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1. MeToauueckue yKkazaHus AJs 00y4alOMXCsl M0 MJIAHUPOBAHUIO U OPTAHU3AIMH BPEeMEHH,
HEe00XO0UMOrO0 /1JIsl 0CBOEHUS TUCHHUILINHBI

OObeKkTaMu M3YYCHHS B MAaTEMAaTUKE SIBIISIIOTCS HE PeajbHbIC SBICHUS, a aOCTPaKTHBIE JIO-
rHYecKue 0ObEKTHl U CTPYKTYpPbI, KOPOTKO Ha3blBa€Mble MaTEeMaTHYECKUMU MojensiMu. MaTemaTu-
Ka M3y4aeT COOTHOIICHUS MEXIy 0e3pa3sMEepHBIMH AJIEMEHTaMHU MAaTEMAaTHUECKUX MOJIENeH, KOJIH-
YECTBEHHBIE M KQUEeCTBEHHBIE CBA3U MEXK/y HUMHU.

Cepbe3Hoe n3ydyeHHEe MAaTeMaTHUYeCKON AUCHUIUIMHBI — 3TO Oomnbioit Tpyn. Ero addexrus-
HOCTb, KaK U BCAKOIO TPyJa, BO MHOT'OM 3aBHCHUT OT ero opranuzanuu. K coxanenuro, He cyiie-
CTBYET TOYHBIX PEIICNTOB, KAaK HAJI0 U3Y4aTh Pa3IMYHbIC pa3/ieibl MATEMAaTUKH, TAK KaK METOJIUKA
MpenojaBaHusl MaTeMaTUKH €CTh HE Hayka, a UcKyccTBO. [lepen pa3paboTkoil METOIUKU U BbIpa-
OOTKOH JTOCTAaTOYHO OOOCHOBAHHBIX PEKOMEHJAIUN CTOSAT OOJBIINUE CIOXHOCTH, BEIb MPUHIIHIIHI,
JeKalMe B UX OCHOBE, HEeJOKa3yeMbl, a OCHOBaHbI Ha Bepe. [losTomy okasbiBaeTcsi TpyaHO yOe-
TUTH KOTO — TU0O B UX IEJI€CO00Pa3HOCTH B CBSI3U C Pa3HBIMU WHIUBUIYATHHBIMA OCOOCHHOCTSIMU
BOCHPUATHS ¥ MBIIUICHUS y4alIuxcs. ITO, KOHEYHO, 001as npobiema, BO3ZHUKAIOIIAs B IIPOLIecce
o0ydeHus 10 JTF000U AUCIHUILINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJHH JIy4Ille BOC-
MPUHUMAIOT MMOHSATHUS TIPU KPATKOM MX ONHCAHHH, APYTUE KE MPU 00CTOSITEITLHOM BCECTOPOHHEM
WX ONHCAHUU, OJJHUM CBOMCTBEH IMOAXOJ CHHU3Y OT YaCTHOrO K 001emMy (MHIAYKTUBHBIN), IPYTUM
MOJIXOJT CBEPXY OT OOIIETO K YaCTHOMY (IETYKTUBHBIN), OJTHUM KOHCTPYKTHUBHBIHN, APYTUM aKCHO-
MaTHUYECKHI MOAXO0/, OJHUM JIOTHYECKH OOOCHOBAHHBIN, APYTUM UHTYUTUBHBIN, OJHUM aHAIUTH-
YECKHUU, IPYTUM T€OMETPUYECKUN U T. . U T. II.

Cyl11ecTBeHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOpMAaLUU Yy pa3inuHbIX Jtojei. bomnee
TOTO, IMEHHO 3THM Ka4eCTBOM OHU B OCHOBHOM OTJIHMYAIOTCS IPYT OT JApyra Kak ydamuecs. bes-
YCIOBHO, BCE 3TO HEBO3MOXKHO Y4€CTh, 1 HEBO3MOXKHO CO37aTh TAaKOM KypcC JEKIUN WU HAMUCATh
TaKoW Y9eOHUK, 4TOOBI JIJISl KQKOTO y4Yallerocss OHU UMETH ONTHUMAIIbHBIA XapakTep ¢ TOYKH 3pe-
HUS YCBOEHUS UM H3JI0KEHHOT'O MaTepuaa.

K ckazaHHOMY MOXHO J00aBUThb, YTO METOJHMKA YTCHHS JICKIIMH MO MaTeMaTHKE Mepe.
ayTUTOPHUEN CYIIECTBEHHO OTIMYAETCS OT METOJIMKH HAlMCaHUS y4eOHHMKA M 3aBUCUT M OT YHCIa
ciymaTenei (0oJpiasi pa3Hulla, Kak YUTaTh JICKIUIO, €CJIM CIYIIATeNe 1ecATh, CTO WA JIBECTH),
U OT YpOBHS UX MOATOTOBKH, M OT MHOTHX JAPYTUX NpUYuH. Matepuan ais JEeKIHOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH TakK, YTOOBI OH COAEpIKal BCE MPUHIIUITHATILHOE U HEOOX0IMMOE,
HECMOTpS Ha €r0 MEHBIIIH, KaK MPaBUJIO, IO CPABHEHHIO C YIEOHUKOM 00BEM.

Jlist ctyneHTa OOBIMHO OBIBaeT JOCTATOYHO CBEACHHM, M3JIaraeMbIX HA JICKIHH, T. €. CTY-
JICHT MOKET U He YMTaTh YYeOHHUKOB. B 3TOM HET HUYEro IIOXOro, Tak Kak yCBOEHUE XOPOIIO U3-
JIO’KEHHBIX JICKIWH SBIIIETCS M PEKPACHBIM CIIOCOOOM TIOJITOTOBKH JJIsT PAOOTHI C KHUTOM.

OO0mmas TpyJ0eMKOCTh JTUCIUIUIMHBI, COCTOSIIEH W3 YeThIpeX, CBS3aHHBIX MEXIYy COOOM,
paznenos, coctaisger 10 3auértHpix exuaunil, 360 gacor: Pasgen 1 «Jluneitnas anreOpay, Pazmen 2
«AHanuTHueckas reometpus», Paznen 3 «Maremaruueckuii ananusy», Paznen 4 «/luddepenimans-
HbIC YpaBHECHUs». V3ydeHue MUCIUTUTHHEI 3aBepiaeTcs dk3ameHoM (1-2 cemectp).

Pazpensl, cocrosime U3 OTACTBHBIX TEM, U3yJalOTCs Ha JICKIHSIX, HA MPAKTUYSCKUX 3aHsI-
THSX U B TIPOIECCE CaMOCTOSTEIILHON paboThl. Ha JekIusax u3iaraercs coJiepskaHue Kypca ¢ IpH-
MepaMH, Pa3bICHIIONINMI OCHOBHBIC MAaTEMATHUECKHE MOHATHUS U ornpeneieHus. Ha mpakTHieckux
3aHATHSX CTYACHTHI OBJIAJCBAIOT METOJAAMH PEIICHUS W UCCIICJOBAHHUS MaTeMaTHYCCKHX 3a7ad Ha
OCHOBaHUU TEOPETUYECKUX MOJIOKEHUN AUCIUILTHHBL. CamMocTosITenbHas paboTa COCTOUT U3 OCBO-
SHUS TCOPHH, BBIMOJTHCHUS OONIUX MPAKTHYCCKUX 3aJaHWi W TIOJTOTOBKH K HAIIMCAHUIO ayJIHTOP-
HBIX KOHTPOJIbHBIX PaboT.

2. MeToauyeckue ykazaHusi o padore o0y4aomuxcs BO BpeMs NPoBeIeHus JeKI Ui

[IpenogaBarento, BenyleMy Kypc, peKOMEHAYeTCSl Ha BBOJIHOM JIEKIIMH ONPEAETUTh CTPYK-
Typy Kypca, HOSCHUTH LETH U 33/1a4l U3y4eHUS TUCIMILIHHBI, CHOPMYyITUPOBaTh OCHOBHBIE BOIIPO-
Cbl U TpeOOBaHUS K pe3yibTaTaM ocBoeHHs. [Ipu paccMOTpeHnn TeMbl BaXKHO BBIIEIUTh OCHOBHBIE
MIOHSATHSI U ONPEEIICHUS, J)KeNaTeIbHa UX BU3yaJIn3alusl.



B monbope marepuana K 3aHATUSAM CIEAyeT PYKOBOJCTBOBATHCS pabodeld Mmporpammon
yueOHOM AUCHMILIMHBL, 0o0palas BHUMaHHE HAa KOMIIETEHLMHU, YKa3aHHbIE B (eepabHOM TocCy-
JApCTBEHHOM 00pa30BaTEIbHOM CTaHJApTEe BBICIIErO 0Opa3oBaHus. Ha mepBom 3aHsTHH TIpenoa-
BaTelb 00s13aH JIOBECTH JI0 00yJarommxcsi TpeOOBaHUs K TEKYIIEeH W UTOrOBOM aTTecTaluu, Mmops-
JIOK paboThl B AyANTOPHH W HAIIETUTHh UX HA TPOBEACHHUE CAMOCTOSITEILHON paboThl C YIETOM KO-
JMYECTBA YacOB, OTBEJICHHBIX Ha HEE YYEOHBIM TJIAHOM.

Pexomenays nuteparypy Ajii CaMOCTOSATENIBHOTO M3Y4YEHUSs, MpernoaaBaTeib JTOJDKEH Mak-
CUMaJIbHO MCIIOJIb30BaTh BO3MOXHOCTH, mpejiaraembie oubmuorekort BUDIIII, B Tom uyucie ee
3JIEKTPOHHBIMU PECYpCaMH, a TAKKe JIeJIaTh aKIEHT Ha MpUBJIeUYeHE pecypcoB MHTepHeT.

Br160op MeTo10B 1 hopM 00ydIEHUS MOKET ONIPEACIATHCS:

— o0mMu 1enssMu 00pa3oBaHUs, BOCIIUTAHUS, PA3BUTHS M IICUXOJOTUYECKON MOATOTOBKH
0o0yJarouxcs;

— OCOOEHHOCTSIMU METOJMKH TPETOAaBaHus KOHKPETHON yueOHOW MUCIUIUIMHBI U CIEIU-
¢bukoii ee TpeOoOBaHUI K 0TOOPY TUAAKTHUECKUX METOOB;

— LEeJSAMU, 33aJla4aMu U COJIEp)KaHNUEM MaTepHalia KOHKPETHOTO 3aHSTHS,

— BpEMEHEM, OTBEJCHHBIM Ha U3YUYE€HHUE TOTO UM MHOTO MaTepHana;

— YPOBHEM IOATOTOBICHHOCTH 00yUYarOIINXCS,

— YpOBHEM MaTepHalbHON OCHAIIEHHOCTH, HATMYUEM 000PYAOBaHHUS, HATJISAHBIX TTOCOOUIA,
TEXHUYECKUX CPEJICTB;

— YPOBHEM MOATOTOBIEHHOCTH U JIMYHBIX KAYECTB CAMOI'0 [IPENOIaBaTes.

Jlexumu AOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYUHBIX 3HAHHUM MO AUCITUIUIMHE,
KOHIIEHTPUPOBATh BHUMaHHE 00yJaronnxcsa Ha HanOoJiee CI0XKHBIX U Y3JI0BBIX Bompocax. Jlekiuu
ClIelyeT u3jaraTh B TPAAWIIMOHHOM WJIM B TIPOOJIEMHOM CTHJIC: CTAaBUTh BOIMPOCH M TPEIaraTh
MOXOJIbI K UX perieHuio. Heo0XoaumMo cTUMyIupoBaTh aKTUBHYIO TIO3HABATENBHYIO AESITEIbHOCTD
Y MHTEpEC K IUCIUIUTHHE, (OPMUPOBATH TBOPUECKOE MBIIUICHHUE, PUOETaTh K MPOTHBOIIOCTABIIE-
HUSM M CpaBHEHHSM, JeNaTh 00O0OIIeHHs, aKTUBU3UPOBATh BHUMaHHE O0y4aeMbIX MyTeM MOCTa-
HOBKH MPOOJIEMHBIX BOMPOCOB, CTUMYJIMPOBATh UX MBICIIUTEIBLHYIO I€SITEILHOCTh, PACKPHIBas B3a-
MMOCBSI3U MEXAY Pa3IuYHbIMU SIBICHUSMU, TOOLIPSITh JUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOJIUYECKUN apCeHal JIEKIIMH CYIIECTBEHHO MOTOTHWICS WH-
(hopMaIMOHHBIMU U TEXHUYECKUMH CPEICTBAMH O0yUYEHHS, UTO MO3BOJISET pa3HOOOPa3UTh MaTepH-
aJl ¥ pacIIUPUTh KaHAJBI €T0 TIEpeiauu, UCTIONb3Ys JEKIUI0-BU3YyaTN3alluio, B pe3yIbTaTe 4ero J0-
MOJIHUTENIbHOE KaueCTBO YCBOEHUSI TEOPETUUECKOr0 MaTepuaia JOCTUTAeTCs 3a CUET MPUMEHEHUs
MIPUHITUTIA HATJISTHOCTH B OOYYECHUH.

B nexuuu cienyer mIMPOKO HUCIONB30BAaTh MPUHIIUI 3BPUCTUYHOCTH, YTO MO3BOJIUT OoJjee
IYOOKO U3YYHTh ITPOOJIEMY, MOCKOJIBKY BO3HUKAIOIINE TPOTUBOPEUHS JIETKO Pa3pelIatoTCs B XO/1€
KOJUIEKTUBHOTO OOCYXKIEHHS. DBPUCTUYECKOE H3IIOKEHHE MaTepuaia MpearnoyiaraeT MOCTaHOBKY
poOJIeMHBIX BOMPOCOB. [IpoOaeMHBII BONIPOC COACPKUT B ceOe AUAIEKTHYECKOE TPOTHBOPEUHE,
KOTOPOE U SIBIISIETCA «ITYCKOBBIM MEXaHU3MOM» MPOLECCOB MBILIUICHHS, aKTUBU3UPYET CTPEMIICHHE
HaWTHU OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJa CAMOCTOSTEIHLHOM TTO3HABATEILHOM 3a1a4eil).

[TpoGnemHas nekiust MOOYKIaeT ayAUTOPHUIO K aKTUBHOMY BKIIFOUEHHUIO B YCBOCHHE M 00-
CykJeHue matepruana. HaxoxaeHue oTBETOB Ha HEOJHO3HAYHBIE BOMIPOCH CTUMYJIUPYET pPa3BUTHE
TBOPYECKOTO MBIIIJICHUS.

Bormpocsl, pennaraemMbie ayauTOPUHN TSI Pa3MBIIUICHUS, JOHKHBI TOOYX)AaTh 00ydaeMbIX
MCIOJIb30BaTh UMEIOIIUECS 3HAHUS. B KOHIIE JTeKIINN HEOOXOAMMO JeNaTh BHIBOBI M CTABUTH 3a7a-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHATHI PEKOMEHIYETCsl BECTH KOHCIIEKTUPOBAHHUE YIeOHOTO MaTe-
puaina, obpamaTh BHUMaHue Ha (DOPMYITUPOBKU M KAaTETOPUH, PACKPHIBAIOIINE CYTh TOTO WM UHO-
'O SIBJICHUS I MPOIIECCOB, HAYYHBIE BHIBOJIbI U MPAKTUUECKUE PEKOMEHJAIUH.

TeMaTuKa JIEKIIMOHHBIX 3AHATHI
IlepBblii cemecTp
Jleknus 1. MaTpuubl u onpeaeJanuTe .
Bonpocuwi:



1. Yucnoseie MaTpuiibl. OCHOBHBIE TOHATHS.

2. JIuHelHbIe onepalyu U UX CBOMCTBA.

Knrouegvie nonamus: 4ucioBble MATPULIBI U UX BUJBL: NPAMOYIOJIbHBIC, KBAaJpaTHBIE, 1HA-
TOHAJIbHBIC; CKAJISIPHAs, €IMHUYHAs, HYJEBasi MAaTPULbL; MOPSAIKA U pa3MeEpbl MaTPHIIbL; TUHEHHBIE
olepaluu HaJ MaTpUuLaMHu.

Jlekuusi 2. MaTpuubl 1 onpeaeJuTe .

Bonpocuwi:

1. Henunelinble onepaiuy Hajl MaTPUIIAMHU B KX CBOMCTBA.

2. Onpenenureny KBaJpaTHBIX MaTPUI.

3. CBoiicTBa onpenenuTesci.

Kntouegvie nonamus: NpoU3BEIEHUE MATPHULl, CTEIICHb MATPULBI, TPAHCIIOHUPOBAHHUE MaT-
pHLBI, IEPECTAHOBOYHBIE MATPULIBI, TEIUTENHN HYJS, CHAMMETPUYECKHE MAaTPULbl, MUHOD 3JI€MEHTA
MaTpHUILIbl, CHMBOJ U MHJEKC CyMMHUpOBaHus, npasuiio Cappyca, Teopema pas3jioKeHUs OIpeeu-
Tes, anredpanyeckoe TOMOJIHEHHE JIeMeHTa onpeaenuTens, Gopmynsl Jlamaca.

Jlekuus 3. MaTpuubl ¥ onpeaeTuTe ] H.

Bonpocwi:

1. Obparnas marpuna.

2. Penienne cucTeMbl TpeX JIMHEWHBIX YPaBHEHHM C TpeMsl HEU3BECTHBIMU METOJOM 00pat-
HOM MaTpuIbl ¥ 1o hopmynam Kpamepa.

Knrouesvie nonamus: onpenenenue oOpaTHOM MaTpULIbl, HEBBIPOKICHHBIE U BBIPOXKICHHBIC
MaTpULlbl, NPUCOECIUHEHHAS] MAaTpHlla, OMNPENCIIUTENb JUHEHHOW CHCTEMbI, BCIIOMOTaTEIbHbIE
OTIpEACTUTENN CUCTEMBI, MATPUYHOE YpaBHEHHE U ero peeHue, popmynsl Kpamepa.

Jlekuus 4. CucreMbl JIMHEHHBIX YPABHEHMIA.

Bonpocwi:

1. OcHOBHBIE TOHSATHSI.

2. DneMeHTapHbIe IPeoOpa3oBaHMsI MAaTPUI] U CUCTEM JINHEHHBIX YpaBHEHUH.

3. Meron I'aycca.

Kniouegvie nonamus: nuneiiHas cucrema, K03()(UIUEHTb U CBOOOAHBIE YJIEHBI CUCTEMBI,
HEOJAHOPOJHAS U OJJHOPOAHAS CUCTEMBI, pELIEHUE CUCTEMBI, COBMECTHAsI U HECOBMECTHAsI CUCTEMBI,
OIIpeZieJICHHas: U HEOIPENEICHHAs: CUCTEMBI, MaTpHIla U pacIIMpEHHass MaTpULla CUCTEMBI, PaBHO-
CHJIbHBIE CHCTEMBbI, HYJIEBOE€ U MPOTHUBOPEUYNBOE YPABHEHUSI CHCTEMBI, AIEMEHTapHbIE Mpeodpaso-
BaHUs MaTpULl M JIMHEHHBIX CHCTEM, METOJ MCKIKYEHMs HEU3BECTHBIX, IIaru npouecca l'aycca,
TpeyrojbHas MaTpulla, TpanelueBUaHas MaTpULla, IPSIMON U OOpaTHBIN XO/I.

Jleknus 5. CucremMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Cucrema nuHelHbIX ypaBHeHUi ¢ 6a3ucom. Meron Xopnana — ['aycca.

2. Panr MaTpwuIisl ¥ ero BeraucieHue meroaom JKopmana — [Naycca.

3. YcnoBHue COBMECTHOCTH CUCTEMbI IMHEWHBIX YpaBHEHHIA.

Kniouegvie nonamus: cuctema ¢ 0azucoMm, 0a3ucHble HEM3BECTHBIE, CBOOO/IHbIE HEM3BECT-
HBIE, 00IIee pPelICHUe, YacTHOE pelIeHue, 0a3ucHOe peuieHue, MUHOp K — ro mopsijika MaTpHIlb,

paHT MaTpHUIbl, paCIIMPEHHAsl MaTpuLla cucTeMsbl, Teopema Kponekepa — Kanenu.

Jlekuus 6. Cucrembl JIMHEHHBIX YPaBHEHMIi.

Bonpocbwi:

1. UccnenoBanue 0THOPOIHOM JIMHEMHOW CUCTEMBI.

2. CoOCcTBeHHBIEC 3HAYCHUS M COOCTBEHHBIE BEKTOPHI KBAIPATHON MaTPHIIBL.

Kniouegvie nonamus: onHOpoIHAs TUHEWHAs CUCTEMa, TPUBUANIbHOE (HYJIEBOE) PElICHNUE,
OTIpEeICTUTENb OJTHOPOJHON CUCTEMBI, COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MaTPUILIbI,
XapaKTepUCTUUECKOE YPABHEHUE U XapaKTEPUCTHUECKUN MHOTOUJIEH MaTPHIIBI.

Jlekums 7. MeTox KoopAUHAT.

Bonpocuwi:

1. IIpenmeTt 1 METO/ AHATUTHYECKOU TEOMETPUH.

2. JlexapTOBBI KOOPIMHATHI HA IPSAMOM U Ha IIOCKOCTH.



Knrouesvie nonsamus: KoopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HaT, HAaIIPaBJIEHHBIM OTPE30K M €ro BEIMYUHA, J€KapTOBBI KOOPIUHATHI TOUKH, abcLucca U OpAUHa-
Ta.

Jlexknus 8. Metoa koopauHat. Ilpsimas TuHuUs.

Bonpocuwi:

1. /Ige mpocTeiiiye 3a1aud Ha IJIOCKOCTU: PACCTOSIHME MEXAY ABYMs TOUYKaMH: JAEJICHHE
OTpe3Ka B JaHHOM OTHOLIEHUH.

2. JIluHMM Ha MJIOCKOCTH M MX ypaBHEHMs. /[Ba Tumna 3ajay, CBSI3aHHBIX C aHAJMTHUYECKUM
MpeJCTaBICHUEM JIMHUH. AnreOpanyeckue TMHUN 1-To U 2-TO mopsiIKa.

Kniouesvie nonamus: $opmyna paccTOSIHUS MEXIy ABYMs Toukamu, TeopeMma Iludaropa,
teopema Darneca, HOpMyIIbI JeIEHUS OTPe3Ka B JaHHOM OTHOILICHHUH, T€OMETPUYECKOE MECTO TOUECK
IUIOCKOCTH, ONPEACICHUE YPAaBHEHUS C JBYMs IEPEMEHHBIMHU, ONPEICIICHUE YPABHEHUs JIMHHH,
TKYIIME KOOPAUHATHI TOUKH, TapaMETPUUECKUE YPaBHEHUS JIMHUM, CTEIIEHb YPaBHEHUS U MOPSI0K
anreOpandecKkoi JIMHUM.

Jlexuus 9. Ilpsimast TuHuA.

Bonpocwi:

1. Yrox HakJIOHA U YIIIOBOM KO PHUIMEHT NpsIMOi. Pa3nnynbie BUIbI ypaBHEHUS TPSIMOI.

2. Yroa Mexay ABYMS NPSMBIMHU, YCJIOBHUS NapajjIeIbHOCTU U MEPHEHIUKYIIPHOCTU ABYX
MPSIMBIX.

3. PaccTosiHME OT TOYKH /10 TIPSAMOIA.

Kniouesvie nonsmus: yron HaKJIOHA IPSIMOM, YIIIOBOH KOA(HUIMEHT MPsIMOH, yrIIOBOU KO-
3¢ GUIMEHT OTpe3Ka, MyYOK MPSMBIX C LEHTPOM B JIaHHOW TOYKE, ypaBHEHHE MpPSIMON B OTpe3Kax
Ha 0CsIX, 00l1ee ypaBHEHUE IPSIMOM, HEMOJIHbIE YPaBHEHHUS MPSAMOM, IOl MEKIY IBYMS MPSIMBIMU,
YCJIOBUS MapaJljIeIbHOCTH U NMEPHEHIUKYIIPHOCTU JIBYX NPSAMBIX, (hOpMysia TaHIE€HCA yIila MEeXAY
IBYMSI TIPSIMBIMU, ()OPMYJIa PACCTOSHUS OT TOYKH JI0 TIPSIMO.

Jlexkuus 10. KpuBble BTOporo nopsiaka.

Bonpocuwi:

1. OG1ee ypaBHeHUE IMHUI BTOPOTO MOPSAKA.

2. OKpY>XHOCTb.

3. DJUIC U ero CBOMCTBA.

4. 'unep6oa u ee CBOWCTBA.

5. ITapabona.

Kniouegvie nonsimusi: KpuBble BTOPOrO MOPsAKA, ONpPEAETICHUE OKPYKHOCTH, ONpeesieHue
MIca, (GOKyChl 3IUIMICA, KAHOHUYECKHE YpaBHEHHS OKPYXHOCTH M 3JUTUIICA, BEPIIMHBI U OCH
anuIca M runepOosibl, (POKYCHOE paccTOsHUE, SKCIEHTPUCUTET, (POKaJIbHBIE paJnyChl, BETBU U
ACHMIITOTHI TUNEPOO0IIbI, OCHOBHON HPSIMOYTOJILHUK THIIEPOOIIBI, JUPEKTpUca U (POKaIbHbIA mapa-
MeTp napaloJbl.

Jlekuus 11. BekTopuas aareopa.

Bonpocbwi:

1. Cxansapsl u BekTopbl. KosmmHeapHOCTh U paBEHCTBO BEKTOPOB.

3. JIuneiiHpIe oniepalii Ha/l BEKTOPAMH U MX CBOWCTBA.

Kniouegvie nonamus: onpeneneHne BEKTOpa, KOJJIMHEAPHbIE BEKTOPbI, CBOOOIHBINA BEKTOD,
MPaBWJIO TPEYroJbHUKA U MPABUJIO MapajielorpaMMma, MPOTUBOINOJIOKHBIM BEKTOp, €IMHUYHBIN
BEKTOp (OpT), MOJIyJIb U BEJIMYMHA BEKTOPA.

Jlekuus 12. BekTopHas aareopa.

Bonpocuwi:

1. JlekapToBBI KOOPAWHATHI TOYKU U €€ paJuyc-BEKTOpa B MpocTpaHcTBe. JlJIMHA U HampaB-
JSIOLME KOCUHYCBI PaJInyC-BEKTOpA.

2. KoopmuHathl, [uiMHA ¥ HAINPABISIONINE KOCHMHYCHI BekTopa. JIMHelHbIe omepariu Ha
BEKTOpaMH B KOOPAUHATHOH (opme.

Kniouesvie nonamus: nexaproBa NPsSMOYrOJbHAsi CUCTEMA KOOPAUHAT B NPOCTPAHCTBE, KO-
OpAVHATHBIE IIOCKOCTH, AEKApPTOBbI KOOPAMHATBHI TOUKH U €€ paanyca — BEKTOpa, OPTOHOPMHPO-



BaHHBIN 0a3KC MPOCTPAHCTBA BEKTOPOB, COCTABIAIONIME BEKTOpAa M MPOCKIMH BEKTOpA, YCIOBHE
KOJIJIMHEAPHOCTH BEKTOPOB, HANPABJIAIOLINE KOCUHYCBI BEKTOpA.

