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1. MeToauueckue yKazaHus JAJs 00y4alOIMXCsl M0 MJIAHUPOBAHUIO M OPTAHU3AIMH BPEeMEHH,
He00X0AUMOro0 /1JIsl 0CBOEHUS TUCHUILINHBI

OObeKkTaMu U3YYCHHSI B MATEMATUKE SIBIISIIOTCS HE PeajbHBIC SBICHUS, a aOCTPaKTHBIE JIO-
TrHYecKhe 0ObEKTHl U CTPYKTYpPbI, KOPOTKO Ha3blBa€Mble MaTeMaTUYECKUMU MojensiMu. MaTemaTu-
Ka M3y4aeT COOTHOIICHHUS MEXIy 0e3pa3sMepHBIMH AJIEMEHTaMHU MAaTEMATHUECKUX MOJENeH, KOJIH-
YECTBEHHBIE U KQUeCTBEHHBIE CBA3H MEKy HUMHU.

Cepbe3Hoe M3ydeHHEe MAaTeMaTHUYeCKON AUCHUIUIMHBI — 3TO Oomnbioit Tpya. Ero addexrus-
HOCTb, KaK U BCAKOIO TPyJa, BO MHOI'OM 3aBHCHUT OT ero opranuzanuu. K coxanenuro, He cyiie-
CTBYET TOYHBIX PEIICNTOB, KAaK HAJI0 U3Y4aTh Pa3IMYHbIC pa3/ieibl MATEMAaTUKH, TAK KaK METOAMKA
MpernojjaBaHusl MaTeMaTUKH €CTh HE Hayka, a UCKyccTBO. [lepen pa3paboTKoOi METOIUKHU U BbIpa-
0OTKOH JTOCTAaTOYHO OOOCHOBAHHBIX PEKOMEHJAIUN CTOSAT OOJBIINE CIOXHOCTH, BEIb MPUHIIHIIHI,
JeKalue B UX OCHOBE, HEOKa3yeMbl, a OCHOBaHbI Ha Bepe. [loaTomy oka3biBaeTcsi TpyAHO yOe-
JUTH KOTO — JTUOO B UX IEJIECO00PAa3HOCTH B CBSI3U C Pa3HBIMU WHIUBUIYATHHBIMA OCOOCHHOCTSIMU
BOCHPUATHS ¥ MBIIUICHHS y4alIuxcs. ITO, KOHEYHO, 001as mpobiemMa, BO3HUKAOIIAs B IIPOLIecce
o0ydeHus 10 JTF000H AUCIHUILINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJHH JIydIllle BOC-
MPUHUMAIOT MMOHSATHUS NIPU KPATKOM MX ONMHCAHHH, APYTUE KE MPU 00CTOSITEITLHOM BCECTOPOHHEM
WX ONHCAHUU, OJJHUM CBOMCTBEH MOIXOJ CHHU3Y OT YaCTHOrO K 00memMy (MHIAYKTUBHBIN), IPYTrUM
MOJIXO0JT CBEPXY OT OOIIETO K YaCTHOMY (IeTYKTUBHBIN), OJTHUM KOHCTPYKTHUBHBIHN, APYTUM aKCHO-
MaTHUYECKHI MOIXO0M, OJHUM JIOTHYECKH OOOCHOBAaHHBIN, APYTUM UHTYUTUBHBIN, OAHUM aHAIUTH-
YECKHUM, IPYTUM T€OMETPUYECKUNA U T. 4. U T. II.

Cyl11ecTBeHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOpMAaLUU Yy pa3inuHbIX Jtojei. bomnee
TOTO, IMCHHO 3THM Ka4eCTBOM OHU B OCHOBHOM OTJIHYAIOTCS JPYT OT JApyra Kak ydamuecs. bes-
YCIOBHO, BCE 3TO HEBO3MOKHO Y4€CTh, 1 HEBO3MOXKHO CO37aTh TAaKOM KypcC JEKIUN WU HAlUCaTh
TaKoW Y9eOHUK, 4TOOBI JIJIsl KOKIOTO yYaIIerocss OHH UMENTH ONTHUMAIIbHBIA XapakTep ¢ TOYKH 3pe-
HUS YCBOGHUS UM H3JI0KEHHOTO MaTepHana.

K ckazaHHOMY MOXHO J00aBUThb, YTO METOJHMKA YTCHHS JICKIIMH MO MaTeMaTHKE Mepe.
ayTUTOPHUEH CYIIECTBEHHO OTIMYAETCS OT METOJMKH HAlMCaHUS y4eOHHMKA M 3aBUCUT M OT YHcia
ciymaTtenei (0oJpiasi pa3Hulla, Kak YUTaTh JICKIUIO, €CIIM CIyIIaTeNe 1ecAaTh, CTO WU JIBECTH),
U OT YpOBHS UX MOATOTOBKH, M OT MHOTHX JAPYTUX NpUYuH. Matepuan ans JEeKIHOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH Tak, YTOOBI OH COZAEpIKajl BCE MPUHIIUITHATILHOE U HEO0X0IMMOE,
HECMOTPS Ha €r0 MEHBIIIHH, KaK MPaBUJIO, IO CPABHEHHIO C YI€OHUKOM 00BEM.

Jlist ctyneHTa OOBIYHO OBIBaeT JOCTATOYHO CBEACHHM, M3JIaraeMbIX HA JICKIHH, T. €. CTY-
JICHT MOKET U He YMTaTh Y4eOHHUKOB. B 3TOM HET HUYETro IIOXOro, Tak Kak yCBOGHUE XOPOIIIO U3-
JIO’)KEHHBIX JICKITMH SBIISIETCS M PEKPACHBIM CIIOCOOOM TIOJITOTOBKH JJIsT PAOOTHI C KHUTOM.

OO0mas TpyJI0eMKOCTh JUCIUIUIMHBI, COCTOSIIEH W3 YeThIpeX, CBS3aHHBIX MEXIYy COOOM,
paznenos, coctarisger 10 3auértHpix eqununil, 360 gacor: Pasnen 1 «Jluneinas anreOpay, Pazmen 2
«AHanuTHueckas reometpus», Paznen 3 «Maremaruueckuit ananusy», Paznen 4 «/luddepenimans-
HbIC YpaBHCHUs». V3ydeHue TUCIUTUIMHBI 3aBepiaeTcs dk3ameHoM (1-2 cemectp).

Paznensl, cocrosime U3 OTACTBHBIX TEM, U3y4YalOTCs Ha JICKIHSIX, HA MPAKTUYECKUX 3aHS-
THSX M B TIPOIECCE CaMOCTOSTEIIEHON paboThl. Ha JekIusax u3iaraercs cojiepskaHue Kypca ¢ Impu-
MepaMH, Pa3bICHSIIONINMHI OCHOBHBIC MaTEMaTHUECKHE MMOHSATHUS U onpeaeneHus. Ha nmpakTuyeckux
3aHSATHSX CTYACHTHI OBJIAJCBAIOT METOJAMHK PEIICHUS W UCCIICOBAHMS MAaTeMaTHYCCKHUX 33]a4 Ha
OCHOBaHUU TEOPETUYECKUX MOJOKEHUN AUCIUILTHHBL. CamMocTosITeNnbHas paboTa COCTOUT U3 OCBO-
SHUS TCOPHH, BBIMOJTHCHUS OONINX MPAKTHYSCKHUX 3aJaHWH W TIOJITOTOBKU K HAMCAHUIO ayIHTOP-
HBIX KOHTPOJIHBIX PaboT.

2. MeToauyeckue yKkazaHusi o padore o0y4aomuxcs BO BpeMs MPoBeIeHus JeKI Ui

IIpenonaBarento, BeayleMy Kypc, peKOMEHAYETCS Ha BBOJHOM JIEKIIUU ONPENEIUTh CTPYK-
TYpY Kypca, MOSCHUTD LIEIH U 3a/1a41 U3Y4EHUs JUCUUIUIUHBL, CHOPMYIHPOBATH OCHOBHBIE BOIIPO-
Cbl U TpeOOBaHUA K pe3ysibTaTaM ocBoeHus. [Ipu paccMOTpeHnr TeMbl BaXKHO BBIJCIUTH OCHOBHbBIE
MIOHATHSI U ONPEEIICHUS, J)KeIaTeIbHa UX BU3YyaJIU3alusl.



B monbope marepuana K 3aHATUSAM CIIEAyeT PYKOBOJCTBOBATHCS pabodyeil Mmporpammoit
y4eOHOM JUCHUILIMHBL, O0palas BHUMaHHE HAa KOMIIETEHLMHU, YKa3aHHbIE B (eepajbHOM Tocy-
JApCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe BBICIIEro oOpa3oBanus. Ha mepBom 3aHsTHH TIpenoja-
BaTelb 00s13aH JIOBECTH /10 00yYaromuxcsi TpeOoBaHMsI K TEKYIIeH U UTOrOBOM aTTecTaluu, Mops-
JIOK pabOThI B ayANTOPHH W HAICTUTH UX HA TPOBEACHHUE CAMOCTOSITEILHON PaboThl C YIETOM KO-
JIMYECTBA YacOB, OTBEJICHHBIX Ha HEE YUYEOHBIM TJIAHOM.

Pexomenays nuteparypy Ajii CaMOCTOSATENIBHOTO M3Y4YEHUSs, MpernoaaBaTeib JTOJDKEH Mak-
CUMaJIbHO HMCIIOJIb30BaTh BO3MOXKHOCTH, mpejjaraemble oubmaumorexoir BUDIIII, B Tom yucie ee
3JIEKTPOHHBIMU PECYpCaMH, a TAKXKe JIeJIaTh aKIEHT Ha MpUBJIeUYeHHE pecypcoB MHTepHET.

