7
&> 0 —2 —4 —6 1

5. Beruncnure onpeaennTenb, OOHYJINB MPeIBapUTEIbHO KaKOH — MO0 psill, @ 3aTeM pasiio-

5 -2 1 3 1 -5 2 2
1 3 -2 2| -1 N -3 4
Als 2 o 10f Ol 2 9 5 7|
7 14 21 -7 1 —6 4 2
3ansitie 3. MaTpHUbI U ONpPeAeTUTEH.
Bonpocnwi:

1. O6parnas marpuia. Pemenue MaTpuuHbIX ypaBHEHU.
2. Pemiennie cuctemsl 3-X JMHEHHBIX YpaBHEHUH ¢ 3-Ms HeM3BeCTHBIMU IO Gopmysam Kpa-

Mepa U METOJIOM 00paTHOM MaTPHIIbL.

Knrouesvie nonsmusi. CANHUYHAasA MaTpHIia, 06paTHa;1 MaTpuna, BBIPOKACHHAA U HCBBIPOXK-

ACHHAs MaTpHIlbI, anre6paI/IquKHe JAOIMOJIHCHUA 3JICMCHTOB MATPHIIbI, HpHCO@Z[I/IHéHHaH marpuua,
MaTPUYHOE YPAaBHEHUE U €r0 PEIlCHHE, OMPEACIUTEb THHEHHON CHCTEMbI, BCIOMOTaTe/IbHBIC OTI-
penenutenu, popmyisl Kpamepa.

PHLBL.

3aoanus:
e B 3 1
1. lano: 4 = ( E N ) Haitnure A .
e 18 _ {3 4 _f2 1

2. Pemute Matpuunblie ypaBHeHus AX = B, YA = B,rne A = ( , B }, B= ( . )

0
3. lano: A=| 4 5 6 | Haijqure 4.

2 4 90

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

3ansitue 4. CucremMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Penienue TMHEWHBIX CUCTEM MeToJIoM ["aycca.

Kniouesvle nonsimusa: MeToJl UCKIIFOYEHNSI HEU3BECTHBIX, IIaru mnpouecca ['aycca, anemeH-

TapHbIe MpeoOpa3oBaHUs MATPUI] U JTUHEHHBIX CHCTEM, PaBHOCHIIbHBIE CUCTEMBI, HYJeBOE U MpO-
THBOPEUMBOE YpaBHEHHS CHCTEMbI, pacIIMpEHHasi MaTpulla CUCTEMBbI, TPEyrojibHas MaTpula, Tpa-
nelreBuIHas MaTpuLa, NpsiMoil 1 oOpaTHbIN X0 npouecca ["aycca.

3aoanus:
1. Pemure cucteMsl ypaBHeHUI MeToaoM [aycca:
X, + 2X, + 3X; =6, 3%, — 2%, +3X; — 3%, =0,
a) {2, + 3%, — X, =4, 0) {3%, —2X, —X; + X, =0,
3% + X, —4X%; =0, X, — X, + 2X; +5X, = 0;

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

2. Pemiute MaTpu4HbIC YpaBHEHUS:

a)21X—107' 6)x43—ii
1 1) (8 1 2) 11_0_1'

3anstue 5. CucreMsl JIMHEHHBIX YPABHEHUI.
Bonpocuwi:



1. Pemenue nuHeltHbix cucteM MeroaoM Kopaana — ["aycca.

2. Beiuucnenue panra matpuiibl MmetogoM JKopaana — "aycca.

3. UccnenoBanne cCOBMECTHOCTH JIMHEUHBIX CUCTEM 10 Teopeme Kponekepa — Kamemnnu.
Kntouegvie nonamus: nuHeiiHas cuctema ¢ 0a3ucoMm, 0a3uCHbIE HEU3BECTHbIE, CBOOOIHbBIE

HEHM3BECTHBIE, 00Ilee PEIICHUE, YaCTHOE PElIeHNE, Oa3iCHOE pelieHre, MHHOp K — ro mopsiika mar-
pHLIbI, onpeseneHre paHra Marpuibl, Metoa JKoprana — ['aycca aneMeHTapHBIX NpeoOpazoBaHUM
MaTpHIIbl, paHT MaTPHUIIBI CUCTEMBI, pAHT PACHIMPEHHON MaTpullbl, (hopMyIHpoBKa Teopembl Kpo-
Hekepa — Karein, HecoBMecTHas CUCTEMa, ONpEeACIEHHAs CUCTEMA, HEOIIPEIeIEHHAs! CHCTEMA.

3aoanusa:

1. HaiimuTe 6a3ucHbIe pelieHrs CUCTeMbI ypaBHeHH MeToioM JKopaana — [aycca:

2) {xl +2X, — X3 =5,
2X, — X, — 3%y =—4;
X+ Xy + X+ X, =2,
B) 2%, + 2X, — X3 +2X, = =2,
X =X, =X, =2;
2. YCTaHOBUTE COBMECTHOCTH CHCTEM:
X+ X+ X = 3,
X 4+ X, + 3%y =—1,

a)

2X + X, = 2%, = 1,

X +2X, —3%, = 1.

2%+ X, — Xg— X+ X =1,
B) X — X+ X+ X,— 2% =0,

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

5) {3x1+x2 - X3 —2X, =4,
X+ X, =Xy +2X, =1;
3X; — X, + 2%, + 2X, =18,

) {—X — X, +2%, =0,

X+ X, + X3 — 2%, =1.

X, —2X, — 3X3 =-3,

6) X +3X,— 5% = 0,
—X+4%+ X;= 3,
3%, + X, — 13X, =—6.

3ansitue 6. CucremMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Berunciienne cCOOCTBEHHBIX 3HAYCHU M COOCTBEHHBIX BEKTOPOB KBAJIPATHOM MATPHIIHI.

Knrouegvie nonsamus: ogHOpOAHAs TUHEHHAs CUCTEMA, ONPEACNIUTENb OJHOPOJHOM cCHCTe-
MBI, COOCTBEHHBIC 3HAUYECHHS U COOCTBEHHBIC BEKTOPHI KBAIPATHON MATPHIIbI, XapaKTEPUCTHIECKOE
YpaBHEHUE U XapaKTepUCTUUECKHUI MHOrOwIeH MaTpuilsl, MetoA Kopaana — ["aycca.

3adanusa:

1. Haiigute COOCTBEHHBIEC 3HAUCHHS U COOCTBEHHbBIC BCKTOPBI MAaTpHUIL:

-1 -2 12
a0 4

31
6
0
0},
15 -7 4
4 0 5
n|7 -2 9
3 0 6

3ansitue 7. MeToa KOOpAMHAT.
Bonpocbwi:

5 -7 0
6)|-3 1 0 |;
12 6 -3
1 8 23
r)|0 5 71|;
0 3 1

1. JlekapTOBBI KOOPAMHATHI TOUKH Ha IPSIMOM U HA IJIOCKOCTH.
2. JIBe mpocTeime 3a1a4i aHATUTHYECKOM T€OMETPHUH Ha TJIOCKOCTH.
3. CocraBieHre ypaBHEHUS JIMHUM KaK T€OMETPUYECKOTO MECTa TOYeK, 00JaJalouiux 3a-

AHHBIM CBOHCTBOM.

Kniouesvre nousmus: ACKApTOBbI KOOPAWHATLI Ha HpHMOﬁ, BCJIMYMHA U JJIMHA OTPC3Ka Ha

MPSIMOM, AEKapTOBbI KOOPAWHATHI TOUKHU Ha IUIOCKOCTH, (POpMysa pacCTOSHUSA MEXAY ABYMS TOY-



KaMu, (POpMYJIbI ICIICHUSI OTPEe3Ka B JaHHOM OTHOIIICHHUH, ONPEICICHUE YPAaBHCHHUS C JIBYMS Iepe-
MEHHBIMH, OIPEICIICHUE YPaBHEHUS JIMHUH, TEKYIIUE KOOPJAMHATHI TOYKU JIMHUH, KAHOHMYCCKHE
ypaBHEHHsI KPUBBIX BTOPOTO MOPSIKA.

3aoanus:

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

2. Haiitu Benmmunny AB u niuny | AB | oTpeska AB, 3a1aHHOTO TOUYKAMHU:

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

3. Beruncnure KOOpAWHATY TOYKH A, €CJIN U3BCCTHHI.:

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

4. Onpenenure, B KAKUX Y€TBEPTAX MOKET OBITH pacoioskeHa Touka M(X; y), ecnu:
a) xy <0; 0)x+y=0;

B)X+Yy<O0; r)x—y<Qo.

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

a) Au B; 0)BuC.

6. Otpe3ok, orpanndenHbiii Toukamu A(1; —3) u B(4; 3), pasiencH Ha TpU paBHbBIC YaCTH.
Omnpenenute KOOPAUHATHI TOYEK JCTICHHUS.

7. Ilpsimast poxoaut yepe3 Touku M(2; —3) u N(-6; 5). Haiiaure Ha 3TOH HPAMOH TOUKY,
OpAMHaTa KOTOPOH paBHA —d.

8. Hanmmmure ypaBHEHUE JTHHUH, IO KOTOPOil 1BIKeTCst Touka M(X; Y), paBHOyIalleHHAst OT
touek A(0; 2) u B(4; -2).

9. Hanummre ypaBHEHHE MHOXKECTBA TOYEK, CyMMa pacCTOSHUH KaXX10i U3 KOTOPBIX OT TO-
uek F1(2; 0) u F2(—2; 0) paHa 2.5 .

10. Hanmmute ypaBHeHue Tpackropuu Touku M(X; Y), KOTOpasi IpU CBOEM IBIKCHUH OCTa-
ercs BiBoe ommke k Touke A(0; —1), yem k Touke B(0; 4).

3anstue 8. [Ipsamas JIuHuUS.

Bonpocwi:

1. YpaBHeHue npsiMoit: a) mpoxoAsiiei yepe3 JaHHYIO TOYKY B IaHHOM HaIlpaBlIeHHHU; 0) ¢
YII0BBIM KO3((pULIMEHTOM; B) MPOXOAsIIEH Yepe3 JIB€ JaHHbIE TOYKH; I') 00llee ypaBHEHUE Mpsi-
MOH.

2. YpaBHEHHE TTyYKa MMPSIMBIX.

3. Yron mMexmy ABYMS MPSIMBIMH, YCIOBHS MapaJIeIbHOCTH M MEPICHIUKYISIPHOCTH TPSi-
MBIX.

Kniouegvie nonamus: onpeneneHue yriia HaKJIOHAa U YIJIOBOTO Kod(dduiueHTa npsMoi, yr-
J0BO# KOA(UIMEHT OTpe3Ka, HETOIHBIE YPAaBHEHHsI MPSIMOH, 3HAYEHHsI TAHT€HCA HEKOTOPBIX YT-
JI0B, (hOpMYJIBI AETICHUS OTPE3Ka MOIoJIaM, TIOHATHE U ypaBHEHUE IydKa MPsAMbIX, ONpe/ieJIeHHe yr-
J1a MeXITy TBYMS IPSIMBIMH, YCIIOBUS TTAPAIUICITFHOCTH U NEPIEHINKYISIPHOCTH MPSIMBIX.

3aoanus:

1. CocraBbTe ypaBHEHHE MPSMOM, oTcekaromiei Ha ocu Oy orpe3ok b = 3 u obpasyromeit ¢
ockro OX yrou: a) 45°% 6) 135°. Tloctpoiite 3TH IpsSMBIE.

2. Onpenenure napametpsl K 1 D i KaXI0H U3 TPSAMBIX:

a) 2x — 3y = 6; 0) 2x + 3y = 0;
=_3: L
B)Yy=-3; T) nog 1.

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

4. Onpenenure mapamerpsl K u b mpsimoit, mpoxosiiei yepes Touky A(2; 3) 1 cOCTaBIIsAIO-
meii ¢ ocbto OX yrou 45°. CocraBbTe ypaBHEHUE 3TOM MPSIMOI.

5. Harummre ypaBHEHHE TPAMOM, Mpoxosineii yepe3 Touky A(4; 3) u oTcekaromiei oT Ko-
OpPAMHATHOTI'O yIJIa TPEYTOJIbHUK IUIOIIA/IbI0, PABHOM 3 KB. €]1.



6. Hanummre ypaBHeHUe NPsAMO, poxosieit uepes Touku A(—1; 3) u B(4; —2).

7. Hariumure ypaBHeHHE TpsAMoii, mapamienbHoi ocu Oy u oTcekaromieid Ha ocu OX oTpe-
30K, paBHBIU: a) 4; 6) —5; B) 0.

8. Harmmure ypaBHeHue mpsiMoil, mapamienbHor ocu OX u oTcekaromieid Ha ocu Oy oTpe-
30K, paBHBIU: a) 6; 6) —2; B) 0.

9. Onpenenurte yroi MeX1y NPSIMbIMHU:

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

10. Cpenm npsimbix 3X—2y +7 =0, 6X—4y—-9=0, 6x+4y—-5=0, 2x + 3y — 6 = 0 ykaxu-
Te MapajuleJIbHbIC U NEPICHINKYIISPHBIE.

11. B tpeyronsuuke ¢ Bepummaamu A(—2; 0), B(2; 6) u C(4; 2) nposenensl Beicota BD u me-
nuana BE. Hanmmummre ypaBuenue croponsl AC, menuanst BE u BeicoTst BD.

12. Hanmmure ypaBHEHHE HPSAMOM, eciid Touka A(2; 3) CIy)KHT OCHOBaHHEM IEPICHINKY-
Jsipa, ONYIIEHHOTO U3 Hadala KOOPAWHAT Ha 3Ty MPSIMYIO.

13. Hanmmure ypaBHeHHE MpsIMOi, mpoxosiieii yepe3 Touky A(5; —4) u cocrapisioliei ¢
ocbkto OX TOT e yroi, 4To U npsivMasi 5X + 2y — 3 = 0.

3ansaTue 9. [Ipsimas JTuHus.

Bonpocuwi:

1. PaccTosiHME OT TOYKH /10 MPSIMOIA.

2. CmemaHHbIe 321241 Ha MPSMYIO.

Kniouesvie nowsimus: hopmyiaa pacCTOSHUS OT TOYKU JO MPSMOM, PACCTOSHUE MEXKIY Ia-
paJUIeTIbHBIMH MPSIMBIMU, OTPEIETICHUE BBICOTHI TPEYTOJIbHUKA, YPaBHEHHE My4Ka MPSMBIX C LIEH-
TPOM B JIaHHOH TOYKE; ypaBHEHHE MPSMOM, MPOXOIAIICH uepe3 1Be JaHHbIE TOUKH; 00IlIee ypaBHe-
HUE TPSIMOM; TOYKA MEPECEUYCHUs] MBYX MPIMBIX; (OPMYIBI JeJICHUs] OTpe3Ka IOIOoJaM; YCIOBHUS
MapauIeNbHOCTH U NEPIEHANKYISIPHOCTH ABYX MPSMBIX.

3aoanus:

1. TTokaxwure, uro npsimbie 2X — 3y — 6 = 0 u 4X — 6y — 25 = 0 mapajuienbHbl U HalauTe pac-
CTOSTHHE MEX]Ly HUMH.

2. Haiinute nimuny BeicoTel BD B Tpeyronbshuke ¢ Bepmuaamu A(—3; 0), B(2; 5) u C(3; 2).

3. HaiimuTe ypaBHEeHHE MpsIMO, Tipoxosiien yepe3 Touky (—1; 1) Tak, 9ToOsl cepenuHa ee
oTpe3Ka Mexay npsmbiMu X + 2y —1 =0 u X + 2y — 3 = 0 nexaina Ha npsamoit X —y — 1 = 0.

4. B tpeyronpauke ABC nanbl: a) ypaBHeHue ctoponsl AB 3X + 2y = 12; 6) ypaBHEHHE BBI-
cotel BM X + 2y = 4; B) ypaBHeHue BbicoTbl AM 4X +Yy =6, rie M — Touka mepecedeHus BBICOT.
Hanmummre ypaBaenns ctopon AC, BC u BeicoTsr CM.

5. Hanummre ypaBHeHHME MNpsIMOM, Hpoxonsuleld uyepe3 Touky M mepeceueHuss HpsMBIX
5x—y+ 10 =0 u 8x + 4y + 9 = 0 u mapayienbHO# mpsimMoit X + 3y = 0.

3ansitue 10. KpuBble BTOporo nopsigka.

Bonpocbwi:

1. KpuBbie BTOporo nopsiika: OKpy>KHOCTb.

2. Dric.

Kniouegvie nonsmus: obiiee ypaBHEHHE JTMHUNA BTOPOTO MOPSAJKA; YCIOBUSA, IPU KOTOPBIX
o0IIee ypaBHEHHE ONPEACISET OKPYKHOCTB; BBIJICIIEHUE MOJHBIX KBA/IPAaTOB B OOIIEM ypaBHEHHUH
JMHUNA BTOPOTO TOPSIIKA; LIEHTP U PaJANyC OKPY>KHOCTH; KaHOHHYECKOE ypaBHEHHUE OKPYXKHOCTH;
dbopMyIBl eTeHHs OTpe3Ka IOTOJIaM; TOYKW TIEPECeUCHHs JIMHHIA; PEIIeHHe CHUCTEM JIMHEHHBIX
ypaBHEHUH, omnpe/iesieHe 1 KaHOHMYECKOe YPaBHEHUE 3JUTUIICA; (POKYCHI, TOIYOCH, IKCIEHTPUCH-
TeT U (POKATbHBIC PAJANYCHI DJUIUTICA.

3aoanus:

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

2. Nana Touka A (-2; 3). Hanummre ypaBHEHHE OKPY>KHOCTH, JTHAMETPOM KOTOPOU CITY)KUT
orpesok OA.



3. OxpyxHOCTh Kacaercsi oc OX B Hayajie KOOpAWHAT U MpoxoauT udepe3 Touky A (0; 4).
HanummiTe ypaBHEHHE OKPY)KHOCTH ¥ HAWUTH TOYKH IEepeceveHus e€ ¢ OMCCEKTpUCaMH KOOPIUHAT-
HBIX yTJIOB.

4. Haiigure HEHTP M paanyC OKPYKHOCTH, Ipoxosiiei yepe3 touku A (—1; 5), B (-2; 2) u
C (5; 5).

5. [locTpotite 3mmmnc 3x2 +16y2 =192. Haiigure: a) momyocH; 0) KoopauHAThl (HOKYCOB;
B) DKCIICHTPUCHUTET.

6. Hanmmure kaHOHUYECKOe YpaBHEHHUE 3JUTUIICA, €CJIM U3BECTHO, YTO: a) OOJIbIIAsK MOIYOCh
a = 6, a skcuentpucurert € = 0,5; 0) paccrostHre MeKYy okycamu paBHo 6,aa+b =9,

7. Harmmure KaHOHWYECKOE ypaBHEHME JJUTUIICA, MPOXOAAIIETO Yepe3 TOUYKH M,(2;3)

l;ﬁ.

M, 5

8. Diuric mpoxXoauT 4Yepe3 TOUKy M (—4; J21) u umeer IKCIICHTPUCUTET & :%. Hamummre

ypaBHEHHE JIIIUIICA M HalAuTe POKAIBHBIE paanychl Touku M.