Jlexkuus 13. BexropHas aiaredpa. IlnockocTsh 1 npsiMasi B IPOCTPaHCTBe.

Bonpocnwi:

1. CkansgpHoe npou3BEIEHUE U €r0 CBOICTBA.

2. YpaBHEHHE IUIOCKOCTH.

3. PaccrostHre OT TOYKH J10 MIOCKOCTH.

Kniouesvie nonamus: yroil MexJy ABYMs BEKTOpaMH, CKaISIpPHOE IPOM3BEACHUE B BEKTOP-
HOW M B KOOpJAMHATHOU (hopMax, MPOEKIUs BEKTOpPa HAa BEKTOP, YCIOBHE OPTOTOHAIBHOCTU JIBYX
BEKTOPOB, HOPMAJIbHBIM BEKTOP IJIOCKOCTH, OOlIee ypaBHEHHE IJIOCKOCTH, HEMOJIHbIE YPaBHEHUs
IIJIOCKOCTH.

Jlexnus 14. IliockocTh ¥ IpsiMasi B POCTPAHCTBeE.

Bonpocwi:

1. YpaBHeHuUs NpsSIMOK B IPOCTPAHCTBE.

2. B3aumHOe pacrnoioKeHne IpsMOi U TIIOCKOCTH.

Kniouegvie nomnamus: o0uue, KaHOHMYECKHE, NapaMETPUUYECKUE YpaBHEHHs HPAMOIL;
HATPaBJISIIOIIUI BEKTOP MPSIMOH; HaNpaBisFoIue Ko3(QPpUIUEHTH TPSIMOii; YCIOBUS MapalieIbHO-
CTU M NEePHEHIUKYIAPHOCTH MNPSAMONW M IUIOCKOCTH; TOYKA NEpeceueHHs] NpSIMOM M IUIOCKOCTH;
YCIJIOBUSI IPUHAJIIEKHOCTH MIPSIMON K MJIOCKOCTH.

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

Bonpocwi:

1. ITonstue mHoxectBa. [IpomexyTku. Jlornueckue CUMBOJIBL.

2. Onpeneneane (GYHKIIUA ¥ OCHOBHBIE CITOCOOBI €€ 3amanus. OCHOBHBIE 3JIEMCHTApHBIC,
CJIO’KHBIE M 3JIeMEHTapHbIe (PYHKLIUH.

3. OxpectHOCTh TOUKH. [Ipeaen mepeMeHHO.

4. Ilpenen pynkuuu B Touke. OJTHOCTOPOHHUE MPEJIEIBI.

Kniouegvie nonsamus: MHOXECTBO, KOHEUHbIE U OECKOHEUHbIE NMPOMEXKYTKH, JIOTUYECKHE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTAapHbIC WM MpocTeline (yHKINH,
clIoKHast QYHKIUS, CyNeprno3uius pyHKINN, dJeMeHTapHble (PYHKIIMHU, OKPECTHOCTh TOUYKH, paau-
yC OKPECTHOCTH, HEOTPAaHUYEHHO MPUOIMKAETCS, IEpEMEHHAs CTPEMHUTCS K Mpesieny, IepeMeHHas
CTpEeMUTCS] K OECKOHEUHOCTH, Npefies (GYHKIUU B TOUKE, NIPEeeN ClieBa, Ipe/el CIpasa.

Jlexuus 16. IIpegen n HenmpepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. IIpenen ¢pynkuuu Ha GeckoHedHOCTH. OTHOCTOPOHHUE MpeJIeNIbl Ha OECKOHEYHOCTH.

2. beckoHEYHO Mallbie U OECKOHEYHO OOJbITNe (PYHKIINU, NX OCHOBHBIC CBOMCTBA.

3. ®opMyIUpPOBKH OCHOBHBIX TeOpeM O mpenenax ¢pyHkuui. Heonpenen€HHOCTH YeThIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii U BTOPOH 3aMeyaTeIbHbIE TPEJIEIbI.

Kniouegvie nonsamusa: nepeMeHHash CTpPEMUTCS K OECKOHEYHOCTH, IpEeNeN CieBa, IMpenei
crpaBa, O€CKOHEUHO Masiasi PyHKIUs, OeCKOHEUHO Ooubiast (PyHKIMS, Ipeienbl apupMeTHIeckux
nevicTBuid Haa QyHKImsIMU; HeonpeaenéuHoctu Bupa (0/0), (oof/w), (00-00), (0-0); packpbiTHe He-
OTpeIeNIEHHOCTH, OECKOHEYHO MaJlblii apr'yMEHT, JIBa 3aMeYaTeNIbHbIX Mpesiena, HeonpeaeIEHHOCTH
Buma (1%).

Jlekums 17. [Ipenen u HenpepbIBHOCTH QyHKIIUH.

Bonpocuwi:

1. Touku HEMpepbHIBHOCTH U TOYKHU pa3pbiBa GyHKUIMU. TOUKHM pa3pbiBa IEPBOrO U BTOPOTO
poJia, TOUYKa YCTPAaHUMOTI'O pa3phIBa.

2. CpoiicTBa (yHKIMI, HEMpPEepBIBHBIX Ha oTpe3ke: Teopema bomibiano — Komm, Teopema
Beiiepmrpacca.

Kniouesvie nonsimus: HenpepbIBHOCTh (YHKIMHU, IPEAe] U 3HaYeHHe (PyHKIMH B TOUKE, He-
IPEPBHIBHOCTH B TOUKE CJIEBa U CIIpaBa, TOYKA pa3pbiBa 1-ro poaa, CKauok (QpyHKIUH, TOUYKA yCcTpa-
HHUMOTO pa3pbiBa, TOUKA pa3pbiBa 2-ro poaa, reopeMa bonbiiano — Ko, Teopema Beiepmtpacca.



Jlekuus 18. [IpousBoanas u nuddepenuuan.

Bonpocbwi:

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

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

3. IIpaBuna qudpepeHnnpoBaHus dJEMEHTAPHBIX (YHKIIAM.

4. TTpousBoHas HEIBHOU (DYHKIIUU.

Kntouegvie nonamus: npupaiieHie apryMenTa, npupaiieHue QyHKIuu, npeaena OTHOUICHHS
npupameHust QyHKIUN K TPUPALICHAIO apryMeHTa, CeKyIlasi, KacareiabHas, YriaoBoi ko3dduiuent
KacaTelbHOU, CKOPOCTh MPHU MPSIMOIMHEHHOM ABMXEHUU, TUPHEPEHIUPYEMOCTh (PYHKIIMH B TOUKE
¥ Ha MHTEpBaJie, MPOU3BOAHAs aNreOpandeckod CyMMbl (YHKUUH, MPOU3BOAHAS MIPOU3BEIACHUS U
YaCTHOT'O JABYX (PYHKIIMI, TPOU3BOHAS CIIOKHON M HEIBHOU ()YHKIUH.

Bropoii cemecTp

Jlexnus 1. IlpousBognas u nudpdepeHumna.

Bonpocuwi:

1. Juddepennman dpynxiuu. [IpousBonnas ¢yHKINM, 3aJaHHONW TapaMeTPUUECKUMU ypaB-
HEHHSIMH.

2. [IpousBoaubie u qudhepeHnnanbl BHICIIUX TOPAIKOB. DU3NYECKUI CMBICIT MPOU3BOTHON
BTOPOTO MOPSIAKA.

Knrouesvie nonamus: rnaBHas TuHEHHas 4acTh npupaieHus Qynkuuu, auddepenuan ap-
TYMEHTa, OTHOIIeHHe quddepeHnmana GyHkuun K auddepeHnuany apryMeHTa, YCKOpeHHe TOYKU
[IPU NPSAMOJIMHEHHOM JIBUKCHHH.

Jlekuus 2. IlpousBoanas u nuddepenuuali.

Bonpocwi:

1. OcHoBuble Teopembl quddepeHnranbHoro ucuncienus: ®epma, Pomns, Jlarpamka, Jlo-
MTUTAJS.

Knrouegvre nonsmus: muddepennmnpyemast GyHKIus, HanOoIIbIIee 1 HAUMEHbBIIIEEe 3HAYCHUS
muddepenumpyemoit pyHkuum, Gpopmyinsl JlarpaHka KOHEUHbIX U OECKOHEYHO MAalbIX MpHpallle-
HUM QYHKIMH, IpaBuiIo JlonuTans pacKpbITHsI HEONPEAEIEHHOCTEN.

Jlexkuus 3. UccnenoBanue GpyHKIuMii.

Bonpocuwi:

1. Omnpenenenne MOHOTOHHBIX QyHKIUI. JlocTaTOUHBIE YCIOBUS MOHOTOHHOCTH.

2. Toukn skcTpeMyma u dKcTpeMyM QyHKIuU. HeoOXoaumblie 1 10CTaTOYHBIE YCIOBHUS KC-
TpeMyMa.

3. HanOomnp1iee 1 HauMeHblIee 3HaYCHUST (QYHKIINH.

Kniouegvie nonsmus: TOCTOSIHHbIE, BO3pacTarollye, yObIBaromue (pyHKIUH, reoMeTpHhye-
CKUI CMBICIT JIOCTaTOYHBIX YCIIOBHI MOHOTOHHOCTH (DYHKIWH; TOYKH MAKCUMyMa W TOYKH MHHU-
MyMa; CTallMOHapHble TOUYKM M KPUTHYECKHE TOUYKU 1-TO poja; IIaKUH M OCTPBIH IKCTpEeMyM
GbyHKIIMK, N3MEHEHHE YTJI0B HAKJIOHA KacaTeNIbHBIX K KPUBOM C OCTPHIX YIJIOB HA TYIIBIE YIIIBI TIPU
nepexojie 4epe3 TOUKY MaKCHMyMa M € TYMBIX YIJIOB Ha OCTpPbIE YIJIbI MIPH MEPEXoe Yepe3 TOUKY
MUHHMYMa.

Jlekuus 4. UccienoBanue GyHKIuIA.

Bonpocbwi:

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

2. AcuMnTOTHI TpaduKa QYHKITUH.

3. Ilian nmonHOTro HccnenoBaHus (PYHKIIMU U IOCTpOeHUs e€ rpaduka.

Kniouesvie nonssmus: TpaQuK BBITYKIBIA, TpadUK BOTHYTHIH; PAaCHOJIOXKEHHE KacaTebHOU
OTHOCHUTENIbHO TpaduKa; TOUku nepernda rpaduka, KpUTHUECKHE TOUYKH 2 — 0 poJia; BEPTUKAIb-
HBIC, TOPU30HTAJILHBIE i HAKIIOHHBIE AaCHMIITOTHI TpaduKa, 007IacTh ONpeIeIeHUs] U TOYKH pa3phiBa
GbyHKIMU; YE€THOCTh WM HEYETHOCTh (DYHKIMM; HAJMYME aCUMITOT; MHTEPBAIbl MOHOTOHHOCTH,
TOYKH 3KCTPEMyMa U SKCTPEMYMBI; HHTEPBAJIbI BBITYKJIOCTH, BOTHYTOCTH M TOUKH Meperuda; TOuku
nepecedeHus rpaduka ¢ 0csIMH KOOPAHMHAT.



Jlekuus 5. @yHKIIMHM HECKOJIbKHX NepeMeHHBbIX.

Bonpocbwi:

1. OcHoBHbIE OHATHA O PYHKIHMIX HECKOJIBKHUX MEPEMEHHBIX.

Kniouesvie nonamus: (GyHKIMA ABYX NEPEMEHHBIX, HE3aBUCHMbIE M 3aBUCHMas IIepeMeEH-
HBIE, 00J1aCTh ONpEACTICHNUS U MHOXKECTBO 3HAU€HUH (DYHKIINH, OKPECTHOCTh TOUKH, BHYTPEHHUE U
IpaHUYHbIE TOUKU 00JaCTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAasi 1 HEOrpaHUYCHHAs
00sacTh, QYHKIHS N IepeMEHHBIX.

Jlexnusi 6. @yHKIHH HECKOJBKHX MepeMeHHbIX.

Bonpocwi:

1. Ilpenen ¢pyHkuu nByx nepeMeHHbIX. OCHOBHBIE TEOPEMBI O MpE/IEIaXx.

Knioueevie nonsimusi: OKpeCTHOCTh TOYKH, cTpemiieHue Touku M(X; Y) K ToUke 1o JiroboMy
IyTH, npenen QyHKIUY 10 00eUM MEepeMEHHBIM, npeaen yHKIUM [0 KaKA0H NepeMEeHHON B OT-
JEeTbHOCTH, OECKOHEYHO Majias M OecKoHeuHO Oousbliast (GyHKIMU BYX MEPEMEHHBIX, HEONpeae-
JEHHOCTHU YETBIPEX OCHOBHBIX BUJIOB.

Jlekums /. @yHKIIUHM HECKOJIbKHX NepeMeHHBbIX.

Bonpocwi:

1. HenpepbiBHOCTh (YHKIUU JBYX MepeMEHHbIX. OCHOBHBIE CBOWCTBA HENPEPBIBHBIX
byHKIHi.

2. YacTHbIe IpHUpAILEHHSI U YaCTHBIE TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Kniouegvie nonsamusa: npenen GyHKIMU B TOUKHM U 3HaYeHHE (PYHKIMH B TOUKE, TOUKU U JIHU-
HUM pa3pbiBa (YHKIHMH, HENPEPHIBHOCTH B 00JAaCTH, OTPAaHUYCHHOCTh HEMPEPBHIBHOW (YHKIIWH,
HauOoJIpllIee U HAUMEHbIlIee 3HaYeHUsl (DYHKIIMHM HETPEephIBHOIN B 3aMKHYTOH OrpaHMYEHHOH 00ia-
CTH, YAaCTHBIE MPUPAILEHUS U YACTHbIE IPOU3BOHBIE, PUBNUYECKUIN CMBICIT YACTHBIX MPOU3BOJAHBIX.

Jlekuus 8. @yHKIUM HECKOJIbKHX NepeMeHHbIX.

Bonpocwi:

1. ITosHoe mpupaleHre U nonHeli Auddepernnan GyHKIUN ABYX MEPEMEHHBIX.

2. IIpou3Bo/gHAsI 1TO HATIPABJICHUIO U TPATUECHT (YHKINHU JIBYX TIEPEMEHHBIX.

Kniouegvie nonamus: npupaiieHie GyHKIMU 1O 00€HM NEpeMEHHbIM, (opMysa MOJHOTO
npupaiieHuss QyHKIUU JBYX NEpeMeHHbIX, nuddepeHuupyemas (QyHKUMs, TJaBHas JIMHEHHas
YacTh MOJHOTO MPHPAIIEHUs, TPOU3BOIHAS 110 HANPABICHUIO, IPAAUEHT (YHKIUH, JUHUU YPOBHS
(GYHKIUH IBYX [TE€PEMEHHBIX.

Jlexkuus 9. HeonpeneneHHbIi HHTerpaJ.

Bonpocuwi:

1. ITepBooOpa3Hast u HeonpeaenéHHbIi nHTerpai. CBoWCTBa HEONPENEIEHHOTO HHTETpaa.

2. Tabnuua HeolpeieaEHHBIX HUHTErpaioB. MeTo] HemocpeICTBEHHOTO UHTErPUPOBAHHUS.

Kniouegvie nonsamusa: nepBooOpa3Has, HEONpeneNEHHBIH MHTErpal Kak oOIMHA BHJ BCEX
epBOOOPA3HbIX, IEPEMEHHAs HUHTEIPUPOBAHNUS, OJIBIHTETpaJIbHAS (QYHKIMS, Ta0NIHIa UHTErPaIoB,
METO/Ibl UHTEIPUPOBAHHUS, UHTETpAJIbHASL KPUBas.

Jlexuus 10. HeonpenesieHHbI HHTErpaJl.

Bonpocuwi:

1. Mertoa uHTErpUpOBaHUs 3aMEHON TIEPEMEHHOM.

2. MeTtoJl MIHTErpUPOBaHUS IO YACTM.

Kniouegvie nonamus.: hopmyna 3aMeHbl IEPEMEHHON B HEOIpeIeIEHHOM MHTErpaje, METO
MOJICTAHOBKH, JIMHEHHBIE MO/ICTAHOBKH, OOpalieHue mpasuia JudQepeHIrnpoBaHus MPOU3BEICHHS
nByx GyHKIUH; (opMysia MHTETPUPOBAHUS IO YACTSIM JJIs HEONpeAeNE€HHOro HHTEerpaia; Tpu
IPYIIBl UHTETPAIOB, OEPYIIUXCS METOIOM UHTETPUPOBAHUS M0 YaCTsAM; IPUBEICHHE MHTErpaia K
caMoMy ce0e METOJJOM MHTErPUPOBAHHUS MO YACTSIM.

Jlekuus 11. HeonpenesieHHbIH HHTErpaJl.

Bonpocbwi:

1. CneunanbHble TPUEMbl HHTETPUPOBAHUS HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIUH.

Kniouesvie nonsimus: 0OCHOBHbIE TPUTOHOMETPUYECKUE TOKACCTBA, TPOU3BEACHUS YETHBIX U
HEYETHBIX CTENEHEH CHHyca M KOCHMHYCa OHOTO apryMeHTa, (pOpMYIIbl TOHWKEHUS YETHOH cTere-



HU CHHYCa U KOCHHYca, (OopMYyIIbl TpeoOpa3oBaHus MPOU3BEICHUH CHHYCa M KOCHHYCA B anreopau-
4eCKHe CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMI, [OJIBEACHNE JIMHEHHON (QYHKIMU MOJ 3HaK AUQ-
depennuana.

Jlexnus 12. HeonpeaejieHHbII HHTErpaJl.

Bonpocuwi:

1. MaTrerpansl ot GyHKIMH, COAEPIKAIMX KBAJAPATHBIM TPEXUJIEH.

2. VlaTerpupoBaHyue NMPOCTEHIINX HppanuoHaNbHBIX (QyHKIUH. TloHsTHEe O HEGepymmxcs
UHTErpajax.

Knrouesvie nonsimus: BplieNIeHUE TTOJHOTO KBaJipaTa U3 KBaJpaTHOrO TPEXWIECHA, TMHEHHbIE
[IOJICTAHOBKHU, METO/l MHTEIPUPOBAHUS 3aMEHOM MEPEMEHHOM, METOJl HHTErPUPOBAHUS PALUMOHAIH-
3alMel NOBIHTETPAIILHOTO BBIPAKEHUS.

Jlexnus 13. OnpeneeHHbId HHTErpaJl.

Bonpocwi:

1. Onpenenenue onpenes€HHOrO MHTErpaja Kak Ipejesia HHTerpaabHON cyMMbl. Teopema
CYLIECTBOBAHMSI OIIPEIEIEHHOTO UHTETpaIa.

2. OcHOBHBIE CBOICTBa ONpeIeIEHHOrO HHTErpaa.

Kniouegvle nonsmus: UHTErpagbHasi CyMMa U €€ N€OMETPUYECKHI CMBICH, MpEAesl WHTE-
IPAJIbHON CYMMBI.

Jleknus 14. OnpeneneHHbld MHTErpaJl.

Bonpocwi:

1. Beiuucnenue onpeaenéHHOro MHTErpaia.

2. HecoOcTBEHHbIE HHTETPAJIbI IEPBOTO POJIA.

Knouesvie nonsmus: popmyna Herotona-JleiiOnuna, ¢opmyrna 3aMeHBI NEPEeMEHHOW B
OIpe/IeIEHHOM MHTErpajie, MHTErpayibl OT YETHBIX U HEYETHBIX (YHKUUN [0 CUMMETPUYHOMY MPO-
MEXYTKY, (hopMyjIa HHTETPUPOBAHHUS IO YACTSAM ISl ONPENEIEHHOT0 WHTErpaja, HECOOCTBEHHBIN
MHTETpaj NepBOro poJia Kak MHTErpajl OT HEMPEepPhIBHOW (PYHKIIUU MO0 OECKOHEYHOMY IIPOMEXKYTKY,
CXOAMMOCTh U PacXOJUMOCTh HECOOCTBEHHOTO HHTerpana, oboOmieHHble (opmyisl HbroToHa-
JleiiOHuna.

Jleknus 15. OnpeneneHHbId MHTErpaJl.

Bonpocuwi:

1. F'eoMeTpudecKrii CMBICI OMPEACIIEHHOT0 HHTETpaIa.

2. BrluncneHue iomaan miocKoi Gurypsl.

Kniouegvie nonsamus: KpUBOJIMHEWHas Tpamenus, FreOMETPUUECKUNA CMBICI ONPEAeIEHHOTO
MHTErpaja OT HEOTpHUIAaTeNbHON (pyHKIMM, GopMyna MioLiaJu KpUBOJMHEHHON Tpanenuu, ¢op-
MyJia IUIOIIAIU TUIOCKON (PUTYpBI.

Jlexkuus 16. InddepeHunaibHble ypaBHeHHs NePBOro NopsaKa.

Bonpocuwi:

1. OcHoBHuble noHATHA AU PepeHIInanbHbIX YpaBHEHUH 1-To nmopsaka.

2. lnddepennmansabie YpaBHEHUS C pa3IeJICHHBIMA U Pa3IeITIONIMMHCS TIEPEMEHHBIMH.

Kniouegvie nonamusa: nuddepeHunanbHoe ypaBHEHHE, MNOPAAOK aAuddepeHInanbHOro
YpaBHEHWUsI, YPaBHEHHUSI C YaCTHBIMH MPOU3BOJIHBIMU, OOBIKHOBEHHBIC NU((epeHIInaTbHbBIC YpaB-
HeHusl, TudepeHIaIbHoe ypaBHEeHHE MEPBOro MopsaKa, 00JacTb ONpeeNeHUsl YpaBHEHUS, pe-
IIeHHE YpaBHEHUs, HHTEerpajibHasl KpHUBasi, o0llee pelleHre ypaBHEHUs, YaCTHOE pellleHUe ypaBHe-
HUs, 3a71a4ya Komm, HauanbHOE ycloBUe, TeoMeTpuyeckuii cMmbich 3anaun Koy, Teopema Ilukapa,
0co00e pelieHne; ypaBHeHHs ¢ pa3ielIEeHHbIMU U Pa3AesSIOIUMUCS TePEMEHHBIMH.

Jlexkuus 17. InddepeHunaibuble YpaBHeHUs] BTOPOro MOPsiAKa, I0MyCKAaOIue I0-
HHMKeHHUe MOpPsSiAKa.

Bonpocuwi:

1. OcHoBHbIe TOHATHUS AU PEpEeHIINANTBHBIX YPaBHEHUN 2-T0 MOpsIIKa.

2. [luddepenimanbHble ypaBHEHUS! BTOPOTO MOPSAIKA, TOMYCKAIOIIKE IIOHKEHUE MOPSAKA.

Kniouesvie nonamusa: nuddepeHnanbHoe ypaBHEHHE BTOPOTo Mopsijka, 00JacTh ompese-
JIeHUs ypaBHEHUs, pelleHHe, O0Iee pelIeHHe M YacTHOE pEIIeHHEe ypaBHEHUs, 3agada Ko,



HayaJIbHOE YCIIOBHE, TEOMETPUYECKHUM cMbICH 3aaaun Koiy, ypaBHeHue Buaa y” = f(x), ypaBHEHUE
Buga F(x;y’; y")=0, ypaBHeHue Buga F(y;y’; y")=0.

Jlexmus 18. JIuneiinbie auddepeHunaibHble YpaBHEeHHsI BTOPOro MOPSiAKa € MOCTO-
SAHHBIMHU KO3 puuueHTaMu.

Bonpocnwi:

1. Jluneiinsie quddepeHraabHbple ypaBHEHUs 2-T0 MOPAIKA C TTOCTOSHHBIMU KO3 pueH-
TaMH.

2. CBoiicTBa perieHuil TMHEWHBIX YpaBHEHUH.

3. Pemienne nuHEHHBIX HEOMHOPOIHBIX AHU(DdepeHInanbHbIX ypaBHEHUN 2-TO MOpsAKa C
MOCTOSIHHBIMU KO3((QULIMEHTaMH C ITPaBON YacThIO CIIEUAIBLHOTO BUA.

Kniouegvie nonamusa: nunerinoe muddepeHpaib-Hoe ypaBHEHHE BTOPOTo MOPSIIKA C IOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE ypaBHEHHS; CBOICTBA OJIHOPOJHBIX
YpPaBHEHUH, JIMHENHO 3aBUCUMBIE U HE3aBUCHMBIE PELIEHUSI, ONPEACIUTENL BpoHCKOro, xapakre-
PUCTUYECKOE YpABHEHUE, IEHCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUUYECKOTIO ypaBHeE-
HUS, METOJ HeomlpeAeNeHHbIX Kod()UIMEeHTOB, mpaBas yacTh ypaBHeHHs Buua f(x)=e** P (X),
npasas 4acTb Buaa f(x)=e* (P, (x)cosbx+Q, (x)sinbx) .

3. MeToauyeckue yKazaHusi JUIsl 00y4al0IIMXCS MO MOAT0TOBKE K MPAKTHYECKHM 3aHATHAM

1. UreHne KOHCIIEKTa JIEKIIMI U yueOHMKA JOKHO COMPOBOXKIATHCS MPAKTHUUECKUM pelle-
HUEM U MCCIIEJOBAHNEM MATEMaTHYECKUX 3a/1a4 HA OCHOBAaHUHU TEOPETHYECKUX MOJOKEHUM TUCIIU-
IJTMHBIL, JJI 4YET0 PEKOMEHYETCS 3aBECTH CIELUUATIbHYIO TeTpadb. ECIM CTyIeHT BUIUT HECKOJIBKO
NyTeW AJIs pelleHus 3aJaud, TO OH JOJDKEH CPaBHUTh UX M BbIOpATh U3 HUX camblil y0OHBIN. [lo-
JIE3HO J0 HayaJla BBIYMCIIEHUM COCTaBUTh KPAaTKUM IJIaH pelieHus. PemeHus 3agad U npuMeEpoB
cllelyeT u3jarath NoJpoOHO, OOOCHOBBIBaTh KaKIbl ATall PEIIEHUs, UCXOJs U3 TEOPETHUECKUX
MOJIOKEHUI Kypca. Beluncnenus pacnosiaraTte B CTPOroM HOPSAJIKE, OTIENAs BCIOMOTaTeIbHbIE BbI-
YHCIICHUSI OT OCHOBHBIX. OMIMOOYHBIE 3alUCH CIIeIyeT HE CTHUpPaTh U HE 3aMa3blBaTh, a 3aYEpPKH-
BaTh. B MpOMeXyTOUYHBIX BBIUYUCIEHHUSIX HE CIEAyeT BBOJIUTH MPHUOIMKEHHbIE 3HAUEHUS KOpHEH,
jorapupmoB, yucaa T U T.I. YepTe:Ku MOKHO BBIIOIHATH OT PYKH, HO aKKypaTHO M B COOTBET-
CTBUHU C JAHHBIMH YCIIOBHSIMHU M yKa3zaHueM Maciitaba. Eciu yeprex Tpedyer 0co00 TIIAaTenTbHOTO
BBINOJIHEHUS, HAIIpUMep, NP Tpapuueckoi NpoBepKe PELIeHHUs, TOTYYEHHOT0 MyTEM BBIYHMCIICHU,
TO CIEAYET NOJIb30BATHCS JUHEUKOMN, TPAHCIIOPTUPOM U JICKAJIOM.