Br160op MeTo10B 1 hopM 00ydIEHUS MOKET ONIPEACIATHCS:

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

— OCOOCHHOCTSIMH METOJHMKH TPEIOAaBaHMs KOHKPETHON y4eOHOW MUCIUIUIMHBI U CIEIU-
¢bukoit ee TpeboBaHUM K 0TOOPY TUAAKTHUECKUX METOOB;

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

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

— YPOBHEM IOATOTOBICHHOCTH 00yUYarOIINXCS;

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

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

Jlexumu HOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUH MO AUCIUIUIMHE,
KOHIIEHTPUPOBATh BHUMaHHE 00yJaronInxcs Ha HanOoJiee CIOKHBIX U Y3JI0BBIX Bompocax. Jlekiuu
clenyeT u3jararb B TPAJUIIMOHHOM WJIM B MPOOJIEMHOM CTHUJIE: CTaBUTh BOIPOCH M Ipeiiararh
MOAXOJIbI K UX perieHuio. Heo6XoamumMo cTuMynupoBaTh aKTUBHYIO MIO3HABATEILHYIO ACSITENbHOCTD
Y UHTEpEC K AUCHUILUINHE, (POPMHUPOBATH TBOPUECKOE MBIIUICHUE, MPUOEraTh K MPOTHUBOIIOCTaBIIE-
HUSM M CpaBHEHHSM, JeNaTh 00OOIIeHHs, aKTUBU3HPOBATh BHUMaHHE O0y4aeMbIX MyTeM IMOCTa-
HOBKH MPOOJIEMHBIX BOMPOCOB, CTUMYJIMPOBATh UX MBICIIUTEILHYIO ESITEIIbHOCTD, PACKPhIBas B3a-
MMOCBSI3U MEXAY Pa3IuYHbIMU SIBICHUSMU, TOOLIPSTH JUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOJIUYECKUN apCeHal JIEKIIMH CYIIECTBEHHO MOIOTHWICS WH-
(hopMaIlMOHHBIMU U TEXHUYECKUMU CPEJICTBAMH O0yUYEHHS, UTO MO3BOJSET pa3HOOOPa3UTh MaTepH-
aJl ¥ pacIIUpPUTh KaHAJIBI €r0 TIepeiauu, UCTIONB3Ys JEKIUIO-BU3YyaTN3alluio, B pe3ybTaTe 4ero J0-
MOJIHUTENIbHOE KaueCTBO YCBOEHUSI TEOPETUUECKOr0 MaTepuala JOCTUTaeTCs 3a CUET MPUMEHEHHUs
MIPUHITMIIA HATJISITHOCTH B OOYYCHHH.

B nexuuu cienyer mIMPOKO HCIMONB30BATh MPUHIIUI 3BPUCTUYHOCTH, YTO MO3BOJHUT OoJjiee
IYOOKO U3YYHTh MTPOOJIEMY, MOCKOJIBKY BO3HUKAIOIINE MTPOTUBOPEUHS JIETKO Pa3pelIaloTCs B XO/1€
KOJUIEKTUBHOTO OOCYXKIEHHS. DBPUCTUYECKOE M3IIOKEHHE MaTepuaia MpearnoyiaraeT MoCTaHOBKY
poOJeMHBIX BOTPOCOB. [IpoOaeMHBII BOIIPOC COAEPKUT B ceOe TUATCKTUYECKOE MPOTHBOPEUHE,
KOTOPOE U SIBIISIETCA «ITYCKOBBIM MEXaHU3MOM» MPOLIECCOB MBILIUICHUS, aKTUBU3UPYET CTPEMIICHHE
HaWTHU OTBET Ha BONPOC (OH CTAHOBUTCSI CBOETO POJa CAMOCTOSTEIBLHOM TTO3HABATEILHOM 3a1a4eil).

[TpoGnemHas nekiust MOOYKIaeT ayAUTOPUIO K aKTUBHOMY BKIIFOUEHHUIO B YCBOCHHE U 00-
cykJeHue matepraia. HaxokaeHne OTBETOB Ha HEOJHO3HAYHBIE BOIIPOCH CTUMYJIUPYET Pa3BUTHE
TBOPYECKOTO MBIIIJICHUS.

Bormpocsl, pennaraemMbie ayauTOPUHN TSI Pa3MBIIUICHUS, JOHKHBI TOOYX)AaTh 00ydaeMbIX
MCIOJIb30BaTh UMEIOIIUECS 3HAHUS. B KOHIIE JTEKIINN HEOOXOAMMO JeNIaTh BBIBOJIBI U CTAaBUTH 3a7a-
YU Ha CAMOCTOSITEIILHYIO PaboTYy.

Bo Bpems TeKIIMOHHBIX 3aHATHI PEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBAHUE YIeOHOTO MaTe-
puana, obparaTh BHUMaHue Ha (HOPMYITUPOBKH U KAaTETOPUH, PACKPHIBAIOIINE CYTh TOTO WUJIN WUHO-
r'0 SIBJICHUS WM MPOIIECCOB, HAYYHBIE BHIBOIbI M MPAKTUUYECKUE PEKOMEHIAINH.

TemaTnKa JIEKIMOHHBIX 3aHATHH
IlepBblii cemecTp
Jleknus 1. MaTpuubl u onpeaeJanuTe .
Bonpocuwi:



1. Yucnoseie MaTpuiibl. OCHOBHBIE TOHATHS.

2. JIlunelHbIe oniepanyu U UX CBOMCTBA.

Knrouesvie nonsasmus: 4uCcioBble MAaTPUILBl U UX BHUJbL: IPSAMOYTOJIbHbIE, KBaJpaTHbIE, AHa-
TOHAJIbHBIC; CKAJISIPHAs, €IMHUYHAS, HYJEBAasl MATPULIBL; MOPSAIKA U pa3MeEpbl MaTPHIIbL;, TUHEHHBIE
olepaluu HaJ MaTpUuLaMHu.

Jlekuusi 2. MaTpuubl 1 onpeaeJuTe .

Bonpocuwi:

1. Henunelinble onepaiuy Hajl MaTPUIIAMHU B KX CBOMCTBA.

2. OnpenenuTeny KBaapaTHBIX MaTPHIL.

3. CBoiicTBa onpenenuTescii.

Kntouegvie nonamus: NpoU3BEICHUE MATPHULl, CTEIICHb MATPULBI, TPAHCIIOHUPOBAHHUE MaT-
pHLBI, IEPECTAHOBOYHBIE MATPULIBI, TEIUTENHN HYJIS, CAMMETPUYECKHE MAaTPULIbl, MUHOD 3JI€MEHTA
MaTpHUILIbl, CUMBOJI U MHJIEKC CyMMHUpOBaHus, npasuiio Cappyca, Teopema pas3jioKeHUs OIpeenu-
TeNs, anredpanyeckoe TOTOIHEHHE AIeMeHTa onpeaenuTens, Gopmynsl Jlamnaca.

Jlekuus 3. MaTpuubl ¥ onpeaeTuTe ] H.

Bonpocwi:

1. Obparnas marpuna.

2. Penienne cucTeMbl TpeX JIMHEWHBIX YPaBHEHHM ¢ TpeMsl HEU3BECTHBIMU METOJOM 00pat-
HOM MaTpuIpl U o hopmynam Kpamepa.

Knrouesvie nonamus: onpenenenue oOpaTHOW MaTpUILIbl, HEBBIPOKICHHBIC U BBIPOXKICHHBIC
MaTpUllbl, NPUCOECIUHEHHAS] MAaTpHla, ONPEICIUTENb JUHEHHOW CHUCTEMBbI, BCIIOMOTATEIbHbBIE
OTIpEACTUTENN CUCTEMBI, MATPUYHOE YpaBHEHHE U ero peeHue, popmynsl Kpamepa.

Jlekums 4. CucreMbl JIMHEHHBIX YPABHEHHIA.

Bonpocwi:

1. OcHOBHBIE TOHSTHSI.

2. DneMeHTapHbIe TPeoOpa30BaHUs MATPHUIL U CUCTEM JIMHEHHBIX YPaBHEHHIA.

3. Meron I'aycca.

Knrouesvie nonamusa: nuneiHas cucreMa, Kodh(PUIIMEHTH U CBOOOJHBIE YIIEHBI CHUCTEMBI,
HEOJIHOPOHAS U OTHOPO/IHASI CUCTEMBI, PEILICHUE CUCTEMbI, COBMECTHASI © HECOBMECTHASI CUCTEMBI,
onpeeleHHasl U HEOIpeAeNeHHas CUCTEMbl, MaTpUlla U pacUIMpeHHass MaTpUIla CUCTEMbI, paBHO-
CHJIbHBIE CHCTEMBI, HYJI€BOE€ U MPOTHUBOPEUYNBOE YPABHEHUSI CHCTEMBI, AIEMEHTapHbIE Ipeodpaso-
BAHMS MaTpPHUIl U JUHEHHBIX CUCTEM, METOJl MCKIIOUEHUsI HEM3BECTHBIX, IIaru mnpoiecca ['aycca,
TpeyroyibHasi MaTpHIla, TPANCUEeBUIHAS MaTPHUIIA, TIPSIMOIN U 0OOpaTHBIN XO/I.

Jleknus 5. CucremMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Cucrema nuHelHBIX ypaBHeHHi ¢ 6a3ucom. Merox XKopnana — ["aycca.

2. Panr MatpwuIisl ¥ ero BeraucieHue meroaom JKopmaana — [Naycca.

3. YcioBre COBMECTHOCTH CUCTEMBI TMHEHHBIX YPaBHEHUH.

Kniouegvie nonamus: cuctema ¢ 0azucoMm, 0a3ucHble HEM3BECTHBIE, CBOOO/IHbIE HEM3BECT-
HBIE, 00IIee pelIeHNe, YaCTHOE pelIeHue, 0a3uCcHOe pelieHne, MUHOp K — ro mopsijika MaTpuIlb,

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

Jlekuus 6. Cucrembl JIMHEHHBIX YPaBHEHMIi.

Bonpocbwi:

1. UccnenoBanue 0THOPOIHOM JIMHEMHOW CUCTEMBI.

2. CoOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI KBaIPATHON MATPHIIHL.

Kniouegvie nonamus: onHOpoIHAs TUHEWHAs CUCTEMa, TPUBUANIbHOE (HYJIEBOE) pElICHHUE,
OTIPEICTUTENHh OJTHOPOIHOM CUCTEMBI, COOCTBEHHBIC 3HAUCHUSI 1 COOCTBEHHBIE BEKTOPHI MATPHIIHI,
XapaKTEPUCTUUYECKOE YPAaBHEHUE U XapAKTEPUCTHUECKUI MHOTOUJIEH MAaTPHUIIBI.

Jlexnus 7. MeToJ KOOpAUHAT.