9. Ha smmmce 9x° + 25y° = 225 HaliguTe TOYKY, pacCTOSHUE KOTOPOM OT mpaBoro (okyca B
4eThIpe pa3a 0oJIbIIe PACCTOSHUS €€ OT JIEBOTO (poKyca.

10. Ompenenute TpaeKTOpHiO TOUYKH M, KOTOpas mpH CBOEM IBMKCHHHU OCTaeTCsl BJBOE
ommwke k Touke F(—1; 0), uem k mpsiMoii X = —4.

3ansaTue 11. KpuBbie BTOporo nopsiaka.

Bonpocbwi:

1. 'unepOoura.

2. [Tapabomna.

Kniouegvie nonsamus: onpeneneHus U KaHOHUYECKHUE YPAaBHEHMs TUIEPOOJbl U MapaloJibl;
(OKYCBI, TIOTYOCH, SKCIIEHTPUCUTET, ACUMITOTHI M (POKaTBHBIE PalnyChl TUIIEPOOIIBI; TUPEKTPHCa U
(doxanpHbIN TapameTp napadoIbl

3aoanus:

1. TToctpoiiTe runepbory 3x? — 4y? = 12. Haiigure: a) JENCTBUTEIBHYI0O U MHUMYIO TIOJIY-
ocH; 06) KoopaUHATHI (POKYCOB; B) IKCIIEHTPUCUTET; T') YPaBHEHHUS aCUMIITOT.

2. Hanumure KaHOHUYECKOE ypaBHEHHE THIIEpO0JIbl, €CIH U3BECTHO, UTO:

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

4

0) paccrosiHue MeXIy hokycamu 2C = 20, a ypaBHEHHE aCUMITOT Y =+ 2

3. Ha runep6omne x* — 4y? = 16 B3siTa Touka M ¢ opauHatoi, pasHo# 1. Haiinure paccrosinue
ee oT (hOKYCOB.

4. Hanumwure ypaBHEeHUE MapaOoJIbl:

a) nmpoxosmei yepe3 Touku (0; 0) u (1; —3) u cuMMeTpuIHOM OTHOCUTENBHO och OX;

0) mpoxossmieit uepes Touku (0; 0) u (2; —4) u cuMMETpUIHON OTHOCUTENHHO ocu Oy.

5. Hanumure ypaBHeHHe mapaboibl U €€ JUPEKTPUCHI, €CIIM U3BECTHO, YTO Mapaboiia mpo-
XOJAT Yepe3 TOUKH Iepecedenns npsaMoii X + Y = 0 u okpykHOCTH X2 + y° + 4y = 0 u cuMMeTprYHa
otHOcuTeNnbHO ocu Oy.

6. Ha mapa6oine y? = 6X HaiiuTe TOUKY, (DOKAJIbHBINA PaUyCc KOTOPOi paBeH 4,5.

7. Hanumire ypaBHEHHE MHOXECTBA TOYEK, OJMHAKOBO yrnaneHHbIX oT Touku F(0; 2) u ot
npsMoil y = 4. Haliiute TOUKH NepecedeHus 3TOi KpUBOM € OCAMH KOOPAMHAT U MOCTPOIiTE ee.

3ansTue 12. BekTopHas aareopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATSHI, JJIMHA U HANPABJISAIOLINE KOCUHYCBI BEKTOpA.

2. Jluneiinple onepanuy HajJ BEKTOpaMH B KOOPAMHATHOM (hopme. PaznoxeHue BeKTOpa Mo
0a3ncy Ha MIOCKOCTH.

Knrouesvie nonssmus: 1eKapTOBbl KOOPAUHATHI TOUKU U BEKTOpa B IPOCTPAHCTBE, AJIMHA U
HaMpaBJSIOIME KOCUHYCBHl BEKTOPA, JIMHEHHbIE ONEpaluu B KOOPAMHATHON (opMme, yciaoBus pa-



BEHCTBA U KOJUIMHEAPHOCTH BEKTOPOB, MOHATHE 0a3uca Ha IIIOCKOCTH, TMHEHHAss KOMOMHAIIHS BEK-
TOPOB, PA3JIOKEHUE BEKTOPa 110 Oa3HCy.

3aoanus:

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

2. Jlanbl n1Be KoopauHaThl BekTopa: X =4, Y =—12. Onpenenute ero TpeTblo KOOpAUHATY Z
IIpH yCIOBUH, YTO |al=13.

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

4. Bekrop cocrayser ¢ ocsimu OX u Oz yriet oo = 120° u y = 45°. Kakoii yron oH cocrasis-
eT ¢ ocbto Oy?

5. Paguyc-BexTop Touku M cocrasiser ¢ ocbio OX yron 45° u ¢ ockro Oy — yron 60°. Tnuna
ero paBHa 6. Onpeaenute KOopaAuHATH TOUKH M, eciiu ee koopauHaTa Z OTpHIIaTeNIbHA.

6. ITo croponam OA u OB npsimoyronbauka 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 mnockoct OXY MOCTPOUTH BEKTOPHI OA=a=2i, OB=b=3i+3] U OC=c=2i+6j.
Pa3zjoxuTe BEKTOP ¢ 10 BEKTOpaM a u b .

8. IIpoBepbTe KOJIIMHEAPHOCTh BEKTOPOB a={2-13} u b={-6;3—9}. YcraHoBuTE, KaKOii
U3 HUX JUIMHHEE JIPYroro M BO CKOJIBKO pa3, Kak OHU HAIPaBJICHbI — B OJHY WU B MPOTHBOIOIOXK-
HBIC CTOPOHBI.

3ansTue 13. BekTopnas aareopa. [IiockocTh U npsivasi B IPOCTPAHCTBE.

Bonpocuwi:

1. CkansipHO€ IpOU3BEIEHUE BEKTOPOB U €TO CBOMCTBA.

2. YpaBHEHHE TUIOCKOCTH.

Knrouesvie nonamus: ckanspHoe MPOU3BEIACHHE, MPOSKIIHsI BEKTOpa HA BEKTOP, YCIOBUE Op-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXIY JABYMSI BEKTOpaMH, HOPMAIBHBIH BEKTOP IJIIOCKOCTH,
o011iee ypaBHEHUE U HETIOJIHBIE YPaBHEHUS TUIOCKOCTH.

3aoanus:

1. HaiiauTe ckanspHoe Ipou3BeicHHE BEKTOPOB a U b, 3Had, uTo |a|=3, |b|=4 U BEeKTOPHI

0o0pa3yroT yroa ¢ = % .

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

a) a-b; 0) (2a—3b)(a+2b).

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

4. OnpenenuTte yroi MeXay BEKTOpaMu a={23u b={64;-2}.

5. Haiigure yronm Mexay IUaroHaJsiMM HapajjiesorpaMMma, HMOCTPOSHHOTO Ha BEKTOpax
a=2i+jub=-2j+k.

6. Jaubr Touku Mi(3; —1; 2) u My(4; —2; —1). CocTaBbTe ypaBHEHHE IJIOCKOCTH, MPOXO.Isi-
et yepes Touky Mi neprneHuKyIspHO BEKTOpy M,M, .

7. Haiimure yroa Mexay miockocTsmMu X —2Y +22—-8=0ux+z-6=0.

8. Hanmmmre ypaBHEHHE TUIOCKOCTH, MPOXOAAIIEH depe3 Touky Mo(2; 2; —2) u mapasiens-
HYI0 TIockocTH X — 2y — 32 = 0.

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

3aunsrtue 14. [LaockocTh ¥ NpsiMasi B MPOCTPAHCTBE.

Bonpocuwi:

1. YpaBHeHus npsMonu.

2. IIpsimast ¥ TIOCKOCTb.



Kniouegvie nonamus: KaHOHUYECKHE U MapaMEeTPUUYECKHE YpaBHEHUS MPAMOIA; HAPaBIIsIO-
MK BEKTOP M HAIpPaBJstoye KO3 (UIMEHTh NPSMON; YCIOBUS MapauIeNbHOCTH, COBIAIECHUS U
nepeceueHust MPsIMO M MIIOCKOCTH.
3aoanus:
1. CocraBbTe KaHOHMYECKUE YpaBHEHHUS NPSMOM, mpoxojsuied uepe3 Touky Moy(2; 0; —3)
X=1 y+2 z+1
2 -1
2. CocraBpTe TapaMEeTpUYECKUE YpPAaBHEHHS TPSAMOW, MPOXOAMICH dYepe3 TOUYKYy
Xx-1 y+2 z-1
40

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

Mo(1; —1; —3) mapannensHo: a) BeKTOpy a ={2; —3; 4}; 0) npsAMoii

3. Haiinure Touky nepeceueHus NpsMon XT_l = y_+21 :é v iockoctn 2X+ 3y +z2—-1=0.
4. Jlokaxkure, 4TO TpsMast xtl_ y+11 _=Z ;3 napaienbHa iockoctu 2X +y —2z =0, a mpsi-
x+1 y+1 z+3 .
Mast === === JIeXKUT B OTOH MIOCKOCTH.
3anstue 15. [Ipeaen u HempepbIBHOCTH (PYHKIMH.
Bonpocwi:

1. ®ynknusa. O6nacts onpenencHus GyHKIMH. ToukH pa3peiBa.

2. Packpeitue Heonpeaenéunoctu Bua (0/0), 3a1aHHOM OTHOIIIEHHEM MHOTOYJICHOB.

Kniouesvie nonsamusa: onpeneneHie QyHKIINYA, OCHOBHBIC 3JIEMEHTapHBIC M CIOXKHBIE (yHK-
1uu, 00JIacTh ONMpeAeNeHUs] CI0XKHOM (YHKIIMH, TOYKU pa3pbiBa 2-T0 poja, TeopeMa O IMpeaenax
apuMeTHIeCKUX NEHCTBUM HaA (QYHKIUSAMU, IIPEIST HENPEPBIBHONW (YHKIINH, HEONPEACIEHHOCTh
Buja (0/0), KpUTHUECKUI MHOKUTENb, IPABUIIO pacKphITUs HeonpeaenénHoctu Buaa (0/0).

3aoanus:
1. Haiigure obnacts onpeaeneHus GyHKIUMH, 3a1laHHBIX (popMyIamu:
3x-1 1
a) y= ; 0) y=+/3x-1+ -
)Y 5X+6 e V5-x
1
B) y=+2-3x +lgx; T) Y=
Vx% —3x
Y= logs (1-3x)
2. Haiigure npeaens:
. —
a) lim> 4; 0) Iimzx—l,
X2 X —2 -l X° —3X+2
3X+6 : x2 -9
B) lim ; r) lim———,;
) x>-2x% 48 ) x>2 x? —2x -3
0 | 2x* —5x -3 ¢) Iim4x2—25x+25_
x>33x% —4x 15"

K) lim

X3 —6x?+11x—6

2 x*_3x+2

x5 2x% —15x + 25 '

3anstue 16. [Ipegen u HenpepbIBHOCTH (PYHKIMH.

Bonpocbwi:

1. Packpritue Heonpenenénnocterd Buaa (0/0), 3aaHHBIX UPPALMOHATIBHBIMU BBIPaXKECHH -

MHU.

2. PackpbiTHe HeonpeaenEHHOCTEH BUa (oof/00), 3aJaHHBIX OTHOIICHHEM MHOTOUJICHOB.
Kntouegvie nonsamus: pa3HOCTb KBAAPATOB JBYX YKCEN, BEIPAXKEHUE COMPSIKEHHOE TAHHOMY,
KPUTHYECKHI MHOXUTENb, TEOpeMa O Mpejesie KOPHs, INIaBHasg 4yacThb MHOTOYJIEHA, BEJIMYHUHA 00-

patHasi 6€CKOHEYHO OOJIBIION.

3adanua:

1. HaiinuTe npenensr:



2. Haiinure nipenensr:
X2 +2x+3

a) lim———;
X0 2X° +3x+4

. X*+5,
B) lim=; :
X X 43

CoAlex+x® -1
o) lim———= -,

x—0 X

6) lim— =9 .
23 JYXx+1-2

2 —

r) lim X“+1-1

6) lim—**3

x>n 2x% +3X+4
(X2 +D>

r) lim

X0 (X+1)100 4

3ansTue 17. [Ipenes u HenpepbIBHOCTH PYHKIMH.

Bonpocwi:

1. PackpsiTie HEOMpeAEIEHHOCTEN BH 1A (00-0).

Kniouesvie nonsmus: mpeoOpa3oBaHUE Pa3HOCTH alreOpandeckux (pyHKIUH K BUAY OpooH,
BBIJICJICHUE KPUTHYECKOTO MHOXHMTEISA, packpbite Heompenenéunocreit suma (0/0) u (oo/0), ym-
HOXKEHUE U JeNICHUE Pa3HOCTH ABYX (DYHKIUN Ha CONMpsKEHHOE BBIPAXKEHUE, OTHOCTOPOHHUE Ipe-
nenbl Ha 0@CKOHEYHOCTH, M3BJICYEHUE KBAJAPATHOIO KOPHS M3 OYKBEHHOT'O BBIPAKEHUS, B3aUMHAas
CBSI3b OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BETUYHH.

3aoanusa:
1. Haiinure npeaeins:

a) XILTO(‘/“ X2 —X);
B) xIlr+71w(x—\/x2+x+1);

) XILm(Jx2+x+l—Jx2—x);

%) tim X X",
o 3x2 -4 3x+2)’

0) xIirgnoo(\/lerz —X) ;
r) XIirpﬂ(x—\/szrXJrl);

e) |im(i— 12 j;

) lim 3+ x+ X2 _\/9—2x+x2
2 X -3x+2  x*-3x+2

w

3ansitue 18. [Ipenen u HenmpepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. TepBsIil 3aMeyaTENBHBIN MPEE.

Kniouesvie nonsamus: 0OCHOBHbIE TPUTOHOMETPHUECKUE TOXKAECTBA, (POPMYJIIBI CHHYCA U KO-
CHHYCa JBOIHOrO yria, popMyJsibl MOHMKEHHs] YETHON CTENEHU CUHYCa U KOCHHYca, (OpMYIIbI Te-

pexofa K MOJIOBUHHOMY YTITy.
3aoanus:
1. Haifnure npenensr:
sindx .

a) lim——;
x-0 5in5x

B) Iirro1(x~ctg X);

. Xtg x
lim——;
H) x-01 — COS X

=2
. sIn“ 2x
6) lim>2 X
x>0 X
. 1-cos2x .
r) lim————=
x>0 XSin X

. sin?3x
e) lim

x—0 ,1_3X2 -1 ’

Bropoii cemecTp
3ansaTue 1. [lpousBognas n nuddepennual.
Bonpocnwi:
1. HaxoxkieHue MpOM3BOAHBIX C TOMOIIBIO TaONWIBI M mpaBui nuddepeHImpoBanus oc-

HOBHBIX 3JIEMEHTApHBIX (QYHKIUH.



Kniouegvie nonamus: onpeneneHue MpOU3BOIHON; TaOIUIa TPOU3BOIHBIX OCHOBHBIX 3JIe-
MEHTapHbIX (QyHKIUH; npaBuia nuddepeHnupoBaHus anredpandeckol CyMMBbI, MPOU3BEACHUS U

YaCTHOTO JBYX (PYHKITHIA.
3aoanus:
1. Haiinure mpou3BOAHBIE (PYHKITHIA:

1) y=7x"+3x* —4x-1;
3) yzfi/?—4x6+5|nx—7cosx+tgx+ctgx;
5) y:5x+6x+(%] ;

7) y=arctg x —arcctg X ;

9) y=¥xInx;
11) y:I_n—X+xctgx;
sinx
13) y o Xgx
)y 1+x?

5 3 .
2) y=W+7—F+2,

4) y=log, x+3log, X ;
8 6

6) y:a—ﬁ;

8) y=x*gx;

10) y=x’log,x;

Ix .

Ix+1’

12) y=

2. Haiinute 3HaYeHUS MPOU3BOTHON (QYHKITHH:

a) f(x)=%_l, Haiitn £'(0), f'(2), f'(-2).

0) f(x) :InTX, HauTH f'(e), f’&), f'(e?).

3anstue 2. [IpouzBoanas u quddepennuan.

Bonpocuwi:
1. Ilpon3BoaHbIE CIOXKHBIX (PYHKINH.

Kniouegvie nonamus: cynepno3uuus AByX (YHKIMHA, BHEIIHSAS (QYHKUUS M BHYTPEHHSS
¢byHKIMA, npaBwio auddepeHIUpoBaHUS CI0XKHOW (QYHKIUHU, (Gopmynbl auddepeHInpoBaHus
CIIO’KHBIX (QYHKIUH, TpaBuio AuddepeHnpoBaHus CyMMbI U IPOM3BEACHUS IBYX (QYHKIHH.

3aoanus:
1. Haitnure npou3BoaHbIe GYHKITHIL:

1) y=sin(x* +5x+2);

3) y=sin’x;
5) y=e"%;
1 . X2
7) y==arcsin — ;
) y=5 7
1+2x .
9) y=In 1-2x"’
11) y = xarctgv/2x -1~ '2);_1.

2) y=+1+5c08X ;
4) y=Insinx;

6) y=In(x*-3x+7);
2 2
8) y=in®& X

a?-x°

10) y = xInx +arcsin V/x ;

3anstue 3. [IponzBoanas u quddepeHuua.

Bonpocbwi:
1. ITpon3BoaHbIE CAOKHBIX (QYHKIIUH.

Kniouegvie nonamus.: cynepno3unus 1ByX, TpEX u Oonee GpyHKuMi, npaBuio audepeHuu-
pPOBaHUS CIOXHOM QyHKIUHU, popMynbl auddepeHInpOBaHUS CIOKHBIX M OCHOBHBIX 3JIEMEHTap-
HBIX QyHKIMH, TpaBuia qudQepeHIpoBaHms CYMMBI, IPOU3BEACHUS U YaCTHOTO IBYX (DYHKITHA.

3aoanusa:
1. Haiimute nmpou3BoaHbIC ()YHKITHI:

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

2) y=Ininyx
4) y=sin*x%;



COsS X X

5) y=sin*x+cos*x; 6) y=sinzx+lntga;
7) yzegcosg; 8) y=e£;

9) y:::ztg::; 10) y=log,cosv1+x ;
11) y =arcsinv1—4x 12) y=arctg/6x—1;

13) y=arctg§—i2; 14) y=In’sinx;

15) y=x?arcsinv1-x* .

3ansaTue 4. [IpousBognas u nuddepenuual.

Bonpocnwi:

1. Tuddepennman GyHKIUH.

2. IIpou3BoiHbIE HESABHBIX (DYHKIUH.

3. IlpousBoHbIe GYHKINH, 3aIaHHBIX TAPAMETPUICCKUMHU YPABHEHUSIMH.

Knrouesvie nonamus: onpenenenue nuddepennuana ynkuuu, popmyna nuddepeniuana
¢bynkuuu, npasuia TudGepeHIMPOBAHAS CYMMBI, IPOU3BENICHHS, YACTHOTO U CIIOKHOW ()yHKIIHH,
MOHATHE HESIBHOU (YHKIIUH, IPaBUiIo AudepeHnupoBanus HEIBHON (PYHKIINU.