2. PemieHne Kaxaoro 3aJjaHus JOJDKHO JIOBOJUTHCSA O OKOHYATEIbHOI'O OTBETAa, KOTOPOTO
TpeOyeT ycioBue, U, 0 BO3MOKHOCTH, B O0IIEM BHJIE C BHIBOJIOM (DOPMYJIbL. 3aT€M B MOITYYEHHYIO
(bopMyiTy MOACTABISAIOT YUCIOBbIE 3HAUCHUS (€CTIU TAKOBBIE 1aHbl) BXOASIINX B HEEe OYKB.

3. Ilomy4eHHBII OTBET CIEAYET MPOBEPATH CIIOCOOAMH, BHITEKAIONIMMH U3 CYIIECTBA JIaH-
HOW 3ajmauu. Ecnm, Hampumep, pemianack 3ajada ¢ KOHKPETHBIM (PU3MUYECKUM, €OMETPHUUECKUM
WJIM DKOHOMHYECKHM COJAEPKAHUEM, TO MOJIE3HO MPEkKIE BCETO MPOBEPUTH Pa3MEPHOCTh MOJIY4YEH-
Horo otBeta. [Tone3Ho Takxke, €ciM BO3MOXKHO, PELINTh 33Jauy HECKOJIbKUMH CIIOCOOAMHU M CpaB-
HUTD [TOJYYEHHBIE PE3YIIbTaThI.

4. Pemienue 3a/a4 OMPEAEICHHOTO TUMA HY)KHO NMPOJOJDKAThH /10 MPHUOOPETEHUS TBEPIBIX
HaBBIKOB B UX peuieHHH. OJHAKO ClIeyeT MpelocTepedb OT BECbMa paclpOCTPaHEHHOW OMIMOKH,
3aKJIIOYaoIIeiicss B TOM, YTO OJaromnoyiyyHoe pelleHue 3a7ay BOCIPUHHMAETCS CTYAEHTOM Kak
MIPU3HAK XOPOILIEro yCBOECHMs TeopuH. [IpaBriIbHOE pemeHne 3a1au 4acTo MOJIy4aeTcsl B pe3ylib-
TaTe MPUMEHEHUSI MEXaHMUYECKH 3ay4eHHBIX (POpMYJ M YKa3aHUH MO UX MCIIOJIB30BaHHIO 0€3 MOHU-
MaHUs CYIIHOCTH. MOXHO CKa3aTh, UYTO YMEHHE peniaTh 3aJauu SBJISETCS] HEOOXOIUMBIM, HO SIBHO
HEJIOCTAaTOYHBIM YCJIOBHEM XOPOLLIErO 3HAaHUSI TEOPHUH.

5. Ecnu mpu pelnieHun MpakTUYEeCKUX 33/ad y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelIuTh
KOTOPBIE CAMOCTOSITETILHO HE yJaeTCsl, OH MOKET OOpaTUThCA K MPENOAaBaTENIO s OTYYEHUsS OT
HEro yKa3aHui B BHJI€ MHCBMEHHOW WM YCTHOW KOHCYJIbTalMi. B cBOMX 3ampocax CTyAEHT J0JI-
’KEH TOYHO YKa3bIBaTb, B YEM OH UCIIBITBIBACT 3aTPYJAHEHUE IIPU PEIICHUM 3aa4H, KAKOB XapaKTep
3TOrO 3aTPYAHEHHUS, MPUBECTH IMpearoiaraeMblii MjaH pemeHus. 3a KOHCyJIbTalueil cieayer oo-



palarbcs U B CIy4asix, €CJIM BOZHUKHYT COMHEHUS B IPAaBUJIBHOCTH OTBETOB PEIIAEMBIX 3a/1a4 WIN
B IIPABIWJIBHOCTH OTBETOB HA BOIPOCHI JJIs1 CAMOIIPOBEPKH.
TemaTuka npakTH4ecKHX (CEMHHAPCKHUX) 3aHATHI
IlepBblii cemecTp

3ansTne 1. MaTpuubl 1 onpeaeIMTeJIH.

Bonpocnwi:

1. Onepanuu Hax MaTpULIaMU U UX CBOMCTBA.

Kniouesvie nowsimus: TAHEWHBIE ONEPALMM: CIOKCHUE M BBIUMTAHUE MATPHUILl, YMHOXKECHUE
qyclla Ha MAaTpUIly; HEJIMHEHHBIE ONEpallui: YMHO)KEHHE, BO3BEIECHUE B LENIYIO MOJIOKHUTEIbHYIO
CTEIIEHb, TPAHCIIOHMPOBAHUE MATPUL]; OCHOBHBIEC CBOMCTBA HEJIMHEHHBIX ONIEPALIUN.

3aoanusa:
A _f3 -2 _ i3 4 . )
1. Hano: A = [5 _4), B= (2 5). Haitigure:
a) A+ B; 0) 2B —5A;
B) 2AT+ 3BT,

1
2. lano:A=(1 -1 4),B= ( 3 ) Haiinure:
—1
a) AB; 6) ATBT.
3. Haiigure mpousBeaeHuUs:

1 0 4 1 4 6 7
a) (—1 3 n)(—z ); o)(1 —3 2](—1 0 1).
1 0 —% 33 0 —4 1
DA — ., 2 4
4. Jlano: A = ( c 5 ) Haiinure A u A* .

5. Haiinure npousBeneHus:

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

2 5 5 o 2 0 3
Aa_f3 4 2 _ _f1 3 )
6. lano: A = ( 1 0 ), B= (; g ), C= ( 0 4 ) [IpoBepsTe, uto:
a) A (BC) = (AB) C; 6) (AB)T=BTAT.
3ansTue 2. MaTpuIbl M ONIPeIeTUTEIH.

Bonpocuwi:

1. Onpenenurenu, MX CBOMCTBO U BBHIYHCIICHUE.

Knrouesvie nonsmus: rnaBHas ¥ moOOYHAs TWAroOHAIM KBAJAPATHOW MaTpPHUIIbI, MUHOP U aJl-
reOpanyeckoe JOMOJHEHUE 3JIeMeHTa ompeaenutesns, npaBmwio Cappyca, TeopeMa pasiioKeHHS,
dbopmynel Jlannaca, BEIYUCIEHHE OMPEIEIUTENs] HA OCHOBAaHUHU CBOMCTB OOHYJIMBAHUEM DIIEMEHTOB
CTPOKH HJIA CTOJIOIIA.

3aoanus:
1. Jano: A = ( _; i ) B= (i _31| ) [IpoBepbre, uto AB #BA,HO |AB | =|BA | =
=|A4[|B].
2. Beraucnute onpeaenuTeNy 1Mo OnpeIeieHHIO:
2 1 3 3 —2 -1
a)|s 3 2| 6)[-2 5 3|
1 4 3 3 —4 2
3. Beruucnure onpeaenureny mno npasumry Cappyca:
3 2 —4 4 2 -1
a)|—4 1 —2|; 6)[5 3 —2|.
5 2 -3 3 2 -1

4. BoruncnuTe 1o TeopeMe pa3iokKeHHs, UCTIONb3Ys Pl ¢ HAaUOOIbIIUM YHCIIOM HYJIEH:



KHUB OIPEAETUTEIb M0 STOMY PAIY:

1 2 3 4
2 3 0 0 2 5 9

a7 6 1f; O o o 3 7
6 50 -2 -4 -6 1

5. Beruncnure onpeaenuTenb, OOHYINB MPeIBAPUTEIBHO KaKoi — MO0 psill, a 3aTeM pasiio-

5 -2 1 3 1 -5 2 2
1 3 -2 2| -1 7 -3 4

Als 2 o 1of 1 2 9 5 7
7 14 21 -7 1 -6 4 2

3aHﬂTI/Ie 3 ManI/IIIBI u Oﬂpe):[eJIHTeJ'II/I.

Bonpocnwi:

1. O6parnas marpuia. Pemenue MaTpu4HbIX YpaBHEHUH.
2. Pemienue cuctemsbl 3-X JIMHEWHBIX YpaBHEHHUH ¢ 3-Ms HEU3BECTHBIMH 10 hopmynam Kpa-

Mepa U METOJIOM 00paTHOM MaTPHIIbL.

Knrouesvie nonsmusi. CAMHUYHAA MaTpulia, o6paTHa;1 MaTpuna, BBIPOKACHHAA U HCBBIPOXK-

JICHHAsI MAaTPUIIbI, aNreOpandecKue JOMOTHEHUS 3JIEMEHTOB MaTPHIIBI, IPUCOCTUHEHHAS MATPHUIIA,
MaTpPUYHOE YPaBHEHUE U €T0 PEIICHUE, ONPEACTUTENb TMHEHHON CHCTEMbI, BCTIOMOTaTEIbHbBIE
omnpenenutend, popmyisl Kpamepa.

PHLBL.

3aoanusa:
q—(3 2 . 1
1. ano: A = ( 5 4 ) Haitnure A .
_ _ _ 73 4 _ (2 1

2. Pemnte Mmatpuunbie ypaBHeHus AX = B, YA = B,rne A = ( L s }, B= ( 3 6 )

1 2 3
3. Jano:A=| 4 5 & | Haiinure 4A™.

2 8 9

X+2y+ z =4,
4. Pemute cucteMy | 3x—5y+3z =1, mo ¢popmynam Kpamepa u meToom 0OpaTHOM MaT-
2X+7y— z =8

3ansitue 4. CucremMbl JIMHEHHBIX YPABHEHHHA.

Bonpocuwi:

1. Pemenue nuHEWHBIX CUCTEM MeToIoM ["aycca.

Knrouegvle nonamus: MeTon UCKIIOUEHHs] HEU3BECTHBIX, IIaru nponecca ['aycca, sieMen-

TapHbIe MPeoOpa3oBaHUsl MATPUI] M JTUHEHHBIX CHCTEM, PaBHOCHIIbHBIE CUCTEMBI, HYJIEBOE U MpO-
TUBOPEUYMBOE YpPaBHEHHS CHCTEMbI, pacIlIUpEeHHasi MaTpulla CUCTEMBbI, TPEyrojibHas MaTpHlia, Tpa-
nelreBuIHas MaTpuLa, NpsiMoil 1 oOpaTHbIN X0 nporecca ["aycca.

3aoanus:
1. Pemmure cuctemsl ypaBHeHUI MeTogoM [aycca:
X, + 2X, + 3X; =6, 3X, — 2X, +3%X; — 3%, =0,
a) 12% +3X, — X3 =4, 0) 13%, —2X, — X3 + X, =0,
3% + X, —4X%, =0; X, — X, +2X3 +5X, =0;

2X + Xy + X5 + X, =1,
B) {X, — X3 +2X, =2,

2%, + 2%, + 3%, = 3.

2. Pemiute MaTpu4HbIe ypaBHEHUS:

2 8
2 1\, (10 7). 4 3)
2) (1 sz(s 1 2]’ 0) X[l 1}"; _11'

3anstue 5. CucreMbl JIMHEHHBIX YPABHEHUI.
Bonpocuwi:



1. Pemenue nuHeitHbIx cucteM MmetoaoM XKopaana — ["aycca.

2. Beruucnenue panra matpuilsl Mmetogom XKopaana — [Maycca.

3. UccnenoBanne cCOBMECTHOCTH JIMHEWHBIX CUCTEM 110 Teopeme Kponekepa — Kamemnu.

Kntouegvie nonamus: nuHeitHas cuctema ¢ 0a3ucoMm, 0a3HMCHbIE HEU3BECTHbIE, CBOOOIHbBIE
HEHM3BECTHBIC, 00Illee PEIICHUE, YaCTHOE pellIeHne, 0a3iCHOE pelieHre, MHHOp K — ro mopsiaka mar-
pUIBL, Ompe/eleHrne panra MaTpuibl, metof JKopaana — ["aycca aneMeHTapHbBIX npeoOpa3zoBaHUi
MaTpPHIIBI, PAHT MATPHUIIBl CUCTEMBI, PAHT PACIHIMPEHHON MaTPUIlBI, (OpPMYyITUpPOBKa Teopembl Kpo-
Hekepa — Karmenin, HecoBMecTHas ccTeMa, onpeeNiéHHas cucTeMa, HeolpeieaéHHas cucreMa.

3aoanus:

1. HaiiquTe 6a3ucHbIe pelieHns CUCTeMbl ypaBHeHH MeToioM JKopaana — [aycca:

X + X, — X3 + 2%, =1,

) {x1+2x2—x3=5, 5) {3x1+x2—x3—2x4=—4,

2%, — X, —3X3 =4,

X+ Xy + X3+ X, =2,

B) 2%, + 2X, — X3 +2X, = 2,
X =X, =X, =2;

3X; — X, + 2X%; + 2%, =18,
T) =X, —X, +2%, =0,
X+ X, + X3 — 2%, =1.

2. YCTaHOBUTE COBMECTHOCTH CHCTEM:
X+ X+ X = 3, X —2X, — 3%X; =-3,
X + X, + 3%, =-1, 6) X +3X,— 5x;= 0,
2% + X, — 2%, = 1,

X +2X, =3%; = 1.

a)

X +4X,+ X;= 3,
3%, + X, — 13X, =—6.
2%+ Xy — Xg— X+ Xg =1,
X, — X+ Xg+ X, — 2% =0,
3% +3X, —3X; —3X, +4X; =2,
4%, +5X, —=5X; —5X, +7X; = 3.

B)

3ansitue 6. CucreMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Beiuucnenre coOCTBEHHBIX 3HaYEHHUI U COOCTBEHHBIX BEKTOPOB KBaJIPaTHON MaTpPHUIIBL.

Knrouesvie nonamus: omHOpPOJHAs JUHEWHAs CUCTEMA, ONPENEIUTENb OAHOPOJHOW CHCTE-
MBI, COOCTBEHHbIE 3HAUE€HHS 1 COOCTBEHHBIE BEKTOPHI KBaJIPATHOW MATPHIIbl, XapaKTEPUCTUUECKOE
YPaBHEHUE U XapaKTEPUCTUUECKUI MHOTOWIEH MaTpuLbl, MeTox JKopaana — 'aycca.

3aoanus:

1. Haifnute coOCTBEHHBIC 3HAYCHHSI U COOCTBEHHBIE BEKTOPBI MATPHIL:
-1 -2 12 5 -7 0

a)|0 4 3| 6)|-3 1 0 |;
0 5 6 12 6 -3
-3 2 0 1 8 23

B)[-2 1 0f; r)|0 5 7|;
15 -7 4 0 3 1
4 0 5

nl7 -2 9
3 0 6

3ansitue 7. MeToa KOOpAMHAT.

Bonpocbwi:

1. lexapTOBbI KOOPAMHATHI TOYKM HA IPSIMOM M HA MJIOCKOCTH.

2. JIBe mpocTeimme 3a1a4i aHATUTAYECKON T€OMETPHUH Ha TJIOCKOCTH.

3. CocTaBieHne ypaBHEHUS JTUHHH KaK T€OMETPUYECKOT0 MecTa TOYeK, O0IaJaroluX 3a-
JTAHHBIM CBOHMCTBOM.

Kntouegvie nonsamus: nexapToBbl KOOPAUHATHI Ha MPSMOM, BEMMYMHA U JJIMHA OTpE3Ka Ha
MPSIMOH, IEKapTOBBI KOOPAMHATHI TOYKH Ha TUIOCKOCTH, (pOopMysia pacCTOSIHUS MEXAY ABYMS TOY-



KaMu, (POpMYJIbI JICIICHUSI OTPE3Ka B JAaHHOM OTHOIIICHUH, ONPEICICHUE YPAaBHCHHS C JIBYMS Iepe-
MEHHBIMH, OIpEICIICHUE YPaBHEHUS JIMHUH, TEKYIIUE KOOPAMHATHI TOYKH JIMHUHM, KAHOHUYECKUE
ypaBHEHHsI KPUBBIX BTOPOTO MOPSIKA.

3aoanus:

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

2. Haiitu Benmmuuny 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, €CJIM U3BECTHHI.

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

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

B)X+Yy<O0; r)x—y<Qo.

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

a) Au B; 0)BuC.

6. Otpe3ok, orpannyenubiii Toukamu A(1; —3) u B(4; 3), pasiencH Ha TPU paBHBIC YaCTH.
Omnpenenute KOOPAUHATHI TOUEK JCTICHHS.

7. Ipsimast ipoxoaut 4yepe3 Touku M(2; —3) u N(—6; 5). Haiiaure Ha 3TOH HPAMOHN TOUKY,
OpAMHAaTa KOTOPOH paBHa —d.

8. Hanmmnre ypaBHEHHE JTHHUH, 10 KOTOPOU JBIKeTCs Touka M(X; Y), paBHOyIaIEHHAS OT
touek A(0; 2) u B(4; -2).

9. Hanmmure ypaBHEHHE MHOXKECTBA TOUYECK, CyMMa PACCTOSTHUM KaXKJJOW U3 KOTOPBIX OT TO-
uek F1(2; 0) u F2(—2; 0) paBHa 24/5.

10. Hanumure ypaBHEHHE TpacKTOpuu TOYKH M(X; Y), KOTOpast Mpu CBOEM JBMIKCHUH OCTa-
ercs BnBoe ommke k Touke A(0; —1), yem k Touke B(0; 4).

3ansitue 8. [Ipsamas JIuHUS.

Bonpocuwi:

1. YpaBHeHue npsMoit: a) mpoxoadiiel yepe3 JaHHYI0 TOYKY B JaHHOM HampaBJeHuu; 0) ¢
YII0BBIM KO3((PUIIMEHTOM; B) MPOXOASIIEH Yepe3 /IB€ JaHHbIe TOUKH; I') 00lee ypaBHEHUE Ips-
MOH.

2. YpaBHEHHE TTyYKa MPSIMBIX.

3. Yroa mMexmy ABYMS NPSMBIMH, YCIOBHS MapaJIeIbHOCTH M MEPIECHIUKYISIPHOCTH TPsi-
MBIX.

Kniouesvle nonsamusa: onpeneneHue yriia HakJoHa M YIIIOBOTO KO3 HUIMEHTa MPSMOH, yr-
JI0BOH KOA(UIMEHT OTpe3Ka, HETOJIHbIE YPaBHEHHS MPSIMOM, 3HAYCHNST TAHT€HCAa HEKOTOPBIX YT-
JI0B, (hOpMYyJIBI AETICHUS OTPE3Ka MOIoJIaM, IIOHATHE U ypaBHEHUE IydKa MPSMbIX, ONpe/ieJIeHHue yr-
J1a MEXTy TBYMSI IPSIMBIMH, YCIIOBUS TAPAJUICTFHOCTH U IEPICHIUKYISIPHOCTH MPSIMBIX.

3aoanus:

1. CocraBbTe ypaBHEHHE MPSMOM, oTcekaroriei Ha ocu Oy orpe3ok b = 3 u obpasyromeii ¢
ockto OX yrout: a) 45° 6) 135°. IlocTpoiite 3T IpsSMBIE.

2. Onpenenure nmapametpsl K 1 D U1 KaXI0H U3 TPAMBIX:

a) 2x — 3y = 6; 0) 2x + 3y = 0;
- _3 X, ¥y_
B) Yy =-3; T) 2t 3 1.

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

4. Onpenenurte napamerpsl K u b npsimoii, mpoxomsiieit yepe3 Touky A(2; 3) U cocraBisio-
et ¢ ocbto OX yromn 45°. CocraBbTe ypaBHEHHE ITOM MPSMOU.

5. Harmummre ypaBHEHHE TPAMOM, mpoxosineii yepe3 Touky A(4; 3) u oTcekaromiei oT Ko-
OPAMHATHOTO YIila TPEYTOJIbHUK TUIOIIAbI0, PAaBHOH 3 KB. €.



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

7. Harumure ypaBHeHHE TpsaMoii, mapamuienbHoir ocu Oy m oTcekaromieid Ha ocu OX oTpe-
30K, paBHBIU: a) 4; 6) —5; B) 0.

8. Harmmure ypaBHeHHe mpsMoii, mapamienbHoi 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 1 y=3x—4,

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

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

12. Hanumure ypaBHEHHE TPIMOi, eciii Touka A(2; 3) CIy)KHT OCHOBaHHEM IIEPICHIUKY-
Jsipa, ONMYIIEHHOTO U3 Havala KOOPAWHAT Ha 3Ty MPSIMYIO.

13. Hanmmure ypaBHeHHE MpsiMOid, npoxosiieii yepe3 Touky A(5; —4) u cocrapisioriei ¢
ockto OX TOT ke yroi, 4yTo u npsimast 5X + 2y — 3 = 0.

3ansaTue 9. [Ipsimas aunus.

Bonpocwi:

1. PaccTosiHre OT TOYKH 10 MPSMOIA.

2. CMmemaHHbIe 3212491 Ha MPSMYIO.

Kniouegvie nowsimus: hopmyna pacCTOSHUS OT TOYKU JIO MPSMOM, PACCTOSHUE MEKIY Ta-
paJUIETIFHBIMH TPSIMBIMH, OTIPEEIICHUE BBICOTHI TPEYTOJIbHUKA, YpaBHEHHE My4Ka MPSIMBIX C [EH-
TPOM B JJAHHOM TOYKE; YpaBHEHHUE MPSIMOU, IPOXOJIAIICH Yepe3 JBE NaHHbIC TOYKH; o0IIee ypaBHe-
HUE TPSIMOI; TOYKA MEPEeceUeHUs! IBYX MPIAMBIX; (GOPMYIBI JEeNICHUs] OTpe3Ka IOMOJaM; yCIOBHUS
NapajuIeIbHOCTH ¥ MEPIICHAUKYIIIPHOCTH JIBYX MPSMBIX.

3aoanus:

1. TTokaxwure, 4yro npsimbie 2X — 3y — 6 = 0 u 4X — 6y — 25 = 0 mapasuienbHbl U HalaUTE pac-
CTOSTHUE MEX]Ly HUMH.

2. Haiinure amuny BeicoTsl BD B Tpeyronbauke ¢ Bepmuaamu A(—3; 0), B(2; 5) u C(3; 2).

3. HaiimuTe ypaBHEHHE MpsIMOH, ipoxosmiel uepe3 Touky (—1; 1) Tak, 9ToOsl cepenuHa ee
OTpe3Ka Mexay npsmMbIMu X + 2y —1 =0 u X + 2y — 3 = 0 nexana Ha npamoit X —y — 1 =0.

4. B tpeyronpanke ABC nanbl: a) ypaBHeHue ctoponsl AB 3X + 2y = 12; 6) ypaBHEHHE BBI-
cotel BM X + 2y = 4; B) ypaBHeHnue BbicoTl AM 4X +Yy =6, rie M — Touka mepeceyeHus BBICOT.
Hanmmmmre ypasaenus cropon AC, BC u Beicotst CM.

5. Hanummre ypaBHeHHe NpsMON, Ipoxoasiied uepe3 Touky M mepeceueHHs] HpsSMBIX
5x—y+ 10 =0 u 8x + 4y + 9 = 0 u mapayenbHO# mpsimoii X + 3y = 0.

3ansitue 10. Kpusble BTOporo nopsiaka.

Bonpocuwi:

1. KpuBbie BTOporo nopsijika: OKpy>KHOCTb.

2. Dric.

Kniouegvie nonsmus: obiiee ypaBHEHHE JTMHUNA BTOPOTO MOPSAKA; YCIOBUSA, IPU KOTOPBIX
o0IIee ypaBHEHHE ONPEICISET OKPY)KHOCTD; BBIJICIICHUE TTOJIHBIX KBAJApPaTOB B OOIIEM YpaBHEHUHU
JMHUNA BTOPOTO MOPSIJIKA; LEHTP U PaJNyC OKPYKHOCTH; KAaHOHHYECKOE YpPaBHEHUE OKPYKHOCTH;
bopMynBl JeTeHHs OTpe3Ka IOMOJIaM; TOYKW TepECeUeHHsl JIMHHA; pPelIeHHe CHUCTEM JMHEWHBIX
ypaBHEHUH, omnpe/iesieHe 1 KaHOHMYECKOe YPaBHEHHUE 3JUTUICA; (POKYCHI, TOIYOCH, IKCHEHTPUCH-
TeT U (POKATbHBIC PANYCHI DIUIATICA.

3aoanus:

1. TTocTpoiiTe OKpyKHOCTH: a) X? + Y2 —4x + 8y — 16 = 0; 6) x> + y> — 8x + 12 = 0.

2. Nana Touka A (-2; 3). Hanummre ypaBHEHHE OKPY>KHOCTH, THAMETPOM KOTOPOU CITY)KUT
otpe3ok OA.



3. OxpyxHOCTh Kacaercsi oc OX B Hayaje KOOpAMWHAT U MpoxoauT uepe3 Touky A (0; 4).
Hanummre ypaBHeHHE OKpY>KHOCTH U HalTH TOUKH MepecedeHus e€ ¢ OuccekTpucaMu KOopuHaT-
HBIX YTJIOB.

4. Haiigure HEHTP M paJnyC OKPYKHOCTH, Ipoxosiieii yepe3 Touku A (—1; 5), B (-2; 2) u
C (5; 5).

5. IToctpoiite smmmmnc 3x% +16y? = 192. Haiiaute: a) momyocH; 0) KOOPIHHATH (hOKYCOB;
B) DKCIICHTPUCHUTET.

6. Hanumure kaHOHMYECKOE ypaBHEHUE IUIUIICA, €CIIH U3BECTHO, YTO: a) O0JIbIlas MoJIyoch
a =6, a skcuentpucurert € = 0,5; 0) paccrostHre MeKIy okycamu paBHo 6,aa+b =9,

7. Hanumnre KaHOHUYECKOE YpPaBHEHHE JJUIMIICA, MPOXOMSIIEro yepe3 TOUYKH M, (2;3) u

szﬁ.

8. Dnuric mpoxXoauT 4yepe3 TOUKy M (—4; J21) u nmeer AKCIICHTPUCUTET & =%. Hamummre

ypaBHEHHUE AILIUIICA U HalauTe (pokaabHbIe paanychl TOuku M.