Bonpocuwi:

1. IIpenmeTt 1 METO/ AHATUTHYECKOU TEOMETPUH.

2. JlexapTOBBI KOOPAWHATHI HA IPSAMOM U Ha IIIOCKOCTH.



Knrouesvie nonsamus: KoopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HaT, HAalIPaBJIEHHBIM OTPE30K M €ro BEJIMUYUHA, JIeKapTOBbI KOOPIMHATHI 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
[peCTaBICHUEM JIMHUH. AnreOpanyeckue TMHUN 1-T0 U 2-TO IopsiAKa.

Kniouesvie nonamus: Gpopmyna paccTOSIHUS MEXIy ABYMs Toukamu, TeopeMma Iludaropa,
teopema Daneca, GopMyIIbl ASTCHHUS OTPE3Ka B JAHHOM OTHOIIEHUH, TEOMETPUIECKOE MECTO TOUEK
IUIOCKOCTH, ONPEACICHUE YPAaBHEHUS C JBYMs IEPEMEHHBIMHU, ONPEICIICHUE YPABHECHMS JIMHHH,
TKYIIME KOOPAUHATHI TOUKH, TapaMETPUUECKUE YPaBHEHUS JIMHUM, CTEIIEHb YPaBHEHUS U MOPSI0K
anreOpandecKoi 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 M MEPHEHIUKYIIPHOCTU ABYX
MPSIMBIX.

3. PaccTosiHME OT TOYKH /10 TIPSAMOIA.

Kniouesvie nonsmus: yron HaKJIOHA IPSIMOM, YIIIOBOH KOA(HUIMEHT MPsIMOH, yrIIOBOW KO-
3¢ GUIMEHT OTpe3Ka, MyYOK MPSMBIX C HEHTPOM B JaHHOW TOYKE, ypaBHEHHUE MPSIMON B OTpe3Kax
Ha 0CsIX, 001IIee ypaBHEHHE MPSIMOU, HETIOJIHbIE YPAaBHEHHS MPSMOH, YTOJI MEXKIY IBYMS TPSMBIMH,
YCJIOBHS NapaJljIeIbHOCTH U NMEPHEHIUKYIIPHOCTU IBYX MPSAMBIX, (hopMysia TaHIE€HCA yIila MEXAY
IBYMsI IPSAIMBIMH, (hOpMYJIa pacCTOSHUS OT TOUKH JI0 MIPSIMOM.

Jlexkuus 10. KpuBble BTOporo nopsiaka.

Bonpocuwi:

1. OGee ypaBHEeHHUE TMHUI 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
UIIMICca, (POKYCHI AIUIMIICA, KAHOHWYECKHE YpaBHEHMS OKPYXHOCTH M JJIIMIICA, BEpPIIMHBI U OCH
anuIca ¥ runepOosibl, POKYCHOE paccTOsSHUE, SKCLEHTPUCUTET, (POKaJbHBIE pajnyChl, BETBU U
ACHMIITOTBI TUNEPOOIIbI, OCHOBHON HPSIMOYTOJILHUK THIIEPOOIIBI, TUPEKTpUca U (POKaIbHbIA mapa-
MeTp napalobl.

Jlekuus 11. BekTopuas aareopa.

Bonpocbwi:

1. Cxansapsl u BekTopbl. KomiMHEapHOCTh U paBEHCTBO BEKTOPOB.

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

Kniouegvie nonamus: onpeneneHne BEKTOpa, KOJJIMHEAPHbIE BEKTOPbI, CBOOOIHBINA BEKTOD,
MPaBWJIO TPEYroJbHUKAa U MPAaBUJIO Mapajiiel]orpaMMma, MPOTHUBOIOJIOKHBIM BEKTOpP, €IMHUYHBIN
BEKTOp (0pT), MOJIyJIb M BEJIMYMHA BEKTOPA.

Jlekuus 12. BekTopHas aareopa.

Bonpocuwi:

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

2. KoopauHatel, JUIMHA M HAIpPaBIsAOLIME KOCHMHYCHI BeKkTopa. JIMHelHble omepanuu Haj
BEKTOpaMH B KOOPAMHATHOH (opme.

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



BaHHBIN 0a3KC MPOCTPAHCTBA BEKTOPOB, COCTABJISAIOIIME BEKTOpPAa U MPOEKIMHM BEKTOpa, yCJIOBUE
KOJUIMHEApPHOCTH BEKTOPOB, HAIIPABJIAIOIINAE KOCUHYChI 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 TIIOCKOCTH.

Kniouesvie nonsamus: yron Mexny ABYMs BEKTOpaMH, CKaJIPHOE ITPOU3BEACHHUE B BEKTOP-
HOW U B KOOpJAMHATHOU (hopMax, MPOEKIUsS BEKTOpa HAa BEKTOP, YCIOBHE OPTOTOHAIBHOCTU JIBYX
BEKTOPOB, HOPMAJIbHBIM BEKTOP IJIOCKOCTH, 0OlIee ypaBHEHHE IJIOCKOCTH, HEIOJIHbIE YPABHEHUS
IIJIOCKOCTH.

Jlexnus 14. IliockocTh ¥ IpsiMasi B POCTPAHCTBeE.

Bonpocwi:

1. YpaBHeHus npsMoii B IPOCTPAHCTBE.

2. B3aumHOe pacrnoioKeHne IpsMOi U TIIOCKOCTH.

Kniouegvie nomnamus: o0uue, KaHOHMYECKHE, NapaMETPUUYECKUE YpaBHEHHs HPAMOIL;
HaNPaBJISIIOIIUI BEKTOP MPSIMOH; HampasIsronye Ko3QpPpUIueHTs! TpSIMOii; YCIOBUS MapalieIbHO-
CTM W MNEPHEHAMUKYIIPHOCTH MPSAMOHW M IIOCKOCTH; TOYKAa IEPECEYEHMsI NMPSIMOW M IUIOCKOCTH;
YCIJIOBUSI IPUHAJIIEKHOCTH MPSIMON 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 U 3JIeMEHTapHble (PYHKLIUH.

3. OxpecrHOCTB TOUKH. [Ipeaen mepeMeHHO.

4. Ilpenen pynkuuu B Touke. OJTHOCTOPOHHUE MPEJIEIBI.

Kniouegvie nonsamus: MHOXKECTBO, KOHEUHbIE U OECKOHEUHbBIE NMPOMEKYTKH, JIOTUYECKHE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIIMHM, OCHOBHBIE 3JIEMEHTAapHbIE WM MpocTeline (yHKINH,
clokHasi QYHKIUS, CyNeprno3unus pyHKINUN, d3JeMeHTapHble PYHKIIMHU, OKPECTHOCTh TOUYKH, pajau-
yC OKPECTHOCTH, HEOTPAaHUYEHHO NMPUOIINKAETCS, IEpeMEHHas CTPEMHUTCS K Mpeieny, IepeMeHHas
CTpEeMUTCS K 0ECKOHEUHOCTH, Mpefie (YHKIUU B TOUKE, IPEEI ClieBa, Ipeel 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. ®opMyIUpPOBKHA OCHOBHBIX TeOpeM O mpenenax ¢pyHkuuid. HeonpenenéHHOCTH YeTBHIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii U BTOPOH 3aMeyaTeIbHbIE TPEJIEIbI.

Kniouegvie nonsamusa: nepeMeHHas CTpPEMUTCS K OECKOHEYHOCTH, IpEeNeN CieBa, IMpenei
crpaBa, OECKOHEUHO Masiasi PyHKIus, OeCKOHEUHO Oobliast (GyHKIMS, Ipeienbl apupMeTHIecKux
nevicTBuid Haa QyHKImsIMU; HeonpeaenéuHoctu Bumpa (0/0), (oof/w), (00-00), (0-00); packpbiTHe He-
OTpeIeIEHHOCTH, OECKOHEYHO MaJlblii apr'yMEHT, JIBa 3aMeYaTeNIbHBIX Mpesesnia, HeonpeaeIEHHOCTH
Buza (1%).

Jlekums 17. [Ipenen u HenpepbIBHOCTH QyHKIIUH.

Bonpocuwi:

1. Touku HEMpepbHIBHOCTH U TOYKHU pa3pbiBa GyHKUIMU. TOUKHM pa3pbiBa IEPBOrO U BTOPOTO
poJia, TOUYKa YCTPAaHUMOTI'O pa3phlBa.

2. CgoiicTBa GyHKIIHMA, HEMPEPBIBHBIX Ha OTpe3ke: Teopema bonbmano — Komwm, Teopema
Beiiepmrpacca.

Kniouesvie nonsimus: HenmpepbIBHOCTh (YHKIMHU, IPEAe U 3HaYeHHe (PyHKIMH B TOUKE, He-
IIPEPBIBHOCTH B TOUKE CJIEBA U CIIpaBa, TOYKA pa3pbiBa 1-ro poaa, CKauok (GpyHKIUMH, TOUYKA ycTpa-
HHUMOTO pa3pbiBa, TOUKA pa3psiBa 2-ro poaa, reopeMa bonbiiano — Ko, Teopema Beitepmpacca.



Jlekuus 18. [IpousBoanas u nuddepenuuan.

Bonpocnwi:

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

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

3. IIpaBuna qudpepeHnnpoBaHus dJEMEHTAPHBIX (YHKIIAM.

4. TTpousBoHas HEIBHOU (DYHKIIUU.

Kntouegvie nonamus: npupaiieHie apryMenTa, npupaiieHue QyHKIuu, npeaena OTHOUICHHS
npupameHust QyHKIUN K TPUPALICHAI0 apTyMeHTa, CeKyIlasi, KacareiabHas, YriaoBoi ko3dduiuent
KacaTelbHOU, CKOPOCTh MPU MPSIMOJIMHEHHOM ABMXEHUU, TUPHEPEHIUPYEMOCTh (PYHKIIMH B TOUKE
Y Ha MHTEpBaJie, MPOU3BOAHAS alredpanueckoil CyMMbl (yHKIWH, MPOU3BOJHAS NMPOU3BEACHUS U
YaCTHOTO ABYX (PYHKIIMI, TPOU3BOIHAS CIIOKHON M HEIBHOU ()YHKIUH.

Bropoii cemecTp

Jlexnus 1. IlpousBognas u nudpepeHuma.