3aoanus:

1. Haitnure nudpepenuunansl GyHKIHII:

1

a) y=e cox; 6) y=arcsin/x ;
B) y = X+1 . r) y= COS X
Ix+1' 1-sinx
2. Haiinute mpou3BOJHbIC HESBHBIX ()YHKITHI:
a)2x+y—-4=0; 0) xIny+ylnx=0;
B) Xcosy—ysinx=0; T) \/;+\/§—2:0;
) xy—arctg%:o; e) arctg(x+y)=x.
3. HaiimuTe mpou3BoaHbIe GYHKINHN, 3alaHHBIX TAPaMETPUIECCKUMHU YPAaBHEHUSIMHU:
« 1
X=2t+1, P
a) 1 6) t+1
y=t y=—t
t+1
x = a(cost +tsint), . X = acos’t,
y = a(sint —tcost); y = asin’t;

x = a(t —sint),

n) {

y = a(l—cost).

3ansTue 5. [IpousBognas u 1uddepenuual.

Bonpocuwi:

1. IlpouzBoanslie u tuddepeHranbl BHICIIUX HOPSAKOB.

Kniouegvie nonamus: npousBoaHas u nuddepeHuan BTOporo U TPeTbero MopsiiKoB, Ipu-
palleHue aprymeHTa, npupaiieHne QpyHKIUM, npeaesa OTHOUICHUs MmpupaiieHuss GQyHKIUU K Ipu-
pallleHHIO apTyMEHTa, CeKyllas, KacaTelbHas, YII0BOW KOA(QQHUIMEHT KacaTenbHoM, mpasuio Jlo-
MUTAJS PACKPBITUS HEOIIPEIeIEHHOCTEH.

3aoanus:

1. HaiimuTe mpou3BOAHBIC BTOPOTO MOPSAKA OT (DYHKITHNA:

a) y=e’x2; 0) y=cos®’x;

B) y=+v1+x*; r) y=In2x-3);



n) y=xsinx; e) y:X—+1.
x-1

2. Haiinute npou3BOHBIE TPETHErO MOPSAIKA OT DYHKIUH:

a) y:arctgg; 0) y=xe";

B) y=e"cosX; r) y=x’sinx;

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

3. Haiigure nmpousBoiHbIC N-TO MOPSIKA OT (PYHKIIHIA:

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

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

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

4. Haiinure nudQepeHmaisl BTOPOro U TPETHETo MOpsIKa OT (PyHKIUII:
a) y=4x"-7x"+3; 0) y=cos2x;

B) y=4"; r) y=+In’x—-4.

3ansTue 6. UcciienoBanmne QyHKIUIA.

Bonpocwi:

1. PackpsiTue HeompeaenEHHOCTel no npaBuny Jlonurans.

Kniouesvie nonsmus: onpenenenus: neonpeaeiaéunocreir suaa (0/0), (oo/), (0-0), (00-00),
npasuiio JlonuTasst packpeitusi HeonpeaenéuHocrei Buaa (0/0), (0o/o0), mpeodpa3zoBaHe pa3HOCTH
dbyHKIUH K BULY ApoOuU, MPOU3BOIHBIE BBICIIUX MOPAIKOB, MpaBuiaa AUPQGEepeHInpOBaHUS CYMMbI
Y TIpOU3BeNCHUS (PYHKITUIA.

3adanus:

1. Haiinure npenens! no npasuiry Jlonurans:

1) limi=o%X, 2) lim& = .
x-0 X x>0 In(1+ X)

3) IimM'

: 4) lim =2 .
x— T — 2arctg X

a [ne* —e?)’

5) lim(sec x —tg x) ; 6) lim(arcsin x -ctg ) ;
x>%
. 1 1 .
7) lim —-——|; 8) lim(tg x-Inx) ;
) X—>1(x—1 Inxj ) Ho(g )
3 2
G
%) ling %
COSX + — —1.
2

3ansaTue /. UcciaenoBanue GyHKIUIA.

Bonpocuwi:

1. YpaBHeHue kacaTelbHON 1 HOpMaJu K TpaduKy QyHKIIHH.

2. HauOonbIiee 1 HaUMeHblIee 3HaYeHUsl (PYHKIIMU Ha OTPE3Ke.

Kniouegvie nonsasmus: reOMETpUUECKUI CMBICT MPOU3BOJHON B TOUKE, ypaBHEHUE MPSIMOH,
NpOXOAALIeH Yepe3 AaHHYI0 TOYKY C JaHHBIM YIJIOBBIM KO3(QHUIIMEHTOM, yCIOBUE MEPIEHIANKY-
JSIPHOCTH JIBYX MPSIMBIX, MPOU3BOAHAs (PYHKUIMH, 3aJJaHHON IapaMeTpuuecku, Teopema Beitepmit-
pacca o cBoOIcTBE (PYHKIIMH, HETIPEPHIBHOM Ha OTpE3Ke, HEOOXOIMMOE YCIOBHE dKCTpeMyMa (yHK-
LUH.

3aoanus:

A 1
1. CocTaBbTe YpaBHEHHS KACATEIBHOM i HOPMAIA K rapaboie y = X° B Touke M (E; 1}.

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



3. CoctaBbTe ypaBHEHHE KacaTeJIbHON M ypaBHEHHE HOPMaJH K rpaduKy (yHKIHH, 3a/1aH-
HOMW [IAPaMETPUYECKH, B TOUKE (X,;Y,), COOTBETCTBYIOLICH 3alaHHOMY 3HAUEHUIO TIapaMeTpa t =t,:

x =asin’t, x =3 cos t,
a) n 0)
3 - Y
=acos’t, t,=—; =sint, t,=—;
y 0 3 y 0 3
x=2t—t?,
B)
y=3t-t° t, =1
4. Haiinure HanOoJblliee M HAMMEHbIIIEe 3HaUeHHs QYHKIMH Ha 3aJJaHHOM OTpe3ke [a; b]:
a) y:x2+%—16; x e[l 4] 0) y=4—x—i2; x e[L 4]
X

3anstue 8. UccienoBanue pyHKIUI.

Bonpocwi:

1. UccnenoBanue QyHKIIUH U MIOCTPOCHUE TPAPHUKOB.

Knrouesvie nonsamus: 061acTh ONPEaEICHUs U TOYKH pa3pbiBa GYHKIUU, YETHOCTh U HEUET-
HOCTh (PYHKIIMH, BEPTUKAIbHBIC, TOPU3OHTAIBHBIC W HAKIOHHBIE aCUMITOTHI rpaduka, KpuTHIe-
CKHE€ TOYKH 1-ro poja, HHTEpBaJlbl MOHOTOHHOCTH, TOYKH AKCTPEMyMa U SKCTPEMYMbI (QYHKIIHH,
KPUTHYECKHE TOYKH 2-TO POJa, HHTEPBAJIBI BBITYKIOCTH U BOTHYTOCTH Ipaduka, TOUKH Teperuoa,
TOYKH TMepeceueHus rpauka ¢ ocsiIMi KOOPAMHAT, OCTpoeHue rpaduka GyHKIUU TO €€ MOIHOMY

HCCIIEA0BAHMUIO.
3aoanus:
1. BBINMOTHATE MOJHOC UCCIICIOBAaHUE H MOCTPOUTE TpadKu (PYHKITHIA:
Q) y=X 14, oF) b 2
X x-1
3anstue 9. UccienoBanue GpyHKIuiA.
Bonpocuwi:

1. UccnenoBanne pyHKIMNA U TOCTPOEHUE TPaPUKOB.

Knrouesvie nonsamus: 00nacTh ONpeaeieHrs U TOYKU pa3pbiBa (YHKIIUU, YETHOCTh  HEUET-
HOCTh (DYHKIIMM, BEPTUKAIbHBIC, TOPU3OHTAIBHBIE U HAKJIOHHBIE aCUMITOTHI Tpaduka, KpuTH4e-
CKH€ TOYKH 1-ro poja, MHTEpBallbl MOHOTOHHOCTH, TOYKH JKCTPEMyMa U SKCTPEMYMBI (DYHKIIUH,
KPUTUYECKHE TOYKHU 2-TO POJia, MHTEPBAIBI BHIMIYKIOCTA U BOTHYTOCTH I'paduka, TOUKH meperuoa,
TOYKH TMepeceueHus rpaduka ¢ ocsiMi KOOpAUHAT, TOCTpoeHue rpaduka pyHKINUU MO €€ MOTHOMY
HCCIIEIOBAHMUIO.

3adanus:
1. BeImoyiHATE MTOJTHOE UCCEAOBAHUE U TIOCTPOTE rpaduKu (PyHKITHI:
2 4x?
a) y=———; 0) y= :
)y X + 2x )Y x* +3
3anstue 10. UccienoBanne GyHKIMiA.
Bonpocbwi:

1. UccnenoBanue pyHKUIUI 1 OCTpOSHHE IPAPUKOB.

Kniouesvie nonsamus: 0051acTb ONpeeneHusl U TOYKH pa3pbiBa (YHKINHU, YETHOCTh U HEUET-
HOCTh (PYHKILMH, BEPTUKAJIbHBIC, TOPU3OHTAIbHBIE U HAKJIOHHBIE aCUMITOTHI rpaduka, KpUTHUe-
CKHE TOYKH |-TO pojaa, HHTEPBAIBI MOHOTOHHOCTH, TOYKH SKCTPEMyMa M SKCTPEMYyMbI (yHKIIHH,
KPUTHYECKHE TOYKH 2-TO POJa, UHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH Ipaduka, TOUKU meperuoa,
TOUYKH IepeceyeHus rpaguka ¢ ocsIMH KOOpJMHAT, OCTpOeHue rpaduka GyHKINUU TO €€ MOJHOMY

HCCJIEIOBAHUIO.
3aoanus:
1. BeInmorHATE TOJTHOE UCCIIEIOBAHUE U MTOCTPOITE rpaduKu PYHKIIHIA:
12x 4 — X3
a) y=——"-—, 0) y= .
) x?+9' ) X

3ansTue 11. DyHKIHMU HECKOJIbKHUX MEepPeMEeHHbIX.
Bonpocuwi:



1. Haxoxnenue obmactu onpeaencHus: GyHKIIUHN IBYX MTEPEMEHHBIX.

Kniouesvie nonsamusi: odnactb onpeneiacHnus QyHKIMHA, OKPECTHOCTh TOYKH, BHYTPEHHHE U
IpaHUYHBIC TOYKH O0JIACTH, 3aMKHYTasl U HE3aMKHYTast 00JIacTh, OTPAaHIYCHHAs! U HEOTpaHUYCHHAs
0011acTh.

3aoanus:

1. Hatimute u m300pazute o0aacTh ompeaesneHus QyHKINN, 3aJaHHBIX CIAEAYIOIMHUMH (Hop-
MyJIaMu:

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

) Z = arcsin X +arccos X .

3ansTue 12. ®yHKINH HECKOJIbKHUX MepeMeHHbIX.

Bonpocwi:

1. YacTtHble NpOU3BOAHBIE IEPBOTO MOPSAKA.

Knrouesvie nonsamus: 4acTHbIE TPUPAIICHUS U YACTHBIC MPOU3BOAHbBIC, (PU3UUECKHI CMBICT
YaCTHBIX MPOM3BOJHBIX, TAOIUIA MPOU3BOAHBIX, MpaBuia auddepeHuupoBanus, 1uddepeHupo-
BaHUE CIIOKHBIX (PYHKIIUH.

3aoanus:

1. Haiinute 4acTHBIC TPOU3BOIHBIE OT (PYHKIIMIA:

a) z=x>+3x°y - y?%; 6)z:X;
X
B) 7= Xy : r)z=arctgl;
X—y X
y
n) z=xye* e) z=¢e *;
y
K) 2=Xy +——.
) Yo
3anstue 13. ®yHKINH HECKOJIBKHUX NepeMeHHBbIX.

Bonpocuwi:

1. TTonnuelii quddepennunan GyHKIUU ABYX TEPEMEHHBIX.

2. Ilpon3Bo/gHast 11O HATIPABJICHHUIO. | paueHT.

Kniouegvie nonsamus: Gopmyiia MoJHOTO NpupanieHuss QyHKIUN ABYX MEPEMEHHBIX, AU Q-
dbepennupyemast GyHKIHS, TJIaBHAs JIMHEHHAs YacTh MOJHOTO MPHUpAIleHUs, YacTHbie quddepen-
1UaJbl, NONHBIN Auddepennnan, rpaAueHT QyHKINY, HAPaBIISIONIMEe KOCHHYCa BEKTOpa, MPOU3-
BOJIHAsI 110 HANPABJICHUIO BEKTOPA.

3aoanus:

1. Haiinure nuddepennuans cneayomux QyHKInn:

a) z=sinxy?; 6) z=tg>;
y

B) Z=XyCOSXy .
2. Haiimure IpOM3BOIHYIO MO HarpapieHmio (yHKImH Z = X° +y? B Touke M(1; 1). Pac-
O . T, 6 T, T
CMOTpPHTE Cy4yau, KOT/ia HallpaBJIeHHWEe COCTaBIsAeT ¢ ocbio OX yrom: a) 3 ) o B) 5

2 2

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

Yau, KOTJia HallpaBJICHUE COBIAJIACT: a) C HAIIPABJICHUEM PAJIyC-BEKTOpa ITOW TOUYKH; O) C HAIpaB-
JICHHEM BEKTOpa a=4i—-3j.

4. Harigure grad z:

a) z =2L1 B Touke M(0; 3);

X2 +y?+



2X
2
0) z=e“" BTOuKe M(1;1).
5. Haiigure grad u u [grad uf: u=+x*+y?+2z* B Touke M(-1; 2; 0).
3ansTue 14. DyHKIHMU HECKOJIbKHUX MepeMeHHbIX.
Bonpocwi:
1. YacTHble NpON3BOHBIC BHICIIUX MOPSIIKOB.
Knrouesvie nonsamus: 9acTHas MPOU3BOAHAS OT YACTHOW MPOM3BOJHOMN, CMEIIAHHBIC YaCT-
HbI€ MPOU3BOAHBIE BTOPOTO MOPSAKA, YACTHBIE MPOU3BOAHBIC BHICIINX MOPSAKOB, HE3aBUCUMOCTH
YACTHBIX MTPOU3BOJIHBIX BBICITUX MOPSIKOB OT MOPsika U dHepeHIIMPOBAHMS.

3aoanus:
1. HaiiguTe yacTHbIE TPOU3BOAHBIE BTOPOTO MOPSIKA:
2
z= 0) z=xe¥;
a)z=— 2 )
B) z=In(x+ev).
*z _ 8z y
2. IIpoBepbTe, 4TO st KUK Z = arct L
posep ooy~ oyox byHKir g
2 2
3. z=¢e"cosy . [lokaxwure, 4To a—§+a—§ =N .
ox= oy
4. Haiigute yacTHbBIE MPOU3BOAHBIE TPETHETO MOPSIKA:
a) z=x"+5y° +3x—y; 0) z =sin(3x—2y);
B)z=5; r) z=xy°.
3 3
5. u=xz +e” +y. [lokaxwure, 4TO aTu:a_ul
OX“0y  OXOyox
3anstue 15. ®yHKIMH HECKOJIBKHUX IepeMeHHBbIX.

Bonpocuwi:

1. OkcTpemyM (YHKITUU IBYX [IEPEMEHHBIX.

Knrouegvle nonsamus: TOYKA MaKCUMyMa U TOYKA MUHUMYMa (YHKIIMH, YaCTHBIE TTPOU3BO/I-
HbIE TIEPBOTO MOPSAIKA, HEOOXOAUMBIE YCIOBUS HKCTPEMYyMa, CTallMOHAPHBIE TOYKH, YaCTHBIE MPO-
W3BOJIHBIE BTOPOTO TOPSIKA, TOCTATOYHBIE YCIOBUS IKCTPEMYMA, JIOKAJIbHBIA U TI00aTbHBIM KC-

TPEMYM.
3aoanus:
1. Haiigute skcTpeMyMbl GyHKINIA:
a) z=x*+y’ +xy —4x-5y; 0) z=y*— x> +Xxy —2x—6y;
B) z=x>-y®-3xy; r) z=2x>—xy® +5x* +y°.
3ansitue 16. HeonpenesieHHbIi MHTErpaJ.
Bonpocuwi:

1. MeTon HEeTOCPEACTBEHHOTO HHTETPUPOBAHUS.

Knrouesvie nonamus: neppooOpa3Hasi, HEONMPEIEIEHHBIN UHTErpaj, TaOIUIla OCHOBHBIX HH-
TerpajgoB, CBOMCTBA HEOMPEACIEHHOTO UHTErpaia, IEUCTBUS CO CTENEHIMU U KOPHAMH, OCHOBHBIE
TPUTOHOMETPUYECKHE TOKIECTBA, METO/I PA3JI0KEHUS APOOH Ha CyMMY MPOCTEHIINX ApoOeH.

3aoanus:
1. TIpuMeHsiss METO/I HEMOCPEACTBEHHOTO HHTETPUPOBAHNS, BBIYUCIIUTE HHTETPAJIBI:
1) j(x2+3x3+x+1)dx; 2) J.(x4+5x+3\/;+i2+l)dx;
x2 X
e 3- thg X4
3) || 2- = [dx; 4) X
) -[ [ N ] J. cos? x

X . x*+2
) [ O [t



7) I(i—%}dx; 8) J.de,

3x* +3x° +1
2 -[ x> +1
3ansaTue 17. HeonpeneseHHbI HHTErPAJI.
Bonpocnwi:
dx

1. Merox 3aMeHBl NEepeMEHHOM B HHTerpaizax Buupa: 1) J'f(ax+b)dx 2) j ibrac’
ax® +bx+c

() 4 f'0) f')
¥ 3 _x
J\/ax2+bx+c If(x) '[\/f() J.(f(x))
Kniouesvle nonsmus: noacraHoBka: 1) t=ax+b, 2) t ectb OCHOBaHHE BBIZCICHHOTO KBajipa-
Ta CyMMBI WM Pa3HOCTHU B 3HaMeHaTtene; 3) t= f(x).

3adanusa:
1. Beruucnute UHTETPaJIbL:
1) I(2+5x)9dx; 2) J‘3\/3—7xdx;
dx . dx .
3) J.\/3—2x—x2 ’ 4) J.3x2—2x—1’
4 c0s 3x
) -[3+S|n3x
2x—-3 , . x5dx .
7)J. 7 dX, 8) J.Xl4+5
9 x+1 . 10 X+1
) J.\/x +1 ) Iv1 x2
X . \/2+In
1) jx(1+lnx)5 ' 12) j

3ansitue 18. HeonpenesieHHblil MHTErpaJ.
Bonpocuwi:

1. MeTo/ 3aMeHBI TEpEeMEHHON B HHTErpaiax Buaa: 1) j f (@(X)) - @'(X)dx .

Kniouesvie nonsimusi: noacranopka: 1) t = ¢(x) .

3adanusa:
1. Beruucnure WHTETpaIbL:

1) je’xz xdx ; 2) _[e”sxsin xdx ;

3) jCOkde; 4) j

C0S 3X arctg *x
: 6 dx ;
°) j\/3+55|n3x ) J. 1+x°

7)J- a;cm:x : 8) [{1-6x*x‘dx;

1
sm—

cos? X

9)j

3aH$lTI/Ie 19. HeonpenesieHHbII MHTErpaJ.
Bonpocbwi:
1. Meroa UHTErpUpPOBaHHUS 10 YACTSIM.