9. Ha snmumce 9x2 + 25y? = 225 HaiiguTe TOUKy, PacCTOSIHAE KOTOPOil OT TIpaBoro (okyca B
YeThIpe pa3a O0JIbIIE PACCTOSHUS €€ OT JIEBOTO (POKyca.

10. Ompenenute TpaeKTOpHio TOYKH M, KOTOpas mpH CBOEM IBMKCHHHU OCTaeTCsl BJIBOE
ommwke k Touke F(—1; 0), yem k mpsimoii X = —4.

3ansTue 11. KpuBbie BTOpOro nopsiaka.

Bonpocwi:

1. 'unepOoura.

2. [Tapabomna.

Knrouesvie nonamusa: onpeneneHrs 1 KaHOHUYECKHE ypaBHEHHUS TUIEpOOIbl U mapaboibl;
(OKYCBI, TOITYOCH, SKCLIEHTPUCUTET, ACUMITOTHI ¥ (POKATBHBIE PanyChl TUIIEPOOIIBI; TUPEKTPHCA U
¢doxanpHbIN apameTp napadoIbl

3aoanus:

1. Hoctpoiite runep6omy 3x2 — 4y? = 12. Haiiaure: a) AeHCTBUTENLHYIO M MHUMYIO HONY-
ocH; 06) KoopaAUHATHI (POKYCOB; B) IKCIIEHTPUCUTET; T') YPaBHEHHUS aCUMIITOT.

2. HannmmMre KaHOHUYECKOE ypaBHEHHE THIIepOoJIbl, €CIH U3BECTHO, UTO:

a) IeWCTBUTENIbHAS TIOJIYOCh a = 245 , @ OKCIIEHTPUCHUTET & =4/1,2;

4

6) pacctosiHue Mexny pokycamu 2¢ = 20, a ypaBHEHHE aCUMIOTOT Yy =+ 3%

3. Ha runep6one X2 — 4y? = 16 B3aTa Touka M ¢ opauHatoii, paHoii 1. Haiinute paccrosnue
ee oT (hOKYCOB.

4. Hanumure ypaBHEeHUE MapaOoJIbl:

a) mpoxomsmeit yepe3 Touku (0; 0) u (1; —3) u cummerpuaHOit oTHOCHTENBHO ocH OX;

0) mpoxopsmieit uepes Touku (0; 0) u (2; —4) u cummeTpudHON OTHOCUTENBHO ocu Oy.

5. Harmmmre ypaBHeHHUE mapadoibl M €€ TUPEKTPHUCHI, €CIM W3BECTHO, YTO Mapadoia mpo-
XOJHUT 4epe3 TOUKH Tepecedenus mpsaMoii X + Y = 0 u okpyxsocTH X2 + y? + 4y = 0 ¥ cuMMeTpHYHA
otHOcuTeNbHO ocu Oy.

6. Ha mapa6oe y? = 6x Haiiaute TouKy, GoKaIbHBIH paauyc KOTOpOii paseH 4,5.

7. Hanumire ypaBHEHHE MHOXECTBA TOYEK, OJMHAKOBO yaaneHHbIX oT Touku F(0; 2) u ot
npsaMoil y = 4. Haliiute TOUKH NepecedeHus 3TOM KpUBOH ¢ OCSIMH KOOPAMHAT U MOCTpPOiiTe ee.

3ansTue 12. BekTopHas aareopa.

Bonpocuwi:

1. JlexapTOBBI KOOPIUHATEHI, JUTMHA W HAIPABJISIONINE KOCHHYCHI BEKTOPA.

2. Jluneiinple onepanuy Haj BEKTOpaMHU B KOOpAWHATHOH (opme. PaznoxeHue BekTopa 1o
0a3rcy Ha MIOCKOCTH.

Kniouegvie nonssmus: 1ekapToBbl KOOPAMHATHI TOYKU M BEKTOpa B MPOCTPAHCTBE, UIMHA U
HaMpaBJSIOIME KOCUHYCBHl BEKTOPA, JIMHEHHbBIE ONepaluu B KOOPAMHATHOH (opMme, yciaoBus pa-



BEHCTBA U KOJUIMHEAPHOCTH BEKTOPOB, MOHATHE 0a3uca Ha MIIOCKOCTH, JTHHEWHAss KOMOUHAITUS BEK-
TOPOB, PA3JIOKEHUE BEKTOpa 10 Oa3HCy.

3aoanus:

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

2. Jlanbl n1Be KoopauHaThl BekTopa: X =4, Y =—12. Onpenenute ero TpeThio KOOpAUHATY Z
IIPU yCIIOBUH, 4TO | a|=13.

3. Onpezienute Hauano BekTOopa a={2;—-3;—1}, €CIM €ro KOHEIl COBIAJAaeT C TOYKOMH
(1; -1, 2).

4. Bekrtop cocrapisieT ¢ ocsimu OX u Oz yrawr oo = 120° u vy = 45°. Kakoit yros oH cocTaBiis-
et ¢ ocbro Oy?

5. Pagmyc-Bektop Touku M cocraBisiet ¢ ocsto OX yroin 45° u ¢ ockto Oy — yron 60°. [{nura
ero paBHa 6. OnpeaenuTe KOOpaAUHATH TOUKH M, eciii ee koopanHaTa Z OTpHIIaTeNIbHA.

6. ITo croponam OA u OB npsimoyronbauka OACB 0T/105K€eHbI €IMHMYHbIE BEKTOPhL | U | C

o0ImMM HayanoM. Belpasute yepes i U j BekTophl OA AC,CB, BO,OC, BA, eciu anuHa OA=3 u
OB =4.

7. Ha miockoct OXY IOCTPOMTH BEKTOphl OA=a=2i, OB=b=3i+3] U OC=c=2i+6].
Pa3noskute BEKTOp C 110 BEKTOpaM a U b .

8. IlpoBepbTEe KOJIIMHEAPHOCTH BEKTOPOB a={2; -1 3} u b={-6;3,—9}. YcTaHoBuTe, KaKoi
U3 HUX JUTMHHEE JIPYTOro W BO CKOJBKO pa3, KaK OHM HAIPaBJICHBI — B OJIHY WJIM B IIPOTHBOIIOJIOXK-
HBIE CTOPOHBI.

3ansaTue 13. BekTopnas aareopa. [LiockocTh 1 npsiMasi B IPOCTPAHCTBE.

Bonpocwi:

1. CkanspHOE IPOU3BE/ICHHE BEKTOPOB 1 €0 CBOMCTBA.

2. YpaBHEHHE TUIOCKOCTH.

Kniouegvie nonssimus: ckajispHoe NpoU3BEIEHUE, TPOEKIUS BEKTOpa Ha BEKTOP, YCIOBUE Op-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXIY JBYMs BEKTOpaMH, HOPMAaJIbHBIH BEKTOp ITUIOCKOCTH,
o0111ee ypaBHEHUE U HEMOJIHbIE YPAaBHEHHS IIJIOCKOCTH.

3aoanus:

1. Haiinure ckanspHOe MPOM3BEIEHUE BEKTOPOB a M b, 3Had, 4To |al=3, |b|=4 M BEKTOpHI
00pa3yroT yroi ¢ = g :

2. Jlanbl BeKTOpBI a ={4; — 2, — 4}, b={6; - 3; 2}. Beruncure:

a) a-b; 6) (2a—3b)(a+2b).

3. Jlaubl BEKTOpPBI a=mi+3j+4k, b=4i+mj—7k. [Ipy KakoM 3HAaUYeHHH M 3TH BEKTOPHI
MEPIEHUKYIISIPHBI?

4. OnpenenuTe yroja MeXIay BEKTOpaMU a ={;,2;3} u 5={6; 4; -2}.

5. Haiigure yrom Mexay IUaroHajJsMH HapajjieiorpaMMa, MOCTPOSHHOTO Ha BEKTOpPax
a=2i+jub=-2j+k.

6. Jaubr Touku Mi(3; —1; 2) u M2(4; —2; —1). CocTaBbTe ypaBHEHHE IJIOCKOCTH, MPOXOJIsi-
et yepes Touky M1 neprneHIuKyIspHO BEKTOPY MM, .

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

8. Hanmmmre ypaBHEHHE IUIOCKOCTH, MPOXOoAsmIei yepe3 Touky Mo(2; 2; —2) u mapasiens-
HYIO TUIOCKOCTH X — 2Y — 32 = 0.

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

3ansaTue 14. [InockocTh M NpsiMasi B IPOCTPAHCTBeE.

Bonpocuwi:

1. YpaBHeHus npsMonu.

2. IIpsimast ¥ TIOCKOCTb.



Kniouegvie nonamus: KaHOHUYECKHE U MapaMeTPUUYECKHE ypaBHEHUS MPSMOIL; HAIPaBIISIO-
IIUHA BEKTOP M HaIpaBIstomue Ko3(Q(UIMEHTh] NPSMON; YCIOBUS NMapajuIeIbHOCTH, COBIAAECHUS U
nepeceueHust MPsIMO M MIIOCKOCTH.

3aoanus:

1. CoctaBbTe KaHOHMYECKUE YpaBHECHHUS NPSAMOM, mpoxojsnied uepe3 Touky Mo(2; 0; —3)
Xx-1 y+2 z+1

o2 -1

2. CocraBpTe TapaMETpUYECKUE YypaBHEHHMS TPSAMOW, MPOXOASMICH dYepe3 TOUKY
x-1 y+2 z-1

4 0
. . x-1 y+1 z _
3. Haitnure TouKy nmepeceueHus npsMon T =5 — M IMIOCKOCTH 2x+3y+z-1=0.

napaeIbHo: a) BEKTopy a={2; —3;5}; 0) npsamoii

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

Xx+1 y+1 z-
-1

3
4. Jlokaxkute, 4TO MpsMas napasuieJbHa IiockocTd 2X +y —z =0, a nps-

Xx+1 y+1 z+3
2 -1
3ansTue 15. [Ipenes u HenmpepbIBHOCTH PYHKIIMH.
Bonpocwi:
1. ®ynknusa. O6nacts onpenencHus GyHKIUHA. TOYKH pa3pbhiBa.
2. Packpritue HeonpeaenénHoctu Buza (0/0), 3a1aHHON OTHOILIEHUEM MHOTOYJICHOB.
Kniouegvie nonamus: onpeneneHue GyHKIUU, OCHOBHbBIE 3JIEMEHTAPHBIE U CIOKHBIE (DYHK-
1uu, o0JacTh OmpeAeNeHusl CI0KHOM (YHKIIMHM, TOYKU pa3pbiBa 2-TO poja, TeopeMa O IMpeaenax
apumeTHnuecKuX NeHCTBUIA HaJ (QYHKIUSMU, MIPEIe HEMPEPhIBHONW (YHKITHH, HEONPEACIEHHOCTh
Buaa (0/0), KpUTHYECKUN MHOKHUTENb, PABHIIO pacKpbITUs Heonpeaenéunoct Buaa (0/0).

Mas JIEXKUT B DTOM IUIOCKOCTH.

3aoanus:
1. Haiinure o0nacte onpeneneHus GyHKIMI, 3alaHHbIX (OpMYyTIaMu:
3x-1 1
a) y= ; 0) y=+v3x-1+ :
) Y=t 6 )y s
B) y=+2-3x +Igx; T) yz;;
X% —3x
1
A y= log. (1-3x)
2. Haiinure npeaens:
2 _ -
a) lim* =4 6) lim—, "1
X2 X —2 ol X© —3X+2
. 3x+6 . x> -9
B) lim ; r lim——,
) x>-2x3+8 ) -2 X% —2x -3
. 2x?*-5x-3 . . Ax*—25x+25 .
x>33x° —4x—-15 x5 2x“ —15x + 25

. x*—6x* +11x -6
K) lim > :
-2 X" -3X+2
3anstue 16. [Ipegen u HenpepbIBHOCTH (PYHKIMHU.
Bonpocbwi:
1. Packpritue Heonpenenéuuocter Buna (0/0), 3a7aHHBIX UPPALMOHATIBHBIMH BBIPaYKEHH -

MHU.

2. PackpbITHE HeonpeaenE€HHOCTEH BUa (oo/00), 3aJaHHBIX OTHOIICHHEM MHOTOWICHOB.

Knrouesvie nonsimus: pa3HOCTb KBAaAPATOB JIBYX YMCEIL, BEIPAXKEHUE CONPSKEHHOE TAHHOMY,
KPUTHYECKHI MHOXUTEINb, TEOpEMa O Mpejesie KOpHs, INIaBHasg 4YacThb MHOTOYIEHA, BEJIMYUHA 00-
paTHas 6€CKOHEYHO OOJIBIION.

3aoanus:

1. HaiinuTe npenensr:



2. Haiinure nipenens:

a) lim X? +2X+3 .

xou 2X2 43X+ 4
x*+5

B) lim ;
x—>e X% 43

) lim Vi+x+x2 -1
X

x—0

0) lim——o
3 \/x+ -2’

r) lim—— XT41-

1
0 [x? 116 -4

6) lim—**3

xoe 2x2 +3X+ 4

2 50
r) ||m%’
o (X +1)

3austue 17. [Ipenes u HempepbLIBHOCTD (PDYHKIMH.

Bonpocwi:

1. PackpsiTie HeompeaeaéHHoCTel Bra (00-0).

Kniouesvie nonsmus: nmpeoOpazoBaHUe Pa3HOCTH alreOpandeckux (pyHKIUH K BUAY IpooH,
BBIJICJICHUE KPHUTHYECKOTO MHOKHUTEISA, pacKpbiTHe Heompenenénnocreir Buga (0/0) u (o0o/o0),
YMHOXEHHE U JEJICHUE PA3HOCTH JBYX (YHKIUN Ha COMPSHKEHHOE BBIPAXKEHHE, OJTHOCTOPOHHUE
npenessl Ha OECKOHEYHOCTH, M3BJICUCHUE KBAAPATHOTO KOPHS W3 OYKBEHHOTO BBIPAKCHHUS, B3AUM-
Hasl CBS3b OECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEIUYUH.

3adanusa:
1. Haiinure npeaens:

a) limH1+x*> -x);
B) lim(x—vx* +x+1);

0 lim WX +x+1-+x2 —x);

x3 NG
K) lim ;
X300 3x -4 3x +2

6) lim (V1+x* -
1) lim (x=vx* +x+1) ;

€) Iim(—l _ 2
w2 x-2 x°-8)’

V34 x+4x2  9—2x+x2
3) lim| = -—
x2| X°—3X+2 X°—3X+2

3ansitue 18. [Ipenen u HempepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. IlepBblil 3amMedaTeabHbINA peIe.

Kniouegvie nonsamus: 0CHOBHbIE TPUTOHOMETPHUECKUE TOXKAECTBA, (POPMYIIBI CHHYCA U KO-
CHUHYCa JBOMHOIO yria, popMyJsbl MOHMKEHHS YETHON CTENEHU CUHYCa U KOCHHYCa, (OPMYJIbI TIe-

pexo/ia K TOJIOBUHHOMY YTITy.
3aoanus:
1. Haiigure npenemns:

. sin4x .
a) lim= :
x-0 5iN5X

B) Iing(x-ctg X);

)I|m Xtg X
x>01—cosx '

Bropoii cemecTp
3ansrue 1. [lponzBoanas u quddepenuuan.
Bonpocbwi:
1. HaxoxeHue Mmpou3BOAHBIX C MOMOIIBIO TaOnuIbl U mpaBuwil auddepeHunpoBaHus oc-

HOBHBIX 2JIEMEHTAPHBIX ()YHKIIAM.



Kniouegvie nonamus: onpeneneHue MpOU3BOIHON; TabIUIa MPOU3BOIHBIX OCHOBHBIX 3JIe-
MEHTapHbIX (yHKIMI; paBwia nuddepeHITupoBaHus aIreOpandeckoil CyMMBI, MPOU3BEACHUS U

YaCTHOTO JABYX (PYHKITHIA.
3aoanus:
1. Haiinure npon3BOAHbBIE (PYHKITHIA:

1) y=7x"+3x* —4x-1;

3) y:W—4x6+5Inx—7cosx+tg X+ctg X ;

e, [1)
5) y=5"+6 +(7] :

7) y =arctg x —arcctg X ;

9) y=UxInx;

11) y=|_n—x+xctgx;
sinx

1 _xigx

3y 1+ x?

5 3
2) y=4\/?+7—7+2

4) y=

) Y=
8) y=xtgx;

log, x + 3log, x

10) y=x’log, x;

12) y:-Jgil'

2. Haiinure 3HaYeHUS MPOU3BOIHON (PYHKIIHH:

a) f(X)Iﬁ,HaﬁTH f'(0), f'(2), f'(-2).

0) f(x) =InTx, Hath f'(e), f’[%j, f'e?).

3anstue 2. [IpouzBoanas u quddepenuunan.

Bonpocwi:
1. ITpon3BoOAHBIE CIOKHBIX (HYHKIIHH.

Kniouegvie nonamus: cynepno3uiusi 1ByX (GYHKIMHA, BHEWIHSS (QYHKIUS M BHYTPEHHSS
¢byHkus, npaBwio auddepeHIUpoBaHUs CI0XKHOM (yHKIUHU, Gopmynsl auddepeHIpoBaHuL
CIIO’KHBIX (YHKIUH, TpaBuiIo auddepeHnpoBaHus CyMMbI U IPOU3BEAECHUS IBYX (YHKIUH.

3aoanus:
1. Haiinute npou3BoaHbIe GYHKITHIL:

1) y=sin(x* +5x+2);
3) y=sin’x;
5) y=e"",;

1 X,
7) y=5arcsmﬁ,
1+2x .,
1-2x

11) y = xarctgv2x -1 —

9) y=In

\/2x

2) y=+1+5c0sX ;

4) y=Insinx;

6) y=In(x*-3x+7);
a’+x° .

8) y:Inaz_Xz,

10) y= xInx + arcsin/x

3ansTue 3. Hpomsouﬂaﬂ U 1udpdepeHuuna.

Bonpocbwi:
1. ITpon3BoaHbIE CIOKHBIX (YHKIIUH.

Kniouegvie nonamus.: cynepno3unus 1ByX, TpéX u Oosee GpyHKuMiA, npaBuio aupdepeHun-
POBaHUS CIOXHOM (QyHKUUHU, popMynbl AuddepeHInpoBaHUs CIOKHBIX U OCHOBHBIX 3JIEMEHTap-
HBIX (QyHKIUH, paBuia quddepeHpoBaHUs CYMMBI, TPOU3BEAECHUS U YaCTHOTO JIBYX (DYHKIIUH.

3adanus:
1. Haiigute mpou3BoaHbIE ()YHKITHIA:

1) y=In(x++x*+5);
3y :%(x\/l—x2 +arcsinX) ;

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



5) vy =sin* 4x: 6) y= Intg=;
) y =sin*x+cos* x )y Gnzg INte7
X 1
7) y:e3cos§; 8) y=ex;
9) y:ex+eix; 10) y=log, cosv1+x ;
e*—e
11) y=arcsiny1-4x; 12) y=arctgy6x—1;
13) y:arctgi—f; 14) y=|n55inx;

15) y=x?arcsiny1-x* .

3ansTue 4. [IpousBognas n nuddepenuual.

Bonpocnwi:

1. Tuddepennman GyHKIUM.

2. IIpousBoiHbIE HESBHBIX (DYHKIUH.

3. IlpousBoHbIe GYHKINH, 3aIlaHHBIX TAPAMETPUICCKUMHU YPABHEHUSIMH.

Knrouesvie nonamus: onpenenenue nuddepennuana ynkuun, popmyna nuddepeniuana
¢bynkuuu, npasuia TudGepeHIMPOBaHNS CYMMBI, IIPOU3BEICHHS, YACTHOTO M CIIOKHOW (hyHKIIHH,
MOHATHE HESABHON (YHKIINH, TpaBuiIo AudQepeHnupoBanus HEIBHON PYHKIINU.

3aoanus:

1. Haitnure nuddepennmansl GyHKIUI:

1

a) y=e o 6) y=arcsinv/x;
B) y = X+1 . r)y- COSX
Jx+1' 1-sinx
2. Haiinute mpou3BOJHbIC HESIBHBIX ()YHKITUI:
a)2x+y-4=0; 0) xIny+ylnx=0;
B) xcosy-—ysinx=0; T) \/;+\/§—2=0;
I Xy — arctgl =0; e) arctg(x+y)=X.
X
3. HaiimuTe mpon3BoaHbIe GYHKINMN, 33IaHHBIX MTApaMETPUIECKUMHU YPAaBHEHUSIMU:
= 1
X=2t+1, i1
a) X 6) t+1
t+1
B) X = a(cost +tsint), . X = acos’t,
y = a(sint —tcost); y = asin’t;

x = a(t —sint),

1) {

y = a(l—cost).

3ansTue 5. [lpousBognas u nuddepenuual.

Bonpocuwi:

1. IlpouzBoansie u tuddepeHranbl BHICIIUX TOPSAKOB.

Kniouegvie nonamus: npousBoaHas u nugdepeHman BTOporo U TPeTbero MopsiiKoB, Npu-
pallieHre aprymeHTa, npupaiieHne QpyHKIHUH, Mpeaes OTHOUICHUS MpHpaiieHuss GQyHKIUN K Ipu-
pallleHHIO apTyMEHTa, CeKyllas, KacaTelbHas, YIIOBOW KOAX(QHUIMEHT KacaTenbHOM, mpasuio Jlo-
MUTAJS PACKPBITUS HEOIIPEIeIEHHOCTEH.

3aoanus:

1. Haiinute npou3BOAHBIE BTOPOTO MOPSIIKA OT (PYHKIIMIA:

a) y=e™; 0) y=cos’x;

B) y=+1+x*; r) y=In(2x-3);



X+1

=Xsinx; e) y=——.
n)y ) y="71
2. Halimure mpou3BOAHBIC TPETHETO MOPSIKA OT (DYHKIIHIMA:
a)y=amw§; 0) y=xe™;
B) y=e*cosx; r) y=x%sinx;
n) y=x*-2% e) y=xInx.
3. Haligure nmpousBoiHbIC N-T0 MOPSIKA OT (PYHKIIHIA:
a) y=Inx; 0) y=sin3x;
B) y=3"; r) y=e?;
J1) Y =XCOSX; e) y=x%".

4. Haiinmute nuddepeHnnans BTOPOro U TPETHETO MOPSAIKA OT (PYHKIUI:

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

3ansaTue 6. UcciienoBanne GyHKIUiA.

Bonpocwi:

0) y=cos2x;

r) y=+In*x—4.

1. PackpsiTue HeomnpeneiaéHHocTel no npasuny Jlonurans.

Kniouesvie nonsmus: onpenenenus: neonpeaeinéunocreir suaa (0/0), (oo/), (0-0), (00-00),
npaBuiio Jlomurans packpeitus Heonpeaenéunocreit Buaa (0/0), (oo/oo), mpeobpa3oBaHue Pa3HOCTH
dbyHKIUH K BUIy ApoOuU, MPOU3BOAHBIE BHICIIUX MOPAIKOB, MpaBuia quddepeHInpOBaAHUSI CyMMbI

U TIpOU3BeIeHUS (PYHKITHIA.
3aoanus:

1. Haiinure npenens! no npasuity Jlonurans:

1-cosx .
2 )

1) lim

x—0 X

3) Iimm'

x>0 T — 2arctg X
5) lim(sec x—tgx) ;

X—>—
2

7)"m6£__;Lj;

-1\ x—1 Inx
3 2
x> X
e - - —x-1
9) lim—5 2
x—0 X
cosX +— —1.

3ansaTue /. UccienoBanue GyHKIUIA.

Bonpocuwi:

2) limE ¢ _;
-0 In(1+ Xx)

4) limnx=2) .
xa In(e* —e?)’

6) lim arcsinx - ctg x) ;

8) lim(tg x-Inx) ;

1. YpaBHenue kacatenbHON U HOpMaJU K TpaduKy DyHKITHH.

2. HaunOonpiiee 1 HauMeHbllee 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

Kniouegvie nonsasmus: reOMETpUUECKUI CMBICT MPOU3BOJHON B TOUKE, ypaBHEHUE MPSIMOH,
NPOXOAALIeH Yepe3 AaHHYI0 TOYKY C JaHHBIM YIJIOBBIM KOX(QHUIIMEHTOM, yCIOBUE MEPIEHINKY-
JSPHOCTH JBYX MPSAMBIX, MPOU3BOAHAS (YHKIUM, 3aJaHHOW MapaMeTpUyecku, Teopema Beilep-
mrpacca O CBOWCTBE (DYHKIIMM, HENPEPHIBHOW Ha OTpe3Ke, HEOOXOAMMOE YCIOBHE IKCTpEeMyMa

GyHKIUH.
3aoanus:

. 1
1. CocTaBbTe ypaBHEHHs KacaTeIbHOIH 1 HOPMaIH K mapadoine y = X2 B Touke M (—' — 1.

2' 4



2. Ipu KakuX 3HAYEHMSAX X KacaTeJbHbIE K TpaduKy (YHKIHU Y = X° — X MapajienbHbl Ipsi-
Mo Yy = X?

3. CoctaBbTe ypaBHEHHE KacaTeIbHON M ypaBHEHHE HOPMaJH K rpaduKy (QyHKIHH, 3a/1aH-
HOM MapaMeTPUUECKH, B TOUYKE (Xy; Y, ), COOTBETCTBYIOIIEH 3a1aHHOMY 3HAUEHHIO [TApaMeTpa t =t :

x = asin’t, x =+/3 cost,
) y =acos’t, toZ%? 2 y =sint, to=§i

x=2t-t?,

y=3-t%, t, =1
4. Haiinute HanOoJbliee M HAMMEHbIIIEe 3HAUeHHS (QYHKIMH Ha 3aJaHHOM OTpe3ke [a; b]:
a) y:x2+%—16; x e[l 4] 0) y:4—x—xiz; x e[L 4].

3anstue 8. UccienoBanue GpyHKIuii.