Bonpocuwi:

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

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

Knrouesvie nonamus: rnaBHas TuHEHHas 4acTh npupamieHus QyHkuuu, auddepeniman ap-
TYMEHTa, OTHOIIeHue quddepennuana GyHkun K auddepeHnuany apryMeHTa, YCKOpeHHe TOYKU
MIPH NPSAMOJIMHEHHOM JIBUKCHHH.

Jlekuus 2. IlpousBoanas u nuddepenuuali.

Bonpocwi:

1. OcuoBHble Teopemsl auddepeHuansaoro ucunciaenus: ®epma, Pomns, Jlarpanxka, Jlo-
MUTAJS.

Knrouegvre nonsmus: muddepennmnpyemast GyHKIus, HanOoIIbIIee 1 HAUMEHbBIIIEEe 3HAYCHUS
middepenumpyemont pyHkuuu, Gpopmynsl JlarpaHka KOHEUHbIX U OECKOHEYHO MAalbIX MpHpallie-
HUM QYHKIMH, IpaBuIIo JlonuTans pacKpbITHs HEONPEAEIEHHOCTEH.

Jlexkuus 3. UccnenoBanue GpyHKuuii.

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 nonsamus: TOCTOSIHHBIE, BO3pacTarole, yObIBaromue (pyHKIUH;, reoMeTpHhye-
CKUI CMBICIT JIOCTaTOYHBIX YCIIOBHH MOHOTOHHOCTH ()YHKIWH; TOYKH MAKCHMyMa W TOYKH MHHH-
MyMa; CTallMOHapHble TOYKM M KPUTHYECKHE TOUYKU 1-TO poja; IIaAKUH M OCTPBIH IKCTpEeMyM
(GyHKIIMY, N3MEHEHHE YTII0B HAKJIOHA KacaTeNIbHBIX K KPUBOU C OCTPHIX YIJIOB HA TYIBIE YIIIBI IPU
nepexozie Yepe3 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 TpaduKka; TOuku nepernda rpaduka, KpUTHUECKUE TOUYKH 2 — IO pOJa; BEPTUKAIb-
HbI€, TOPU30HTANIbHBIE U HAKIIOHHBIE aCUMIITOTHI Tpaduka, 00JacTh ONpeAeeHUs U TOYKU pa3pbiBa
¢GbyHKIMU; YE€THOCTh WM HEYETHOCTh (DYHKIIMM; HAJMYME aCUMIOTOT; MHTEPBaJIbl MOHOTOHHOCTH,
TOYKH SKCTPEMyMa U SKCTPEMYMBI; HHTEPBAJIbI BBITYKJIOCTH, BOTHYTOCTH M TOUKH Ieperuda; TOuku
nepeceueHus rpaduka ¢ 0csIMU KOOPHHAT.



Jlekuus 5. @yHKIIMHM HECKOJIbKHX NepeMeHHBbIX.

Bonpocnwi:

1. OcHoBHbIE OHATHA O PYHKIHMIX HECKOJIBKHUX MEPEMEHHBIX.

Kniouesvie nonamus: (GyHKIHS ABYX NEPEMEHHBIX, HE3aBUCHMbIE M 3aBUCHMas IIepeMEH-
HbIE, 00JaCTh ONpEACTICHUS 1 MHOXKECTBO 3HAUeHUH (DYHKIIMU, OKPECTHOCTh TOUKH, BHYTPEHHUE U
IpaHUYHbIE TOUKU 00JIaCTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAasi U1 HEOrpaHUUYCHHAs
00acTh, QYHKIHS N IepeMEHHBIX.

Jlexnusi 6. @yHKIHH HECKOJBKHX MepeMeHHbIX.

Bonpocwi:

1. IIpenen ¢pyHkmMM ABYX nepeMeHHbIX. OCHOBHBIE TEOPEMBI O Ipeeiax.

Knioueevie nonsimusi: OKpeCTHOCTh TOYKH, cTpemiieHue Touku M(X; Y) K ToUke 1o JiroooMy
IyTH, npenen QyHKIUY 0 00euM MEepeMEHHBIM, npeaen (pyHKIUM M0 KaKA0H MepeMEHHON B OT-
JeTbHOCTH, OECKOHEYHO Majias M OecKOHeuHO Oonbmias (yHKIWUW JBYX NEPEMEHHBIX, HEONpeae-
JEHHOCTHU YETHIPEX OCHOBHBIX BUJIOB.

Jlekums /. @yHKIIUHM HECKOJIbKHX NepeMeHHBbIX.

Bonpocwi:

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

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

Kniouegvie nonsasmusa: npenen GyHKIMM B TOUKH U 3HaUCHHE (PYHKIUHU B TOUKE, TOUKU U JIHU-
HUM pa3pbiBa (YHKIHH, HENPEPHIBHOCTH B 00JACTH, OTPAaHUYCHHOCTh HEMPEPBHIBHOW (YHKIIHH,
HauOoJbllIee U HAUMEHbIlIee 3HaYeHUs (PYHKIMH HENPEephIBHOIN B 3aMKHYTOH OrpaHMYEHHOH 00ia-
CTH, YAaCTHBIE NMPUPAILIEHUS U YACTHbIE IPOU3BO/IHBIE, PU3NUYECKUIN CMBICIT YACTHBIX MPOU3BOJAHbIX.

Jlekuus 8. @yHKIUM HECKOJIbKHX NepeMeHHbIX.

Bonpocuwi:

1. ITosHoe mpupaleHre U nonHeli Auddepernnan GyHKIUN ABYX MEPEMEHHBIX.

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

Kniouegvie nonamus: npupaiieHie GyHKIMHM 1O 00€HM NEpeMEHHbIM, (opMysa MOJHOTO
npupainienuss QyHKUIUU JBYX HEpeMEHHbIX, auddepenuupyemas (QyHKUMs, TJIaBHas JIMHEWHas
YacTh MOJHOTO MPHUPAIIEHUs, TPOU3BOIHAS 110 HANPABIECHUIO, IPAAUEHT (YHKIUH, JUHUU YPOBHS
(YHKIIUY IBYX [TIE€PEMEHHBIX.

Jlexkuus 9. HeonpeneneHHbIi HHTerpaJ.

Bonpocuwi:

1. ITepBooOpa3Hast u HeonpeaenéHHbIi nHTerpai. CBoWCTBa HEONPENEIEHHOTO HHTErpaa.

2. Tabnuua HeolpeieaEHHBIX HUHTErpaioB. MeTo] HemocpeICTBEHHOTO UHTErPUPOBAHHUS.

Kniouegvie nonsamusa: nepBooOpa3Has, HEONpeneIEHHbI MHTErpal Kak oOImMHA BHJ Bcex
MepBOOOPaA3HbIX, IEPEMEHHAs HHTEIPUPOBAHNUS, OJIBIHTETpaIbHAS (QYHKIUS, Ta0IHIa UHTErPaJIoB,
METO/Ibl UHTEIPUPOBAHHUS, UHTETpAJIbHASL KPUBas.

Jlexuus 10. HeonpenesieHHbI HHTErpaJl.

Bonpocuwi:

1. Mertoa uHTErpUpOBaHUs 3aMEHON TIEPEMEHHOM.

2. MeTtoJ MIHTErpUPOBAHUS IO YACTSIM.

Kniouegvie nonamus.: hopmyna 3aMeHbl IEPEMEHHOM B HEOIpeIeIEHHOM MHTErpaje, METO
MOJICTAHOBKH, JIMHEHHBIE 10/ICTAHOBKH, OOpalieHue mpasuia JudQepeHIrnpoBaHus MPOU3BEICHHS
nByX GyHKIUH; (opMylia MHTErPUPOBAHUS IO YACTSIM JJIs HEONpeAeNE€HHOTo MHTEerpaia; Tpu
IPYIIBl UHTETPAIOB, OEPYIIUXCS METOIOM UHTETPUPOBAHUS 0 YaCTSAM; MIPUBEICHHE MHTErpaia K
camMoMy ce0e METOJJOM MHTErPUPOBAHHUS MO YACTSIM.

Jlexnus 11. HeonpenejieHHbII HHTErpaJl.

Bonpocnwi:

1. CneunanbHble TPUEMbl HHTETPUPOBAHUS HEKOTOPHIX TPUTOHOMETPUUECKUX (PYHKIUH.

Kniouesvie nonsamus: 0OCHOBHbIE TPUTOHOMETPUYECKUE TOKACCTBA, IPOU3BEACHUS YETHBIX U
HEYETHBIX CTETEHEH CHHyca M KOCHMHYCa OHOTO apryMeHTa, (pOpMYIbl TOHWKEHUS YETHOH CTere-



HU CHHYCa U KOCHHYca, (OpMYJIbI peoOpa3oBaHus MPOU3BEICHUH CHHYCa U KOCHHYCA B alreopan-
YeCKHe CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI, [O/BECHNE JIMHEHHON (QYHKLIUHU O] 3HAK AUQ-
depennuana.

Jlexnus 12. HeonpeaejieHHbII HHTErpaJl.

Bonpocuwi:

1. MaTrerpansl ot GyHKIMH, COAEPIKAIMX KBAJAPATHBIM TPEXUJIEH.

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

Knrouesvie nonsimus: BplieNIeHUE TTOJHOTO KBaJipaTa U3 KBaJpaTHOrO TPEXWIECHA, TMHEHHbIE
IIOJICTAHOBKHU, METOJl MHTEIPUPOBAHUS 3aMEHOI MIEPEMEHHOM, METOl HMHTErPUPOBAHUS PALIUOHATIH-
3alMel NOIBIHTETPAILHOTO BBIPAYKEHUS.

Jlexnus 13. OnpeneeHHbId HHTErpaJl.

Bonpocwi:

1. Ompenenenue onpenesEHHOrO UHTErpaja Kak Ipejesia HHTerpajabHOM cyMMbl. Teopema
CYLIECTBOBAHMSI OIIPEIEIEHHOIO UHTETpaIa.

2. OcHOBHBIE CBOICTBa ONpeIeIEHHOrO HHTErpaa.

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

Jleknus 14. OnpeneneHHbId MHTErpaJl.