Knrouegvie nonsamus: GopMyiia UHTETPUPOBAHUS 110 YACTSIM: judv: uv—jvdu , TPU TPYIIIIbI

WHTETPANIOB, peliaeMbie 1o (popMysie HHTErPUPOBAHUS IO YACTSIM.
3adanua:



1.C IIOMOIIBIO METOAA UHTCTPUPOBAHUA 110 YACTAM BBIYHUCIIMTC UHTCTPAJIbI.

1) J.xesxdx; 2) J.xze%dx;

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

5) j(4x3 +6x—7)Inxdx ; 6) jln(xz +2)dx;
arcsm\/_ xdx

g -[ X 8) -[sinzx \

9) jezx cos 3xdx .

3ansaTue 20. HeonpeneieHHBIN HHTErPaJI.
Bonpocbwi:
1. CrieruasibHBIE IPUEMBI BBIYUCIICHUSI HHTETPAIIOB OT TPUTOHOMETPHUYECKUX (DYHKIUN BH-

Ja jsinm xcos" xdx .
Knrouesvie nonamus.: naTerpan J sin™ xcos" xdx OepeTrcs 3aMeHOl IEPEeMEHHOM:

1) m — mo6oe Henoe Yruciio, N — HEYETHOE MOJIOKUTEIBHOE YHCIIO; OACTaHOBKA t = SiN X;

2) M — HeYeTHOE MOJOKUTENBEHOE YHCIIO, N — JIF000E [eJI0e YKCII0; OJCTaHOBKa t = COS X;

3) m, N — HeYeTHBIE YKCIIAa ¥ XOTS ObI OIHO U3 HUX MOJIOKHUTEIBHOE; HHTETPAI IPUBOJUTCSI
K ciayyvato 1) win 2);

4) m, N — YeTHBIC MOJIOKHUTEIBHBIC YKCNA (B YACTHOCTH, OJHO M3 HUX MOXET ObITh PaBHBIM
Hyn10). [IpeaBapuTensHO HY)KHO MPUMEHUTH (OpMyITy TOHMKEHHUSI YETHON CTENIEHU CHHYCa U KO-

F 2 1—cos2a 2 1+cos2a . 1.
cunyca sin‘o==—=—, cos’o=———, smoccowzista. Jlanee uHTErpan npeodpasyercs B
CYMMY HHTETPAJIOB, PACCMOTPEHHBIX B Cirydasx 1)-3).
3aoanus:
1. Berauciure HHTErpajibl:
1) |sin?xcos xdx ; 2 L Xx;
) I ) I cos? x
3) Icossxsins xdx ; 4) jsin xdx ;
5) J-cosx . 6) J-cos X4
sin® x sin® x
7) Jcos xsin? xdx ; 8) jcos xdx .

3ansitue 21. HeonpenesieHHbI HHTErpaJ.
Bonpocwi:
1. CnenuanbHble MpHEMbl BBIYMCIEHUS HWHTErpajoB OT MpPPAalMOHANBHBIX (QYHKIUI BHIa

IR X, Wn/aerb dx
cx+d
Knrouegvie nonsimus: uaTerpan I R| x, Wn/ ax 48 dx OepeTcsi 3aMEHOI epeMEeHHOH t = "1/ ax+b .
cx +d cx+d

3adanua:
1. Beruucnurte uHTETpaIbl:
Jx Jx
X7 dx; o d
a)-'.3x+1x )IJ;+1X
dx . 3{/; .
) [ 0| T—f)d
I x+1 +1 . e) J- 5x — 6
VX+1 1 Vi1- 3x

3anstue 22. OnpeejeHHbIH HHTErPaJ.



Bonpocuwi:

1. Beruucienue OIMPECACIICHHOI'O MHTETpajia.

Knrouesvie nonsamus: dhopmyna Herorona-JIeiiOHUIIA, BBIYHUCICHHUE ONPENCIEHHOTO HHTE-
rpajga METOJOM HENOCPEACTBEHHOI'O MHTETPUPOBAHUS, METOJOM 3aMEHblI MEPEMEHHOM, METOA0M
WHTETPUPOBAHUS 110 YACTSIM, METOJIOM PALIMOHATIU3AIUH TOIBIHTETPATLHOTO BBIPAXKEHHUS.

3adanua:
1. Beruucnute UHTETpaIbL:

1) j (3x2 —1)dx ;

3) j—dx :

9) j-lnxdx.

3ansaTue 23. OnpeneeHHbIil HHTErpaJ.
Bonpocuwi:

1. Beruucienue OMPCACIICHHOI'O NHTETpajia.

6)

SN
~—
Ot b O O W
>
N
QD
N
|
>
N
o
3

3n
8) jxsin xdx

2n

Kniouesvie nousmusi: dhopmyna HeroTtona-JIeiiOHUIIA, BBEIYUCICHUE OINMPEICICHHOIO HHTE-
rpaja METOJAOM HEMOCPEACTBEHHOIO MHTETPUPOBAHMS, METOJIOM 3aMEHbI EPEMEHHON, METOAOM
WHTETPUPOBAHUS 110 YACTSIM, METOJIOM PAIIHOHATIN3AIUH TIOILIHTETPATHLHOTO BBIPAKEHUS.

3adanus:
1. Beruuciute UHTETpaIbL:

1) :[(\/——xz)dx;
3) j-(xz +x_1“)dX;

sin2xdx ;

Jx
\/;+1

dx
X +e ™

1
~

7

N—r

dx;

e O O

(o]
~

0

3ansitue 24. OnpeneseHHbIH HHTETPAJL.

Bonpocuwi:

1

2) | -

2
O1+x

4) IX(S —X)dx ;

6) |In®xdx ;

!
n/2

8) Icos xsin? xdx ;
0

1. Beiuucnenrue HeCOOCTBEHHBIX UHTETpalioB 1-ro poxa.

Kniouegvie nonsimus: MHTErpan OT HENIPEPHIBHON (QPYHKIINH 10 6ECKOHEUHOMY NPOMEXKYTKY,
MHTErpaJl ¢ IEPEMEHHBIM BEPXHHUM IPEAEIOM, HHTErPAJ ¢ IEPEMEHHBIM HU)KHUM IIPEIETIOM, CXO-
JSIIUICS] UHTETpajl, pacXoAIIUics HHTerpal, 0000meEnHbIe popmynsl HeioTona — JleliOHuna.

3adanua:
1. UccinenoBaTs CXOOAUMOCTh:

a) +j?e’*dx ;
0

B) +j:cxe‘xzdx :
0

0) +fsin xdx ;

0
F)T dx
1

X2+ %’



0 +0 dX
1) Ixexdx ; e) _[2— -
7 I XT+2x+5
3ansTue 25. OnpeneneHHbIA HHTETPaJI.
Bonpocuwi:
1. Beiuucnenue mioniaiu miockoi Gurypel.

Knrouesvie nouwamus: 1) munomaab KPUBOJIMHEHHOW Tpalelnuu, OTPaHUYEHHOW KpPHUBOM

b
y =1f(x), tne f(x) >0, x € [a; b]: S= I f (x)dx . 2) mIomank IWIOCKOH (DUTYpBI, OTPAHUYCHHOW CHU3Y U

b
cBepxy kpuBbiMu Y = f1(X) u y = f5(X), rae f1(X) <f2(x), x € [a; b]: S= j(fz(x) — f,(x))dx.

3aoanus:

1. Haiigure muiomany Guryp, orpaHi4eHHBIX JTMHUSMH:

a)y=4-x%y=0; 6)y=Inx,x=e,y=0;
B)Y=X4,y=2—-x% r)y:sin2x,y=1,x=g,rne%5xsg;

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

3ansitue 26. OnpenesieHHbIH HHTErpaJl.

Bonpocwi:

1. BerunciieHre 1Iomiain miocKoi Gurypsl.

Knrwouesvie nowsamus: 1) mnomaib KPUBOJIMHEHHOW Tpameluu, OrpaHUYCHHON KpUBOM

b
y =f(x), tne f(x) >0, X € [a; b]: S= I f (x)dx . 2) momank MWIOCKOH (PUTYpBI, OTPAHUICHHOM CHU3Y U

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

3aoanus:

1. Haitaute muomamy Gpuryp, orpaHUYEHHBIX JIMHUAMMY:

a)y? = 2px, x = h; 6)y=x3y=1;
B)y:COSZX—SiHZX,yZO,XZO,X:%; )X -y =1,x=2;
my=x5, y=x.

3anstue 27-28. IuddepenumnaibHbIe ypaBHEHHs! IEPBOIo MOPSIIKA.
Bonpocuwi:

1. Pemienne nuddepeHnnanbHbIX ypaBHEHUH € pa3/IeIeHHBIMU U Pa3JIesIOIIMMUCS Tepe-
MEHHBIMH.

Knrouesvle nowsmusa: nmuddepeHnmaibHOe ypaBHEHHE N-TO TOpsiaka, AuddepeHnairHoe
ypaBHEHHE MEepPBOro MOpsi/iKa, 00JIACTh ONpEAEICHNUs, pellieHre, HHTerpaibHas kpuBas auddepen-
[MAIbHOTO ypaBHeHUs l-ro mopsizka, 3amada Komm U ee HayallbHOE YCIIOBHE, T€OMETPUUYECKUI
cmbic 3a1a4yn Komu, obiiee u yacTHOe pemeHust JudepeHIaibHoro ypaBHeHus 1-ro nopsjka,
muddepeHInaIbHOe YpaBHEHUE C pa3eIeHHBIMUA U pa3JIesIIOIIMMHICS TEPEMEHHBIMH, OO WH-
Terpai.

3aoanus:

1. YOenutech, uto QyHKIMs y=(x+C)e* sBisercs pemenueM auddepeHInanIbHOro ypas-
HeHus y'—y=e”.

2. CoctaBbTe muddepeHnrabHOe YpaBHCHHE IO 3aJaHHOMY CEMEHCTBY WHTETPAIbHBIX
KPHUBBIX y =Cx’.

3. Pemnte muddepennmanbHoe ypaBHEHUE:

a) (1+y)dx—(1-x)dy =0; 0) xyy'=1-x°.

4. Haiinute yactHOe perieHne auddepeHnnanbHoro ypaBHeHHMS:



a) ydx +ctgxdy =0, y(gj:—l; 6)2\/§dx—dy=0, y(0) =1.

5. Onpenenure yrcneHHOCTh HaceneHus Poccun uepe3 20 yier, cuuTasi, 4TO CKOPOCTh MPH-
pocTa HaceJIeHHUs MPONOPLHUOHAIbHA €r0 HATMYHOMY KOJIMYECTBY, U 3Hasl, YTO Hacenenue Poccuu B
2000 roay cocrapisiio 145 mitH. denoBek, a mpupoct Hacenenus 3a 2000 ro 661 paBeH 2 %.

3ausrue 29-30. {uddepeHnuaibubie ypaBHEeHHS EPBOro MOPsSAKA.

Bonpocuwi:

1. Pemienue nuHelHbIX AuddepeHnnaIbHbiX YpaBHEHHI MepBoro mnopsjaka meroaom bep-
HYJUTH.

2. Ypauenus bepnysm.

Kniouesvie nonsamusa: nunerinoe nuddepeHuaibHoe YpaBHEHHE TIEPBOTO MOPSIKA, METOM
bepnymnu, nmuddepenunansuoe ypasHenue bepnymin, nuddepeHuanibHoe ypaBHEHHE C pasjie-
JICHHBIMHU U Pa3JICIISIONIMMHCS MEPEMEHHBIMH, 001IIee M YaCTHOE PEIICHUs, OO HHTETPal.

3aoanus:
1. Pemmre nudpepennnansHoe ypaBHEHHE:
1 X
a) y'+ytgx=—+3 0) y'+ =2;
) Y HAgK= ) Y+

B) xy' —4y=x2Jy.
2. Haiinure gactHOe penienne qudGepeHIaILHOT0 YPABHCHHUS
a) s’ —ssint = 2sin2t, s(0) =1, 0) pr'+r—e® =0, r(o) =2a;

A
B)y—;y=—f,y®=—L

3ansTue 31-33. [ludppepenuuaibubie YpaBHEHHsS] BTOPOro MOPsiAKa, JOMYyCKAKIIUE
NOHUKEHHUe MOPAIKA.

Bonpocuwi:

1. Pemienne nuHeiHBIX AuGGEepeHIMaTbHBIX YPaBHEHUN BTOPOTO MOPSIKA, JOMYCKAOIUE
MMOHMKEHHUE TTOPSI/IKA.

Knrouesvie nonamus: nuddepennmanbHoe ypaBHEHHE 2-TO TOPSAKA, 001aCcTh ONPEaSICHNUs,
pemienue, 3anada Komm u ee HauaiabHOE yCIOBUE, TEOMETPUUYECKUM cMbIch 3aiaun Komu, obiiee u
gacTHOE perieHus nuddepeHImanibHoro ypaBHeHHs 2-To mopsaka, Tpy Buaa auddepeHImanbHbIX
ypaBHEHHI BTOPOTO MOPSIKA, JOMYCKAIOIIMX MOHWKEHHE mopsiaka: 1) y” = f(x) — MOBTOPHOE WH-
TerpupoBaHre 00enx yacteil ypaBHeHHS; 2) F(X; y'; y") =0 (IBHO HE COACPKUT QYHKIMH Y) — 3aMe-
Ha y' = p=p(x);3) F(y; ¥;y") =0 (IBHO HE COACPIKUT MEPEMEHHYIO X) — 3aMeHa y' = p = p(Yy).

3adanus:

1. Haiigute oOmiee pemenne nud@epeHnrnaibHOT0 YpaBHEHUS:

a) y"=sin4x+2x-3; 0) y'=

> +X=sinx;

B) y" =€ +cosx—2x%; r) y =xe +37.

2. Haiinute wacTHOe pemieHne nudepeHIMalbHOT0 YPaBHEHHUS, YIOBIETBOPSIONIEE 3a/1aH-
HBIM HaYaJIbHbIM YCJIOBHSM:

a) y"=(e* +sin3x)x, y(0)=y'(0)=1; 0) y'=(xX* +7x+9)e*, y(0)=1y'(0)=4.

3. Haiinute obuiee penienue auddepeHnnanbHoro ypaBHeHHS:

a) y"-y'ctg x = 2xsinx; 0) y”—%y'=2x3;

B) (x+1)y" =y -1, r) X’y"+x°y'-1=0.
4. HaiimuTe yacTHOe petieHre audGepeHIMaIbHOTO0 YPaBHEHHUS, YIOBICTBOPSIONICE 3a/1aH-
HBIM HaYaJIbHBIM YCIOBHSIM:

a) (L+x%)y"-2xy'=0, y(0)=0, y'(0)=3; 0) y"(l+|nx)+y7':2+lnx, y(@) =05, y'(2) =1.

5. Haiigure oOree pemienue nugGepeHIuanrbHoro ypaBHEHUS:



a) y'y-(y)’ -1=0; 6) 2yy"-3(y)* =4y*;

B) ¥V =y+(¥)"); ) L+yy)y" =@+)°)y'

6. Haiiqute yactHoe pemieHne auddepeHInanbHOro ypaBHEHUs, YIOBIETBOPSIOIEE 3a/1aH-
HBIM Ha4aJIbHbIM YCJIOBUSIM:

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

3austue 34-36. Jluneiinbie nuddepennuaibHble YpaBHEHUs] BTOPOro MoOpsijiKa ¢ Mo-
CTOSIHHBIMHU K03 puuuenramMmu.

Bonpocbwi:

1. PenieHne JTMHEWHBIX OJHOPOAHBIX U HEOJHOPOAHBIX MU (DEpPCHIMATBHBIX YPaBHEHUH 2-
ro NOPSAJKA C OCTOSIHHBIMU KO3 PUIIMEHTaMU C IPaBOI YaCThIO CHEIUAIBHOTO BUAA.

Knrouesvie nonsmus: maHeriHOe AuQGEpeHIInaIbHOe YPaBHEHHE BTOPOTO MOPSAKA C MMOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE YypaBHEHHS; CBOICTBA OJIHOPOJHBIX
YpPaBHEHUH, JIMHEHHO 3aBUCHUMBIE U HE3aBUCHMBIE PEUICHUS, ONPEACIUTENL BpoHCKOro, xapakre-
PUCTHYECKOE YpaBHEHHE, JEHCTBUTENbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUYECKOTO YpaBHe-
HUS, METOJ HEONpeACeHHBIX K03(DHUIMEHTOB, MpaBas 4acTh ypaBHEHHS Buua f(x)=e** P (X),
npasas 9actb Buaa f(x)=e* (P, (x)cosbx +Q, (x)sinbx) .

3aoanus:

1. YcraHoBuTe, Kakue U3 CIEeAyIOMUX Hap QyHKUUN TUHEWHO HE3aBUCUMBI, a KaKue — JIH-
HEWHO 3aBHCUMBI:

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

B) €, e T) sinxcosXx, sin2x.

2. Jlanbl pyHKIIMU Yy, =€* U y, =e . CoCTaBbTE OJHOPOAHOE MU PepeHIIMaTBHOE YpaBHe-
HUE BTOPOTO MOpsAKAa C MOCTOSHHBIMH KO3 UIeHTaMH, O0Ilee pelieHrHe KOTOPOro UMEET BHJ
y=Ce*+C,e ™.

3. Hatigure obmiee permenne quddepeHIIMaTLHOTO YPAaBHCHHUS:

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

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

4. Haiinute yactHoe perienue quddepeHIHaIbHOr0 YpaBHeHHS:

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

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

5. Haiimute ob1iee pemnieHne TUHEHHOTO HEOTHOPOAHOTO AU(dEepeHIInaTIbHOTO YpaBHEHUS
2-T0 TIOPSIIKA C TIOCTOSTHHBIMU KO3 (PHUIIUEHTaMHU C TPaBOil YaCThIO CHEIUATBHOTO BU/IA!

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

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

6. Haiimute 9acTHOE pelieHne JIMHEIHOTO HEOAHOPOIHOTO AU PepeHIINaTbHOTO YpaBHEHUS
2-TO TIOpSAJIKA C MOCTOSHHBIMU KO3 PUIIMEHTaMU C MPaBOW YaCThIO CHEIUAIBHOTO BHUJA, YIOBIIE-
TBOPSIOIIIEE 3aIaHHBIM HAYaJIbHBIM YCJIOBHSIM:

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

3

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

4. MeroanyecKue yKa3aHus JJis1 00yYalomMXcsl 0 OPraHu3anuu caMOCTOATEILHONH padoThl

CamocrosiTenpHast paboTa 00yJarOIIUXCS SBISIETCS BAKHEHUIITMM BUIOM OCBOCHUS COJ/IepIKa-
HUA JUCHUIIINHBI, ITOATOTOBKU K IMPAKTUYCCKUM 3aHATHUAM U 5K3aMCHY. CaMocTosTenbHast pa60Ta
pa3BUBaET y 00yUYaIOIIMXCA YMEHUE YIUTHCS, JOPMHUPYET CIIOCOOHOCTH K CAaMOPa3BUTHUIO, TBOPYE-
CKOMY NPUMEHEHUIO MOIy4YeHHBIX 3HAHUH, crioco0am aganTainuu K mpodecCHoHaNbHOM NesITeIbHO-
CTH B COBPEMEHHOM MUDE.