Bonpocwi:

1. UccnenoBanue QyHKITUH U IIOCTPOSHUE TPAPHUKOB.

Knrouesvie nonsamus: o6nacts ONpeaeieHns U TOYKU pa3pbiBa QYHKIUU, YETHOCTh U HEUET-
HOCTh (PYHKIIMH, BEPTUKAIbHBIC, TOPU3OHTAIBHBIC W HAKIOHHBIE aCUMITOTHI rpaduka, KpuTHie-
CKHE€ TOYKH 1-ro poja, UHTEpBallbl MOHOTOHHOCTH, TOUYKU JKCTPEMyMa U SKCTPEMYMbI (DYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAJIBI BHITYKIOCTH U BOTHYTOCTH rpaduKa, TOUKH Teperuoa,
TOYKH TMepeceueHus rpauka ¢ ocsIMH KOOPJIMHAT, OCTpoeHue rpaduka GyHKIUU 1O €€ MOJHOMY

HCCIIEA0BAHMUIO.
3adanus:
1. BeIIoTHATE TTOJTHOE UCCIICIOBAHUE U TOCTPOUTE TpadUKU (YHKITHIA:
X} +4 . X2 —x+1
a) y= XZ y 6) = T .
3anstue 9. UccienoBanue GpyHKIuii.
Bonpocuwi:

1. UccnenoBanue GyHKIUNA U TOCTPOEHUE TPaPHUKOB.

Knrouesvie nonsamus: 00macTh ONpeaeNeHns U TOYKU pa3pbiBa QYHKIIUU, YETHOCTh M HEUET-
HOCTh (D)YHKIIMH, BEPTUKAIbHBIC, TOPU3OHTAIBHBIE U HAKJIOHHBIE aCUMITOTHI Tpaduka, KpuTHde-
CKH€ TOYKH 1-ro poja, MHTEpBallbl MOHOTOHHOCTH, TOYKH SKCTPEMyMa U 3KCTPEMyMbI (DYHKIIUU,
KPUTUYECKHE TOYKHU 2-TO POJia, MHTEPBAIBI BHIMYKIOCTA U BOTHYTOCTH T'paduka, TOUKH meperuoa,
TOYKH TMepeceueHus rpaguka ¢ ocsiIMH KOOpIUHAT, OoCcTpoeHue rpaduka GpyHKIHUU Mo e€ MOTHOMY
HCCIIEIOBAHMUIO.

3aoanus:
1. BeimoyiHUTE MOJTHOE UCCIEA0BAaHUE U TIOCTPONTE rpaduKu (PyHKITUH:
2 4x?
a = — ; 6 = .
)y X% + 2X )y X% +3
3anstue 10. UccienoBanne GyHKUMii.
Bonpocuwi:

1. UccnenoBanue GpyHKIUI 1 OCTPOSHHUE I'PapUKOB.

Kniouesvie nonsamus: 00651acTb ONpPeeNeHNsI U TOUKH pa3pbiBa GYHKINHU, YETHOCTh M HEUET-
HOCTh (PYHKILMH, BEPTUKAJIbHBIC, TOPU3OHTAIbHBIE U HAKIOHHBIE aCUMMTOTHI rpaduka, KpuTuie-
CKHE TOYKH |-TO pojaa, WHTEPBAIBI MOHOTOHHOCTH, TOUYKH SKCTPEMyMa M SKCTPEMyMbI (yHKIIHH,
KPUTHYECKHE TOUYKH 2-TO POJa, UHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH Ipaduka, TOUKH Heperuoa,
TOYKH IepeceyeHus rpaguka ¢ ocsiIMH KOOpJAMHAT, IOCTpOeHue rpaguka GyHKIHUU TO €€ MOJHOMY

HCCIIEIOBAHUIO.
3aoanus:
1. BeInmorHATE TOJTHOE UCCIEIOBAHUE U MTOCTPOITE TpaduKy PYHKIIHIA:
12x 4 — X3
a) y= : 0) y= .
) x*+9 )y x?



3ansaTHe 11. ®yHKIMH HECKOJIBKHUX NePEeMEHHbIX.

Bonpocbwi:

1. Haxoxnenue obiactu onpeneneHus: pyHKIUHN IBYX MEPEMEHHBIX.

Kntouegvie nonsmus: obnactsb onpeaeneHus: GyHKIUU, OKPECTHOCTh TOUYKHU, BHYTPEHHUE U
rpaHUYHBIC TOYKU 00JacTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAs! 1 HEOTpaHUYCHHAs
o0JacTsb.

3aoanus:

1. Haifimute u m300pazute obaacTh onpeaeineHus GyHKINN, 3aJaHHBIX CIEAYIOIMHUMH (Hop-
MyJIaMH:

1
8) 1= 6) 1=t
) X4y ) X2 +y°
B) z=81-x*+y; r) z={1-x*+y;
1) z=In(x+y); e) z=In(x*+y%);

) Z =arcsinx -+ arccosx .

3ansiTue 12. ®yHKINH HECKOJIbKHUX MepeMeHHbIX.

Bonpocwi:

1. YacTHble NpOU3BOAHBIE IEPBOTO MOPSAKA.

Knrouesvie nonsamus: 4acTHble TPUPAIICHUS U YACTHBIC MPOU3BOAHbBIC, (PUIUUECKHUI CMBICT
YaCTHBIX MPOM3BOIHBIX, TAOIUIAa TPOU3BOIHBIX, MpaBuia auddepeHuupoBanus, 1uddepeHupo-
BaHUE CIIOKHBIX (PYHKIIUH.

3aoanus:

1. Haiinure yacTHBIE TPOU3BOIHBIE OT (PYHKIIMIA:

a) z=x>+3x°y-vy?; 0) z:%;
B) z= Xy : T) z=arctgl;
X—y X

Y

n) z=xye"?; e) z=e %,

K) z=x\/§+%.

3ansTue 13. ®yHKIMH HECKOJIBKHUX NepeMeHHBbIX.

Bonpocuwi:

1. TTonnuelii quddepennunan GyHKIUH IBYX MEPEMEHHBIX.

2. IIpou3Bo/gHast 1O HATIPABJICHUIO. [ 'paueHT.

Kniouegvie nonsamus: Gopmyina mojHOro npupamieHns QyHKIUH ABYX MEPEMEHHBIX, AU Q-
dbepennupyemast GyHKIHS, TJIaBHAs JIMHEHHAsT 4acTh MOJHOTO MpHUpAIleHUs, YacTHbie quddepen-
[UaJibl, NOMHBIN AuddepeHunan, rpaaAueHT GyHKINU, HANPaBISAIOLIMEe KOCUHYCa BEKTOpa, MPOU3-
BOJIHAsSI 110 HANPABJICHHUIO BEKTOPA.

3aoanus:

1. Haiinure nudpepennmans cneayomux yHKInn:

a) z=sinxy?; 0) Z=t9§;
B) Z = XyCOSXy .
2. HaiiuTe mpoM3BOAHYIO MO HampaBieHHIo (GyHKIUH Z =X +Yy? B Touke M(1; 1). Pac-

s s s
CMOTPUTE CITy4au, KOT/Ia HalpaBJIeHNe COCTaBIseT ¢ ockio OX yrou: a) 3 0) o B) >

2 2

3. Haiimute mpou3BoAHYI0 (QYHKIIUH U = x7+y?_ 2> B Touke M(2; 3; 1). PaccmotpuTe ciy-

Yau, KOTJia HallpaBJIeHUE COBIAJIAET: a) C HAIPaBJICHUEM PaJIyC-BEeKTOpa ITON TOUYKH; O) C HAIpaB-
JICHHEM BEKTOpa a=4i-3j.
4. Harigure grad z:



a) z:% B Touke M(0; 3);
X“+y +1

2%
2
0) z=e*" BTOuKe M(1;1).
5. Haitnure grad u m |grad u: u=x*+y*+z*> B touke M(-1; 2; 0).
3ansTue 14. DyHKIHU HECKOJIbKHUX MepeMeHHbIX.
Bonpocuwi:
1. YacTHble MpON3BOHBIC BBICIIUX MTOPSIIKOB.
Kniouegvie nonsamusa: 4actHasi MpoOU3BOIHAS OT YAaCTHOM IPOM3BOJIHON, CMEIIAaHHBIE YacT-
HbI€ MPOU3BOJHBIC BTOPOTO MOPSAKA, YACTHBIE MPOU3BOAHBIC BBICIIUX MOPSIKOB, HE3aBUCUMOCTh
YACTHBIX MTPOU3BOJIHBIX BRICIIUX MOPSIKOB OT MOpsIKa UG depeHIIMPOBAHHMS.

3aoanus:
1. HaiiguTe yacTHbIE TPOU3BOAHBIE BTOPOTO MOPSIKA:
2
7 = 0) z=xe’;
D= )
B) z=In(x+ev).
2. IIpoBepbTe, UTO o'z _ oz it QYHKIUN Z = arctg—
: , oy~ 2von :
o’z 9’z
3. z=e"cosy . [lokaxure, 410 — +— =0.
ox? oyt
4. Haiinute yacTHBIE MPOU3BOJAHBIE TPETHETO MOPSAKA!
a) z=x"+5y°* +3x—vy; 0) z=sin(3x—-2y);
B)Zzi; r) z=xy%.
y
3 3
5. u=xz+e” +y. [lokaxure, uTo 62u __ou .
OX“0y  OXOyox
3ansitue 15. ®yHKINH HECKOJIBKHUX NepeMeHHBbIX.

Bonpocuwi:

1. OkcTpemyM (YHKIIUU IBYX TEPEMEHHBIX.

Knrouegvle nonsamus: TOYKA MaKCUMyMa U TOYKA MUHUMYMa (YHKIIMH, YaCTHBIE TTPOU3BO/I-
HbIE TIEPBOTO MOPSAIKA, HEOOXOAUMBIE YCIOBUS HKCTPEMYMa, CTallMOHAPHBIE TOUYKH, YaCTHBIE MPO-
W3BOJIHBIE BTOPOTO TOPSIKA, TOCTATOYHBIE YCIOBUS IKCTPEMYMA, JIOKAIbHBIA U TI100aIbHBIM 3KC-

TPEMYM.
3aoanus:
1. Haiigure skcTpemMyMbl GyHKINIA:
a) z=x*+y? +xy—4x-5y; 0) z=y*—x* +xy—2x—6y;
B) z=x"-y®-3xy; r) z=2x>—xy> +5x* +y°.
3ansitue 16. HeonpenesieHHbI MHTErpa.
Bonpocbwi:

1. Metoa HEeMOCPECTBEHHOTO UHTETPUPOBAHUSI.

Knrouesvle nonsamus.: nepBooOpasHasi, HEONPEAeIEHHBIM HHTETpaJI, TaOJINIIa OCHOBHBIX MH-
TErpaJioB, CBOMCTBA HEONPEAEIEHHOTO UHTETpalla, IEUCTBUS CO CTENEHAMU U KOPHSIMHU, OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, METOJ PA3JIOKEHHUS IPOOH HA CyMMY MTPOCTEHIINX APOOECH.

3aoanus:
1. TIpuMeHsist METO/I HEMOCPEACTBEHHOTO HHTETPUPOBAHUS, BBIYUCIIUTE HHTETPAITBI:
1) j(x2+3x3+x+1)dx; 2) I(x4+5x+3\/;+i2+ijdx;
x> X
). 3- ZCtg X gx -
3) e 2-5_ |ox; 4 ;
) I ( 3 ] ) I cos® x



5) szxildx; 6) J.))(:ztidx,
7) I(i—%de; 8) J.(\/%de,

9) J-3x +3x? +1

x* +1
3ansaTue 17. HeonpeneseHHbIi HHTErPAaJI.
Bonpocnwi:
1. Meton 3aMeHBl TEPEeMEHHOW B WHTErpajax Buma: 1) I f(ax+b)dx, 2) I ZL ,
ax“ +bx+c

J- dx .3) I f'(x) j f (x) I f'(x) dx
Jax® +bx+c 70" Vi o ooy

Kniouesvie nonsimusi: noacranoBka: 1) t=ax+b, 2) t ecTb OCHOBaHHE BBIJICICHHOTO KBajpa-
Ta CyMMBI WJIM Pa3HOCTHU B 3HaMeHaTene; 3) t= f(x).

3adanusa:
1. Berunciure UHTETpaIbl:
1) I(2+5x)9dx; 2) J‘3\/3—7xdx;
dx . dx .
3) jv3—2x—x2 ’ 4) I3x2—2x—1’
4 c0s3x
) J‘3+5|n3x
2X—3 bd
7) [ )jxxfs-
9) x+1 . 10) X+1
J.\/X +1 J.\/1 NG
11 X . 12 Y2 +Inx .
) jx(1+|nx)5 ’ ) -[ X dx

3ansitue 18. HeonpenesieHHbIii MHTErpaJ.
Bonpocuwi:

1. Merto 3aMeHbI TIEpEMEHHO# B HHTETrpaiax Buaa: 1) I f(p(x)) - o' (x)dx .

Kniouesvie nonsmus: noactanoBka: 1) t = o(x).

3aoanus:
1. Beruucnure UHTETPaIbL:
1) Ie’*z xdx ; 2) Iemsx sin xdx ;
cos\/_ e .
3) I 4) -[cosz de ;
J- €0s3x . 6) J-arctg x
\/3+55|n3x 1+ x°

7) I jlrcs_l:x ; 8) '[4\/1—6x5x4dx;

sm—

9)j

3aHﬁTI/Ie 19. HeonpenesieHH b1 MHTErpaJ.
Bonpocbwi:
1. MeTon MHTErpUpOBaHUSA IO YACTSIM.



Kniouesvle nonsamus: Gopmyna HHTETPUPOBAHUS 110 HaCTSM: I udv = uv—J'vdu , TP TPYIIIBI

MHTETpalioB, peuiaeMble o (popMysie HHTErPUPOBAHUS IO YACTSIM.

3aoanus:

1. C moMoIipi0 MeTo/1a HHTETPUPOBAHUS T10 YACTSIM BBIYHUCIIMTE HHTEIPAIIBI:
1) JxeSde; 2) sze_;dx;

3) I(x +1)cos3xdx ; 4) Ixzsin xdx ;

5) '[(4x3 +6x—7)Inxdx ; 6) J-In(xz +2)dx ;

7) J-arcsm\/_ : 8) Ig);dzxx :

9) J-e2X cos3xdx .

3ansaTue 20. HeonpenesieHHBIH HHTErPaJI.
Bonpocwi:
1. CnenuanbHble IPUEMBI BBIUMCICHHUS UHTETPATIOB OT TPUTOHOMETPUUYECKUX (PYHKUIUN BH-

aa fsin ™ xcos" xdx .
Knrouesvle nonamus: naTerpan I sin™ xcos" xdx OepeTrcs 3aMeHOI TIePEeMEHHOM:

1) m — mo6oe 1eoe Yuciio, N — HEYETHOE MOJIOKUTEIBHOE YMCII0; IOJCTaHOBKA t = SiNn X;

2) M — HEYETHOE MOJIOKHUTEIBHOE YUCITO, N — JII000E [IEJI0e YHCIIO; MTOCTaHOBKa t = COS X;

3) M, N — HeYeTHBIC YUCIIA U XOTs ObI OJJHO U3 HHUX IMOJOKHUTEIBHOE; HHTETPal PUBOJIUTCS
K ciayyvato 1) wiu 2);

4) m, N — 4eTHBIC TOJOKHUTEIbHBIC YKCIa (B YACTHOCTH, OJJHO M3 HUX MOXKET OBITH PaBHBIM
HyJ10). [IpeaBapuTenbHO HY)KHO MPUMEHUTH (OPMYITy TIOHHUIKCHHUSI YETHON CTEIIEHH CHHYCA U KO-

. 1-cos2a 2 1+cos2a . 1.
CHHyca sin®o="——=—, cos’o =" —, SIﬂaCOSoc:ESInZoc. Janee uHTEerpan npeodpasyercs B
CYMMY MHTETPAJIOB, PACCMOTPEHHBIX B Citydasx 1)-3).
3adanus:
1. BeluncnuTe HHTETPab:
1) Isinzxcosxdx; 2) J-sm Xd
cos’ X
3) Icos3xsin5xdx; 4) Isin xdx ;
COSX cos® X4
5 , 6
) .[5|n X ) Ism X
7) J-cos xsin® xdx ; 8) Icos xdx .

3ansitue 21. HeonpenesieHHbI MHTErpaJ.
Bonpocbwi:
1. CneunanbHbple MpUEMbl BBIYUCICHHUS MHTETPATOB OT MPPALMOHAIBHBIX (PYHKIUH BHIa

J-R X n/ax+b dx
cx+d

ax+b . . ax+b
Kntouegvie nonsimus: naTerpan '[ R| x, nf q dx OepeTcst 3aMeHON IEPEeMEHHOM t = n/ i
CX + X+

3aoanus:
1. Berauciure UHTETpaIb:
Jx Jx
dx; 0 d
) e e
dx Ux
—— dx;
) O ™



j x+1+1 . e)J-SX 6

Saioit i
3ansTue 22. OnpeneneHHbIA HHTETPaJI.
Bonpocwi:

1. Beiuucnenue onpeaeneHHOro MHTerpaia.

Knrouesvie nonsamus: dhopmyna Herorona-JIeiiOHUIIA, BBIYHUCICHHUE ONPENCIEHHOTO HHTE-
rpajga METOJOM HENOCPEACTBEHHOIO WMHTEIPUPOBAHUS, METOJOM 3aMEHbl MEPEMEHHOM, METOA0M
WHTETPUPOBAHUS 110 YACTSIM, METOJIOM PALIMOHATIM3AIUH TOIBIHTETPATIbHOTO BBIPAXKEHHUS.

3aoanus:
1. Boruncinure HHTErpaIb:
2 3
dx
1) | (3x* —1)dx; 2) ;
-([ '([ 1+x°
1 a
dx
3 : 4) | x*va? - x?dx ;
) '([ 4-x? ) '([
¢ dx ¢ dx
5) | —=; 6 ;
) £1+\/§ ) ! e*+1
n/4 3n
7) [tg®xdx; 8) | xsinxdx
! ]
9) .[In xdx .

3anstue 23. OnpeeseHHbIH HHTErPaJ.

Bonpocwi:

1. Beluucnenue onpeaeneHHoro MHTerpaia.

Kniouegvie nonamua: dopmyna HproTona-JIeiiOHuna, BhIYMCICHHE ONPENENEHHOTO HHTE-
rpajjla METOJOM HENOCPEACTBEHHOIO MHTETPUPOBAHMS, METOJIOM 3aMEHbI IIEPEMEHHON, METOAOM
MHTETPUPOBAHUS IO YACTSIM, METOIOM PallMOHAIN3ALNN [TOABIHTETPAJIILHOTO BBIPAYKEHUS.

3aoanus:

1. Beruuciure HHTCrpaJibl:
1

1) j(x/——xz)dx; 2) -[1+x ;

2

3) j‘[xZ +%jdx; 4) .c[x(3—x)dx;

5) jisin2xdx; 6) Ilnzxdx;
0

1

1 /2
7) 'c[\/_;/ildx; 8) !cosxsinzxdx;

1

9 IL
et +e

3ansitue 24. OnpeeseHHbIH HHTErPaJ.

Bonpocbwi:

1. Boruncnenue HecoOOCTBEHHBIX HHTErpaioB 1-ro pona.

Kniouegvie nonsimus: UHTErpaji OT HENPEPbIBHOW (PYHKINU 110 OECKOHEYHOMY IIPOMEXKYTKY,
MHTETpall ¢ IEPEMEHHBIM BEPXHUM IIPEAEIOM, HHTETPaAJl ¢ IEPEMEHHBIM HMKHUM IPEIEIIOM, CXO-
JSIINNCS UHTETpall, PacXoAIuiicss HHTerpaj, 0600meénnble popmyssl HetoTona — JleiiOnuna.

3aoanus:

1. UccnenoBaTh CXOMUMOCTE:

a) +foe’xdx; 0) Tsin xdx ;
0 0



B) Txe‘xzdx; T) T dx
0 1

X2+ x’
0 +0 dX
xe*dx ; e) | ——.
A _J; ) 1[0 X? +2X+5
3ansitue 25. OnpeesieHHbIH HHTErPaJL.
Bonpocnwi:

1. Beruucienue mionaan miockoi GUrypel.
Knrwouesvle nonsamusa: 1) miomanb KpUBOJWHEHHOW Tpameluyd, OTPAHMYCHHOW KPHUBOM

b
y =f(x), rne f(xX) >0, x € [a; b]: S = I f(x)dx . 2) mIomaah TIOCKOW GUTYpHI, OTPAaHUYCHHON CHU3Y H

cBepxy kpuBbiMu Y = f1(X) my = f2(X), rae f1(X) <f2(x), x € [a; b]: s= J.(fz(x) — f,(x))dx.

3aoanusa:

1. Haiimure muiomiaau Guryp, OorpaHMYCHHBIX THHUSMH:

a)y=4-x%,y=0; 6)y=Inx,x=¢,y=0;
B)Yy=X5,y=2-X%% r)y=sin2x,y=1,x:%,rne%sxsg;

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

3ansaTue 26. OnpeneneHHblii HHTErpa.

Bonpocwi:

1. BoluncieHnue miomaau miockoi GUrypsl.

Kniouegvie nonwsmus: 1) nnomanb KPUBOJMHEHHOW Tpameluu, OrpaHUYEHHON KpUBOMN

b
y =f(x), roe f(x) >0, x € [a; b]: S = I f (x)dx . 2) TIOMIab MIOCKON (BHUTyphI, OTPAHHYCHHON CHHU3Y H

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

3aoanus:

1. Haiinure mutomany Guryp, orpaHuYeHHbIX JIMHUSAMU:

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

H) y= X21 y= \/; .

3anstue 27-28. ludpepenunanbHbie ypaBHeHUs IEPBOTo MOPSIAKA.
Bonpocuwi:

1. Pemenue nud¢epeHnranbHbIX ypaBHEHUN ¢ pa3fefeHHBIMH U Pa3JeNsiolUMucs Tepe-
MEHHBIMH.

Kniouegvie nonamus: nuddepeHnumansHoe ypaBHeHHE N-ro nopsijaka, auddepenunansaoe
ypaBHEHHE NEPBOTO MOpsIKa, 00JIaCTh ONpeAeIeH s, pellieHne, UHTerpaibHas KpuBas quddepeH-
[UAJILHOTO ypaBHeHUs |-ro mopsjka, 3amada Kommm u ee HadajgbHOE YCIOBHE, F€OMETPHUUECKUI
cmbich 3anaun Ko, obmiee u yactHoe pernieHus auddepeHnaibsHoro ypaBHeHus 1-ro mopsiika,
middepeHranbHOe YpaBHEHHE C Pa3/IeIeHHBIMU M Pa3AesIOIIUMUCS ePEMEHHBIMH, OOIMH HH-
Terpai.

3aoanus:

1. Y6enutech, uro ¢pyHKuus y=(x+C)e* sBiIseTcs peuieHneM AudQepeHnnarbHOro ypas-
HEHUSA Yy —y=¢".

2. CocraBpTe au(depeHnnanbHOe ypaBHEHHE MO 33JaHHOMY CEMEHCTBY MHTETPabHBIX
KPHBBIX y=Cx’.

3. Pemmure nuddepennmranbHoe ypaBHEHHE:

a) (L+y)dx—(1—x)dy=0; 0) xyy' =1-x°.



4. Haiinmute yactHOe perieHne auddepeHInalbHOro ypaBHeHHS:
a) ydx+ctgxdy =0, y[gj:—l; 0) Z\Ndx—dy:O, y(0) =1.

5. Onpenenure uncieHHOCTh HacesneHus: Poccun yepes 20 ser, cuuTas, 4To CKOPOCTh IPHU-
pocTa HaceJleHus MPONOPLUOHATIbHA €r0 HATMYHOMY KOJMYECTBY, U 3Has, yTo HaceneHue Poccuu B
2000 romy cocrapisuio 145 mutH. yenoBek, a mpupocT HaceneHnus 3a 2000 rox 6su1 paBeH 2 %.

3anstue 29-30. {ludpepenunanbubie ypaBHeHUs IEPBOro MOPSIAKA.

Bonpocnwi:

1. Pemenue nuHeiHbIX audQepeHnranbHbIX ypaBHEHUH MepBoro mopsijaka meroaom bep-
HYJUIH.

2. YpaBuenus bepuym.

Kniouesvie nonsamus: nuHentHOe U depeHIaIbHOe ypaBHEHHE NIEPBOTr0 MOPsAIKa, METOJ
bepnymu, nuddepennuansnoe ypaBaenue bepnymmu, nuddepenunanbHoe ypaBHEHHE ¢ pasjie-
JICHHBIMU U Pa3JeIIAIOUIMMUCS IEPEMEHHBIMHU, 001ee U YaCTHOE peIIeHus], OO nHTerpail.

3aoanus:
1. Pemiure nuddepenunanbHoe ypaBHEHHE:

' 1. i X .
a) y'+ytgx = —— 0) Y+ ——5y=2;

cosx ' 1-x

B) xy' -4y =x%Jy .
2. Haiinute yactHoe perieHue nudHepeHInalIbHOTO YPaBHCHHUS
a) s'—ssint=2sin2t, s(0)=1, 0) pr'+r—e® =0, r(a)=2a;

, 1
B) y—;y=—y2, y(@)=-1.

3ansaTue 31-33. ludppepenunaibupie ypaBHeHHS] BTOPOro MOPSiAKa, JOMYyCKAKIIUe
NOHMKEeHHUe NMOPSIAKA.

Bonpocuwi:

1. Pemienne nuHeiHbIX AU depeHIMaIbHbIX YPaBHEHUH BTOPOro MOPSAJKa, JOIYCKaolue
MIOHM)KEHUE TIOpSAKa.

Knrouegvle nonamusa: muddepeHnmaibHoe ypaBHEHHE 2-TO MOPsAKa, 00JIacTh ONpeAeIICHHUs,
peuenue, 3agada Komu u ee HaganpbHOE yciIoBUe, TeoOMeTpUYecKkuii cMbich 3aaaun Ko, obuiee u
yacTHOE penieHus TuddepeHInaibHOro ypaBHeHHs 2-ro nopsaaka, Tpu Buaa nuddepeHmanbHbIX
ypaBHEHUI BTOPOTO MOPSIKA, JOMYCKAIOIIMX MMOHMKEeHUE mopsinka: 1) y” = f(x) — HOBTOpHOE UHTe-

rpUpoBaHKe 00enx yacteil ypaBHeHHs; 2) F(X; Y; y") =0 (ABHO HE COACPKUT QYHKIIUH Y) — 3aMeHa
y'=p=p(x);3) F(y; ¥;Yy") =0 (IBHO HE COACPKUT TIEPEMEHHYIO X) — 3aMeHa y' = p = p(y) .

3aoanus:

1. Haifnure oOriee pemenue audQepeHnaibHOro ypaBHEeHUS:

a) y"=sin4x+2x-3; 0) y'= ~+X—sinx;
1+x

B) y" =e™ +cosx—2x3; r) y"=xe* +37.

2. Haiinute yacTHoe penieHre nu¢pdepeHInalbHOro YpaBHEeHuUs, yIOBIETBOPSIONIEe 3a/1aH-
HBbIM Ha4aJIbHbIM YCIIOBUSIM:

a) y" =¥ +sin3x)x, y(0)=y'(0)=1; 0) y"=(x"+7x+9)e*, y(0)=1 y'(0)=4.
3. Hatigure obmiee permenne qudGhepeHIIMaTLHOTO YPABHCHHUS

a) y"—y'ctg x=2xsinx; 0) y"_gy':2x3;
X
B) (x+1)y"=y' -1, r) xX*y"+x%y' —1=0.