Bonpocwi:

1. Beiuucnenue onpeaenéHHOro MHTErpaia.

2. HecoOcTBEHHbIE HHTETPAJIbI IEPBOTO POJIA.

Knouesvie nonsmus: popmyna Herotona-JleiiOnuna, ¢opmyrna 3aMeHBI NEPEeMEHHOW B
OIpeIeIEHHOM MHTErpajie, MHTErpayibl OT YETHBIX U HEYETHBIX (YHKUUN [0 CUMMETPUYHOMY MPO-
MEXYTKY, (GopMyJia HHTETPUPOBAHUS 0 YaCTAM I ONpPEEIEHHOIO MHTerpajia, HeCOOCTBEHHBIN
MHTETpaj NepBOro poJia Kak MHTErpajl OT HEMPEPhIBHOW (PYHKIIUU MO0 OECKOHEYHOMY IIPOMEXKYTKY,
CXOAMMOCTh U PacXOJUMOCTh HECOOCTBEHHOIO HHTerpana, odoOmieHHble (opmynsl HproToHa-
JleliOHM1IA.

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 (QyHKIMH, (opMylia MJIoLaJd KpUBOJIMHEHHON Tpanenuu, ¢op-
MyJia IUIOIIAIU TUIOCKON (UTYpBHI.

Jlexkuus 16. InddepenunaibHble ypaBHeHHs NMePBOro NopsaKa.

Bonpocnwi:

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

2. lnddepennmansabie YpaBHEHUS C pa3IeJICHHBIMA U Pa3elTIONIMMHICS TIePEMEHHBIMH.

Kniouegvie nonamusa: nuddepeHunanbHoe ypaBHEHHE, MNOPAAOK aAuddepeHInanbHOro
YpaBHEHHUsI, ypaBHEHUS! C YaCTHBIMH IPOU3BOJHBIMH, OOBIKHOBEHHbIE NU(depeHIaibHble ypaB-
HeHusl, TudepeHIaIbHoe ypaBHEHHE MIepPBOro MOopsaKa, 00JacTh ONpeeseHHs] ypaBHEHus, pe-
IIeHHE ypaBHEHUs, MHTEerpalibHasl KpHUBasi, o0llee pelieHre ypaBHEeHUs, YaCTHOE PellleHUE ypaBHe-
Hus, 3a7a4ya Ko, HauanbHOE ycloBUE, TeoMeTpuueckuii cMmbic 3anaun Ko, Teopema Ilukapa,
0cob0e pelIieHne; ypaBHEeHHs ¢ pa3ielIeHHbIMU U Pa3AesSIOIUMUCS ePEMEHHBIMH.

Jlexkuus 17. InddepeHunaibuble YpaBHeHUs] BTOPOro MOPsiAKa, J0MyCKAOIHe I0-
HMKeHHUe MopsiAKa.

Bonpocuwi:

1. OcHoBHbIe noHATHS AU dEepeHITNATBHBIX YpaBHEHUHN 2-T0 TIOPSIKA.

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

Kniouesvie nonamusa: nuddepeHnanbHoe ypaBHEHHE BTOPOro Mopsiaka, 00JacTh omnpese-
JICHUsS ypaBHEHUs, pellieHHe, OO0Ilee pelIeHHe M YacTHOE pElIeHHEe ypaBHeHUs, 3agada Kormm,



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. JIluneiinbie auddepeHunaibHble YpaBHEeHHsI BTOPOro MOPSiAKa € MOCTO-
SAHHBIMHU K03 puuueHTaMu.

Bonpocnwi:

1. Jluneiinsie quddepeHraabHbple ypaBHEHUs 2-T0 MOPSAIKA C TOCTOSHHBIMU KO3 pueH-
TaMH.

2. CBoiicTBa perieHuil TMHEHHBIX YpaBHEHUH.

3. Pemienne nuHEHHBIX HEOMHOPOIHBIX AHU(DdepeHInanbHbIX ypaBHEHUN 2-TO MOpsAKa C
MOCTOSIHHBIMU KO3((QULIMEHTaMU C [TPaBOM YacThIO CIIEUAIBLHOTO BU/IA.

Kniouegvie nonamusa: nunerinoe muddepeHpaibHoe ypaBHEHHE BTOPOTo MOPSIIKA C IOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJHOE ypaBHEHUS; CBOMCTBA OJIHOPOJHBIX
YPaBHEHUH, JIMHENHO 3aBUCUMBIE U HE3aBUCHMBIE PELICHUS, ONPEAECIUTENb BpoHCKOro, xapakre-
PUCTUYECKOE YPABHEHUE, IEHCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUUYECKOIO ypaBHeE-
HUS, METOJ HeOolpeAeNeHHbIX K03()PUIMEeHTOB, MpaBas 4acTh ypaBHeHHS Buaa f(x)=e** P (X),
npasas 4acTb Buaa f(x)=e* (P,(x)cosbx +Q,, (x)sinbx).

3. MeToauyeckne yKazaHusi JUIsl 00y4alOIIMXCs MO0 MOAT0TOBKe K MPAKTHYECKHM 3aHATHAM

1. UreHne KOHCIIEKTa JIEKIIMI U yueOHHMKA JOKHO COMPOBOXKIATHCS MPAKTUUECKUM pelle-
HUEM U MCCIIEIOBAHUEM MATEMaTHYECKUX 3a/1a4 HA OCHOBAaHUU TEOPETHUYECKUX MOJOKECHUM AUCIU-
IJIMHBIL, JJI 4YETO PEKOMEHYETCS 3aBECTH CIEUUAIbHYIO TeTpadb. ECIM CTyIeHT BUIUT HECKOJIBKO
IyTeW AJIs pelleHus 3aauu, TO OH JOJDKEH CPaBHUTh UX M BbIOpATh U3 HUX camblil y0O0HBIH. [1o-
JIE3HO J0 Hayajla BBIYMCIIEHUM COCTaBUTh KPAaTKHUM IJaH pelieHusd. PemeHus 3agad U mpuMepoB
clielyeT u3jarath HoJpoOHO, OOOCHOBBIBaTh KaKIbI ATAll PELIECHUs, UCXOJs U3 TEOPETUUECKUX
MOJIOKEHUM Kypca. BelunciieHus pacroiaraTe B CTPOIOM IOPSIAKE, OTAEIISIS BCIIOMOTAaTeNIbHBIE BhI-
YHCJIEHUSI OT OCHOBHBIX. OIMOOYHbBIE 3alMCH CIEAYeT HE CTUpaTh U HE 3aMa3blBaTh, a 3a4EpKU-
BaTh. B MpPOMEXYTOYHBIX BBIYHCICHUSX HE CIEAYET BBOJIUTH MPUONMIKEHHbIC 3HAYCHUS] KOPHEH,
nmorapu@MoB, yucia T U T.I. YepTeKu MOKHO BBIIOJIHATH OT PYKH, HO aKKypaTHO U B COOTBET-
CTBUHU C JAHHBIMH YCIIOBHSIMHU U yKa3zaHueM MmaciiTtaba. Eciu yeprex Tpedyer 0co00 TIIAaTenTbHOTO
BBHITIOJTHEHU S, HATIPUMeED, TIpU rpaduueckoil mpoBepKe pelieHrs, MOTyYeHHOTO MYTEM BBIYU CIICHHH,
TO CJIEYET MOJIb30BaThCS JIMHENKOM, TPAHCIIOPTUPOM U JIEKATIOM.

2. PemieHne Kaxaoro 3afjaHus JOJDKHO JIOBOJUTHCA O OKOHYATEIbHOI'O OTBETA, KOTOPOTO
TpeOyeT yciaoBue, U, IO BO3MOKHOCTH, B O0IIEM BHJIE C BEIBOJIOM (POPMYIIbI. 3aTE€M B MOTYYEHHYIO
(bopMyiTy NOACTABISIOT YUCIOBBIE 3HAUCHUS (€CITU TaKOBBIE JaHbI) BXOASIINX B HEEe OYKB.

3. Ilomy4eHHBII OTBET CIEAYET MPOBEPATH CIIOCOOAMH, BBITEKAIONIUMH U3 CYIIECTBA JaH-
HOW 3amauu. Ecnm, Hampumep, pemianach 3ajjadya ¢ KOHKPETHBIM (PU3HUYECKUM, F€OMETPUUYECKUM
VI SKOHOMHUYECKHM COAEPKAHUEM, TO MOJIE3HO MPEkKIE BCETO MPOBEPUTH Pa3MEPHOCTh MOJIY4YEH-
Horo otBera. [lone3Ho Takxke, €c BO3MOXKHO, PELIMTh 33]a4y HECKOJIbKUMH CIIOCOOAMHU M CPaB-
HUTH MTOJTYYEHHBIE PE3YyIIbTaTHhI.

4. Pemienue 3a/a4 OMPEAEICHHOTO TUMA HY)KHO NMPOJOJDKAThH /10 MPHUOOPETEHUS TBEPIBIX
HaBBIKOB B UX pemieHnH. OJHAKO ClIeyeT MpelocTepedb OT BECbMa paclpOoCTPaHEHHOW OIIMOKH,
3aKJIIOYaoIeiicss B TOM, YTO OJaromnoyiyyHoe pelleHue 3a7ay BOCIPUHHMAETCS CTYAEHTOM Kak
MIPU3HAK XOPOILIEro yCBOECHMS Teopuu. [IpaBriibHOE pemeHne 3aaq 4acTo MOJIy4aeTcsl B pe3ylib-
TaTe MPUMEHEHHUs] MEXaHUYECKH 3ay4eHHBIX (JOpMYJ M YKa3aHUHM MO UX MCIIOJIB30BaHMIO 0€3 MOHU-
MaHUs CYIIHOCTH. MOHO CKa3aTh, UTO YMEHUE peliaTh 3aJauu SBJISETCS HEOOXOIUMBIM, HO SIBHO
HEJIOCTATOYHBIM YCJIOBUEM XOPOLLIEro 3HAaHUSI TEOPUH.