Opranuzanus caMOCTOSITEIbHON pabOoThl 00yJarOIUXCs OPUSHTUPYETCSl Ha aKTUBHBIE Me-
TO/IbI OBNIAICHUSI 3HAHUSIMH, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, epexo1 OT MOTOYHOTO K UH]IU-
BUYJIN3UPOBAHHOMY OOYUEHHIO, C yYETOM MOTPEOHOCTEN M BOZMOKHOCTEH JIMYHOCTH.

4.1. Popmbl camocToATeNIbHOU pPaboTbi

B xoze ocBoeHus AMCUMIIIIMHBI CAMOCTOSITENIbHAS Pa00Ta CTYIEHTOB OPTaHU3YETCs B TPEX
B3alMOCBS3aHHBIX (opMax:

— BHEayIMTOPHAs CAMOCTOSATEIbHAs PadoTa,

— ayJIUTOpHAsl caMOCTOsITelIbHas paboTa MoJ| HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpeEnojia-
BaTes;

— TBOpYECKasi, B TOM YHCJI€ HAyYHO-HCCIIEe0BaTeNbCcKas padora.

Bunamu BHeay TUTOPHOM CaMOCTOSITENILHOM paOOThI CTYIE€HTOB SIBIISIOTCS:

— IOJrOTOBKA K JIEKIUAM, IPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSM,

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

— BBINOJTHEHHE JOMAITHUX 33JJaHUil pa3HOOOPAa3HOTO XapaKTepa;

— BBIIIOJIHEHUE WHAUBUAYAJIbHBIX 3aJjaHU, HAPAaBJICHHbIX HA Pa3BUTUE Y CTYJEHTOB CaMO-
CTOATEIHHOCTU Y MHULIUATUBBI,

— IOJrOTOBKA K 3a4ETy U 3K3aMEHY.

AynutopHas caMoCTOsiTelIbHasg paboTa peain3yercs MpH MPOBEIECHUU MPAKTUYECKUX (ce-
MUHApCKUX) 3aHITUN U BO BpeMs yTeHUs Jekiuil. [Ipyn 4TeHnn JeKIMOHHOrO Kypca HENoCpe/CT-
BEHHO B ayJUTOPHUH IPENOJaBaTe]lb KOHTPOJUPYET YCBOCHUE MaTepualla OCHOBHOW Maccoul CTy-
JICHTOB ITyTEM IPOBEACHHS IKCIPECC-OMPOCOB MO KOHKPETHBIM TEMaM, TECTOBOIO KOHTPOJIS 3Ha-
HUH U T. A. Ha npakTU4ecKuX 3aHITUSX Pa3IMYHbIe BUbI CAMOCTOSATEIHHON PabOThI CTYAEHTOB I10-
3BOJISIIOT CZeNaTh mpolecc 00yueHus 0ojiee MHTEPECHBIM U MOJHATh aKTUBHOCTH 3HAUUTEIbHON
YacTH CTYJEHTOB B rpynme. [Ipu 3ToM BuIaMH ayTUTOPHOI caMOCTOSITEIbHOM pabOThl CTYIEHTOB
SIBJISIFOTCSL:

— HalMCAaHUE KOHCIIEKTOB;

— BBINOJIHEHHUE ayIMTOPHBIX MHANBHUIYaJIbHBIX 3aJJaHUM;

— CaMOCTOSITEIILHOE PEILICHUE 3a7ja4 U TECTOBBIX 3aJaHUM;

— HalnKMCaHUe ayJUTOPHOTO 3CCE U JIp.

Bugamu TBOpueckoif, B TOM 4YHCII€ HAayYHO-UCCIEI0BATEIbCKONW pabOThl CTYACHTOB, SIBJIS-
I0TCS:

— MOATOTOBKA K YYaCTHIO B HAYYHO-TEOPETUYECKUX KOH(EepeHLUAX, OMMMINAAAX U TIP.;

— HalnMCcaHWe Hay4yHOTro JOKJIaa, CTaThu;

— IOJArOTOBKA IIPE3EHTALUN BBICTYIUIEHUS U T.[.

[Naker 3amaHuii U1 CaMOCTOSTENTLHON PaOOTHI BBIACTCS CTYJACHTaM B Havyajie CEMECTpa, TPETo-
JIaBaTesIeM ONPEAEIISFOTCA MPEIEBbHbIE CPOKH MX BBIIIOIHEHNUS U CAAUH.

B nporiecce n3ydenust Kypca He0OXOMMO OOpaTUTh BHUMaHWE Ha CAMOKOHTPOJIH 3HaHHWU. C ATOM
LENBIO CTY/ICHT MOCIIE M3YUEHHS KK/IOM OT/IEIbHOM TEMBI U 3aTeM BCEro Kypca 1o y4eOHHKY U JIOTOTHHU-
TENBHON JIUTEpaType JOJLKEH MPOBEPUTH YPOBEHBb CBOMX 3HAHHH C IIOMOIIIBEO KOHTPOJIBHBIX BOITPOCOB.

J1s caMOCTOSITeIbHOTO M3yUEeHH sl OTBOJIITCSL BOIPOCKI, XOPOLIO pa3paboTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAy9IHBIX MOHOTPAMUSX ¥ HE MOT'YT TPEJICTABIISITH OCOOCHHBIX TPYAHOCTEH NP U3yUEHUH.

Jiist 5ppexTUBHOI OpraHu3alyy cCaMOCTOSTeNbHON paboThl 00yJaromuxcs HE00X0AUMO:

— TOCJIEIOBATENbHOE YCIOXKHEHNE U YBEIMUYEHUE 00beMa caMOCTOsITeNIbHOM paboThl, mepe-
X0l OT MPOCTHIX K OoJiee CI0KHBIM (hopMaM (BBICTYIUIEHHE MU aHalu3e Keica, MOAroTOBKA Ipe-
3eHTaIuu u pedepara u T. 1);

— MOCTOSIHHOE TOBBIIIEHNE TBOPUYECKOTO XapaKTepa BBHIIOIHIEMbIX paOdOT, aKkTUBHOE BKIIIO-
YEeHHE B HUX 3JIEMEHTOB HAyYHOT'O UCCIIEI0OBAHUS, YCUIICHHUS X CAMOCTOATEILHOTO XapaKTepa;

— CUCTEMAaTHUYECKOE YIPaBJIEHUE CAMOCTOATENbHOM paboTol, OCyIIecTBICHUE PO JyMAaHHOK
CUCTEMBI KOHTPOJIS U TIOMOIIM CTyJI€HTaM Ha BCEX 3Tarax o0y4eHus.



4.2. MeTtoauyecKkue yKasaHMA Mo BbiNO/IHEHUIO KOHTPOJIbHOM paboTbl M TMNOBOTO pacyeTa

B nensx cBOeBpeMEHHOIr0 KOHTPOJIS JYYIIEr0 YCBOCHHS IUCUUIUIMHBI U UHTEHCU(UKALIUN
CaMOCTOSITENIbHBIX 3aHATUH CTyIEHTaM OYHOW (POpMBI OOYyUEHHS BBIAAIOTCS 3aJaHUS MO THUIIOBBIM
pacuyeram. TUNOBON pacyeT COAEPKUT MHAUBUAYATIbHBIE 3aaHUs, BBIIIOJIHIEMbIE CTYJEHTaMU Ca-
MOCTOSITEIBHO C HEOOXOAUMBIMHU TOSICHEHUSIMHU PEUICHUS U YKa3aHUEM UCIOJIb3yEeMbIX TEOpEeTHIEe-
CKUX TIOHATHUH, OlpeeeH i, TeopeM u Gopmyll. BoimoiHeHHEe TUIIOBOTO pacyeTa KOHTPOJIUPYETCs
npenogasareneM. IIpeaBapurenbHO MPOBEPSETCS MPABUIBHOCTh PELIEHUS 33Jad. 3aBEplIArOIIUM
ATAroM SIBJISIETCA 3alllMTa TUIIOBOTO pacyeTa (BO3MOXKHA B JABYX BapuUaHTaX: YCTHOM WA MHCbMEH-
HOM), BO BpEMsI KOTOPOI CTY/AEHT JOJDKEH YMETh IPAaBUIILHO OTBEYATh HA TEOPETUUECKUE BOIPOCHI,
MOSICHATH PELICHUs CBOUX 3a/lad U YMETh peliaTh 33ja4y aHAJIOIMYHOr0 THIIA.

B nponecce n3ydenus MaTeMaTHKU CTYACHT JOJKEH BBINOJIHUTD PSii KOHTPOJIbHBIX padoT.
Penensun npenogaBaresst Ha 3TH paOOTHI MO3BOJISIOT CTYIACHTY CYAMTb O CTEIEHH YCBOCHHUS UM
COOTBETCTBYIOIIETO pa3jiena Kypca; YKa3plBalOT Ha UMEIOIIKECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HampaBJICHUE JNalbHEHIICH paOOThl; MOMOTAIOT CPOPMYIUPOBATH BOMPOCH! JJISI KOHCYJIbTALUU C
MIPENO0/1aBaTeIIEM.

Penien3upoBanre KOHTPOJIBHBIX PabOT B CHCTEME 3a0YHOTO 0Opa30BaHUs SBISETCS OTHOM
U3 OCHOBHBIX ()OpPM PYKOBOJICTBA CAMOCTOSATEIBHOU PabOThl CTYACHTOB-3a0YHHKOB U CPEICTBOM
KOHTPOJISI BHITIOJIHEHUS] UMH y4eOHOTO IUIaHa M yCBOCHHS y4eOHOro marepuana B oObeme, ycra-
HOBJIEHHOM MPOrPaMMOM.

B Tex cmywasix, Korja BBISBJICHHBIC OMIMOKH M HEJIOCTaTKA B TEKCTE BBHIMOJIHEHHOW KOH-
TPOJBHOM PabOThl HACTOIBKO CEPbE3HBI, YTO MOTYT MOMEIIATh JajbHEHIIeMy H3yUYE€HHIO Kypca,
KOHTpOJIbHAst pab0Ta BO3BPAIIIAETCS CTYIEHTY JJIsl TIOJTHOM WA YaCTHYHOM ee rmepepaboTKH.

[ToBTOpHO BBIMOTHEHHAsI Pa0OTa PELEH3UPYETCS TOJIBKO B TOM cliydae, eCii K Hel mpuio-
’KEHa paHee He 3auTeHHas padota. [Ipu mOBTOpHOM peneH3upoBaHUU padOThI IPENoAaBaTeib Mpo-
BepsIET YUTEHBI JIM MPH €€ BBIMOJHEHUH (MCIPaBICHUN) ero ykazanus. Eciu yka3zaHUs HE yUYTEHBI,
TO paboTa CHOBa BO3BpAIAeTCs CTYJAEHTY JIJIsl JOPaOOTKH.

He crnegyer mpucTynath K BBIIOJHEHUIO KOHTPOJIBHON pabOTHI WM €€ HCHPABIECHUIO 0
pelIeHns JOCTaTOYHOrO0 KOJMYECTBA 3aJad M0 MaTepually, COOTBETCTBYIOUIEMY 3TOMY 3a/IaHUIO.
OnbIT MOKa3bIBAET, YTO Yallle BCETO HEYMEHHUE PEIIUTh Ty WA HHYIO 33/1a4y KOHTPOJIBHON paboThI
BBI3bIBAETCS TEM, UTO CTY/AEHT HE BBIIOJIHUI UMEHHO 3TO TpeOOBaHUE.

Ecnu pabGota BbIONHEHA HE B COOTBETCTBHH C HOMEPOM BapuaHTa WU MpEnojiaBaTeib yc-
TaHOBUT, YTO paboTa BBHIIIOJIHEHA HECAMOCTOSITENIbHO, TO OHA BO3BPAIAETCsl CTYJIEHTY 0e3 peleH-
3upoBaHus. B aTOM ciiyuae B TeTpaau mpemnoaBareiab OObICHIET CTYICHTY MPUUMHBI BO3BPAILLICHUS
U TIPEJIaracT eMy BBIIOJIHUTH Pa00Ty B COOTBETCTBUU C YCTAHOBJICHHBIMU ITPaBHIJIAMHU.

4.3. MeTtoguuecKkue yKasaHuA No HanucaHuio pedepara

Jns Hanucanust pedepara CTyIEHT BBIOMpAET OJHY U3 T€M, UCXOMS U3 CBOUX MHTEPECOB K
OTIpe/ieNIEHHBIM BOIIPOCAaM Kypca, a TakKe XapakTepa U MepCreKTUB MpaKTHuecKoil paboThl. Bei-
OpaHHasi TeMa COTJIACOBHIBAETCS C IMpernoaBaTesieM, P ITOM OHa MOKET ObITh 0oJiee KOHKPETH-
3UpoBaHa MPUMEHHUTENBHO K MPAaKTUYECKUM HHTEepecaM MarucTpanTa. KoHkpeTusanus HanpasiieHa
Ha Oosiee MIyOOKyI0 MpopabOTKy TeMbI B MpakTHUYecKoM KoHTekcTe. [lo o0bemy pabora moKHA
cocTaByATh 15 — 20 cTpaHUIl PyKOITMCHOTO TEKCTa, He cumTast mpuiokeHuid, 14 mpudr (Times New
Roman), momyTopHBIi MHTEpPBAJI, CIUCOK TUTEPATyphl HE MeHee 20 HCTOUHUKOB.

Pabora BkitoyaeT B ceOs: TUTYIbHBIN JIUCT, COAEpKaHUE, BBEJICHNE, OCHOBHYIO YacTh, 3a-
KJIFOUEHHE, CITUCOK JINTEPATYPHBIX HCTOYHUKOB.

B BegeHnm 000CHOBBIBAETCS aKTYaJbHOCTh M3JIaraeMOM MpoOsIeMbl. 3/1€Ch TaeTCs KPaTKoe
OIMCaHME PAcCMAaTPUBAEMbIX B pabOTE BOIPOCOB IO OCHOBHBIM pa3zzenaM. BBeneHue oObIYHO CO-
CTaBisieT | cTpaHUIly pyKOIIMCHOIO TEKCTA.

B Teopernyeckoll 4acTH OCHOBHOE BHMMAaHHE YAESETCS KPUTHYECKOMY 0030py JHTEpa-
TYPHBIX UCTOYHUKOB, PAaCKPBIBAECTCS CTENEHb U3yYEHHOCTH UCCIIEyeMOil MpoOIeMBbl.

B ananmuTHueckoil yactu pabOTHI MPOBOAMUTCS BCECTOPOHHUI aHaN3 (PaKTOPOB BHEIIHEH
Cpelbl, BIUSIOIUX Ha MPOOJIEMHOE MOJIe, a TaKkKe aHaJIu3 BHYTPEHHUX CHIIBHBIX U CJIA0bIX CTOPOH.



[Tpu BbIMONHEHUH 3TON YacTH pabOTHl 0c000€ BHUMaHHE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaIN3a, JOTHYHOCTh U3JI0KEHUSI MaTepUaa.

Pabora nomxHa OBITH HamMKMcaHa JIUTEPATYPHBIM SI3BIKOM, TPAMOTHO M aKKypaTHO, CHa0KeHa
Hay4yHbIM anmnaparoMm. CokpalleHus CJIOB, KpoMe 00IeynoTpeOUuTenbHbIX, HE JTomyckaloTcs. Bee
CTpPaHMIIBI TOJDKHBI OBITH IIPOHYMEPOBAHBI.

4.4. MeToamnueckme yKasaHua no opopmIEHUIO KOHTPOJIbHOM paboTbl

Pacnpenenenne KOHTPOIBHBIX paboT MO cemecTpaM COOOIIAETCs CTYACHTAaM B Havyalle Kax-
noro cemectpa. KoHTpobHbBIE paOOThI BBIIOJHSIOTCS CTYACHTAMU B OTAEIBHBIX TETPAISIX B KIETKY
18 nuctoB. Ha TuTy/nbHOM JMCTE TETpaau CTYAEHTHI yKa3blBalOT HA3BaHUE MPEAMETA, HOMEP Bapu-
aHTa, HOMEp TPYIIBI U CBOIO (haMMIINIO, UM U OTY4eCTBO. Ecim TeTpanp A KOHTPOJIBHBIX paboT
3aKaHYMBAETCA, TO CTYICHT NOANKMCHIBAET HOBYIO TETPA/lb, IPUKJIAAbIBAs K HEM «cTapyro». B koH-
TPOJIBHOM paboTe 3aa4l MOXKHO pelaTh B yI0OHOM IMOPS/IKE, 3aIMChIBasi UX YCIOBHS M yKa3bIBas
noapoOHeIe pemieHus. Pabota Haj ommOKaMu BBIONTHIETCS B KOHIIE KOHTPOJIBHON paboThI, MOCHE
penieH3uu npenojasarens. s Kaxao0d 3a4a4u, TpeOyIoUel ncnpaBieHui Wik 10paboTKH, OMSTh
3aMKCHIBACTCS YCIOBUE U MPUBOAUTCS MOAPOOHOE pellieHuE.

4.5. Metoauyeckue yKasaHuA No NOAroTOBKe Hay4yHOro A0KnaAa

Hayunblii 1okiiaa mpeacTaBisieT co0Oi HCcleOBaHME MO KOHKPETHOHM mpobiieme, M3Io-
KEHHOE Tepe]l ayAuTOpUen ciaymaTesneid. 9TO MOKET ObITh BBICTYIJICHHME HAa CEMHHAPCKOM 3aHs-
THU, KOHPEPEHIIMH HAYIHOTO CTyaeHYecKoro obmecTa («Henene Hayku») WM B paMKax IMPOBO-
JIUMBIX KPYTJIBIX CTOJIOB. B m00oM ciyyae ycmemHoe BBICTYIJIEHHE BO MHOTOM 3aBHCHT OT IIpa-
BUJILHOW OpraHU3allMy CaMOro Ipolecca MOArOTOBKM HAYYHOI'O AOKJIaja.

Pabota 1o moAroToBKe HAy4YHOTO JOKJIaa BKIIOYAET HE TOJIBKO 3HAKOMCTBO C JIUTEpPaTypon
1o n30paHHOM TeMaTHKe, HO M CAMOCTOSITEIIbHOE U3yUeHHE OTIpeIeIeHHBIX BoripocoB. OHa TpedyeT
YMEHHUsI MPOBECTU aHaJIU3, CIIOCOOHOCTH HATJISAHO MPEJACTaBUTH UTOTU MPOAENaHHOW paboThl, U
YTO OYEHb Ba)KHO — 3aMHTEpPECOBaTh ayJUTOPHUIO pe3ysibTaTaMH CBOEro uccienaoanus. Cnenoa-
TEJIbHO, MOJIrOTOBKA HAYYHOTO JIOKJIaa TpeOyeT Onpe/ieICHHbIX HaBBIKOB.