4. Haitnute wactHoe pemenne auddepeHnnanbHOr0 YpaBHEHHs, YIOBIETBOPSIONIEe 3aJaH-
HBIM Ha4aJIbHBIM YCIIOBUSIM:

a) (L+x%)y"—2xy'=0, y(0)=0, y'(0)=3; 0) y”(1+lnx)+y?’=2+lnx, y() =05, y'@Q)=1.

5. Haiimure obmiee pemenne nuddepeHnaibHOr0 ypaBHEHHUS:



a) y'y-(y)’ -1=0; 0) 2yy"-3(y)* =4y*;

B) y' =Y+ () r) @+yy)y" =@0+(y))y -

6. Haiinute yactHoe pemenne nupdepeHInaibHOro ypaBHEHUs, YIOBIETBOPSIONIEE 3a/1aH-
HBIM Ha4aJIbHBIM YCIJIOBUSIM:

a) y'tg x=2(y)?, yO) = /4, y'(1) = -2; 6) y'=y'Iny’, y(0)=0, y'(0) =1.

3austue 34-36. Jluneiinbie nuddepennuaibHble YpaBHEHUs1 BTOPOro Mopsijaka ¢ mo-
CTOSIHHBIMHU K03 duuueHTamu.

Bonpocbwi:

1. PenieHre JTMHEWHBIX OJHOPOAHBIX U HEOMHOPOAHBIX MU (HEpPCHIMATBHBIX YPaBHEHUH 2-
r0 NOPSAJKA C TOCTOSITHHBIMU KO3(QPUIIMEHTaMHU C TIPABOM YaCThIO CIIEUAIBHOTO BUA.

Kniouegvie nonamusa: nunerinoe muddepeHpaibHoe ypaBHEHHE BTOPOTo MOpsiiKa ¢ MOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE YypaBHEHHS; CBOICTBA OJIHOPOJHBIX
YpPaBHEHUH, JIMHENHO 3aBUCUMBIE U HE3aBUCHMBIE PELIEHUSI, ONPEACIUTENL BpoHCKOro, xapakre-
PUCTUYECKOE YpABHEHUE, IEHCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUUYECKOTIO ypaBHE-
HUS, METOJ HeolpeAeNeHHbIX Kod()(UIMEeHTOB, MpaBas 4yacTh ypaBHeHHsS Buma f(x)=e** P (X),
npasas 4acTb Buaa f(x)=e* (P, (x)cosbx+Q, (x)sinbx) .

3aoanus:

1. YcranoBuTe, Kakue U3 CIeIyrOMUX nap GyHKUUN TUHEWHO HE3aBUCUMBI, a KaKue — JIH-
HEWHO 3aBHCUMBI:

a)arcsin X, arccosx; 0) sin x, sin 2x;

B) €, e’ T) sin XCOSX, Sin 2X..

2. Jlanbl pyHKIMU y, =e* U y, =e . CocTaBbTe OJHOPOAHOE MU PepeHIIMATBPHOE YpaBHe-
HUE BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3 duIueHTaMu, 00IIee pelieHne KOTOPOro UMeeT BHI
y=Ce*+Ce ™.

3. Hafigure obmiee permenne quddhepeHIMaTLHOTO YPABHCHHUS

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

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

4. Haiigute yactHoe perierue quddepeHInanbsHOr0 ypaBHEHUS:

2) 3y’ +7y'+4y=0, YO =1, YO =-;  6) y'~6y+9y=0, yO) =0, y(0)-2;

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

5. Haiinure oOiee perieHue JIMHEHHOTO HEOJHOPOJHOTO U PepeHINalIbHOIO ypaBHEHUS
2-T0 MOPSAJIKa C MOCTOSTHHBIMU KOA((PHUIIMEHTaAMHU C IPaBON YacThIO CIIELUAIBHOTO BUIA:

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

B) y"+3y' +2y = (2x+3)sin X+ cosX ; r) y”+16y = 3xsin 4X + cOS4X .

6. Haiimute 9acTHOE pelnIeHne JIMHEIHOTO HEOAHOPOTHOTO A PepeHIINaTbHOTO YpaBHEHUS
2-T0 TOpPsIJIKA ¢ TOCTOSHHBIMU KOA((HUIMEHTAaMH ¢ TPaBOH YacThiO CIIEIUAIILHOTO BHUJA, YIOBJeE-
TBOPSIIOIIEE 3a/JaHHBIM HaYaJIbHbIM YCIIOBUSM:

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

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

4. MeToanyecKkue yKa3aHus I 00y4alOLMXCsl 0 OPraHNu3aluHl CaMOCTOSITeJIbHON padoThI

CamocTosTenbHas paboTa 00y4aroIuXcsl SIBJISETCS BaXKHEHIIIMM BUJIOM OCBOEHUS COJIeprKa-
HUS TUCIMITIMHBI, TOJITOTOBKH K MPAKTUYECKUM 3aHATHAM U dK3aMeHy. CamocTosTenbHas paboTta
pa3BUBaeT y 00yJaroMXcsl yMEHUE YUUTHCS, POPMUPYET CIIOCOOHOCTH K CaMOPa3BUTHIO, TBOPUE-
CKOMY NPUMEHEHUIO MOIy4YeHHBIX 3HaHUH, crioco0am aganTainuu K npo(eccHoHaNbHOMN nesTeIbHO-
CTH B COBPEMEHHOM MUDE.



Opranuzanus caMoCTOSTeIbHONH pabOoThl 00yJaroIUXCcsl OPUSHTUPYETCS Ha aKTUBHBIE Me-
TO/bI OBNIAJICHUSI 3HAHUSIMH, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexo OT MOTOYHOTO K UH]IU-
BUYJIN3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEH M BOZMOXKHOCTEH JIMUYHOCTH.

4.1. Popmbl camocToATeNIbHOU paboTbi

B xo71e ocBOEHMS TUCIMITIIMHBI CAaMOCTOATENbHAs pad0Ta CTYIEHTOB OPTaHU3YeTCsl B TPEX
B3aMMOCBS3aHHBIX (opMax:

— BHEAayIMTOPHAs CAaMOCTOSATENbHAs padoTa,

— ayJIUTOpHAsl caMOCTOsITelIbHas paboTa MOoJ| HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpEnojia-
BaTes;

— TBOpYECKasi, B TOM YHCJIe HAyYHO-HCCIIeI0BaTeNbCcKas padora.

Bunamu BHEayTUTOPHOI CaMOCTOSITENIbHOM padOThI CTYIE€HTOB SIBJISIOTCS:

— MOATOTOBKA K JIEKLUSAM, TPAKTUYECKUM (CEMHHAPCKHUM) 3aHATHSIM;

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

— BBINOJTHEHHE JOMAITHUX 33JJaHUil pa3HOOOPa3HOTO XapaKTepa;

— BBIIIOJIHEHUE MHAVBUAYAJIbHBIX 3aJaHUM, HAPaBICHHBIX Ha Pa3BUTUE y CTYIEHTOB CaMO-
CTOSATEIHHOCTH U MHULIUATUBBI,

— IOJrOTOBKA K 3a4YETY U K3aMEHY.

AynutopHas caMoCTOsITelIbHasg paboTa pealin3yercs MpH MPOBEIECHUU MPAKTUYECKUX (ce-
MUHApCKUX) 3aHATUNH U BO BpeMs 4TeHUs JeKuui. [Ipu yTeHuM JeKUMOHHOIO Kypca Henocpen-
CTBEHHO B ayJIUTOPUHU MPEIo/iaBaTe]Ib KOHTPOIUPYET YCBOGHUE MaTepuaia OCHOBHOM Maccoii CTy-
JICHTOB ITyTEM IPOBEACHUS IKCIIPECC-OMPOCOB MO KOHKPETHBIM TEMaM, TECTOBOIO KOHTPOJI 3Ha-
HUW U T. 1. Ha mpakTuyeckux 3aHATUSAX pa3TUYHbIE BUIBI CAMOCTOSITENbHON paboThl CTYACHTOB
MO3BOJISIIOT CeNaTh Mporecc 00y4eHus: 0ojiee MHTEPECHBIM U MOAHATh AKTUBHOCTD 3HAYNTEIIbHON
4acTU CTYJAEHTOB B rpynme. [Ipu 3ToM BuagamMu ayIuTOPHON CaMOCTOSATEIbHOU pabOThl CTYACHTOB
SIBIISTEOTCSL

— HaIlMcaHue KOHCIIEKTOB;

— BBITIOJTHEHNE ayJAUTOPHBIX HHIUBHUIYaIbHBIX 3aJaHHIA;

— CaMOCTOSTEIIbHOE PEIICHUE 3a7]a4 U TECTOBBIX 3aJaHUl;

— HaMnKMCaHUe ayJUTOPHOTO 3CCE U JIp.

Bugamu TBOpueckoif, B TOM 4YMCII€ HAayYyHO-UCCIEI0BaTEIbCKOW pabOThl CTYACHTOB, SIBJISA-
I0TCS:

— MOATOTOBKA K YYaCTHIO B HAYUHO-TEOPETUYECKUX KOH(EpeHLUAX, OTMMIUAAAX U TIp.;

— HalnKMCaHWe HAyYyHOTOo JTOKJIa/la, CTaThu;

— MOATOTOBKA MPE3EeHTALNU BBICTYIUIEHUS U T.JI.

[Naxer 3amaHuil U1 CaMOCTOSITENTLHOM PaOOTHI BBIACTCS CTYJCHTAM B Havyajie CEMECTpa, MPero-
JIaBaTesIeM ONPEAEIISFOTCS MPE/IEBbHbIE CPOKH MX BBIIOTHEHUS U CAAUM.

B nporiecce m3ydenust Kypca He0OXOMMO OOpaTUTh BHUMAHHE Ha CAMOKOHTPOJIh 3HaHHWU. C ATOM
LENBIO CTY/ICHT MOCIIE U3YUEHUS KK/IOM OT/IEIbHOM TEMBI U 3aTeM BCEro Kypca 1o y4eOHHKY U JIOTOTHHU-
TENBHON JIUTEpaType JOJLKEH MPOBEPUTH YPOBEHB CBOMX 3HAHHH C IIOMOIIIBEO KOHTPOJIBHBIX BOITPOCOB.

J1s caMOCTOSTENBHOTO U3yUeH sl OTBOJLITCSL BOIIPOCKI, XOPOLIO pa3pabOTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAy9IHBIX MOHOTPAMUSX ¥ HE MOTYT TIPEICTABIISITH OCOOCHHBIX TPYIHOCTEH NP U3yUEHUH.

Jis 5pPexTUBHOIM OpraHu3aluy caMoCTOSTeNbHON paboThl 00yJaromuXxcs HE00X0AUMO:

— TOCJIEIOBATENIbHOE YCIIOKHEHNE U YBEIMUEHUE 00beMa caMOCTOSITENbHOM paboThl, mepe-
X0l OT MPOCTHIX K OoJiee CI0KHBIM (hopMaM (BBICTYIUIEHHE MIPU aHalu3e Keica, MOAroTOBKa Ipe-
3eHTaIuu U pedepara u T. 1);

— MOCTOSIHHOE TMOBBIIIEHHE TBOPUYECKOTO XapaKTepa BBHINOIHIEMbIX pabOT, aKTUBHOE BKITIO-
YEeHHE B HUX JIEMEHTOB HAyYHOT'O UCCJIEI0BAHUS, YCUIICHUS X CAMOCTOATEILHOTO XapaKTepa;

— CUCTEMAaTHUYECKOE YIPaBJIEHUE CaMOCTOSTENbHOM paboTOM, OCYIIECTBICHNE PO TyMaHHON
CUCTEMBI KOHTPOJIS U TIOMOIIM CTyJ€HTaM Ha BCEX dTarax 00y4eHHs.



4.2. MeToaun4yeckne yKasaHMA No BbiNOJIHEHMIO KOHTPO/IbHOI paboTbl M TMNOBOrO pacyeTa

B nensx cBOEBpEMEHHOI0 KOHTPOJIS JIYYIIEr0 YCBOECHUS AUCLUILIMHBI U MHTEHCU(UKALUH
CaMOCTOSITENIbHBIX 3aHATUH CTyIEHTaM OYHOW (hOpMBI OOyUEHHS BBIAAIOTCS 33JaHUS MO THUIIOBBIM
pacueraMm. THUIIOBOI pacdeT CONEPKUT MHIAMBUAYAJIBHBIC 3aJaHHUS, BBIIIOJIHAEMbIE CTYICHTAMU Ca-
MOCTOSITEIBHO C HEOOXOAUMBIMHU TOSICHEHUSIMHU PEUICHUS U YKa3aHHUEM HCIOJIb3yEeMbIX TEOpEeTHYEe-
CKHUX IOHATHUH, ONpeAeseHU, TeopeM U (popMyIl. BelnonHeHue TUIIOBOTIO pacyeTa KOHTPOIUPYeTCs
npenogasareneM. [IpeaBapurenbHO IMpOBEPSETCsS MPABUIBHOCTh PELIEHUS 3ajad. 3aBEepIIaroIUM
9TAINOM SIBJISIETCS 3alUTa TUIIOBOTO pacyera (BO3MOXHA B JABYX BapHaHTAX: YCTHOM HJIM ITUCbMEH-
HOM), BO BpEMsI KOTOPOI CTYAEHT JOJDKEH YMETh IPAaBUIBLHO OTBEYATh HA TEOPETUUECKHUE BOIIPOCHI,
MOSICHSATH PELICHUs CBOUX 3a/lad U YMETh pelliaTh 33ja4l aHAJIOIMYHOI0 THUIIA.

B npouecce nzyueHuss MaTeMaTUKU CTYJIEHT JOJKEH BBINOIHUTE Psil KOHTPOJIBHBIX padoT.
Penensun npenogaBaresst Ha 3TH pabOTHI MO3BOJSIOT CTYIACHTY CYAMTb O CTENEHHM YCBOCHHUS UM
COOTBETCTBYIOLIETO pa3jieNa Kypca; YKa3blBalOT HAa UMEIOIIMECS Y Hero npo0erbl, Ha XKeJaTeabHoe
HaIpaBJieHUE JAajibHElIIeld paboThl; MOMOraroT COpMYyJIUPOBATH BOINPOCHl JUIsl KOHCYJIbTALUU C
IIpenojaBaTeieM.

Penien3upoBanre KOHTPOJIBHBIX PabOT B CHCTEME 3a0YHOTO 0Opa30BaHUs SBISETCS OAHOMN
U3 OCHOBHBIX (JOPM PYKOBOJCTBAa CAMOCTOSITEIbHON pabOThl CTYJEHTOB-3a0YHUKOB U CPEICTBOM
KOHTPOJISI BHITIOJIHEHUSI UMM y4eOHOTO TUIaHa M yCBOCHHS y4eOHOro marepuana B oObeme, ycra-
HOBJICHHOM IPOTPaMMOM.

B Tex cmywasix, Korja BBISBJICHHBIE OMIMOKH M HEJIOCTATKA B TEKCTE BBIMOJIHEHHOW KOH-
TPOJIBHOM pabOThl HACTOJBKO CEPbE3HbI, YTO MOIYT MOMELIaTh JajbHEHIIeMy H3Y4EeHHUIO Kypca,
KOHTpOJIbHAst paboTa BO3BPAIIAETCS CTYIEHTY JJIsl TIOJIHOM MM YaCTHYHOM ee rmepepaboTKH.

[ToBTOpHO BBINOJIIHEHHAs pabOTa PELIEH3UPYETCs TOIBKO B TOM Cllydae, €CiIM K Hel Mpuiio-
’KEHa paHee He 3auTeHHas pabota. [Ipu MOBTOPHOM peneH3UpOBaHUH PaOOTHI MPETo1aBaTeNb IPO-
BEpsIET YUTEHBI JIU MPH €€ BBINOJIHEHUH (MCIIpaBlIeHUH) ero ykazaHus. Eciin ykazaHus He y4TeHBbl,
TO paboTa CHOBA BO3BpAIIaeTCs CTYIEHTY Ul JOPAOOTKH.

He crenyer mpuctynath K BBINOJHEHHIO KOHTPOJBHOW pabOThl WM €€ UCIPAaBICHUIO 10
pelIeHns JOCTaTOYHOrO0 KOJMYECTBA 3aJad M0 MaTepually, COOTBETCTBYIOLIEMY 3TOMY 3a/IaHUIO.
OmnbIT NOKa3bIBAET, YTO Yallle BCETO HEYMEHUE PEIIUTh Ty WIN HHYIO 33/1a4y KOHTPOJIbHON paboThI
BBI3bIBAETCS TEM, UTO CTY/ACHT HE BBINOJIHUI UMEHHO 3TO TpeOOBaHUE.

Ecnu paborta BbIONIHEHa HE B COOTBETCTBHMM C HOMEPOM BapuaHTa WM MpPEnojaBaTelb
YCTaHOBUT, 4TO paboTa BINOJIHEHA HECAMOCTOSTENIBHO, TO OHA BO3BpALaeTCs CTYIEHTY 0e3 pelreH-
3upoBaHus. B aToM cityuae B TeTpaau npenoaaBaresb 0ObSICHIET CTYAEHTY IPUYMHBI BO3BpAILEHUS
U IIPEJIaraeT eMy BBIIOJIHUTH paO0OTy B COOTBETCTBUU C YCTAHOBJIEHHBIMU ITPaBUIIaAMHU.

4.3. MeToaunueckme yKasaHuA No HanucaHuio pedepara

Jlns HanucaHus pedepara CTYACHT BBIOMPACT OHY U3 TeM, UCXOJI U3 CBOMX MHTEPECOB K
OTIpe/IeNIEHHBIM BONPOCAaM Kypca, a TaKKe XapakTepa M MEepCIeKTUB NMPaKTHUecKod paboThl. Bei-
OpaHHas TeMa COTJIACOBBIBAETCS C IPEINOAaBaTeNIeM, IIPH ITOM OHa MOKET OBITh OoJiee KOHKpPETH-
3UpoBaHa MPUMEHHUTENBHO K MPAaKTUYECKUM HHTepecaM MarucTpanTta. KoHkpeTusanus HampasiieHa
Ha Oosee rIyOOKyI0 MpopabOTKy TeMbI B MpakTUYeckoM KoHTekcre. [Io oObemy paboTta mAoimKHA
cocTaByaTh 15 — 20 cTpaHUIl pyKOITMCHOTO TEKCTa, He cunTast mpuiokeHui, 14 mpudr (Times New
Roman), nonyTopHbIit HHTEPBaJ, CHUCOK JIUTEPaTypsl He MeHee 20 HCTOUHUKOB.

Pabora BkitoyaeT B ceOs: TUTYIbHBIN JIUCT, COAEpKaHUe, BBEJICHNE, OCHOBHYIO YacTh, 3a-
KJIFOUEHUE, CITUCOK JINTEPATYPHBIX HCTOUHUKOB.

B Bepennm 000CHOBBIBAETCSI aKTYaJbHOCTh M3JIaraeMoM MpoOseMbl. 3/1€Ch TaeTCs KpaTKoe
OIMCaHHEe PacCMaTPUBAEMbIX B pabOTE BOIPOCOB IO OCHOBHBIM pa3zzeiiaM. BeeneHue oObIYHO CO-
cTaByigeT | cTpaHMIly pyKOIUCHOTO TEKCTA.

B Teopernyeckoil 4acTH OCHOBHOE BHMMAaHHE YAESAETCS KPUTHUECKOMY 0030py JMTEpa-
TYPHBIX HCTOYHUKOB, PACKPBIBAECTCS CTENEHb U3yYEHHOCTH UCCIIEyeMOl MPoOIeMBl.

B ananmuTHueckoil yactu pabOTHI MPOBOAMUTCS BCECTOPOHHUI aHAN3 (PaKTOPOB BHEIIHEH
Cpezbl, BIUAIOUIMX Ha MPOOJIEMHOE M0JIe, a TAKXKE aHAJIU3 BHYTPEHHUX CHIIBHBIX U CJIA0bIX CTOPOH.



[Tpu BbIMONHEHUH 3TON YacTH pabOTHl 0c000€ BHUMaHHE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJIn3a, JOTMYHOCTh U3JI0KEHUS MaTepHarna.

Pabora nomxHa OBITH HamMKMcaHa JIUTEPATYPHBIM SI3BIKOM, TPAMOTHO M aKKypaTHO, CHa0KeHa
Hay4yHbIM anmnaparoMm. CokpalleHus CJIOB, KpoMe O0IIeynoTpeOUuTenbHbIX, HE JIoMmyckaloTcs. Bee
CTpaHMIIbI TOJHKHBI OBITH IIPOHYMEPOBAHBI.

4.4. MeToamnueckme yKasaHua no opopmIeHUI0O KOHTPOJIbHOM paboTbl

Pacnpenenenne KOHTPOIBHBIX paboT MO ceMecTpaM COOOIIAETCs CTYJACHTaM B Havyalle Kax-
noro cemectpa. KoHTpobHbBIE paOOThI BBIMOIHSIOTCS CTYACHTAMU B OTAEIBHBIX TETPAISIX B KIETKY
18 nucroB. Ha TUTYNBHOM JIMCTE TETPAaU CTYACHTHI YKA3bIBAIOT Ha3BaHUE MPEIMETa, HOMEP BapH-
aHTa, HOMep TPYIIBI U CBOIO (haMmiInio, UMsI U OTYECTBO. Eciam TeTpaap At KOHTPOJIBHBIX paboT
3aKaHYMBAETCS, TO CTYJIEHT MOJIMCHIBAET HOBYIO TeTpajb, IPUKIAIbIBas K HEll «cTapyio». B koH-
TPOJIBHOM paboTe 33a4l MOXKHO pelaTh B yT0OHOM IMOPS/IKE, 3aIMChIBasi UX YCIOBHS M yKa3bIBas
noapoOHbIe pemeHus. Pabora Haj ommOKkaMu BBIMONHIETCS B KOHIIE KOHTPOJIBHON paboThl, MOCie
penieH3uu npenojasarens. s kaxaod 3agauu, TpeOyIOLIe ncpaBieHui Wi 10pabOTKH, OMSTh
3aMKCHIBACTCS YCIOBUE U MPUBOAUTCA MOAPOOHOE pellieHuE.

4.5. MeTtoauyecKkue yKasaHMA NO NOArOTOBKE HAyYHOro A0KAaAa

Hayunslii moknaa mpeacTaBisieT co0Ol HCCleOBaHHME MO KOHKPETHOHM mpobiieme, M3Io-
KEHHOE Tepe]l ayAUuTOpHuel ciymaTeneid. IT0 MOKET ObITh BBICTYIUICHHE Ha CEMHHAPCKOM 3aHs-
THU, KOHPEPEHIIMU HAYIHOTO CTyaeH4Yeckoro obmecta («Henene Hayku») WM B paMKax MPOBO-
JIUMBIX KPYIJIBIX CTOJIOB. B m000M ciyuyae ycnemHoe BBICTYIJIEHHE BO MHOTOM 3aBHCHT OT IIpa-
BUJILHOW OpraHU3allMy CaMoro Ipolecca MoAroTOBKM HAYYHOI'O AOKJIaja.

PaboTa 1o moaroToBke HAy4HOTO JOKJIAa BKIIOYAET HE TOJIBKO 3HAKOMCTBO C JIUTEpaTypon
0 W30paHHOW TeMaTUKe, HO U CAMOCTOSITEIIbHOE U3YUEHHUE ONpeAelieHHBIX BOpocoB. OHa Tpedyer
YMEHHUS MIPOBECTU aHallU3, CIIOCOOHOCTU HATJISAHO MPEACTaBUTh UTOTU MPOAENaHHOW paboThl, U
YTO OYEHb Ba)KHO — 3aMHTEPECOBATh ayJIUTOPHUIO PE3yJibTaTaMH CBOEro uccienoanus. Ciegosa-
TEJBbHO, MOJIOTOBKA HAYYHOT'O JIOKJIaja TpeOyeT Onpe/ieICHHbIX HaBBIKOB.

[TonroroBka Hay4yHOTO JTOKJIa/1a BKJIFOUAET HECKOJIBKO 3TANOB PaOOTHI:

|. Boibop memobl nayunozo doxnada

[ToaroToBka K HaydHOMY JOKJIQJy HAYMHAETCS C BHIOOpa TEMBI OYAYIIEro BBICTYIUICHUSI.
[IpakThKa MOKa3bIBAaET, YTO MPABUIBHO BBIOPATh TEMY — 3TO 3HAYUT HAMOJOBHHY OOECHEYUTH
yCHelHoe BbICTymeHrne. KoHeuHo ke, OnpeieNsIonyto pojib B 3TOM BOIPOCE UTPAIOT UHTEPECHI,
YBIIEUEHUS U JIMUHBIE CKIOHHOCTH CTYJIEHTA, HEMOCPEICTBEHHAsl CBA3b TEMbI JIOKJIaga ¢ Oyaylei
WJTU HACTOSIIEH MpaKTUYeCKor paboToil (eciau 3TO CTYNEHTHI BeUepHEro otaeneHus). OnpenencH-
HYIO MTOMOIIb MPU W30paHUM TEMbI MOXKET OKa3aTh PYKOBOAMTENb HAYYHOI'O KPYXKKa, IpenojaBa-
TeJb, BEIYIINI CEMUHAPCKOE 3aHATHE WM YNTAIONINN JIEKITMOHHBIA Kypc. Y Bce-Taku mipu BEIOOpE
TeMbI U ee GOPMYIMPOBKE HEOOXOAMMO YUUTHIBATh CIEAYIOIINE TPEOOBaHMS:

1. Tema BBICTYIUICHHSI TOJDKHA COOTBETCTBOBATh BallnuM MO3HAaHHWSM M MHTEpecaM. 37ech
OYEeHb BaXKEH BHYTPEHHUN TICUXOJOTMUYECKUI HaCTPO.

2. He cnenyer BBIOMpaTh CIUIIKOM MIMPOKYIO TEMY HAaydyHOTO JOKJIaga. JTO CBS3aHO C
OrPaHUYEHHOCTHIO JIOKJIAIunKa BO BpeMeHH. Jlokiaa 1okeH ObITh paccunTad Ha 10 — 15 MuHYT.
3a Takoil MPOMEXYTOK BPEMEHHU JTOKJIaAYUK CIOCOOEH JIOCTATOYHO IMOJIHO U TITyOOKO PaccMOTpPETh
He 0oJiee 0/IHOTO — JIBYX BOIIPOCOB.

3. HayuHblil 1okiaa JOJDKEH BbI3BATH MHTEpEC y cirymareneid. OH MOXET coaepxkaTh Ka-
KYI0-THOO0 HOBYIO JUIi HUX MH(POPMALIMIO MM U3JI0’KEHHE CHOPHBIX TOYEK 3PEHUS pa3IMyYHBIX aB-
TOPOB IO OCBEIIaeMoil mpoodieme.