5. Ecnu mpu pelnieHun MpakTUYEeCKUX 33/ad y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelIuTh
KOTOPBIE CAMOCTOSITETILHO HE yJaeTcsl, OH MOKET OOpaTUThCA K MPENOAABATENIO sl OJTYYESHHUS OT
HEro yKa3aHWil B BUJI€ MMCbMEHHON WJIM YCTHOW KOHCYIbTalMil. B cBOMX 3ampocax CTyAeHT A0JI-
’K€H TOYHO YKa3bIBaTh, B YEM OH HCIIBITBIBACT 3aTPYJHECHUE MPU PELICHUU 3a7a4, KAKOB XapaKkTep
3TOTO 3aTPYAHEHHUS, MPUBECTH IMpearoiaraeMblii MaH peleHus. 3a KOHCYIbTalluel cienyer o0-



palarbcs U B CIy4asix, €CJIM BOSHUKHYT COMHEHUS B IPAaBUJIBHOCTH OTBETOB PEIIAEMBIX 3a/1a4 WIN
B IIPaBHWJIBHOCTH OTBETOB HA BOIPOCHI I 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 MaTpUIly; HEJIMHEHHBIE OllEepallui: YMHO)KEHHUE, BO3BEICHUE B LENIYIO MOJIOKHUTEIbHYIO
CTEIIEHb, TPAHCIIOHMPOBAHUE MATPUL]; OCHOBHBIEC CBOMCTBA HEJIMHEHHBIX ONEPALIUAN.

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 ) Haitnure 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 ) [IpoBepsbTe, 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 TWArOHANM KBAJAPATHOW MaTpPHUIIbI, MUHOD U aJl-
reOpanyeckoe JOMOJHEHUE JJIeMeHTa ompeaenutens, npaBuio Cappyca, TeopeMa pasiioKeHHS,
¢dbopmynel Jlannaca, BEIYUCICHNE OMPEIEIUTENS] HA OCHOBAHUHU CBOMCTB OOHYJTMBAHUEM DIIEMEHTOB
CTPOKH HJIA CTOJIONIA.

3aoanus:
1. Jano: A = ( _; i ) B= (i _31| ) [IpoBepbte, 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. Beraucnure onpenenurenu mno npasmry 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 [0 STOMY PAIY:

1 2 3 4
2 3 0 0 2 5 9

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

5. Beruncnure onpeaenuTenb, OOHYINB MPeIBAPUTEIBHO KaKoi — TUO0 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. Pemenre MaTpuuHbIX YpaBHEHUH.
2. Pemienne cuctemsl 3-X JIMHEHHBIX YpaBHEHUH ¢ 3-Ms Hem3BeCTHbIMH IO Gopmynam Kpa-

Mepa ¥ METOJIOM OOpaTHOM MaTpHUIIbL.

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

JIEHHAs1 MAaTPUIIbI, areOpandecKue JOTOTHEHUS SJIEMEHTOB MaTPHIIbI, IPUCOCTUHEHHAS MATPHUIIA,
MaTpUYHOE YPaBHEHUE U €r0 PEeIICHUE, ONIPEACTUTENb TMHEHHON CUCTEMbI, BCTIOMOTaTEIbHbBIE
ornpenenutend, popmynsl Kpamepa.

pHLBL.

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

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

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

2 8 9

X+2y+ z =4,
4. Pemute cucteMy | 3x—5y+3z =1, mo ¢popmynam Kpamepa u metooM 0OpaTHOM MaT-
2X+7y—z2 =8

3ansitue 4. CucremMbl JIMHEHHBIX YPABHEHHHA.

Bonpocuwi:

1. Pemenue nuHEWHBIX CUCTEM MeToIoM ["aycca.

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

TapHble MpeoOpa3oBaHUs MATPUI] U JMHEHHBIX CHCTEM, PaBHOCHIIbHBIE CUCTEMBI, HYJIEBOE U MpO-
THBOPEUMBOE YpPaBHEHHS CHCTEMBbI, paclIMpEHHasi MaTpulla CUCTEMbI, TPEyrojibHas MaTpHlla, Tpa-
NelreBuIHas MaTpuLa, NpsiMoil 1 oOpaTHbIN X0 nporiecca ["aycca.

3aoanus:
1. Pemmure cuctemsl ypaBHeHUI MeTogoM [aycca:
X, +2X, +3X, =6, 3%, — 2%, +3x%; — 3%, =0,
a) 12X, +3X, — X, =4, 0) 43%, —2X, =X, + X, =0,
3% + X, —4X%; =0; X, — X, +2X; +5X, =0;

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

2. Pemiute MaTpu4HbIC YpaBHEHUS:

a)21X_107_ 6)x43—ii
1 1) (8 1 2) 11"0_1'

3anstue 5. CucreMbl JIMHEHHBIX YPABHEHUI.
Bonpocuwi:



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

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

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

Kntouegvie nonamus: nuHeitHas cuctema ¢ 0a3ucoMm, 0a3uMCHbIE HEU3BECTHbIE, CBOOOIHbBIE
HEHM3BECTHBIC, 00Illee PEIICHUE, YaCTHOE pellIeHne, 0a3iCHOE pelieHre, MHHOp K — ro mopsiika mar-
pUIBL, Oompe/eseHrne panra Matpuibl, metof JXopaana — ["aycca aneMeHTapHbBIX npeoOpa3zoBaHUi
MaTpUIIbl, pAaHT MATPHUIIBI CHCTEMBI, PaHT PACHIMPEHHON MaTpHIbl, (GopMyarpoBKa TeopeMbl Kpo-
Hekepa — Karmenin, HecoBMecTHas ccTeMa, onpeeNiéHHas cucTeMa, HeolpeieaéHHas cucTeMa.

3aoanus:

1. HaiiquTe 6a3ucHbIe pelieHns CUCTeMbl ypaBHeHH MeToioM JKopaana — [aycca:
a) X, +2X, — X3 =5, 6) 3% + X, — X —2X, =4,
2X, — X, —3Xy =—4; X+ X, =X +2X, =1;

X+ X, + X5 + X, =2, 3%, — X, + 2X; + 2X, =18,
B) 12X, +2X, — X; + 2X, = -2, T) 4= X, — X, +2X, =0,

X — X, =X, =2, X + X, + X3 — 2%, =1.
2. YCTaHOBUTE COBMECTHOCTH CHCTEM:

X+ X+ X = 3, X —2X, — 3%X; =-3,
a) X 4 X, + 3%y =—1, 6) X +3X,— 5% = 0,

2X + X, — 2% = 1, - X +4%,+ X;= 3,

X +2X, =3%; = 1. 3% + X, —13%, =—6.

2%+ X, — Xg— X+ X =1,
B) X — X+ Xg+ X,— 2% =0,
3X, +3X, —3X; —3X, +4X; = 2,
4X, +5X, —=5X; —=5X, + 7X; = 3.

3ansitue 6. CucreMbl JIMHEHHBIX YPABHEHHH.

Bonpocuwi:

1. Beiuucnenue coOCTBEHHBIX 3HaYEHHUM U COOCTBEHHBIX BEKTOPOB KBaJIPaTHON MaTpPHUIIBL.

Knrouesvie nonamus: ogHOpPOJHAs JUHEWHAs CUCTEMA, ONPENEIUTENb OQHOPOJHOW CHCTE-
MBI, COOCTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI KBaIPATHOW MATPHUIIbl, XapaKTEPUCTUUECKOE
YPaBHEHUE U XapaKTEPUCTUUECKUI MHOIOWIEH MaTpuLbl, MeTox JXKopaana — 'aycca.

3aoanus:

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

a0 4 31 6)|-3 1 0 |;
0 5 6 12 6 -3
-3 2 0 1 8 23

B)|-2 1 O0; |05 7;
15 -7 4 0 3 1
4 0 5

m|7 -2 9
3 0 6

3ansitue 7. MeToa KOOpAMHAT.

Bonpocbwi:

1. lexapTOBbI KOOPAMHATHI TOYKM HA IPSIMOM M HA MJIOCKOCTH.

2. JIBe mpocTeime 3a1a4i aHATUTHYECKON T€OMETPHUH Ha TIJIOCKOCTH.

3. CocraBieHHe ypaBHEHUS JTUHHH KaK T'€OMETPUYECKOTO MeCTa TOYEK, OOIaNaroluX 3a-
AHHBIM CBOHMCTBOM.

Kntouegvie nonsamus: nexapToBbl KOOPAUHATHI Ha MPSMOM, BEMMYMHA U JJIMHA OTpE3Ka Ha
MPSIMOM, JA€KapTOBbI KOOPJIWHATHI TOUKHU Ha IUIOCKOCTH, (POpMysa pacCTOSHUS MEXAY ABYMs TOY-



KaMu, (OpMYJIbI ICTICHUSI OTPE3Ka B JAaHHOM OTHOIIICHUH, ONPEICICHUE YPAaBHCHHUS C JIBYMS Iepe-
MEHHBIMH, OIPEICIICHUE YPaBHECHUS JIMHUH, TEKYIIUE KOOPAMHATHI TOYKH JIMHUHM, KAHOHUYECKUE
ypaBHEHHSI KPUBBIX BTOPOTO MOPSIKA.

3aoanus:

1. TToctpotite Ha yuciaoBoi 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)AuB; 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 yepe3 Touku M(2; —3) u N(-6; 5). Haiiaure Ha 3TOH HPAMOH TOUKY,
OpAMHAaTa KOTOPOH paBHa —d.

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

9. Hanmmure ypaBHEHHE MHOXECTBA TOUYECK, CyMMa PACCTOSTHUM KaXKJJOW U3 KOTOPBIX OT TO-
uek F1(2; 0) u F2(—2; 0) paHa 245 .

10. Hanmmure ypaBHeHue Tpackropuu To4ku M(X; ), KOTOpasi IpH CBOEM IBIIKCHUH OCTa-
ercs BnBoe ommwke k Touke A(0; —1), yem k Touke B(0; 4).

3ansitue 8. [Ipsamas JIuHUS.

Bonpocuwi:

1. YpaBHeHue npsMoit: a) mpoxoAasiiei yepe3 JaHHYIO TOYKY B JaHHOM HaIlpaBlIeHUH; 0) ¢
YIJI0BBIM KO3((PUIIMEHTOM; B) MPOXOASIIEH Yepe3 /IBE JlaHHbIE TOUKH; I') 00llee ypaBHEHUE Ips-
MOH.

2. YpaBHEHHE TTyYKa MPSIMBIX.

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

Kniouesvle nonsamusa: onpeneneHue yriia HaKJoOHa M YIIIOBOTO KO HUIMEHTA TPSMOH, yT-
J0BOH KOA(UIMEHT OTpe3Ka, HETIOJHbIE YpaBHEHHSI MPSIMOM, 3HAYCHHS TAHTEHCAa HEKOTOPBIX YT-
JI0B, (hOpMYJIBI AETICHUS OTPE3Ka MOI0JIaM, TIOHATHE U ypaBHEHUE IyYKa MPSMBIX, OTNpe/ieJIeHHe yr-
J1a MEXTy TBYMS IPSIMBIMH, YCIIOBUS TTAPAIUIETFHOCTH W IEPIICHINKYISPHOCTH MTPSIMBIX.