[ToaroroBka Hay4yHOTO J10KJIa/1a BKJIFOUYAET HECKOJIBKO 3TANOB PaOOTHI:

|. Boibop memobl Hayunozo doxnada

[TonroroBka K Hay4YHOMY JOKJIaJy HAYMHAETCS C BbIOOpA T€MbI OYIyIIEro BBICTYIICHUS.
[TpakTuka mokaspIBaeT, YTO MPABUIBHO BHIOPATh TEMY — 3TO 3HAYUT HAMOJIOBUHY O0OECIIEUUTH yC-
NemnrHoe BeicTyIuieHne. KoHeuHo ke, onpeaessoyto poib B 3TOM BOIIPOCE UTPAIOT HHTEPECHI, YB-
JICYEHUS U JIUYHBIE CKIIOHHOCTH CTY/IEHTa, HEMOCPEICTBEHHAS CBSA3h TEMBI JIOKIaAa ¢ Oyayieit uim
HACTOAIIEH MpaKkTH4YeCKOM paboToM (eciau 3TO CTYyAEHTHI BeuepHero otaeneHus). OnpeneneHHyro
MOMOIIb MPH U30paHUM TEMBI MOXKET OKa3aTh PYKOBOAHMTENh HAYYHOTO KpPY)KKa, MPernojaBaTeb,
BEIYLIUI CEMUHAPCKOE 3aHATHE WM YATAIOLIUH JIEKIIMOHHBIN Kypc. Y Bce-Taku npu BbIOOpE TEMBI
u ee (OpMYIHPOBKE HEOOXOIMMO YUUTHIBATh CIEIYIONINE TPeOOBAHUS:

1. Tema BBICTYIIEHHS JTOJPKHA COOTBETCTBOBAaTh BallliM MO3HaHMSM M UHTEpecaM. 3JeCh
OUY€Hb BaXKEH BHYTPEHHUN MMCUXOJIOTHYECKUNA HACTPOM.

2. He cnepyeT BBIOMpPATH CIMIIKOM IIMPOKYIO TEMY HAy4yHOTO JOKJIaga. DTO CBSA3aHO C OT-
PaHMYEHHOCTHIO JOKJIATYMKa BO BpeMeHH. Jloknaa HomkeH ObITh paccuntan Ha 10 — 15 munHyT. 3a
TaKoW NMPOMEKYTOK BPEMEHHU JOKJIAAUUK CIIOCOOEH JOCTAaTOYHO MOJHO U IITyOOKO pacCMOTpPETh He
6oJiee 0JJHOTO — ABYX BOIPOCOB.

3. HayuHblil 1okiaa JOJDKEH BbI3BATH MHTEPEC y cirymareneid. OH MOXKET coaepkaTh Ka-
KyI0-Ti00 HOBYIO JJIsi HUX MH()OPMALIUIO WU M3JI0KEHHE CIIOPHBIX TOYEK 3PEHUS Pa3IUYHBIX aB-
TOPOB IO OCBEIIAaeMOil mpodieme.

CryneHT, mpuCTynaroIMi K MOATNOTOBKE HAyYHOIO AOKJIAZa, JOJDKEH YETKO ONpPENEINUTh
LEJIb Gyny1iero BhICTYIUICHUS.

[ToHATHO, YTO 0 W3YYEHUS JIMTEPATYpPhl MO BBIOPAHHOW TEeME JOBOJILHO CIOXKHO CPOopMy-
JUPOBaTh KOHKPETHYIO II€JTb CBOETO HMCCIICMOBaHUs. B 3ToM ciiyqae HE0OX0aUMO 0003HAYHUTH 00-
LIYIO 1IeJIb UK 1ENEeBYI0 yCTaHOBKY. KoHKpeTHas 1eneBasi ycTaHOBKA J1ae€T HallpaBJeHUE, B KOTO-
pom OyneTr paboTaTh MOKIAIYMK, TTOMOTAET OCO3HAHO M IIEJICHAMNPABICHHO MOAOMPATh HEOOXOH-
MBII MaTepHall.



11. IToobop mamepuanos

PaboTa o noxbopy MarepuasoB AJs T0KIaJa CBA3aHA C U3YYEHUEM JIUTEpaTyphbl.

N3yuenne nurepaTypsl O BHIOPAaHHOW TEME JKeIaTeJbHO HAYMHATh C TPOCMOTPA HECKOIIb-
KUX Y4eOHMKOB. DTO IO3BOJUT MOJY4UTh OOIIee MPEICTaBICHHE O BOIPOCAX HCCIEIOBAHMUI.
JlanpbHeWmuii mouck HeoOXOAMMOM MH(pOpPMAIMK MPEANoIaraeT 3HaAKOMCTBO C TpeMs TIpyINIaMu
uctoyHukoB. [lepBas rpynna BkitoyaeT MOHorpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
poii IpymnIe OTHOCATCS MaTepuaibl NEPUOANYECKON MeUaTH — KypHAJIbHbBIE U ra3eTHble cTaTbu. K
Tperbell pecypebl MHTepHeT. MaTepuaiibl opuIHanbHOTo Xapakrepa u3 MHTepHeT 10KHbI OpaTbes
TOJIBKO W3 O(UIMATbHBIX CalTOB (MH(OpMAIMSA Ha APYrHUX CalTaXx MOXKET OBITh yCTapeBIICH).
ITpsimoit mepeHoc B pabOTy TEKCTOBBIX (hparMeHToB U3 MHTEpHET (KpoMe KOPOTKUX LIUTAT KIacCH-
4ecKUX paboT Mo Teme) 3amperieH. IMeHHO B IByX MOCJIEIHHUX TPYINax B OCHOBHOM COZIEpIKATCS
HOBBIE CBEJICHUS U (aKThl, IPUBOJATCS MOCIEIHUE LU(POBBIE JAHHBIE.

1. Cocmasnenue nnana ooxnaoa

ITocne Toro, xak paboTra Mo MOAOOPY MCTOUHUKOB 3aBEpIIEHA M MMEETCS ONpeAeIeHHOEe
npejcTaBieHne 00 n30paHHOM TeMe, MOKHO COCTaBUTH MPEIBAPUTENbHBIN TutaH. [Ipu 3TOM HEoO-
XOJMMO Y4€CTb, UTO MPEABAPUTEIHHO COCTABIECHHBIN IIaH OYAET U MEHATHCA U KOPPEKTUPOBATHCS
B IIPOLIECCE NAJIBHEUILIErO N3y4EHUs TEMBI.

PaboTy Hajx TeKCTOM OyAyIIEero BBICTYIUIEHHS] MOXKHO OTHECTH K HauboJee CII0)KHOMY M OT-
BETCTBEHHOMY JTally IOJArOTOBKM HAay4yHOTo JOKJIaaa. IMEHHO Ha 3TOM 3Tarne HEOOXOJUMO MPOU3-
BECTH aHAJIU3 U OLEHKY COOpaHHOI0 MaTtepHajia, ChOopMyIMPOBAThE OKOHYATEIIbHBIN TUIaH.

[Tpuctynas k paboTe HaJ TEKCTOM JOKJAJa, CIEAYeT YUYUThIBaThb CTPYKTYpPY €ro mocTpoe-
Hus. HayuHbll 1OKIaa 1OJKEH BKIIOYaTh TPU OCHOBHBIE YaCTH: BCTYILUIEHUE, OCHOBHYIO 4acTb, 3a-
KJIFOUEHHUE.

Berynnenue npencrasisier co0oii kpaTKoe 3HAKOMCTBO ciiymiaTesneil ¢ oocykaaeMoi B 10K-
nane npobaemoii. JeficTBUTENbHO, XOTsI BCTYIUICHHE HETPOIOJKUTENBHO 110 BpeMeHH (Bcero 2 — 3
MHUHYTBI), OHO HEOOXOAMMO, YTOOBI MIPOOYANUTH UHTEPEC B AYAUTOPUH M MOATOTOBUTH MOYBY IS
nokiaga. HeoOxoauMo HadaTh C IJIaBHOM MBICIH, KOTOpas 3aTeM 3aiiMeT LIEHTPaJbHOE MECTO.
VYnayHo chopMyaHpoBaHHbIE BO BCTYIUIEHMHM HECKOJIBKO (Ppa3 criocoOHBI 00ECIIEUNTh YCIEeX BCEro
JIOKJIaja.

OcHOBHas 4acTh SABISETCA JIOTHYECKUM MPOAOKEHUEM BOIPOCOB, 0003HAYEHHBIX aBTOPOM
BO BBEJICHUU. VIMEHHO B 3TOM YacTu J0OKJIaAa MPEACTOUT PACKPBITh TEMY BBICTYIUIEHUS, IPUBECTU
HE0O0XOAMMBIE JT0Ka3aTeNnbCTBa (aprymMeHTsl). /s Toro yToObl MPaBMIIBHO HOCTPOUTH OCHOBHYIO
4acTh CBOETO JO0KJIaJa, HE0OX0AMMO COCTaBUTh €€ MOAPOOHbIN I1aH. BaXKHOCTh cOCTaBIIEHUs TaKO-
ro IUIaHAa CBSI3aHA C OCHOBHOM 3ajadei aBTopa. OH nomkeH B TeyeHue 10 MUHYT, OTBEACHHBIX Ha
OCHOBHYIO 4acTb, CyM€Tbh NPEICTaBUTh U U3JI0KHUTHh aBTOPCKYIO TOUKY 3pEHUS 10 0003HAYEHHOU B
TeMme Jokiaaa npobieme. Hannume moapoOHOro mijiaHa MO3BOJSIET BBIMOJHUTH ATY 3a/ady, JaeT
BO3MOXXHOCTh aBTOPY B C3KaToi (popme TOHECTH CBOM MJIEU JI0 ayAUTOPUHU U YIOKUTHCS B YCTAHOB-
JIEHHBIN PETJIAMEHT.

3aKiroueHre UMEeT LeIblo 0000UIUTh OCHOBHBIE MBICIH U UEH BbICTyIIeHus. Ero, kak u
BECh JIOKJIaJl, HEOOXOJMMO IMOATOTOBHUTH 3apaHee. B 3akiioueHHH MOMXHO KpaTKO MOBTOPUTH OC-
HOBHBIE€ BBIBOJIBI U YTBEPXKACHUS, NMPO3BYUYaBIINE B OCHOBHOM 4acTu nokinana. Ha 3akmioueHue
MO>KHO BO3JIOXKUTH TaKKe (PYHKIIMIO 000O0IEHHs BCEro MPEICTaBIEHHOrO JOKIa4MKOM MaTepua-
na.

IV. Ogopmnenue mamepuanog evicmynienus

[TonroroBneHHbIN oKIaa U Oynyllee BHICTYIUIEHHE B ayAUTOPUM HAIPaBJIEHO HA €ro Ciy-
XOBO€ BOCHPUATHE. Y CTHAs pedb MPEAOCTABIISIET OPaTOPy AONOJIHUTEIbHBIE CPEJICTBA BO3AEHCTBUA
Ha CIIyIIATeJICH: TOJ0C, UHTOHALMSA, MUMHUKA, XeCThl. OAHAKO OINHOBPEMEHHO CIEAYET YCIEIIHO
UCTOJIB30BaTh crIocoOHOCTH ciymareneid BUJIETD.

ABTOp HAay4HOTO [JOKJaJa MOKET HPEKPACHO AOIOJIHUTH CBOE BBICTYIUICHHE, HCIOJB3YS
JMarpaMMbl, HJUTIOCTPALUH, TpaduKy, H300paXKeHUs B IPE3eHTALINH.

Ho, uTo0bI BicIONb30BaHNE HATIISAHBIX TTOCOOMI MPOU3BENIO MpeanonaraeMblii 3 dekr, He-
00XOMMO YUUTHIBATh CIEAYIOIINE TPaBUIIA:



1. nenecooOpazHO HCMONB30BaTh HArIAIHBIA MaTepuan. Eciau ke HeoOXOAWMOCTh B €ro
J€MOHCTpALlUU OTCYTCTBYET, IPUMEHEHHE OYAET TOIbKO OTBJIEKAaTh BHUMAaHME CIIylIaTeNeH;

2. Tpe3eHTalus TOTOBUTCS 3apaHee;

2. n300paXkeHUs, NMPE/ICTaBICHHbIC B IIPE3EHTALMH, TOJKHBI ObITh BUAHBI BceM. CII0KHBIM
CTaTUCTHYECKUM TaOJIHUIaM CIIEAYET MPHUIATh JOCTYIHYI0 (GOpMy TuarpaMm Win TpaduKos;

3. HarJsiiHble MaTepHuasbl HEOOXOIMMO JEMOHCTPUPOBATH ayAUTOPUH, a HE caMoMy cele;

4. Te3uCHl JOKIa/Aa JOJDKHBI ObITh TECHO CBSI3aHBI C M300payKeHHEM HArJISIHBIX MaTepua-
JI0B;

5. 4T00BI HE OTBJIEKATh BHUMAHHUE ayTUTOPUU, HY)KHO CBOEBPEMEHHO MEPEXOIUTh K IEMOH-
CTpaLy APYTUX MAaTEPUAIIOB;

6. HEOOXOIUMO JAenaTh May3y B BBICTYIJICHHH, €CIU ayAUTOPHS 3aHATa pacCMaTpUBAaHHEM
HarJIsIJHBIX MaTepUaJIOB.

V. Iloocomoska Kk ebicmynienuto

[TonroroBuB matepuan Uil JOKJIaLa, CIEAYET PELUIMTh BOIIPOC O 3aIUCAX K BBICTYIICHUIO:
TOTOBUTH MOJHBIN TEKCT JOKJIAJa, COCTaBUTh MOAPOOHBIE TE€3UCHI BBICTYIUICHUS WM IPUTOTOBUTH
KpaTkue paboune 3anucu. HayuHblil Joknaja mpenctaBiisieT coOOi yCTHOE NMpOU3BENIEHHE, YTCHUE
BCJIyX ITOATOTOBJIEHHOIO TEKCTA HEAOIYCTUMO.

4.6. MeToguueckme yKasaH1A No NoAroToBKe Hay4yHoOM CTaTbu

Hayunas craThsi — 3TO NpEACTaBIEHUE PE3YJIbTATOB MCCIENOBAHUSA U1 HAyyHOH oOliecT-
BeHHOCTH. HayuHas cTaThsi 003aTeIbHO BKJIFOUAET JIEMEHTHI HOBOI'O 3HaHUS, KOTOPbIE U ONpe/e-
JAI0T €€ 3HAaYMMOCTh. B OTACNIBHBIX cilydasx Hay4yHas CTaThsl MOXKET COAEpkKaTh CUCTEMAaTU3ALINIO,
000011IeHNE YK€ M3BECTHBIX HAYYHBIX JAHHBIX O MPOLECCE, SIBICHUU WM 00BEKTe, Ha OCHOBE KO-
TOPOTO JEJIAI0TCS] HOBBIE BBIBO/bI, IPOTHO3bI. Takas cTaThsi Ha3bIBA€TCS 0030pOM HaY4HOM JuTepa-
TYpHI 110 OIIpeIeTICHHON IpobIeMe.

Br16op Tembl uccaeoBaHusl HEPA3PhIBHO CBS3aH C BHIOOPOM ero oObekTa. OOBEKT uccie-
JIOBaHUSI — CUCTEMA, MPOIIECC WIN SIBJICHHE, OPOXKAAIOIINE MPOOIEMHYIO CUTYallI0 U N30paHHbIE
s u3ydenus. [lonydenne 3HaHuil 00 00beKTe, HEOOXOAUMBIX JIJIsl PELICHUsT KOHKPETHOM mpoliie-
MBI, IIOCTABJICHHON B MCCJIEI0BAHNH, OCYIECTBIIAETCS IMOCPEACTBOM M3YyYEHHs pE3yJIbTaTOB IieJie-
HaNpaBJICHHOTO0 HAayYyHOI'O BO3JEMCTBUS Ha OTAETbHBIC YAaCTH O00BEKTa, Ha3bIBa€Mble MpPEAMETaMU
HCCIIEA0BaHUS.

[Tpeamer uccnenoBaHust — 4acTh, CTOPOHA, CBOMCTBO, OTHOIIEHHE 00BEKTa, UCCIEyeMbIE C
OTIpe/IENIEHHON 1IETIBIO B IaHHBIX YCIIOBUSIX, T.€. 3TO JIEMEHT 00beKTa uccienoBanus. [Ipenmer uc-
CJIEOBAHMSI SIBJISIETCSI HOCUTEJIEM TPYIIIBI WM PsAJla CYILIECTBEHHBIX CBOMCTB, CBA3EH, WM MIPU3HA-
KOB H3Y4a€MOTI0 OOBEKTa U CIYKUT CPEACTBOM €ro Hay4yHOTO MMO3HAHUS.

[Tocne oGocHOBaHUS TEMBI, ONpeaeNeHHs] 00BEKTa U MpeaAMeTa UCCIeI0BaHUs POPMYIUpPY-
€TCs LIeJIb UCCIIEA0BaHMs 10 JaHHOU Teme. Llenb uccnenoBanus BbICTYIIAET KaK ONPECIICHHBINA Me-
XaHW3M MHTErpalyy pa3jIMuHbIX JEHCTBUN B CUCTEMY «II€JIb — CPEICTBO — pe3yapTaT». Llens — 3a-
paHee OCO3HaHHBIM U MJIaHUpPYEeMbIN pe3ynbTaT. OCHOBHBIE 3JEMEHTHI, (OPMUPYIOIINE COAepKa-
HUE LI€JM WCCIICOBAaHM: KOHEUHbIM pe3yiabTar, 00bEeKT MCCIEA0BaHMs, MYTh JOCTHXKEHHUS KOHEY-
HOT'O Pe3yJIbTATA.

3amauaMy MCCIIEIOBAHUS HA3bIBAIOTCS BOMPOCHI, OJYYEHHUE OTBETOB HA KOTOpPblEe HEO0O0XO-
JUMO JUISl TOCTHIKEHUS LEeNH uccaenoBanus. Kak mpaBuito, BBIABUTAIOTCS CIEAYIOIINE UCCIEA0Ba-
TEJIbCKUE 3a7aUu:

— BBISIBJIEHHE CYLTHOCTH, MPU3HAKOB, KPUTEPUEB U3y4aeMOro mpolecca, IBJICHHUs U Ha 3TOU
OCHOBE €ro 00bsACHEHHE, XapaKTePUCTUKA;

— 000CHOBaHNE OCHOBHBIX MyTeH (METO/I0B, CPEACTB) PEIICHUS TPOOIEMBI.

W3yuenue Hay4dHOU JIUTEPATYPBI — ITO BAXKHBIM U JUIUTEJIBHBINA MPOLIECC, 3aBEPIIAXOLIUICS
HaIlMCaHUEM OKOHYATeJIbHOr0 BapuaHTa CcTaTbd. OH BKIIFOYAET PsJ ITAIOB: IIOUCK HCTOYHUKOB; 03-
HAaKOMMTEJIbHOE YTEHHE; YrIIyOJeHHOE, U3ydarollee YTCHHE C BBIMMCKaMU B (pOpMe KOHCIIEKTOB,
aHHOTALMH, TE3UCOB, pe)epUPOBAHUS; UCIIONB30BAHIE NCTOUHUKOB B IIPOLIECCE UCCIIEIOBaHUS JUIs
OOBSICHEHUS U MHTEPIPETAllM COOCTBEHHBIX PE3yJIbTaTOB U HAOIIOJICHUN; CCBIIIKM HA JUTEPATYPY



B YEPHOBUKE; HAMMCaHUE 0030pHON YacTH pabOThI; Opranuzanusi OndIuorpaduueckoro OnUCcaHus
K paboTe 1 ero OKOHYaTeJIbHOE PEJaKTHPOBAHHUE.