CryneHT, MpHUCTYNAKOUMA K MOATOTOBKE HAYYHOTO JIOKJIaja, JOJDKEH YETKO OIpeNeNIUTh
EJIb GynyIiero BhICTYTIUICHHUS.

[ToHATHO, YTO 10 M3YYEHUS JIMTEPATYphl MO BBIOPAHHOW TEME JOBOJIBHO CIOXKHO CHOpMY-
JUPOBaTh KOHKPETHYIO LIE€Jb CBOETO HccienoBaHus. B aToM ciydyae Heo6XoauMo 0003HAUYUTH 00-
IIYIO [IeJb WJIM LEJIEBYIO YCTaHOBKY. KOHKpeTHas 1esneBasi yCTaHOBKA JIaeT HaIllpaBJIeHHUE, B KOTO-
pom Oynet paboTaTh MOKIAIYHMK, TOMOTAET OCO3HAHO U IEJICHANPABICHHO MOAOMPAaTh HEOOXOH-
MBII MaTepUall.



11. IToobop mamepuanos

PaboTa o noxbopy MarepuasoB AJs 10K/IaJa CBA3aHa C U3YYEHUEM JINTEPaTyphl.

N3yuenne nurepaTypsl IO BRIOpAaHHOW TeME JKeIaTeJbHO HAaYMHATh C POCMOTPA HECKOJb-
KUX Y4eOHMKOB. DTO IO3BOJUT MOIYYUTh OOIIEe IMPEICTaBICHHE O BOMNPOCAX HCCIEIOBAHUS.
JlanpHeWmuii mouck HeoOXOAMMOM MH(GOpPMAIMK MPENoiIaraeT 3HaKOMCTBO C TPeMs TIpyNIaMu
ucToyHUKOB. [lepBas rpynna BkitoyaeT MOHorpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
pOM IpyIIIle OTHOCITCSA MAaTepHalibl IEPUOJIAYECKOMN MeYaTu — )KypHAJIbHbIE U ra3eTHble craThu. K
TpeTbell pecypebl MHTepHeT. MaTtepuaiibl opHIHanbHOTo Xapakrepa u3 MHTepHeT 10KHBI OpaTbes
TOJIBKO U3 O(QUIMATIBHBIX CaWTOB (MH(OpMAIMs Ha APYrHX calTax MOXKET OBITh yCTapeBIIEH).
ITpsimoit mepeHoc B pabOTy TEKCTOBBIX (hparMeHTOB U3 MHTepHEeT (KpoMe KOPOTKHX IIUTAT KJIACCH-
4ecKUX paboT Mo Teme) 3amperieH. FIMeHHO B BYX MOCIEIHHUX TPYIIax B OCHOBHOM COZIEPIKATCS
HOBBIE CBEJICHUS U (aKThl, IPUBOJATCS MTOCIEIHUE LIU(POBBIE JaHHBIE.

I1l. Cocmasnenue naana doxnaoa

[Tocne Toro, xak pabora 1Mo MoAOOPY MCTOUHUKOB 3aBEpIIEHA M MMEETCS ONpEAEICHHOE
npeacTaBieHne 00 n30paHHONM TeMe, MOKHO COCTAaBUTh NPEIBAPUTENbHBIN Tu1aH. [Ipu 3TOM HE0O-
XOJMMO Y4eCTb, UTO MPEABAPUTEIBHO COCTABIECHHBIN IUIaH OYAET U MEHATHCS U KOPPEKTUPOBATHCS
B IIPOLIECCE NAJIBHEUILErO N3y4YEHUs TEMBI.

PaboTy Hajx TeKCTOM OYAyIIero BHICTYIUIEHHUS] MOXKHO OTHECTH K Haubosee CII0KHOMY M OT-
BETCTBEHHOMY 3Tally IOJArOTOBKM HAy4yHOTro JOKJIaaa. IMEHHO Ha 3TOM 3Tarne HeoOXOAUMO MPOU3-
BECTH aHAJIU3 U OLEHKY COOpaHHOI0 MaTrepHaia, chopMyIMpOBAaTh OKOHYATEJIbHBIN TUIaH.

[Tpuctynas k padoTe HaJ TEKCTOM JOKIAJa, CIEAYET YUYUThIBaTh CTPYKTYpPy €ro IocTpoe-
Hus. HayuHplil 1oKIan TOJDKEH BKIIIOYaTh TPU OCHOBHBIE YaCTHU: BCTYILUIEHUE, OCHOBHYIO 4acTb, 3a-
KJIFOUEHHUE.

Berynenune npencrasisier co0oi kpaTkoe 3HAKOMCTBO cllyliatesei ¢ oocykaaeMoil B j10-
KJaze npoodseMoil. JlecTBUTENbHO, XOTS BCTYILIEHUE HENPOJOJKUTEIBHO IO BPEMEHU (BCEro 2 —
3 MHUHYTBI), OHO HEOOXOAUMO, YTOOBI MPOOYIUTH UHTEPEC B AYAUTOPUH U MOATOTOBUTH MOYBY JJIS
noxiana. HeoOxonuMo HavaTh C TJIaBHOM MBICIH, KOTOpas 3aTeM 3aliMeT LIEHTPaJbHOE MECTO.
VYna4yHo chopMyaHpOBaHHbBIE BO BCTYIUIEHMHM HECKOJIBKO (ppa3 criocoOHBI 00ECIIEUNUTh YCIEeX BCETo
JOKJIazaa.

OcHOBHas 4acTh SBISETCS JIOTHYECKUM MPOAOKEHHEM BOIPOCOB, 0003HAUEHHBIX aBTOPOM
BO BBEJECHUU. VIMEHHO B 3TOM YacTu JOKJIaAa MPEICTOUT PACKPBITh TEMY BBICTYIUIEHUS, IPUBECTU
HE00XO/AMMBIE JT0Ka3aTeNnbCTBa (apryMeHThl). /[ Toro ytoObl MpaBUIIBHO MOCTPOUTH OCHOBHYIO
4acTh CBOETO J0KJIaJa, HE0OX0/IMMO COCTaBUTh €€ MOAPOOHbIN Tu1aH. BakHOCTh cocTaBlieHUs TaKo-
ro IUIaHa CBSI3aHA C OCHOBHOM 3ajadel aBTopa. OH NonKeH B TeyeHue 10 MMHYT, OTBEACHHBIX Ha
OCHOBHYIO 4acTb, CyM€Tb IPEACTaBUTh U U3JI0KHUTh aBTOPCKYIO TOUKY 3pEHUS 10 0003HAYEHHOU B
TeMe Jokiaaa npobieme. Hannuue moapoOHOro mijiaHa MO3BOJSIET BBINOJHUTH ATY 3a/ady, JaeT
BO3MO>XHOCTb aBTOPY B C3KaToW (popMe TOHECTH CBOM UJEU JI0 ayIUTOPUHU U YIOKUTHCSA B YCTAHOB-
JICHHBIN PETJIAMEHT.

3aKiroueHre UMeeT LeIblo 0000UUTh OCHOBHBIE MBICIH U UEH BbICTyIIeHus. Ero, kak u
BECh JIOKJIaJl, HEOOXOJMMO IMOATOTOBHUTH 3apaHee. B 3akitoueHHMH MOXHO KpaTKO MOBTOPUTH OC-
HOBHbBIE€ BBIBOJIBI U YTBEPXACHUsS, NMPO3BYUYaBIINE B OCHOBHOM YacTu Jokinana. Ha 3akmioueHue
MO>KHO BO3JIOKUTH TaKKe (PYHKIIMIO 000OIEHHs BCEro MPEICTaBIEHHOr0 JOKIaI4MKOM MaTepHa-
na.

IV. Ogopmnenue mamepuanog evicmynienus

[TonroroBneHHbIN ToKIax U Oyayllee BBICTYIUIEHWE B ayAUTOPUM HAIPABJIEHO Ha €ro Ciy-
XOBO€ BOCHIPUATHE. Y CTHAsA peub MPEAOCTaBISIET OPaTOPY JONOIHUTEIbHBIE CPEICTBA BO3IEHCTBUS
Ha CIylaTesel: rojoc, UHTOHAIMS, MUMUKA, XecThl. OHAKO OJHOBPEMEHHO ClIeAYyeT YCHEIIHO
UCMOJIb30BaTh criocoOHOCTH ciymareneid BUJIETD.

ABTOp HAy4YHOTO JOKJaJa MOKET MPEKPACHO IOIMOJHUTH CBOE BBICTYIUIEHHE, MCIOJB3YS
JMarpaMMbl, HJUTIOCTPALIUH, TpaduKu, H300paKeHUs B TPE3eHTALINH.

Ho, 4To0BI MCnosb30BaHWE HATJISAHBIX MOCOOMI TPOW3BENO MpeanoiaraeMbiii 3G dexT,
HEO0XOAMMO YYUTHIBATh CJEIYIOIIUE ITPaBHIa;



1. nenecooOpazHO MCMONB30BaTh HArAIHBIA MaTepuan. Eciu ke HeoOXOAMMOCTh B €ro
JI€MOHCTpPALIUU OTCYTCTBYET, IPUMEHEHUE OyIeT TOJIbKO OTBJIEKAaTh BHUMAHHUE CylIaTenei;

2. Tpe3eHTAalus TOTOBUTCS 3apaHee;

2. n300paxeHusi, MPeICTaBICHHbIC B MMPE3EHTAINH, JOKHBI ObITh BUIHBI BceM. CII0XKHBIM
CTaTUCTHUYECKUM TaOIHUIaM CIIEAYET NMPHUIATh JOCTYIHYIO0 (GopMy TuarpaMm Wid rpaguKos;

3. HarJigHble MaTepuasbl HEOOXOIUMO TEMOHCTPUPOBATh AYAUTOPHH, a HE caMoOMy cele;

4. Te3uCHl JOKIa/Aa JOJDKHBI OBITh TECHO CBSI3aHBI C M300paKeHHEM HArJISIHBIX MaTepua-
JIOB;

5. 4T0OBI HE OTBJIEKATh BHUMAHHUE ayTUTOPUU, HY)KHO CBOEBPEMEHHO MEPEXOIUTh K IEMOH-
CTpALIMK JIPYTUX MaTEPUAIIOB;

6. HEOOXOIUMO JAenaTh May3y B BBICTYIJICHHH, €CIIU ayAUTOPHUS 3aHATa pacCMaTpUBaHUEM
HaIJISIIHBIX MaTePHUAIIOB.

V. Iloocomoska Kk ebicmynienuto

[ToaroroBuB Marepuan JJjs AOKJIAJAa, CIEIYET PEIIUTh BOIIPOC O 3AMUCAX K BBICTYIUICHHUIO:
TOTOBUTH MOJHBIN TEKCT JOKJIAAa, COCTABUTh MOAPOOHBIE TE€3UCHI BBICTYIIEHUS WM IPUTOTOBUTH
KpaTkue paboure 3anucu. HaydHbslil qokman mpenctaBisieT co0oi yCTHOE MPOU3BEECHUE, YTEHUE
BCIIyX ITOATOTOBJIEHHOTO TEKCTA HEJOIYCTUMO.

4.6. MeToguueckmne yKasaH1A No NOAroToBKe Hay4yHOM CTaTbu

Hayunast craTesi — 9TO HpeNCTaBICHHUE PE3YyIbTaTOB MCCIENOBAaHUS ISl HAy4yHOW oOIe-
cTBeHHOCTU. Hay4Has ctarhsi 00s3aT€IbHO BKIIFOUAET 3JIEMEHTHI HOBOTO 3HAHUS, KOTOPHIE U OIpe-
JEJSI0T €€ 3HAYMMOCTh. B OTIENBbHBIX CllydasX Hay4yHas CTaThsi MOXKET COJAEpXkKaThb CHUCTEMATH3a-
1110, 0000IIEHNE YK€ N3BECTHBIX HAYUHBIX JIAHHBIX O IPOIlecce, SIBICHUH UIH 00BEKTe, HA OCHOBE
KOTOPOTO JIETIAIOTCSI HOBBIE BBIBOJIbI, IPOTHO3BL. Takas cTaThs Ha3bIBaeTCsl 0030pOM HAyYHOU JTUTe-
patypsl 1o OTPEACTICHHOM Mpobdieme.

Br16op TeMbl uccieoBaHMs HEPa3phIBHO CBA3aH C BHIOOPOM ero o0bekTa. OOBEKT uccie-
JIOBaHUSI — CUCTEMA, MPOIIECC WU SIBJICHHE, OPOXKAAIOIINE MPOOIEMHYIO CUTYallI0 U N30paHHbIE
s u3ydenus. [lonydenne 3Hanuilt 00 00beKTe, HEOOXOIUMBIX /ISl PELICHUsT KOHKPETHOU Mpoobiie-
MBI, IIOCTABJICHHON B MCCJIEIOBAHUH, OCYIIECTBIIAECTCS MMOCPEACTBOM M3YUEHHs pe3ysIbTaTOB IieJie-
HAMpPaBIEHHOTO HAYYHOT'O BO3JEUCTBUS Ha OTAETbHBIC YAaCTH OOBEKTa, Ha3bIBAEMBIE MPEeIMETaMI
HCCIIEA0BaHUS.

[Tpeamer uccnenoBaHust — 4acTh, CTOPOHA, CBOMCTBO, OTHOILIEHHE 00BEKTa, UCCIIEAYEMBIE C
OTIpe/IENIEHHOMN 1I€TIBIO B IaHHBIX YCIIOBUSX, T.€. 3TO JIEMEHT 00beKTa uccienoBanus. [Ipenmer uc-
CJIeJIOBAHHUS SIBJIIETCS HOCUTENIEM TPYIIIbI WIIM Psi/ia CYIIECTBEHHBIX CBOWCTB, CBS3€H, WM NMPU3HA-
KOB M3Y4aeMOT0 OOBEKTa U CIY>KUT CPEACTBOM €ro Hay4yHOTO MMO3HAHUS.

[Tocne o6ocHOBaHUS TeMBI, OnpeaeneHlst 00BbEKTa U MpeaMeTa UCCIeJ0BaHus GOpMYIUpy-
€TCs LIEJIb UCCIIEA0BaHMs 110 JaHHOU Teme. Llenb uccnenoBanus BbICTYIIAET KaK ONpPECIICHHBINA Me-
XaHU3M MHTErPALMK Pa3INdHbIX JEHCTBUM B CUCTEMY «II€JIb — CPEACTBO — pe3yabTaTy». Llens — 3a-
paHee OCO3HaHHBIM U IJIaHUPYEeMbIN pe3ynbTaT. OCHOBHBIE 3JIEMEHTHI, (OPMHUPYIOIINE COAEpKa-
HUE IIeJIU UCCIIeIOBaHMS: KOHEUHBIN pe3ynbTaT, OOBEKT UCCIIEOBAHUS, MTyTh JTOCTHKEHUSI KOHEU-
HOT'O Pe3yJIbTATA.

3amauaMy MCCIIEIOBAHUS HA3bIBAIOTCS BOMPOCHI, OJYYEHHUE OTBETOB HA KOTOpPble HE00XO-
JUMO JUISL TOCTHIKEHUS LEeNH uccaenoBanus. Kak nmpaBuito, BBIIBUTAIOTCS CIEAYIOIINE UCCIEA0Ba-
TEJIbCKUE 3a7aUu:

— BBISIBJICHUE CYIIIHOCTH, IPU3HAKOB, KPUTEPUEB U3Y4aeMOro IMpoliecca, IBICHNs U Ha 3TOU
OCHOBE €ro 0OBbsACHEHHE, XapaKTePUCTUKA;

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

N3ydenne HaydyHON JIUTEpPATypbl — 3TO BAXKHBIM U JUIMTENBHBIN MPOLIECC, 3aBEPIIAIOIININCS
HAaIllMCAaHWEM OKOHYATEIBHOTO BapuaHTa cTaThbd. OH BKIKOYAET psJl JTAIlOB: MMOUCK HCTOYHUKOB;
O3HAKOMUTENbHOE YTeHHE; YIIyOJIeHHOE, N3ydalollee YTEHHE C BBIMUCKaMU B (pOpMe KOHCIEKTOB,
aHHOTalUH, TEe3UCOB, peeprupOBaHUs; UCIIOJIF30BAHNE UCTOUHUKOB B IIPOIIECCE HCCIEAOBAHUS IS
OOBSICHEHUS U MHTEPIPETAIINN COOCTBEHHBIX PE3yJIbTATOB U HAONIONICHUN; CCHUIKH HA JTUTEPATypy



B YEpPHOBUKE; HAMMCaHUE 0030pHON YacTH paboThI; opranuzanus OndIuorpaduyeckoro OnucaHus
K paboTe 1 ero OKOHYATeJIbHOE PEJAaKTHPOBAHHUE.

Haydanoe 0600111eHre HOCUT 0COOBII XapakTep, OHO OTJIMYACTCS TOYHOCTHIO, TOTYCPKHYTON
JIOTUYHOCTBIO, OJHO3HAYHBIM BBIPAKECHUEM MBICIH, KOTOPAsk CTPOr0 apryMEHTUPYETCs, a XOJ JIO-
TMYECKUX PACCYKICHUH aKIIEHTUPYETCS ¢ TOMOLIbIO CIELMATIBHBIX CPECTB CBSI3H.

[TepeuncnuM HEKOTOpPBIE S3BIKOBBIE CPEACTBA HAYYHOI'O CTHJIS,, YTOOBI BBl MOIJIM IIPUIEP-
KHUBATHCS UX TPHU pabOTe C PYKOIHUCHIO:

— cioBa 0OOOIIEHHONW CEMaHTUKH (BaXXHOCTb, CUCTEMHOCTb, BO3pacTaHUE, MOHMKEHHE,
IIPUMEHEHUE U T.I1.);

— TEPMUHBI, XapaKTepHbIE Ul KaKoi-1100 HayKu, U oOlIeHayyHble OHATUS (3aKOH, IPUH-
UM, Kiaccudukanus, uHpopManus, BEpOSITHOCTb, TUIIOTE3a U JIP.);

— CJIOBA, yKa3bIBAIOLIME HAa 3aKOHOMEPHBIM XapakTep ONMMCAHHBIX SBIECHUH (00BIYHO, OOBIK-
HOBEHHO, BCEr/1a, PEryJIsipHO, BCAKUMN, KaXK/IbIM, KaK MPaBUJIO U T. I1.);

— IJIarojibl HacTOSIIEr0 BHEBPEMEHHOIO B OOOOIIEHHO-OTBJICYEHHBIX 3HAYEHUAX (pedb
NIAET o mpob6neme..., orctona CIIEAYET BsiBox..., CJIEAYET 3ameTuth, 4TO ..., BHIYUCICHHE
(nabmonenue) IIPUBOIUT x cnenyromemy pe3yiabTary ..., IepeleM K cleayomuemMy Bonpocy ...,
3aKJIFOYEHNE HOCUT IPEIBAPUTENIbHBIN XapaKTep..., U3 CKa3aHHOI'O paHee BBITEKAET..., 3TO JaeT OC-
HOBAHHE TOBOPUTH O ..., 3TO TOBOPHUT O ... U JIp.);

— TJaroJsibl IpOIIEIIEr0o U OYyIylero BPEMEHHM HCIIOJIb3YIOTCS B 3HAUEHUU HACTOSALIETO
BpeMEHHU (Mbl OJIYYUM / MOITYYUIH .., HPUMEHUM ..., HCHOJIB3YETCsl, BbIpaxkaeTcsi, HabIroAaeTcs u
T. I1.); Yalle MCIIOJIb3YIOTCS TIIarojbl HECOBEPIIEHHOTO BU/A, KaK 00Jee OTBICYEHHO-0000IICHHEIE,
IJIaroJIbl %K€ COBEPIIEHHOI0 BU/A XapaKTEepPHBbI ISl YCTOMUUBBIX 000POTOB (JI0KaKeM, YTo ..., pac-
CMOTPHM ..., BBIBEJIEM ...);

— npeo6aaaaT GopMbl 3-ro JIMLla MECTOUMEHHH U I1arosioB. ABTopckoe «MBI IUIIOC JINY-
Has ¢opma riaroja» yrnorpeodisercs B OTBICYEHHO-0000EHHOM 3HaYeHUH (MBI CYMTaeM (Toara-
€M, YTBEP)KIAeM. .., HAMU YCTAaHOBJIEHO...).

— YaCTOTHBI CYIIECTBUTEbHBIE €IMHCTBEHHOTO YHCIIa, (POPMBI CPETHETO POJia Y CYIIECTBU-
TEeJbHBIX a0CTPAKTHOTO 3HAUYEHUS (JBI)KEHUE, KOJIUYECTBO);

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

Ha cuHTakcn4eckoM YpOBHE CBSI3b MEXKIY NPEIIOKEHUSIMH OCYILECTBIISETCS C NOMOLIBIO
MOBTOPSIIOLIUXCS CYHIECTBUTENbHBIX U MecToUMeHUU. Crenute, 4ToObl B OJIM3KOM KOHTEKCTE HE
noBTopsutuch cinoBa DTOT, OTO, 3amensiite ux cuHoHMMaMu. Hampumep, 3TOT — MoA00HbIH, Ta-
KOM JK€, YKa3aHHBIN BBIIIE, TaHHBIKA U T. 1. B mpennoxxennn npeodiagaeT mpsMoi MOPsSI0K CJIOB
(moanesxariee — CKa3yeMoe — JIOMOJTHEHU ).

[Tocne moAroTOBKY YEpHOBBIX HAOPOCKOB OT/EIBHBIX Pa3esioB HEOOXOIUMO MPUCTYIIATh K
HaIMCaHUIO PYKOIMCH CTaThy B LIEJIOM. Pa3/iensl cienyer paconokuTh B CIEAYIOMEM MOPSAKE:

— aHHOTAIuS;

— BBE/ICHME;

— BKCIEPUMEHTAJIBHBIN pa3ae;

— aHAIMUTUYECKUI/TEOPeTUYECKU pa3ied;

— 3aKJIIOYEHHUE;

— CIIMCOK HUCITOJIb30BAHHBIX HCTOUYHUKOB.

HekoTopsie U3 mepedncaeHHbIX BhIIIE pa3/ie]OB B KOHKPETHOH paboTe MOTyT OTCYTCTBO-
BaTh, a MOPAJIOK CIEIOBAHUS Pa3JIEIOB MOXKET ObITh MHOM, YTO HEOOXOJMMO COrjacoBaTh C HAayd-
HBIM PYKOBOJHUTEIEM.

BBenenne MoXeT BKIIOYATh CIEAYIOINIME KOMIOHEHTHI: 00OCHOBAaHHE M aKTYaJIbHOCTh Te-
MBI; KpaTKHil 0030p JUTEpaTyphl, XapaKTepUCTHKA MpeaAMeTa, 00bekTa (00BEKTOB), a TaKkKe METO-
JIOB HCCJIe/IOBaHMUS; BhIJIBUTaeMasi TUIIOTe3a; HaydHas HOBU3HA paboThI, ee TeopeTudecKas M Mmpak-
TUYecKasi 3HaYMMOCTb.

B skcnepuMeHTansHOM (MCCIIEIOBATEIbCKOM) pa3ziene JaeTcs OOOCHOBAaHME M OIMCaHHE
METOAMKH HMCCIIEOBAHUS; MPUBOJATCS MOJIyYEHHbIE AaHHBIE, pa3MellaeTcs HeoOXOAUMBIM MILTIO-
CTpaTUBHBII MaTepualt; (GOpMYIHPYIOTCS BBIBOABI M 0000IICHHUS.



B TekcTe cratbu ciaeayeT apryMEHTUPOBAHO BBIAECIUTH TO HOBOE M OPUTHHAIBHOE, YTO BHO-
CHUT B pa3pabOTKy MpoOIeMbl aBTOp CTaTbU. TeKCT NOmKeH 001agaTh HEKOTOPBIM KOMITO3UIIMOHHO-
CIOKETHBIM IIOCTPOEHHEM, HAIPABICHHBIM Ha I10CJIEI0BATEILHOE U LIEJIEHANPABICHHOE PACKPBITHE
U1l YATATENs poliecca aBTOPCKOro MOUCKA.

AHaJIUTUYECKUN WIN TEOPETUUYECKUIN pa3iel MOCBSIIAETCS aHAIU3Y MOTYYEHHbIX SKCIIEpHU-
MEHTAJIbHBIX PE3YyJbTAaTOB; UX ONHCAHUIO, HHTEPIPETALUU B paMKaxX CyLIECTBYIOILEH TEOpPUU WU
IIPEJICTABIISIET OPUTMHAIBHOE TEOPETUUYECKOE UCCIIEI0BAHUE.

Metoandeckuii paziesl MOXET CoJlepKaTh apryMEHTHPOBAHHbIE IPAKTUUECKUE PEKOMEH/1a-
IIUH, BO3MOXKHOCTH U 0COOEHHOCTH HMCIIOJIB30BAHUS PE3yJIbTATOB PAOOTHI.

3akiIroYeHue B KpaTkoil popMe moABOJUT UTOTH Beel pabOThI B BHJIE TE3MCOB MU BBIBOJIOB,
COIJIACOBAHHBIX C LIEJIBIO U 3a/ladaMU MCCIIEJOBAHMS; YKa3bIBAE€T TEOPETUUECKYIO U NPAKTHUUECKYIO
LIEHHOCTh IOJYYEHHBIX PE3yJbTaTOB, UX BO3MOKHOE BHEAPEHMsI, HAMEYAET JaJIbHEeHIne nepenek-
TUBBI U3YUEHHSI JAHHOH MPOOJIEMBI.

4.7. MetogunuyecKkue ykasaHmaA no noArotoBke npeseHTauum

[Tpe3eHTanus — 3TO KpaTKOe HarJAAHOE U3JI0KEHHE HHPOPMALIMU IO COAEPKAaHUIO PabOTHI,
NpeICTaBICHHOE IOCPEICTBOM nporpamMmmel MS PowerPoint.

[Tpe3eHTanust COAEPKUT OCHOBHBIE MOJ0XKEHHUS, BHIHOCUMBIE HA 3allUTy, rpaduyeckuil Ma-
TepHall — PUCYHKH, TaOJIUILbI, AITOPUTMBI U T. I1., KOTOPbIE WIIOCTPUPYIOT MPEAMET UCCIIEJOBAHMUSL.

ITpe3enTanust paboThI CIIYKUT AJ1s1 yOAUTENBHOCTH U HArJISIIHOCTH MaTepHalia, BBIHOCUMO-
IO Ha 3alIUTY, U JOJDKHA BKJIIOYATh B CE0sl CIENYIOUIUE pa3/Iebl:

— TUTYJIbHBIN JUCT npe3eHTanuu (1 crnaiin);

— 1IeJIb UCCIIE0BaHMsl, 0OBEKT U IpeaMeT uccaenoBanus (1 ciaiin);

— alIrOpUTM U MeTOoAMKa uccieaoBanus (1 — 2 cnaiina);

— IOJTy4YEHHbIE Pe3yJIbTaThl UcclenoBanus (2 — 3 cnaiija);

— OCHOBHBI€ BBIBOJIbI M ITpeUIoKeHus (2 — 3 ciaiina).