3aoanus:

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

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

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

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

4. Onpenenure mapamerpsl K u b mpsimoit, npoxosiiei yepes Touky A(2; 3) 1 COCTaBIIAIO-
et ¢ ocbto OX yromn 45°. CoctaBbTe ypaBHEHHE TOH MPSMOH.

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



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

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

8. Harmmure ypaBHeHHE mpsaMoii, 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, 6X—4y—-9=0, 6x+4y—-5=0, 2x + 3y — 6 = 0 ykaxu-
TE MapaJulebHbIC U NEPICHINKYIISPHBIE.

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

12. Hanmmure ypaBHEHHE TPSAMOM, eciid Touka A(2; 3) CIy)KUT OCHOBaHHEM IEPICHINKY-
Jsipa, ONYIICHHOTO U3 Hadaia KOOPAWHAT Ha 3Ty MPSIMYIO.

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

3ansaTue 9. [Ipsimas aunus.

Bonpocwi:

1. PaccTosiHre OT TOYKH 10 MPSMOIA.

2. CMmemaHHbIe 3212491 Ha MPSMYIO.

Knouegvie nowssmus: hopmyna pacCTOSHUS OT TOYKU JO MPSMOM, PACCTOSHUE MEKIY Ta-
paJUIETILHBIMU TIPSIMBIMH, OTIPEACTICHUE BBICOTHI TPEYTOJIbHUKA, YpPaBHEHHE My4Ka MPSMBIX C IIEH-
TPOM B JJAHHOH TOYKE; YpaBHEHHUE MPSMOU, IPOXOIAIICH Yepe3 JBE NaHHbIC TOYKH; o0IIee ypaBHe-
HUE TPSIMOM; TOYKA MEPEeceUeHus: IBYX MPIAMBIX; (OPMYIBI JEeNIEHUS OTpe3Ka IOIOoJaM; yCIOBHUS
MapauieNbHOCTH U NEPIICHANKYISIPHOCTH ABYX MPSMBIX.

3aoanus:

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

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

3. HaiimuTe ypaBHEHHE MPsIMOH, Ipoxoasmiei yepe3 Touky (—1; 1) Tak, uToOsl cepenuHa ee
oTpe3Ka Mexay npsmbiMu 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) ypaBHeHue BbicoTbl AM 4X+Yy =06, rie M — Touka mepecedeHus BBICOT.
Hanumre ypasaenus ctopon AC, BC u Beicotst CM.

5. Hanummre ypaBHeHHe NpsMOH, Ipoxoasiied uepe3 Touky M mepeceueHHs] HpsSMBIX
5x—y+ 10 =0 u 8x + 4y + 9 = 0 u mapayienbHOI mpsimMoii X + 3y = 0.

3ansitue 10. KpuBble BTOpOro nopsiaka.

Bonpocbwi:

1. KpuBbie BToporo nopsijika: OKpy>KHOCTb.

2. Dric.

Kniouegvie nonsmus: obiiee ypaBHEHHE JTMHUNA BTOPOTO MOPSAKA; YCIOBUSA, IPU KOTOPBIX
o0IIee ypaBHEHHE ONPEACISET OKPY)KHOCTB; BBIJICIICHUE MOJIHBIX KBA/IPAaTOB B OOIIEM YpaBHEHHUH
JMHUNA BTOPOTO MOPSJIKA; LEHTP U PAJANyC OKPYKHOCTH; KAHOHHYECKOE YpaBHEHUE OKPYKHOCTH;
dbopMyIBl JeTeHHs OTpe3Ka IOMOJIaM; TOYKW TepeCcCeUeHHsl JIMHHA; pelIeHHe CHUCTEM JMHEWHBIX
ypaBHEHMH, omnpe/iesieHHe 1 KAHOHMYECKOe YPaBHEHUE 3JUTUICA; (POKYCHI, TOIYOCH, SIKCHEHTPUCH-
TeT U (hOKATbHBIC PAIHYCHI JIUIATICA.

3aoanus:

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

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



3. OxpyxHOCTh Kacaercsi oc OX B Hayajie KOOpAWHAT U MpoxoauT uepe3 Touky A (0; 4).
Hanummre ypaBHeHHe OKpY>KHOCTH U HalTH TOUKH MepeceueHus e€ ¢ OuccekTpucaMu KOopIuHaT-
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. Haiiaure: a) momyocw; 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. Hanumyre KaHOHMYECKOE YpaBHEHHE JIIIMIICA, MPOXOMASIIEro 4yepe3 TOUKH M, (2;3) u

M{l;ﬁ .

2

8. DIIMIC IPOXOAUT Yepe3 TOUuKy M(—4;+/21) M UMeeT SKCIEHTPHCUTET & :%. Hanummre

ypaBHEHHUE AILIUIICA U HalauTe (poKaabHbIE paguychl TOUku M.

9. Ha smumce 9x2 + 25y? = 225 HaiiguTe TOUKy, PacCTOSIHHE KOTOPOil OT TIpaBoro (Gokyca B
YeThIpe pa3a 0oJIbIIe 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.

Kniouegvie nonsmus: onpeneneHus U KaHOHUYECKHUE YPAaBHEHMs TUIEpOOJBl U Mapalodibl;
(OKYCBI, TIOTYOCH, SKCIIEHTPUCUTET, ACHMITOTHI ¥ (POKATBHBIE PaInyChl TUTIEPOOIIBI; TUPEKTPHCa U
(doxanpHbIN TapamMeTp napadoIbl

3aoanus:

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

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

a) IeNCTBUTENIbHAS MIOJIyOCh a = 245 , @ OKCIICHTPUCHUTET & =4/12;

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 ypaBHEHUE MapaOoJIbl:

a) nmpoxosmei gepe3 Touku (0; 0) u (1; —3) u cumMmMeTpuIHOM OTHOCHUTENBHO och OX;

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

5. Hanumure ypaBHeHHe mapaboibl U €€ JUPEKTPUCHI, €CIM U3BECTHO, YTO Mapadoia mpo-
XOJUT 4epe3 TOUKH TepecedeHus npsaMoit X + Y = 0 u okpyxsocTH X2 + y? + 4y = 0 ¥ cuMMeTpHYHA
otHOcuTeNbHO ocu Oy.

6. Ha mapa6oie y? = 6x Haiiaute TouKy, GoKaTbHBIH paauyc KOTOpOii paseH 4,5.

7. Hanumre ypaBHEHHE MHOXECTBA TOYEK, OJJMHAKOBO yaaneHHbIX oT Touku F(0; 2) u ot
npsMoil y = 4. Haliiute TOUKH NepecedeHus 3TO KpUBOM ¢ OCSIMH KOOPAMHAT U MOCTpPOiiTe ee.

3ansTue 12. BekTopHas aareopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATHI, JJINHA U HANPABIIAIOLINE KOCUHYCBI BEKTOpA.

2. Jluneiinple onepanuy HajJ BEKTOpaMHU B KOOpAMHATHOH (opme. PaznoxkeHune BekTopa 1o
0a3ncy Ha MIOCKOCTH.

Knrouesvie nonssmus: ekapToBbl KOOPJUHATHI TOUKU U BEKTOpa B IPOCTPAHCTBE, AJIMHA U
HaMpaBJSIOIME KOCUHYCBHl BEKTOPA, JIMHEHHbBIE ONepaluu B KOOPAMHATHON (opMme, ycioBus pa-



BEHCTBA U KOJUIMHEAPHOCTH BEKTOPOB, OHATHE 0a3uca Ha TNIOCKOCTH, JTMHEHHAss KOMOWHAITUS BEK-
TOPOB, PA3JIOKEHUE BEKTOpa 110 Oa3HCy.

3aoanus:

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

2. Jlanbl n1Be KoopauHaThl BekTopa: X =4, Y =—12. Onpenenure ero TpeTblo KOOpAUHATY Z
TIPU YCJIOBMH, 4TO |al=13.

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

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

5. Pagmyc-Bextop Touku M cocraBisier ¢ ocsto OX yron 45° u ¢ ocsto Oy — yron 60°. [{nuna
ero paBHa 6. Onpenenute KOopaAuHATH TOUKH M, eciiu ee koopauHaTa Z OTpHIIATeNIbHA.

6. ITo croponam OA u OB npsimoyronbauka OACB 0T/105KeHbI €IMHUYHbIE BEKTOPL | U | C

o0mmuM HayanoM. Belpasurte yepes i U j BekTophl OA, AC,CB, BO,OC, BA, eciu anuHa OA=3 u
OB =4.

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

8. IIpoBephTe KOJTMHEAPHOCTh BEKTOPOB a={2-13} u b={-6;3-9}. YcraHnosuTe, KaKoii
U3 HUX JIJTMHHEE JPYroro M BO CKOJIBKO pa3, KaK OHM HalpaBJICHbI — B OJJHY WJIHA B IIPOTHUBOMOIOXK-
HBIE CTOPOHBI.

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

Bonpocwi:

1. CxanspHoe npousBeieHHEe BEKTOPOB U €ro CBOICTBA.

2. YpaBHEHHE TUIOCKOCTH.

Kniouegvie nonssmus: ckajispHoe NpoU3BEIEHUE, TPOEKIUS BEKTOpa Ha BEKTOP, YCIOBUE Op-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXIY JBYMs BEKTOpaMH, HOPMaJIbHBIH BEKTOpP ITIOCKOCTH,
o0111ee ypaBHEHUE U HETOJIHbIE YPAaBHEHHSI IIJIOCKOCTH.

3aoanus:

1. Haiinute ckanspHOe NpOU3BEICHUE BEKTOPOB a M b, 3Had, 4To |a|=3, |b|=4 M BEKTOpHI
00pa3yroT yroa ¢ = g :

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

a) a-b; 6) (2a—3b)(a+2b).

3. Jlaubl BekTOpbl a=mi+3j+4k, b=4i+mj—7k. IIpu KakoM 3HaYeHMH M DTU BEKTOPHI
MEPIEHUKYIISIPHBI?

4. OnpesienuTe yroi MexIy BekTopaMu a ={1; 2; 3} u b ={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, MPOXO.Isi-
et yepes Touky M1 neprneHuKyIspHO BEKTOpY MM, .