Haydanoe 0600111eHre HOCUT 0COOBII XapakTep, OHO OTINYACTCS TOYHOCTHIO, TIOTYCPKHYTON
JIOTHYHOCTBIO, OJJHO3HAYHBIM BBIPAKEHUEM MBICIIH, KOTOpasi CTPOro apryMeHTUPYeTCsl, a XOJ JIo-
TMYECKUX PACCYKICHUH aKIIEHTUPYETCS ¢ HOMOUIbIO CIELMAIbHBIX CPEJCTB CBSI3H.

[TepeuncnuM HEKOTOPBIE S3BIKOBBIE CPEACTBA HAYYHOI'O CTHJIS, YTOOBI BBl MOIJIM IIPUIEP-
KHUBATBHCS UX IIPU pabOTE C PYKOIIUCHIO:

— cioBa 00OOOIIEHHOW CEMaHTUKHM (BaXXHOCTb, CUCTEMHOCTb, BO3pacTaHUE, MOHMKEHHE,
IIPUMEHEHUE U T.I1.);

— TEPMUHBI, XapaKTepHbIe Ul KaKoW-1100 HayKu, U oOlIeHayyHble OHATUS (3aKOH, IPUH-
1M, Kiaccudukanus, vHpopMalus, BEpOSITHOCTb, TUIIOTE3a U JIP.);

— CJIOBA, yKa3bIBAIOLME HAa 3aKOHOMEPHBIM XapakTep ONMMCAHHBIX SBJICHUH (0OBIYHO, OOBIK-
HOBEHHO, BCETJ1a, PEryJIsIPHO, BCSIKUMN, KAX/IbIi, KaK IIPaBUJIO U T. I1.);

— IJIarojibl HacTOSALIEr0 BHEBPEMEHHOIO B OOOOIIEHHO-OTBJICYEHHBIX 3HAYEHUAX (pedb
NIET o npo6neme..., orctoga CJIEAYET BeiBox..., CIEAYET 3ameTuts, 4To ..., BRIUKUCICHUE (Ha-
omonenue) [IPUBO/IUT k cinenyromemMy pe3yabTary ..., IepeiieM K cleayrlieMy BOIpocy ..., 3a-
KJIFOUEHUE HOCUT NpEeABAPUTENbHBIN XapaKTep..., U3 CKa3aHHOTO PAHEE BBITEKAET..., 3TO JAAET OCHO-
BaHUE FOBOPUTH O ..., 3TO TOBOPHUT O ... U JP.);

— IJIarojbl MPOIIEANIer0 W OyayImero BPEMEHH HCIOIB3YIOTCS B 3HAYEHUH HACTOSIIETO
BpeMEHHU (Mbl HOJIYYUM / MOTYYUIIH .., IPUMEHHUM ..., UCIOIB3YETCs, BbIpaxkaeTcsi, HabIroaaeTcs u
T. I1.); Yalle MCIOJIB3YIOTCS II1arojbl HECOBEPIIEHHOIO BHU/a, KaK 00Jee OTBICYEHHO-0000IICHHEIE,
IJIaroJIbl XK€ COBEPIIEHHOI0 BU/AA XapaKTEPHbI ISl YCTOMUUBBIX 000POTOB (JI0KaKeM, YTO ..., pac-
CMOTPHM ..., BBIBEJIEM ...);

— npeobaaaaT GopMbl 3-T0 JIMLA MECTOUMEHHUH U IJ1aroiioB. ABTopckoe «MBI IUTIOC JTNY-
Has (opma riarosia» yrnoTpeosiercs B OTBICYEHHO-0000IEHHOM 3Haue€HUH (Mbl cUMTaeM (IoJiara-
€M, YTBEP)KIAeM. .., HAMU YCTAaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTEIbHBIE €IMHCTBEHHOrO YKcia, (POPMbI CPEIHErO Pojia Y CYIIECTBU-
TEeJIBHBIX a0CTPAKTHOTO 3HAUYEHUS (JBI)KEHUE, KOJINYECTBO);

— KpaTKue npuiaratenbHble: [I[pocTpaHCTBO OTHOPOAHO U U30TPOIIHO.

Ha cuHTakcuyeckoM ypoOBHE CBSI3b MEXKIY NPEIIOKEHUSIMH OCYILECTBISETCS C IOMOIIbIO
MOBTOPSIIOLIUXCS CYHIECTBUTENbHBIX U MeCTOMMEHUU. CieauTe, 4ToObl B OJIM3KOM KOHTEKCTE HE
noBTopsutuch cioBa DTOT, OTO, 3amensiite ux cuHoHnMaMu. Hampumep, 3TOT — MOA00HBIH, Ta-
KOM JK€, YKa3aHHBIN BBIIIE, NaHHBIK U T. 1. B mpennoxxennn npeobiagaeT mpsMon MOPSIOK CJIOB
(moanesxariee — CKa3yeMoe — JIOMOJTHEHU ).

[Tocne moAroTOBKM YEpHOBBIX HAOPOCKOB OT/AEIbHBIX Pa3/esioB HEOOXOAUMO MPUCTYNATh K
HaIlMCaHUIO PYKONMCH CTaThH B 11eJI0OM. Pa3/iensl cieyer pacionokuTh B CAEAYIOLIEM MOPSIIKE:

— aHHOTAIHS;

— BBE/ICHME;

— DKCIIEPUMEHTAIIBHBIN pa3/iel;

— aHAIUTUYECKUN/TEOPETUYECKUN pa3ien;

— 3aKJIIOYEHHUE;

— CIIMCOK HUCIIOJIb30BAHHBIX HCTOUYHUKOB.

HekoTopsie U3 mepednciaeHHbIX BhIIIE pa3/ieJOB B KOHKPETHOH paboTe MOryT OTCYTCTBO-
BaTh, a MOPAJIOK CIEIOBAHUS Pa3JEIOB MOXKET ObITh MHOM, YTO HEOOXOJMMO COTIacoBaTh C Hayd-
HBIM PYKOBOJHUTEIEM.

BBenenne MoxeT BKIIOYATh CIEAYIONIME KOMIOHEHTHI: 0OOCHOBAaHHE M aKTYaJIbHOCTh Te-
MBbI; KpaTKH 0030p JUTEPATYPHI, XapaKTEPUCTHKA MpeaMeTa, 00beKkTa (0ObEKTORB), a TAK)KE METO-
JIOB HMICCJIEIOBAHMUS; BhIIBUTaeMasi TUIIOTE3a; HaydHasi HOBU3HA paboThI, ee TeopeTHUecKas M Impak-
TUYECKas 3HAYUMOCTb.

B skcnepuMeHTansHOM (MCCIEIOBATEIbCKOM) pasjiene JaeTcs OOOCHOBAaHHE M OIHCaHHE
METOAMKH HMCCIIEOBAHUSA; MPUBOJATCS MOJyYEHHBbIE JaHHBIE, pa3MellaeTcss HeoOXOAUMBIN HUILTIO-
CTpaTUBHBII MaTepualt; (GOpMYIHPYIOTCS BBIBOABI M 0000IICHHUS.



B Tekcre crathu ciiegyeT apryMeHTUPOBAHO BBIIEIUTH TO HOBOE U OPUTHHAIBHOE, YTO BHO-
CHUT B pa3pabOTKy MpoOIeMbl aBTOp CcTaThU. TeKCT JOmKeH 001agaTh HEKOTOPHIM KOMITO3UIIMOHHO-
CIOKETHBIM IIOCTPOEHHEM, HAIPABICHHBIM Ha IOCIIEI0BATENbHOE U LIEJICHANPABICHHOE PACKPBITHE
IUIsL YATATENS Ipoliecca aBTOPCKOro MOUCKA.

AHaJIUTUYECKUN WIN TEOPETUUECKUIN pa3Jies MMOCBSIIAETCS aHAIN3Y MOIYYEHHbIX dKCIIEpHU-
MEHTAJIbHBIX PE3YyJIbTAaTOB; UX ONMCAHUIO, HHTEPIIPETALMU B paMKaX CYLIECTBYIOILEH TEOpUU HIIU
IIPEJICTABIISIET OPUTMHAIIBHOE TEOPETUYECKOE UCCIIEI0BAHUE.

Metoanyeckuii pazesl MOXXET COJlepKaTh apr'yMEHTHUPOBAHHBIE PAKTUUECKUE PEKOMEH/1a-
IIUH, BO3MOXKHOCTH U 0COOEHHOCTH UCIOIB30BAHUS PE3YIIHTATOB PAOOTHI.

3akir0YeHre B KpaTkoil (popMe MOABOJUT UTOTH Beel pabOThI B BHJIE TE3MCOB WU BBIBOJIOB,
COIJIACOBAHHBIX C LIEJIbIO U 3a/ladyaMU UCCIIEOBaHMS; YKa3bIBa€T TEOPETUUECKYIO U MPAKTUYECKYIO
LIEHHOCTb IOJYYEHHBIX Pe3yJIbTaTOB, UX BO3MOKHOE BHEAPEHMs, HAMEYAET JalibHEeHIune nepenex-
TUBBI U3YUEHHSI TAHHOH MPOOJIEMBI.

4.7. MetogunuecKkue ykasaHmaA No NoArotoBke npeseHTauum

ITpe3zenTanust — 3T0 KpaTKOe HarJIAAHOE U3JI0KEHHEe HHPOPMALIUU MO COAEPIKAHUIO PabOTHI,
NpeICTaBICHHOE OCPEACTBOM nporpamMmer MS PowerPoint.

ITpe3eHTanusi COAEPKUT OCHOBHBIEC MOJI0XKEHHUS, BHIHOCUMBIE HA 3allUTy, rpaduyeckuil Ma-
TepHuall — PUCYHKHU, TaOJIUIbL, AITOPUTMBI U T. I1., KOTOPbIE WTIOCTPUPYIOT MIPEAMET UCCIIEJOBAHMUSL.

[Tpe3enTanust paboThl CIIYKUT AJisi yOAUTEIbHOCTH U HArJsIIHOCTU MaTepHalia, BBIHOCUMO-
IO Ha 3alIUTY, U JIOJDKHA BKIIOYATh B Ce0s CIEAYIONINE Pa3/Iebl:

— TUTYJBHBIN JIUCT Tpe3enTanuu (1 cnaiin);

— 1IeJIb UCCIIE0BaHMsl, 00BEKT U IpeaMeT uccaenoBanus (1 ciaiin);

— alropuTM U MeToAMKa uccienoBanus (1 — 2 cnaiina);

— IOJTyYeHHbIE pe3yJIbTaThl UccieaoBaHus (2 — 3 cnaiifa);

— OCHOBHBI€ BBIBO/IbI M MTpeUIOKeHus (2 — 3 ciaiina).

OOmiasi cTpykTypa MNpEeACTAaBIEHHOM Mpe3eHTaluu JOHKHA COOTBETCTBOBATH CTPYKTYpeE
JOKJIa/1a.

[Tpu coznanuu npe3eHTauu cleAyeT NpUIepKUBATHCS CAEAYIOIUX PEKOMEHIALINN:

— mpudTt — Times New Roman;

— pa3mep mpudTa I 3aroJIOBKOB — HE MeHee 32;

— pa3Mmep mpudTa Ui TeKCTa — He MeHee 28;

— LIBET W pa3mep wmpudTa, GopMaThl pUCYHKOB U TAOJHUIL JTOJKHBI ObITh MOJ00paHbl TakK,
4TOOBI BCE HAJIMUCH, PUCYHKH U TaOJIUIbI OTYETIMBO IPOCMATPUBAIKNCH HA CIaiije.

5. Meroauyeckue yKazaHusi JAJs 00y4alOUIUXCH M0 OPraHU3AlMU U NMPOBEAEHUI0 00y4YeHusl B
HHTEPAKTHUBHBIX (hopmax

|. Jleknus-Oecena - AUATIOTMYECKUNA METOJ M3TIOKEHUS U YCBOEHHS y4eOHOro MaTepuaa.
Jlexnusi-6ecena mMo3BOJSET € TIOMOIIBIO CHCTEMBI BOIIPOCOB, YMEIIOW WX MOCTAHOBKH M UCKYCHOTO
MOJJIEp>KaHUsl TUAJIOTa BO3/ICHCTBOBATh KaKk Ha CO3HAHME, TaK M Ha MOJCO3HAHHE O0Yy4aroIuxcs,
HAYYHTh UX caMokoppekiuu. [IpoBenenne neknun-0eceapl MpearnoaraeT HaInIue ONPeIeTICHHOTO
o0bemMa 3HaHHWI 00 M3yyaeMOM MaTepuase W CBsi3u ¢ HUM. Jlekmusi-Oecena moMmoraer moOyauTh
o0yJaroImuXxcs K aKTyaJu3allii WMEIOMINXCSI 3HAHWH, BOBJEYh MX B IPOIECC CAMOCTOSTEIHHBIX
Pa3MBIIIICHUH, B 3BPUCTUYECKHI, TBOPUYECKUH MPOIIECC MOTYYEHHUSI HOBBIX 3HAHUI; CIIOCOOCTBYET
AKTUBH3AIMH TTO3HABATEILHON JISATEIIPHOCTH, BOBJIEKAET B MAKCUMAIbHBIN MBICIIUTEIbHBIA TTOUCK,
C LENbI0 pa3pelieHus: MPOTUBOPEUNH, MTOJABOJUT K CAMOCTOSTETFHOMY (DOPMHUPOBAHUIO BHIBOJOB U
00001IeHuH, CO3/1aeT YCIOBHSI TSI OTIEPATUBHOTO YIPABICHUS MTPOIIECCOM TTO3HAHMUS.

[To Ha3HAUEHUIO B yUeOHOM IPOIECCE BBIACISIOT CIACYIONINE BH b IEKIIUNU-0ECe b

— BBOJIHBIE WJIM BCTYIUTEIbHBIE (OPTaHU3YIOIIIHE);

— COOOIIEHHUS HOBBIX 3HAHUI;

— 3aKpeIUISIIoIINE.

BBomnas nekumsi-Oecena mpoOBOAWTCS B Hadaje JEKIUOHHOrO 3aHATHA. C ee MOMOIIBI0
o0ecrnieunBaeTcs MCUXOJOTHYECKasi HACTpoiiKa O0ydaroluXcsl Ha BOCIPHUITHE U YCBOCHHE HOBOTO



Matepuana. becema cnocoOCTByeT MOHUMAHUIO 3HAUCHUS TIpeCTOosIel paboThl, GopMHUpyeT mpe-
CTaBJICHUS O €€ COJIep>KaHUU, cieluPHUKe 1 0COOEHHOCTSX.

CooOmiennst HOBbIX 3HaHUU. CTpouTcs B (hOpMe BOMPOCOB UM OTBETOB MPEUMYIICCTBEHHO
P aHAJIU3€ MPOYUTAHHBIX TEKCTOB, 3alIOMUHAHUH OTBETOB (KaTeXU3HUECKas); ClIOCOOCTBYET MO/I-
BEJICHUIO O0YYArOIIMXCS 32 CYET yMEJO TOCTABIEHHBIX BOIIPOCOB, UMEIONINXCS 3HAHUH U JKU3HCH-
HOT'O OIbITa, K YCBOGHUIO HOBBIX 3HAHHM, (JOPMYIHPOBAHUIO MOHATHUI, PELICHUIO 33a]a4; CO3/1aeT
CyOBEKTUBHOE BIICUATIICHHE, YTO OOYYAIONIUICS caM CIeNal OTKPBITHE, POAeNal MyTh OT MPAKTH-
KM K Hay4HOH HCTHHE.

3aKperIsSIonue JeKIUN-0eceIbl MPUMEHSIIOTCS [Tl 3aKpeIUICHHsI, 00O0IICHUS U CUCTeMa-
TU3aLUU 3HAHUI.

OddexTuBHOCTh Oecebl 3aBUCUT OT TIIATEIBHON MOATOTOBKH MPENOIaBaTeNs, TPOIyMaH-
HOCTU U MpoQeccuoHaNbHON (OPMYIUPOBKH BOIPOCOB B UETKOM MOCTAHOBKE, MX JIOTMYECKOM MO-
CJIeI0BATEIBbHOCTH. BOMpoChl JOJKHBI pa3BUBaTh BCE BUABI MBIIUICHHS, 00€CIIEUYUBATH JIOTHYE-
CKy10 ¢opMy MBIIIJICHUS (BECh CIIEKTP MBICIUTEIbHBIX EHCTBUI), COOTBETCTBOBATh YPOBHIO pa3-
BUTHS OOYYaIOIIUXCS; CO CTOPOHBI OOYYAIOIIMXCSl OTBETHI JOJKHBI OBITh OCO3HAHHBIMH U apTy-
MEHTUPOBAaHHBIMH, MTOJHBIMU, TOYHBIMHU, SICHBIMU, TIPABUILHO CHOPMYITHPOBAHHBIMHU.

[{enb: myTeM MOCTaHOBKHU THIATEIBHO IMPOJYMAHHOW CUCTEMBI BOIIPOCOB MO 3aIaHHON TEME
JOCTHKEHHE MOHUMaHMs 00yYaloIIMMUCS HOBOIO MaTepuaja WU MPOBEpKa YCBOCHUS UMHU YiKe
M3Y4EHHOI'0 MaTepuaia.

3anauu:

— U3y4€HHUE BOIPOCOB 110 3a/IaHHOM TeME WIN 3aKpEeIICHHE U3YYEeHHOI0 MaTepuaia;

— pa3BUTHE YMEHHUI 00ydYarolUXcsi CTPYKTYpUPOBAaTh U CHCTEMaTU3UPOBATh MaTepua, Co-
MOCTABIIATh PA3IMYHBIC UCTOYHUKH, 0000IIaTh MaTEPHAJl, IeTIaTh BRIBOJIBI;

— pa3BUTHE HABBIKOB OOYYAIOMIMXCS MO BBIPAOOTKE COOCTBEHHOM MO3MIIMU M0 M3y4aeMbIM
podIeMamM.

MeTtonuka MpoBeIeHUS JIEKIIMH-0eCe Ibl:

— Ha3HAUYCHUE CEKpEeTaps JCKINU-0eCe/Ibl, €r0 MHCTPYKTAXK MO BBHIMTOIHIAEMBIM (YHKIIHSIM;

— OOBSBJICHHE KPUTEPUIA OIICHKHU;

— IpoBezieHre Oeceibl 110 3apaHee MOAr0TOBICHHBIM IPENo1aBaTeIeM BOIIPOCaM;

— MOJABEICHNE UTOTOB Oecebl U OlIEHKA YYaCTHHKOB Oecellbl 0 MaTepuanam, Mepexo] K
MH(OPMALMOHHOM JIEKIUH.