OO61mast cTpyKTypa NpeAcTaBIeHHOW MPE3eHTALNU I0JKHA COOTBETCTBOBATh CTPYKTYpPE J0-
KJIaza.

[Tpu coznaHnu npe3eHTauu cleAyeT NPUIePKUBATHCS CIEAYIOIUX PEKOMEHAAIINN:

— 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 TAOJIUIL TOJKHBI ObITh 10JI00paHbI TakK,
4TOOBI BCE HA/IITUCH, PUCYHKH U TaOJIMIIbI OTYETIUBO IPOCMATPUBAIIUCH HA ClIaiijie.

5. MeToanyeckue yka3aHus 1Jisi 00y4aloIUXcs 10 OPraHU3alMM M NMPOBeIeHUI0 00yUeHHUs] B
HHTEPAKTHUBHBIX Gopmax

Jlexuusi-Oecena - IUANOTMYECKUN METOJ M3JI0KEHUS M YCBOGHMsS y4yeOHOro MaTepuana.
Jlexuus-6ecena Mo3BOJISET C MOMOIIBIO CUCTEMBI BOIPOCOB, YMEJIOW UX IMOCTAHOBKU M HUCKYCHOTO
MOJIIep)KaHUs AMajora BO3JEHCTBOBaTh KaKk Ha CO3HAaHHWE, TaK W Ha MOJCO3HAHUE O0YyYaroluXxcs,
Hay4uTh UX caMokoppekuuu. [IpoBenenue nekunn-6ecenpl NpeanoaaraeT Haluuue onpeaeeHHOro
o0beMa 3HaHMI 00 M3yyaeMoOM Marepuaine U cBsi3u ¢ HUM. Jlekuus-Oecena momoraer MoOyAUTH
oOyyaromuxcsl K akTyaJu3allid UMEIOLIUXCsS 3HaHWM, BOBJEYb UX B IPOLECC CAMOCTOATEIbHBIX
Pa3MBIIUICHUH, B 9BPUCTHYECKUH, TBOPUECKUH MPOIECC MOTYYEHUSI HOBBIX 3HAHUH; CIIOCOOCTBYET
aKTUBU3AIIMU T03HABATEIHLHON J1€ATEIbHOCTH, BOBJIEKAET B MAaKCUMaJIbHbIA MBICIUTENbHBIN MOUCK,
C IEJIBIO pa3peleHns NMPOTUBOPEUUHA, TOJIBOIUT K CAMOCTOSITEILHOMY (POPMHUPOBAHUIO BHIBOJIOB U
0000111eHHH, CO3/1aeT YCIOBUS AJIsl OTIEPATUBHOTO YIIPABIEHUS MPOIIECCOM MO3HAHMUSL.

[To Ha3HAUEHUIO B y4€OHOM MPOLIECCE BBIIEISIOT CIIEAYIOLINE BUbI JIGKLIIUU-0eCce/Ibl:

— BBOJIHBIE WJI BCTYIUTEIbHBIE (OPraHU3YIOIINE);

— COOOIIIEHUS HOBBIX 3HAHUH;

— 3aKpeIIsIoIITe.

BBognas nekuus-O6ecena mMpoBOAUTCS B Hayale JEKIUOHHOTO 3aHATHA. C ee MOMOLIbIo
obecreynBaeTcsl IICUXOJIOrMUecKasi HacTpoilka o0yJaroImuxcs Ha BOCIPUATHE U YCBOEHHUE HOBOTO



MaTepuana. becema cnocoOCTByeT MOHUMAHUIO 3HAUEHUS TIpeCcTosImeld paboTsl, GopMHUpyeT mpe-
CTaBJICHUS O €€ COJCP)KaHMHU, CTIeIIM(PUKE U OCOOCHHOCTSIX.

CooOmiennst HOBbIX 3HaHUU. CTpouTcs B (hopMe BOMPOCOB U OTBETOB MPEUMYIIECTBEHHO
[P aHAJIM3€ MPOYUTAHHBIX TEKCTOB, 3alIOMUHAHUH OTBETOB (KaTeXHU3MYecKas); ClIOCOOCTBYET MO/I-
BEJICHUIO O0YYArOIIMXCS 32 CYET YMEJO TTOCTABICHHBIX BOIIPOCOB, UMEIONINXCS 3HAHUHN U JKU3HCH-
HOT'O OIbITa, K YCBOGHUIO HOBBIX 3HAHUH, (OPMYIHPOBAHUIO MOHSATHUH, PEUICHUIO 33]a4; CO3/1aeT
CyOBEKTUBHOE BIICUATIICHHE, YTO OOYYAIOMIUIACS caM CIeNial OTKPBITHE, IPOJIENIa MyTh OT MPAKTH-
KM K Hay4HOH HCTHHE.

3aKperIsIonue JeKIUN-0ece bl MPUMEHSIIOTCS JUTsl 3aKpeIUIeHHsI, 0000IICHUS U CUCTeMa-
TU3aLUU 3HAHMI.

O} dexTuBHOCTh Oecebl 3aBUCUT OT TIIATEIBHOMN MOATOTOBKH MPENOIaBaTeNsl, TPOTyMaH-
HOCTH U MPOQecCUOHANBHON (OPMYIUPOBKHU BOIPOCOB B YETKOM MOCTAHOBKE, MX JIOTMYECKOM IO-
CJIEJIOBATETLHOCTA. BOMPOCH! TOJDKHBI Pa3BHBATh BCE BUABI MBIIUICHHS, 00CCIIEYUBAThH JIOTHYE-
CKy10 (OpMy MBIIIJICHUS (BECh CIIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO pa3-
BUTHS OOYYaIOIIUXCS; CO CTOPOHBI OOYYArOIIUXCS OTBETHI JOJKHBI ObITh OCO3HAHHBIMH U apTy-
MEHTUPOBAaHHBIMH, TOJIHBIMU, TOYHBIMHU, SICHBIMU, TIPABUIBLHO CHOPMYITHPOBAHHBIMU.

[{enb: myTeM MOCTAaHOBKHU TUIATEIBHO MPOJYMAHHOW CUCTEMBI BOIIPOCOB MO 3aJIaHHON TeMe
JOCTHKEHHE MOHUMaHUs O0ydYaroIMMHUCS HOBOTO MaTepuaia WM MPOBEPKAa YCBOCHUS UMHU YKe
M3y4EHHOTO MaTepHaa.

3anauu:

— U3y4YEHUE BOIIPOCOB IO 33JJaHHOM TeMe WM 3aKPEIUICHUE H3YYEHHOT0 MaTepurara;

— pa3BUTHE YMEHUI 00ydarolUXCsl CTPYKTYpUPOBATh U CUCTEMAaTU3UPOBATh MaTepHal, co-
MOCTABIIATH PA3IMYHBIC UCTOYHUKH, 0000IIaTh MAaTEpHaJ, IEIaTh BEIBOJIBI;

— pa3BUTHE HABBIKOB OOYYAIOMIMXCS MO BBIPAOOTKE COOCTBEHHOM MO3MIIMU MO0 HU3y4aeMbIM
npobiemMam.

MeTtoauka mpoBeaeHUS JISKIIMU-0eCce bl

— Ha3HAUYCHHE CEKpeTaps JEKINU-0eCeIbl, €r0 MHCTPYKTAX MO BBHITOTHAEMBIM (YHKIIUSIM;

— OOBSBJICHHE KPUTEPUIA OIICHKHU;

— TIpoBeIeHHEe Oece Il 10 3apaHee MOATOTOBICHHBIM MTPENO0IaBaTelIeM BOIIPOCaM;

— TMOJBEICHNE UTOTOB Oece/bl U OLIEHKAa YYaCTHHKOB Oecelbl Mo MaTepuanam, Mepexo] K
MH(OPMALMOHHOM JIEKIUH.

HHTepakTUBHOE pEelIeHHE 3a/1a4 — 9TO METOJ, IPU KOTOPOM TMPH PEIIeHUH 3a/1a4y MPUHUMA-
I0T ydacTue Bce oOydJaromuecs 1o/l pyKOBOJCTBOM IpernojaBaTeis-Mmoaeparopa. B pesynprare mo-
my4aeTcsl yriayOJaeHHOe To3HaHHe O0Y4YaroIUMUCT METOANKHU PEIICHHs] TUMIOBBIX MPOQECCHOHATb-
HBIX 3a/a4. B mpoliecce MHTEPAKTUBHOTO PEIIECHUsS 3a/1a4yd OOYYaIOIIMMCS Jae€TCsl BO3MOXKHOCTD
MPEIONIOKHUTh TOCTEAYIONINI alropuT™M MU pe3ynbTaT ee pelleHus. [I[puMeHeHue Ha MpakTUKe
0oOy4eHHs] METOJIa UHTEPAKTUBHOTO PEIICHUs 3a/ad MO3BOJISET Pa3BUBATh y OOYYArONIUXCS CIO-
COOHOCTBH MTPOTHO3UPOBAHUS U IJIAHUPOBAHUS PEIIeHHsI MPOPECCHOHANBHBIX 3a/1a4.

Ilens: mpoBepka HABBIKOB perieHus] MPO(heCCHOHATBHBIX 33/1a4 M Pa3BUTHE MBICTUTEIHHBIX
oreparii 00yJarmuxcsi, HalmpaBIeHHBIX HA JTOCTHKEHUE PE3YNIbTaTOB MPHU PEIICHUU MPOECCHO-
HaJbHBIX 33/1a4.

3agaun:

— MPOBEpPKa HABBIKOB MPUMEHEHHUSI O0yUJaIOIIMMHUCS paHee YCBOSCHHBIX 3HAHHM TIPHU perie-
HUU TpodeCCHOHATBHBIX 3a/1a4;

— (hopMmupoBaHNE HABBIKOB COBMECTHOM JEATEIBHOCTH MOJYMHEHHBIX (00ydaromuxcs) u
pykoBoauTens (TpernoaaBares);

— OBJIaJIeHHE OOYyJaroNMMHUCS 3HAHUSMU W OONIMMHU TPHUHIMIIAMHU PEUICHUs MPOOIEMHBIX
npodecCHOHANBHBIX 3a]1a4;

— pa3BUTHE HABBIKOB aKTHBHON HHTEJUICKTYAIBHOMN JCSITEILHOCTH;

— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (HABBHIKOB OOIICHHUS );

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



Meroauka npoBeACHUS:

1. ITepBsIii 3Tan «IMOATOTOBKA IMPOEKTa pelieHus 3aaauy. [IpenonaBarenem pazpabarpiBaeT-
Csl IPOEKT X0/1a PELICHUS 331a4H ¢ HA4aJIoM W (pparMeHTaMu perieHusl.

2. Bropoii aTan «opraHu3aimOHHBIN:

— OOBSBIICHHE TEMBbI U IEJIN PEIICHUS 33/1a4H;

— OOBSIBJICHHE KPUTEPU OLICHKH.

3. Tpetwii Tan «MHTEIUIEKTYaIbHBIN»:

— O0BSIBJICHHE YCIOBUI pelIeHHs 3a/1a4;

— MHIUBHUIYaJIbHOE pEelIeHUE 3a/1a41 00yJaroIUMUCs, HCXO/S U3 COOCTBEHHOTO MHEHHUS;

— BBbICKa3bIBaHKHE 00Y4aIOIIMMHCI MHEHUH 10 X0y peLIeHUs 3a1ay;

— o0cyXaeHne pe3yabTaToOB U METOAMKH MHIWBUAYAILHOTO PEIICHUS 3a/a4 00y4aronuMu-
Csl M IPUHSATHUE TUIAHA BEPHOT'O X0/1a PEILICHMUS;

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

— ¢opMynHUpOBaHKE BBIBOJIA PELICHUS 331a4U 00y4YaIOIIMUCS;

— IOJIBEJICHUE UTOTa UHTEPAKTUBHOIO PELICHUS 33/1a4y MPEI0IaBaTEIEM;

— OLIEHKa IMpernoaBaTesieM 00y4yaroluXxcs o MaTepraliaM, MoArOTOBIEHHBIM CEKPETapeM.

Pabota B MasbIX rpymnmax - 3TO OJIHAa U3 CaMbIX MOMYJISIPHBIX CTPATEruil, Tak KaK OHa JaeT
BCceM oOyyarouiumcs (B TOM YHUCIEe M CTECHUTENIbHBIM) BO3MOXKHOCTh y4acCTBOBAaTh B paboTe, Mpak-
TUKOBAaTh HAaBbIKM COTPYJHUYECTBA, MEXKIMYHOCTHOIO OOIIEHUS (B YACTHOCTH, YMEHHE AKTHBHO
CIIylIaTh, BbIpabaThiBaTh 00lllee MHEHUE, pa3peliaTh BO3HUKAIOIIME pa3Horiacus). Bee aTo yacto
OBIBaCT HEBO3MOXKHO B OOJBIIOM KOJUIEKTHBE. [Ipu opraHu3amnmu rpymnmoBoi paboTel, ciieayer 00-
pamiath BHUMaHUE Ha CIeIyrolue ee acnekTol. HyxHo ybenuThcs, uTo oOyuaromuecs: o01aiaioT
3HAaHUSIMH M YMEHUSIMH, HEOOXOTUMBIMH JIJIsI BBIITOJTHEHHS TPYIIIOBOTO 3aaHus. HexBaTka 3HaHMH
OUYeHb CKOPO JIacT 0 ceOe 3HaTh -00yyaronrecs He CTaHyT MpUarath YCUJIMM AJIs BHIIOTHEHUS 3a-
nanusi. Hamo craparbes cienarb cBOM MHCTPYKLUMH MakcHUMajibHO yeTKuMu. Hano npenocraBisite
IpyMIe JOCTaTOYHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHUs.

[Tpu pabote B Masnoii rpynmne o0yyaronyecs MOTYT BBIIIOJIHSTD CIIEIYIOIINE POJIH:

— (acunuratop (MoCpeTHUK-OPraHU3aToOP AESITEIbHOCTH TPYIIIbI);

— perucTpaTop (3aIMChIBAaET pe3yabTaThl padoThI);

— IOKIAAUUK (JOKIIabIBAET Pe3yIbTaThl padOTHI TPYIIIHI);

— XKYPHAINCT (33Ja€T YTOYHSIOIIME BOMPOCHI, KOTOPBIE MOMOTAIOT IPYIIE Jy4YIlle BBIIOJI-
HUTb 3aJlaHKe, Hal[pUMep T€ BOIIPOCHI, KOTOpast Moria Obl 3aJ1aTh Apyras CTOPOHA B IUCKYCCUN);

— aKTUBHBII clymaTens (cTapaercs nepecka3aTb CBOMMH CJIOBaMH TO, O YEM TOJBKO YTO T'O-
BOPWJI KTO-TMOO U3 WIEHOB IPYIIIbI, TOMOras copMyInpoBaTh MbICIB);

— HalOuo1aTenb (JI0JKEH OTMeYaTh IMPU3HAKU ONPEIEeIeHHOr0 MOBEICHUS, 3apaHee OMUCaH-
HOTO MPENo/iaBaTesieM, U ONpPeeNsATh, KK YWICHBI TPYMIbI CIIPABISIOTCS C BOZHUKAIOIIUMU 10 X0y
pabotsl npobseMamu. OTYUTHIBASICH MEpe] TPYIINON, HaOMI0IaTeTu 00s3aHbl MPECTABIATh CBOU
3aMEeTKH B MAKCHMAJIbHO OMMCATENIbHONW U 00bEKTUBHOMN (hopMme);

— XpOHOMETPUCT (CIEANUT 3a BpEMEHEM, OTIYLIEHHBIM Ha BBIIOJIHEHUE 3aJJaHus) U JpyTHE.

[lenb: mpoBepka ypOBHsI OCBOCHUSI paHee M3YyYEHHOIo Marepuana u (GOopMHpPOBAHUE HAaBBI-
KOB pa0OThl B MQJIbIX pyMIax.

3agaun:

— aKTUBHU3AlIMS [TO3HABATEIBHOMN JEATEIbHOCTH 00yYaoInXcs;

— pa3BUTHE HABBIKOB CaMOCTOSITEIBHOM MPO(ECCHOHANBHON NEATETBHOCTH: ONpeAeiIeHue
BEIYLIUX U MPOMEXKYTOUYHBIX 33Jay, BHIOOpP ONTHUMAIBHOIO MYTH, YMEHHE MpeaycMaTpuBaTh IMO-
CJIEICTBHUSI CBOETO BBIOOpa, 00BEKTUBHO OLIEHUBATH €r0;

— pa3BUTHE YMEHMH YCHENIHOro oOmieHus: (yMEeHHUEe CIylaTh U CbIIIAaTh APYr APYyra, BbI-
CTpauBaTh AUAJIOT, 337aBaTh BOMPOCHI HA MOHUMAHUE U T. 11.);

— COBEpIICHCTBOBAHNE MEKIIMYHOCTHBIX OTHOILIEHUH KOJIJIEKTHBE.

Meroauka npoBeACHUS:

1. Iepssriit aTan «IloarotoBka 3aganus st paObOTHI B MaJIbIX TPYIIIAX». 3alaHusl A1 pado-
ThI B MaJIBIX TPYINax pa3padaThIBAIOTCS MO0 MperoaaBaTesieM, JIU00 MPernoaaBaTesieM COBMECTHO



C 00yYaroIIMMHUCS.

2. Bropoii atan «Opranu3aiinoOHHBIN:

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

— 00bsACHEHME 3aJaHUs AJ1s paOOThl B MAJIbIX TPYIINAX;

— 00BsABICHHE KPUTEPHIA OLICHKH;

— JleNieHue 00y4aroLIuXCsl Ha IPYIIIbL;

— Ha3HA4YCHHE POJIEH B rpymnnax.

3. Tperuii aTan «BeImoaHeHNE 3a1aHUsI B TPYIITIEY:

— BBICKa3bIBaHHE O0YYAIOIIMMUCS MHEHHUH O BBITIOJIHEHUIO 33/1aHUS;

— 00CyXJIeHHE Pe3yIbTaTOB U METOAUKH BHIIOJIHEHUS 3a1aHUs 00Y4aIOIUMKCS U IPUHATHE
IJIaHA XO0J1a BBIIIOJIHEHUS 3aJaHUS;

— HalKMCaHue IPOTOKOJIAa MAJIOM IPYIIBI M0 IUIAHUPOBAHUIO AEATEIBHOCTH IIPU BBIIOJIHE-
Huu 3a1anus. [IpoTokon AOMKEH coaepxkarh Lieib, 3aa4l, METO/Ibl, HA3HAUEHUE POJIE U HOPMY
BPEMEHU BBIIIOJIHEHHUS 3aJaHNUS;

— BBINOJIHEHUE 33JJaHUS;

— MOJArOTOBKA OTYETa 0 MPOBEACHHON paboTe. OTUET A0JKEH CoAepKaTh OMUCAHUE LIENH,
3aJ1a4, METOJUKHU BBINOJIHEHUSI 3aJIaHUs, PE3YJIbTAThl, 10KA3aTeIbCTBA U BBIBOJIbI 10 BBIIIOJHEHHO-
MY 33JJaHHI0, OTBETCTBEHHBIX 110 POJISIM M ONIMCAHHUE BHINOJIHEHHBIX MU (YHKIUH;

4. Yerseptsiii oTan «I[logBenenne UToroB paboTsl B MaJIbIX TPYIIIIAX»:

— BBICTYIUICHHE JIOKJIaYUKa C OTYETOM 10 paboTe B ManbIx rpynnax. Ilpu nokmane ordyera
MO>KHO HCIIOJIb30BaTh MYJIbTUMEIUNHBIE ITPE3ECHTALINH;

— OLICHKA IPeroaBaTesieM 00y4aronuxcs.

Jlenenne o0y4yaromuxcst Ha TPYIIIBI — 3TO BAKHBII MOMEHT B OpTraHH3aIMy PadOThI B MAJIBIX
rpynmnax. Crioco6oB sieneHne 00y4arolmxcs Ha IPYIIbl CYyIIECTBYET MHOKECTBO, U OHU B 3HA4H-
TEJIbHOW CTENEHH OIPENEIAIOT TO, KaK OyAET NpoTeKaTh JajbHeias padoTa B TpyIie, U Ha Kakon
pE3yJIbTaT 3TA IpyMIa BBIMJET.

CrniocoObl feneHrs 00y4aromuxcsi Ha TPYIbL:

1. ITo »enanuto.

OObenuHeHue B TPYIIIbI MPOUCXOAUT MO B3aUMHOMY BbIOOpY. 3ajaHue Ha (GOpMUPOBAHUE
IPYIIIBI [0 KEJTAHUIO MOXKET J1aBaThCsl, KAK MUHUMYM, B JIByX BapHaHTaXx:

— pa3zeauTech Ha IPYIIIHI 1O ... YETOBEK.

— pa3eIuTeCh HA ... PaBHBIE IPYIIIIHI.

2. CniyyaiiHpIM 00pazom.

I'pynna, popmupyemas o NpU3HAKY CIy4alHOCTH, XapaKTepU3yeTcs TeM, YTO B HEH MOTYT
o0BbeMHAThCA (IIpaB/a, HE MO0 B3aMMHOMY JKEJIaHHIO, a BOJEH ciyyas) oOyyarouiiecs, KOTopble B
MHBIX YCIIOBUSIX HUKAK HE B3aUMOJICHCTBYIOT MeX Iy co00i mubo gaxe BpaxaytoT. Pabora B Takoi
IpyMIe pa3BUBAET Y YYaCTHUKOB CIIOCOOHOCTh MPHUCIIOCAOIUBATHCSA K PA3IUYHBIM YCIOBHSM J€s-
TEJIBHOCTHU U K Pa3HbIM JIEJIOBBIM IIapTHEPAM.

OTOoT MeToA (GOpPMHUPOBAHUS TPYII MOJIE3EH B TE€X ClIydasix, KOrja mepej MnpernogaBaTesieM
CTOHUT 3aJjaua HAy4YUTh OOYYaIOLIMXCS COTPYIHUUYECTBY. B aTOM cilyuae mpemnopaBatenb JOJKEH
o0JnazaTh JOCTATOYHONW KOMIIETEHTHOCTHIO B pa00Te C MEKITUIHOCTHBIMUA KOH(PJIMKTAMHU.

Crioco6b1 (OpMHPOBAHUS «CIYYaWHOM» TPYNIBL: XKpeOuii; 0ObeAUHEHHE TeX, KTO CHIUT
psAaoM (B OTHOM psiy, B OJIHOM TOJIOBHHE ayIUTOPHH); C TIOMOIIBIO UMIIPOBU3UPOBAHHBIX «(paH-
TOB» (OAMH M3 O0YYAIOMIMXCS ¢ 3aKPBITHIMU TJIa3aMH Ha3bIBAa€T HOMEp T'PYMIIbI, KyAa OTIPaBUTCS
o0ydJaromnuiicsi, Ha KOTOPOTO YKa3bIBA€T B IAHHBI MOMEHT TPETOaBaTENh) U T.1I.

3. Ilo onpeneneHHOMY IPU3HAKY.

Taxoil npu3Hak 3agaercs 1u00 npemnogaBaTesieM, J10o0 1o0bM oOyuarommmces. Tak, MOXKHO
pas3fenuThes 1Mo NepBoil OykBe MMEHHM (TJIacHasi — COTJIacHast), B COOTBETCTBHHU C T€M, B KaKoe Bpe-
Ms Tofa poJawics (Ha 4eThlpe IpyIIbl), 10 BETY Iia3 (Kapue, cepo-royiyoble, 3eJieHble) U TaK Ja-
nee.

DTOT croco0 JCICHHs] HHTEPECEH TeM, YTO, C OJTHOH CTOPOHBI, MOXKET OOBEIMHUTH 00y4a-
IOLINXCS, KOTOpBIE MO0 PEelKO B3aWMOJEHCTBYIOT APYr C JAPYroM, JIMOO BOOOIE HCHBITHIBAIOT



SMOIMOHAIBHYIO HEMPUS3Hb, a C IPYrOil — W3HAYAJIBHO 3a/1a€T HEKOTOPBIA OOLINI PU3HAK, KOTO-
pbIii cOnmxaeT 0ObeAMHUBIINXCS. ECTh HEUTO, YTO X POJHUT U OJHOBPEMEHHO OTAENSAET OT ApY-
ruX. OTO CO3J1a€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 Ha3HAYaThCs MpernojaaBaresieM (B COOTBETCTBUU C
IEJIBIO, TIOATOMY B KayeCTBE JIMJIEpa MOKET BBICTYNATh JIF0OOW 00ydaromuiics), 1100 BeIOUpaThCs
obyyaromumucs. GopMUpOBaHUE TPYII OCYILECTBIAETCS CaMUMM «Iuaepamu». Hanpumep, oHu
10 OYepeIu Ha3bIBAlOT UMEHA T€X, KOT'O OHM XOTEH OBl B35Th B CBOIO rpymniy. HabGmronenus noka-
3bIBAIOT, YTO B IIEPBYIO OUEPE/b <«JIMJEPbI» BEIOUPAIOT T€X, KTO AEHCTBUTEIBHO CIIOCOOEH paboTaTh
U 0CTUraTh pesyabTaTa. HOrMa naxe apyx0a 1 JIMYHbIE CUMIIATHU OTXOST Ha BTOPOHl IJIaH.

B ToM cityuae eciu B ayIUTOPUM €CTh SIBHBIE ayTcailiepsl, 1151 KOTOPBIX CUTYyalus Habopa B
KOMAaHJIy MOXXET OBbITh YpE3BbIUAiHO OOJIE3HEHHOM, JydIlle WIM HE NMPUMEHSATh 3TOT CIOCO0, WU
ClIeNaTh UX <JIHIEPAMU».

5. Ilo BeIOOpPY MpenoaaBaTeis.

B sTOM ciydae npenojaBaTenb CO3aeT IPYMIbI 0 HEKOTOPOMY BaKHOMY Il HErO MpH-
3HAKy, pellas TEM CaMbIM OIpee/ieHHbIe efarornueckue 3agaun. OH MOKeT 00beIUHUTH 00yya-
IOLIUXCS ¢ OJIM3KMMHU MHTEIJIEKTYaJbHBIMU BO3MOKHOCTSIMH, CO CXOXXKMM TE€MIIOM paloThbl, a MO-
KET, HApOTHUB, CO3AaTh paBHbIE MO cuie KoMaHiabl. [Ipu 3TOM opranuzarop rpymnmnoBoil paboThl
MOJKET OOBSACHUTH MPUHLUI OOBEIMHEHUS, a MOXKET YHUTH OT OTBETa Ha BOIPOCH! YYACTHUKOB I10
3TOMY MOBOAY.
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