Il. MuTepakTUBHOE pelIieHue 3a7ad — 3TO METOJ, P KOTOPOM MpH PEIICHUH 33134 MPUHU-
MaloT ydacTue Bce oOydaromuecs Moj pyKOBOJICTBOM IIperojaaBarensi-Mojeparopa. B pesynbrare
MOJIy4aeTcsl yriayOJIeHHOE MO3HaHHE OOYYarOIIMMKCS METOIMKH PEIIeHUs TUMOBBIX Mpodeccuo-
HaJBHBIX 33/1a4. B mporecce MHTEPAKTUBHOTO PEIICHUs 3a7a4d OO0YYaIOIMIUMCS TaeTCS BO3MOXK-
HOCTh MPEAMOIOKUTH MOCIESIYIONINA aNTOPUTM U pe3ylnbTar ee pemeHus. [IpuMmenenne Ha mpak-
TUKE OOYyYEHHUsI METOJa MHTEPAKTUBHOTO PEIICHUS 3a7ad MO3BOJSET Pa3BUBATH Y OOYUAIOIIMXCS
CIOCOOHOCTH MPOTHO3UPOBAHUS U TUIAHUPOBAHUS PElIeHUs TPO(EeCCHOHATBHBIX 3a7ay.

Ilens: mpoBepka HABBIKOB perieHus] TPo()ECCHOHATBHBIX 3a/1a4 M Pa3BUTHE MBICTUTEIHHBIX
oreparii 00yJarmuxcsi, HalmpaBIeHHBIX HA JTOCTHKEHUE PE3YJIbTaTOB MPHU PEIICHUU MPOPECCHO-
HaJbHBIX 33/1a4.

3agaun:

— MpPOBEpPKa HABBHIKOB NMPUMEHEHHUSI O0yJaIOIIMMHUCS paHee YCBOSCHHBIX 3HAHHM TIPHU perie-
HUU TpodeCCHOHATBHBIX 3a/1a4;

— (hopMmupoBaHNE HABBIKOB COBMECTHOM IEATENBHOCTH MOJYMHEHHBIX (00ydaroImuxcs) u
pyKoBoauTeNs (TpernoaaBares);

— OBJI3JICHHE OOYYaIOUUMUCS 3HAHUSMHU U OOUIMMH MPHUHIMIIAMUA PEUICHHUsS MPOOIEMHbBIX
npodecCHOHANBHBIX 3a]1a4;

— pa3BUTHE HaBBIKOB aKTUBHOIN MHTEJUIEKTYAIbHOMN JESITEIbHOCTH;

— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (HABBIKOB OOIICHHUS );

— pa3BUTHE HABBIKOB OOYYArOIIUXCS MO BRIPAOOTKE COOCTBEHHOM MO3MIIMHU IO XOAY pellle-
HUS TPO(ECCUOHATBHBIX 3a/1a4.



Meroauka npoBeAcHUS:

1. TlepBblit 3Tan «IOArOTOBKA MPOEKTa pelieHus 3afaau». [IpenonasarenemM pa3zpadarbiBacT-
Csl IPOEKT XO0/1a PELICHHUS 331a4H ¢ HA4aJIOM WK (pparMeHTaMu perieHusl.

2. Bropoii aTan «opraHu3aiMoOHHbIN:

— OOBSBIICHHE TEMbI U IEJIN PEIICHUS 33/1a4H;

— 00BbsABICHUE KPUTEPUIA OLIEHKU.

3. Tpetwii aTan «MHTEIUIEKTYaTIbHBIN»:

— 00bsABIICHHE YCIOBUH peIlIeHUs 3a/1a4;

— MHIUBHUIYaJIbHOE pElIeHUe 3a/1a4i 00yJaroIuMuUCs, HCXO0/s U3 COOCTBEHHOTO MHEHHUS;

— BBICKa3bIBaHHE 00YYarOIIMMUCS MHEHHUH 110 X0y pelIeHus 3a/ay;

— 00CyX/IeHUE pEe3yJIbTaTOB U METOAMKHU MHIUBUAYAIBHOIO PEICHUs 3a7a4 00yJarouMMu-
Csl M IPUHATHE IJIaHA BEPHOT'O X014 PEIIECHUS;

4. YeTBepThlil ATAIl «IOJABEACHUE UTOTOB PELICHMS 3a0aUn»:

— (opMysIpoBaHUE BBIBOJIA PEIIEHU 3a/1a4i 00y4aroIUMUCS;

— IOJIBEJICHUE UTOTa UHTEPAKTUBHOIO PELICHUS 33/1a4U MPEI01aBaTENEM;

— OLICHKA IperoaBaTesieM 00y4aomuxcs o0 MaTeprasiam, IOArOTOBICHHBIM CEKPETapeM.

I11. PaboTa B MasbIX rpymnmnax - 3TO 0JIHa U3 CaMbIX HOIYJISIPHBIX CTPATEruii, Tak KaK OHa Jia-
€T BceM Oo0ydJaromumcs (B TOM YHCJIE€ W CTECHUTEIbHBIM) BO3MOKHOCTh Y4acTBOBaTh B padore,
[IPaKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXIMYHOCTHOIO OOIIEHUS (B YACTHOCTH, YMEHUE aKTH B-
HO CJyIIaTh, BbIpabaThiBaTh 00Iee MHEHHUE, pa3peliaTh BO3HUKAOUINE pasHoriacus). Bee aTo yac-
TO OBIBACT HEBO3MOXHO B OOJIBIIOM KOJUIEKTHBE. [Ipy opraHm3anuu rpynmnoBoi paboThI, ClieayeT
oOpaniate BHUMaHKE Ha cielylolue ee acekTbl. Hy)xHo yoeauTbes, uto obydaromuecs o0nagatoT
3HAaHUSIMH M YMEHUSMH, HEOOXOIMMBIMH JIJIsI BBITOJIHEHHS TPYIIIOBOTO 3a1aHus. HexBaTka 3HaHHUN
OYEeHb CKOPO JacT 0 ceOe 3HaTh -00yJaroluecs: He CTaHyT MpHUJiaraTh yCUJIMHA JUIs BBIIOJHEHUS 3a-
nanusi. Hamo crapatbes clienarh CBOM MHCTPYKLMU MakCHMajibHO 4eTKMMHU. Hano mpenocraBisiTh
IpyMNIE JOCTaTOYHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHUsl.

[Ipu pabote B Masoii rpyrie o0y4yarouiecsi MOI'yT BBINOJIHITH CIAEAYIOLIUE POJIH:

— (acunuratop (MocpeTHUK-OPraHU3aToOpP AESITEIbHOCTH TPYIIIbI);

— perucTpaTop (3amuChIBaeT pe3yiabTaThl padOThI);

— JIOKJIaJIUUK (JI0KJIabIBAaET pe3yabTaThl pa0OThI FPYIIIbI);

— XKYPHAINCT (3aJaeT yTOYHSIOIIME BOMPOCHI, KOTOPBIE MOMOTAIOT IPYMIE JyYIlle BBIIOJI-
HUTb 3aJlaHKe, HaIpUMEp T€ BOIIPOCHI, KOTOpasi Moria Obl 3a71aTh Apyras CTOPOHA B IUCKYCCUN);

— aKTHBHBII clylaTens (cTapaercs nepecka3aTb CBOMMH CJIOBaMH TO, O YEM TOJIBKO YTO T'O-
BOPWJI KTO-JTMOO U3 YIEHOB IPYIIIbI, HOMOTas chopMyJInpOBaTh MBICIB);

— HalOumoaTenb (JI0JKEH 0OTMeYaTh MPU3HAKHU ONpEIeICHHOrO MOBEAEHHS, 3apaHee OMUCaH-
HOTO MPEINO0IaBaTeNEM, U ONPEAEIATh, KAK YWIEHBI IPYIIIbI CIIPABIISIIOTCS C BO3HUKAIOLIUMHU 110 XOAY
paboTel npodiaemamu. OTUUTHIBASICH MEpell TPYMNIoi, HabmogaTeau 00s3aHbl MPECTABISITh CBOU
3aMEeTKH B MAaKCHMAJILHO OMMCATENbHONW U 00BbEKTUBHON (hopMe);

— XpOHOMETPUCT (CIEAUT 3a BpeMEHEM, OTIYLIEHHBIM Ha BBIIOJIHEHNE 3aJJaHus) U JpyTHE.

[lenb: mpoBepka ypOBHsI OCBOCHHUSI paHee M3YyYEHHOTo Marepuana u (GopMHpPOBAHUE HABBI-
KOB pa0OThl B MQJIbIX FpyMIax.

3agaun:

— aKTUBHU3ALIMS [TO3HABATEIbHOM 1€ATEIbHOCTH O0yYarOIINXCS;

— pa3BUTHE HABBIKOB CaMOCTOSITEIbHON MPO(ECCHOHANBHON NEATETbHOCTH: OMpeAeTIeHHUe
BEIYLIUX U MPOMEXKYTOUYHBIX 33/a4, BHIOOpP ONTHUMAIBHOIO IYTH, YMEHHE MpeaycMaTpuBaTh IMO-
CIJIEICTBUS CBOETO BBIOOPa, 0OBEKTUBHO OLIEHUBATH €r0;

— Pa3BUTHE YMEHUH yCHEIHOro oOumeHus (yMEHUe CilyllaTh M CIbIIIATh APYr Apyra, BbI-
CTpauBaTh AUAJIOT, 337jaBaTh BOIIPOCHI HA IOHUMAHUE U T. 11.);

— COBEpPIIICHCTBOBAHNE MEKINYHOCTHBIX OTHOIIEHUH KOJUICKTHBE.

Meroauka npoBeAcHUS:

1. Iepssriit aTan «IloarotoBka 3aganus it paOOTHI B MaJIbIX TPYIIIAX». 3alaHus A1 pado-
ThI B MaJIBIX TPYIax pa3padaThIBAIOTCS JIMOO MPeroaaBaTesieM, JIM00 MPerno aBaTesieM COBMECTHO



C 00yYaroIIMMHUCS.

2. Bropoii atan «Opranu3anioHHbIN:

— 00BSABICHHE TEMBI U 1IEJIM Pa0OTHI B MAJIBIX TPYIIAXx;

— 00BsICHEHHE 3a/1aHus AJ1s pabOThl B MaJIbIX IPyIax;

— 00BsABICHHE KPUTEPHIA OLICHKH;

— JieTieHue 00yYarouxcsl Ha TPYIIIbL;

— Ha3HA4YCHHE POJIEH B rpymnmnax.

3. Tperuii aTan «BeimoaHeHNE 3aIaHUsI B TPYIITICY:

— BBICKa3bIBaHHE O0YYArOIIMMUCS MHEHHUH 10 BHITIOJHEHUIO 33/1aHUS;

— o0Cy>KJIeHHEe Pe3yJIbTaTOB U METOAMKY BBIMOJIHEHUS 3a/1aHusl 00y4alOIUMUCS U PUHATHE
IJIaHA XO0J1a BBIIIOJIHEHUS 3aJaHUS;

— HaIlMCaHUE MPOTOKOJIa MaJOW TPYIIBI MO MJIAHUPOBAHUIO AEATEILHOCTU MPH BBIMOIHE-
Huu 3a1aHus. [IpoTokon AOMKEH coaep:karh Lelb, 3aa4l, METO/Ibl, Ha3HAUEHUE POJIE U HOPMY
BPEMEHH BBITIOJIHEHUS 3aaHMUS;

— BBINOJIHEHUE 33JaHUS;

— MOATOTOBKA OTYETA IO MPOBEIEeHHOM padoTe. OTUET MOMIKEH COIEePKATh ONMHUCAaHUE LIETH,
3aJ1a4, METOJUKH BBIIIOJIHEHUSI 3aJlaHUs, PE3YJIbTaThl, 10Ka3aTeIbCTBA U BBIBOJBI 110 BBIIIOJHEHHO-
MYy 3a/IaHHI0, OTBETCTBEHHBIX IO POJISIM U ONKCAHUE BBHIOJIHEHHBIX MU (YHKITHIA;

4. YersepTsiii oTan «[logBeaenne uToroB paboTsl B MaJIbIX IPYIIIIAX»:

— BBICTYIJICHHE JOKJIaYMKa C OTYETOM M0 paboTe B MalbIX rpymnmax. [lpu goknage otueta
MO>KHO MCII0JIb30BaTh MyJIbTUMEIUNHBIC IPE3EHTALINM;

— OLICHKa IMperno/aBaTeseM 00ydaronuxcsl.

Jlenenne o0ydyaromuxcst Ha TPYIIIBI — 9TO BAKHBIM MOMEHT B OpraHU3aIMy PadOThI B MATTBIX
rpymnmnax. Croco6oB jieneHne 00y4arouuxcs Ha MPYIIbl CYyIECTBYeT MHOXKECTBO, U OHU B 3HA4H-
TEJIbHOW CTENEHH OIpPENENSIOT TO, KaK Oy/eT MpoTeKarh JaibHelmas padoTa B rpyIe, 1 Ha Kakoi
pe3yJIbTaT 3Ta IpyIa BeIMJET.

CrniocoObl feneHns 00y4aroIuXcsl Ha FPYIbL:

1. ITo xenanuto.

OObenuHeHue B TPYIIIBI MPOUCXOAUT IO B3aUMHOMY BbIOOpY. 3ajaHue Ha (GOpMUPOBAHUE
TPYMIIBI TIO KEJIAHUI0 MOXKET JaBaThCsl, KAK MUHUMYM, B IBYX BapUaHTaX:

— pa3zeauTech Ha TPYIIIHI 11O ... YETOBEK.

— pa3enuTeCh HA ... PaBHBIE IPYIIIIHI.

2. CnyyaiiHpIM 00pa3om.

I'pynna, popMupyemast o NPU3HAKY CIYYalHOCTH, XapaKTepU3yeTcs TeM, 4TO B HEH MOTYT
o0beMHAThCA (IIpaBaa, HE MO0 B3aMMHOMY JKEJIaHHIO0, a BOJeH ciyyas) oOydarouiiecs, KOTOpble B
MHBIX YCIIOBUSIX HUKAK HE B3aUMOJICHCTBYIOT MEXTy co00ii mudo gaxe BpaxayroT. Pabora B Takoi
IpyMIe pa3BUBAaeT Y YyUYaCTHUKOB CIIOCOOHOCTh MPHUCIIOCAOIUBATHCSA K PA3IUYHBIM YCIOBHSIM €S-
TEJIBHOCTHU U K Pa3HbIM JIEJIOBBIM IIapTHEPAM.

OToT MeToA (GOpPMHUPOBAHUS TPYII MOJIE3EH B TE€X Cllydasix, KOrJa repej MnpernogaBaTesieM
CTOHUT 3aJaya HAy4YuTh OOYYaIOLIMXCS COTPYIHHYECTBY. B 3TOM ciyyae mpenojgaBaTelb J0JKEH
o0JnazaTh JOCTATOYHONW KOMIIETEHTHOCTBHIO B pa00Te ¢ MEKITUYHOCTHBIMU KOH(PJIMKTaAMHU.

Crioco6b1 (OpMHPOBAHUS «CIAYYaHOM» TPYIIBL: KXpeOHil; 00beMHEHUE TeX, KTO CHIUT
psAaoM (B OTHOM psiZy, B OJHOM IOJOBHHE ayJIUTOPUH); C MOMOIIBIO UMIIPOBU3UPOBAHHBIX «(paH-
TOB» (OAMH M3 O0YYAIOMIMXCS C 3aKPBITHIMU TJIa3aMH Ha3bIBA€T HOMEp T'PYMIbI, KyAa OTIPaBUTCS
0o0ydJaronuiicsi, Ha KOTOPOTO YKa3bIBA€T B IAHHBI MOMEHT MPEMO1aBaTeNh) U T.1I.

3. Ilo onpeneneHHOMY IIPU3HAKY.

Tako# nmpu3HaK 3amaercs MO0 MpernoaBaresieM, Ju00 To0bM o0yJaronuMcs. Tak, MOKHO
pa3fenuThes 1Mo NepBoil OyKBe MMEHHM (TJIacHasi — COTJIaCHast), B COOTBETCTBHHU C TE€M, B KaKoe Bpe-
Ms ToJIa POJUJICS (Ha YeThIpe TPYIMIIBI), IO LBETY TJa3 (Kapue, cepo-royryobie, 3eJIeHbIC) U TaK Ja-
nee.

DTOT cnocol JeNeHUss UHTEPECEH TEM, YTO, C OJHOW CTOPOHBI, MOKET OOBEIUHUTH 00Y-
YaIOIUXCs, KOTOpbIe TUOO PEeAKO B3aMMOACUCTBYIOT APYT C APYroM, JIMOO BOOOIIE MCHBITHIBAIOT



SMOIMOHAIBHYIO HEMPUS3Hb, a C IPYrOil — W3HAYAJIBHO 3a/1a€T HEKOTOPBIA OOLINI pU3HAK, KOTO-
pblii cOnmxkaeT 00beAMHUBIINXCS. ECTh HEUTO, YTO X POJHUT U OJHOBPEMEHHO OTAENSET OT ApY-
ruX. OTO CO3JIa€T OCHOBY Il SMOLMOHAJIBHOIO MPUHATHS APYT pyra B IPyIIe U HEKOTOPOro OT-
JaneHust oT Apyrux (1Mo CyTH Jefla — KOHKYPEHLIUN ).

4. o BBIOOpY «IHAEPAY.

«Jlunep» B 1aHHOM cllyyae MOXKET JIMOO Ha3HAu4aThCsl MpErojaaBaTesieM (B COOTBETCTBUU C
IEJIBIO, TIOATOMY B Ka4eCTBE JIMZEpa MOXKET BBICTYINATh JIF00OW 00ydaromuiics), 1100 BbIONpPAThCS
obyyaromumucs. @opMUpOBaHUE IPYIIT OCYLIECTBIIAETCS CaMUMHM «uaepaMu». Hanpumep, oHu
10 OYepeIy Ha3bIBAlOT UMEHA TeX, KOTO OHHM XOTEeH Obl B35Th B CBOIO rpyniy. HaGmronenus noka-
3bIBAIOT, YTO B IMIEPBYIO OUEPEb «JIMIAEPI» BBIOUPAIOT T€X, KTO AEHCTBUTEIBHO CIIOCOOEH paboTaTh
U JIOCTUTATh pe3ynbraTa. MHorma naxe apyx0a u TUYHBIE CHMIATUH OTXOAAT Ha BTOPOM IIJIaH.

B ToM cityuae eciu B ayIMTOPHM €CTh SIBHBIE ayTCaiAepsl, 1151 KOTOPBIX CUTYyalus Habopa B
KOMAaHJIy MOXXET OBITh YpEe3BbIYANHO OOJE3HEHHOW, JydIlle WIM HE MPHUMEHSTh 3TOT CIOCO0, MU
ClIeNaTh UX <JIHJIEPAMU».

5. I1o BEIOOpPY MpenoaaBaTeis.

B sTOM ciydae mpenojaBaTenb CO3JaeT IPYMIbI 0 HEKOTOPOMY BaXKHOMY JJIsi HETO IpPHU-
3HaKy, pelras TeM CaMbIM OIpeJesIeHHbIE Meaarornueckue 3agadu. OH MOKeT 00bEeTUHHUTH 00Y-
YaOIUXCs ¢ OMM3KUMH MHTEIIEKTYaIbHBIMUA BO3MOKHOCTSIMH, CO CXOXHMM TEMIIOM paboThl, a MO-
KET, HapOTHUB, CO3AAaTh paBHbIE IO cuiie KoMaHibl. [Ipu 3TOM opranuzarop rpymmnoBoil paboTbl
MOJKET OOBSCHUTh MPUHIUI 00BEAMHEHUS, & MOXKET YHTU OT OTBETa HA BOMPOCHI YYaCTHUKOB I10
3TOMY MOBOAY.