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

8. Hanmmmre ypaBHEHHE IUIOCKOCTH, MPOXoasmiei yepe3 Touky Mo(2; 2; —2) u mapasiens-
HYIO TIockocTH X — 2y — 32 = 0.

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

3aunsrtue 14. [laockocTh ¥ NpsiMasi B MPOCTPAHCTBE.

Bonpocuwi:

1. YpaBHeHus npsMonu.

2. IIpsimast ¥ TIOCKOCTb.



Kniouegvie nonamus: KaHOHUYECKHE U MapaMeTPUUYECKHE ypaBHEHUS MPSMOIL; HAIPaBIISIO-
IIMHA BEKTOP W HaIpaBistomye K03 (UIMEHTh NPSMON; YCIOBUS MapayieIbHOCTH, COBIAAECHUS U
nepeceueHus NpsIMO U MIIOCKOCTH.

3aoanus:

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

5 2 -1

2. CocraBpTe TapaMETPHUUECKUE YpPAaBHEHHS TPSAMOW, MPOXOMSMICH dYepe3 TOUKYy
x-1 y+2 z-1

napajleNbHoO: a) BEKTOpy a={2; —3;5}; 6) npsmoii

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

4 0
o ., X-1 y+1 z —
3. Haitnure TouKy nmepeceueHus npsMon =5 = HIOCKOCTH 2x+3y+z-1=0.
4. Jlokaxkute, 4TO MmpsMas le =Y +11 - ;3 napasuieJbHa iockocTu 2X +y —z = 0, a nps-
x+1 y+1 z+3 .
Mas ——=~—~=-—= JEXKHT B ITOH IIOCKOCTH.
3ansTue 15. [Ipenes u HenmpepbIBHOCTH PYHKIIMH.
Bonpocwi:

1. ®ynknusa. O6nacts onpenencHus GyHKIUHA. TOYKH pa3pbhiBa.

2. Packpritue HeonpeaenénHoctu Buaa (0/0), 3a1aHHON OTHOIIEHUEM MHOTOYJICHOB.

Kniouesvie nonsmus: onpeneneHue GyHKIUNA, OCHOBHBIC 3JIEMEHTApHBIC M CIOKHBIE (yHK-
1uu, 00JIacTh ompeAeNeHusl CI0KHOW (YHKIIMHM, TOYKU pa3pbiBa 2-TO poja, TeopeMa O IMpeaenax
apumeTnuecKuX NeHCTBUIA Haa (QYHKIUSMU, IIPEET HEPEPHIBHONW (YHKITUH, HEOMPEACIEHHOCTh
Buja (0/0), KpUTHYECKUI MHOKHUTENb, PABHIIO pacKpbITUs Heonpenenéunoct Buaa (0/0).

3aoanus:
1. Haiiaure obsacTts onpeaeneHus GyHKIUMN, 3a1laHHBIX (popMynamu:
— 1
a)y:3x 1; 0) y=+/3x-1+ ;
5X+6 5-x
B) y=+v2-3x+lgx; r) y=;;
x> —3x
1
Y = g3
2. Haiinure npeaens:
2 —
a) lim X —2 6) lim "1
2 X —2 x-1 X —3X+ 2
. 3x+6 . x*-9
B) lim ; r) im——;
)x—>72x3+8 ) 2 X2 —2x -3
. 2x*—5x-3 . . 4x* —25x+25
x33X° —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 Heonpenenénuocter Buaa (0/0), 3a7aHHBIX UPPALMOHATIBHBIMH BBIPaYKEHH -

MHU.

2. PackpbITHE HeonpeenEHHOCTEH BUa (oo/00), 3aJaHHBIX OTHOIICHHEM MHOTOUJICHOB.

Knrouesvie nonssmus: pa3HOCTb KBAaAPATOB JIBYX YMCEIl, BEIPAKEHUE CONPSKEHHOE TAHHOMY,
KPUTHYECKHI MHOXUTEINb, TEOpEMa O Mpejesie KOpHs, INIaBHasg 4YacTh MHOTOYJIEHA, BEITUYUHA 00-
patHasi 6eCKOHEYHO OOJIBIION.

3aoanus:

1. HaiinuTe npenensr:



\/1+3x—1_
a) lim ;
X

x—0

3-J5+ x
B) lim ——=
X—4 1 }5 X

2. Haiinure nipenens:
X 4+2x+3
x> 2X° +3X+4
x}+5
lim
x> x2 43

) lim Vl+x+x® -1

x—0 X

6) lim —X-—2
3 x+1-2"

2 u—
r) fim X“+1-1

3ansTue 17. [Ipenesn u HenpepbIBHOCTH PYHKIMH.

Bonpocwi:

1. PackpsiTie HeompeaeaéHHoCTel Bra (00-0).

Kniouesvie nonsmus: nmpeoOpazoBaHUe Pa3HOCTH alreOpandeckux (pyHKIUH K BUAY IpooH,
BBIJICICHUE KPHUTHYECKOTO MHOKHUTEISA, pacKpbiTHe Heompenenénnocreir Buga (0/0) um (oo/o0),
YMHOXEHHE U JEJICHUE PA3HOCTH JBYX (YHKIUN Ha COMPSHKEHHOE BBIPAXKEHHE, OJTHOCTOPOHHUE
mpeesbl Ha OECKOHEYHOCTH, M3BJICUCHUE KBAAPATHOTO KOPHS M3 OYKBEHHOTO BBIPAKCHHUS, B3AUM-
Hasl CBS3b OECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEIUYUH.

3adanusa:
1. Haiinure npeaeins:

a) lim (V1+x* —=x);
B) lim (x—vx® +x+1);

n) lim (\/x2 +X+1—/x? -x);

x3 X2
K) lim| —— ;
X300 3x -4 3x +2

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

e) lim L_i .
-2\ x—2 x*-8)°

3+ x+ %2 \/9—2x+x2
2| x2—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-
CHHYCa JBOIHOIO yriia, GopMyJsbl MOHMWKEHHS YETHON CTENEHU CUHYCa U KOCHHYCa, (POPMYIIbI Te-

pexofa K MOJIOBUHHOMY YTITy.
3aoanus:
1. Haifnure npenens:
sin4x .

lim ——
x-0 sin5x ’

B) Iing(x -ctgx);

) im Xtg X
x>01—CcOosX '

.2
. sin“2x .,
0) lim—=—;
x—0 X
. 1-cos2x .
im —
x>0 XSin X
. sin? 3x
e) lim

x—0 ’1_3X2 -1 !

Bropoii cemecTp
3ansrue 1. [IponzBoanas u quddepenuunan.
Bonpocbwi:
1. HaxoxxieHue MpOM3BOAHBIX C TIOMOIIBIO TaONWIBI M mpaBui auddepeHImpoBanus oc-

HOBHBIX 3JIEMEHTApHBIX (QYHKIUH.



Kniouegvie nonamus: onpeneneHue MpOU3BOIHON; TabIUIa MPOU3BOIHBIX OCHOBHBIX 3JIe-
MeHTapHbIX (QyHKUUH; npaBuia auddepeHnupoBanus anredpandeckoil CyMMbl, IPOU3BEICHUS U

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

1) y=7x"+3x* —4x-1;
3) y:W—4x6+5Inx—7cosx+tg X+ctg X ;
5) y:5x+6x+(%j ;

7) y=arctg x —arcctgx;

9) y=¥xInx;

11) y:Ih—Xerctgx;
sin x

1 _xigx

3) v 1+x°

2) y=4\/?+i2—%+2;
x* X
4) y=log,x+3log, X ;

_8 _6.
6) V=T

8) y=x*tgx;
10) y=x*log, x ;
Ix .
Ix+1’

12) y=

2. Haiinure 3HaYeHUS MPOU3BOIHON (PYHKIIHH:

X
2x—1"

0) f(x) :InTx, Haiitn f'(e), f’(%), f'(e?).

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

3anstue 2. [IpouzBoanas u quddepenuunan.

Bonpocuwi:
1. Ilpon3BoaHbIE CIOXKHBIX (PYHKINH.

Kniouegvie nonamus: cynepno3uuust AByX (YHKIMHA, BHEIIHSAS (QYHKUUS M BHYTPEHHSS
¢byHkus, npaBwio auddepeHIpoBaHus CI0XKHOM (yHKIUU, Gopmynsl auddepeHIpoBaHus
CJIO’KHBIX (QYHKIUH, MpaBuUiIo AuddepeHnpoBaHms CyMMbIl U IPOU3BEACHUS IBYX (QYHKIIHH.

3aoanus:
1. Haiinute npou3BoaHbIe GYHKITHIL:

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

3) y=sin®x;
5) y:etgx;

1 . X
7) y==arcsin— ;
)y 5 7

1+ 2x

9) y=In ;
) y 1-2x
11) y = xarctgv2x -1 - “2);_1.

2) y=+1+5c0sx ;

4) y=Insinx;

6) y=In(x*-3x+7);
2 2
8) y:Ina X

a?—x?

10) y=xInx+arcsiny/x ;

3anstue 3. [IponzBoanas u quddepenuuan.

Bonpocbwi:
1. ITpon3BoaHbIE CIOKHBIX (PYHKIIUH.

Kniouegvie nonamus.: cynepno3unus 1ByX, TpéX u Oosee GpyHKuMiA, npaBuio audepeHuu-
pPOBaHUS CIOXHOM (QyHKIUHU, popMynbl auddepeHInpoBaHUs CIOKHBIX M OCHOBHBIX 3JIEMEHTap-
HBIX (QyHKIUH, paBuia quddepeHIMpPOBaHUS CYMMBI, TPOU3BEIEHUS U YaCTHOTO IBYX ()YHKIUH.

3aoanusa:
1. Haiimute nmpou3BoaHBIC ()YHKITHIA:

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

2) y=IninvJx;
4) y=sin®x%;



5) y=sin* X 6) y= Intg—;
) y =sin*x+cos* x )y o it

x 1
7) y293C05§; 8) y = oosx ;
9) Y=2X+2:X; 10) y=1log, cosv1+x ;
11) y=arcsinv1-4x; 12) y=arctgy6x—1;
13) y:arCtgx—H;; 14) y=In®sinx;

X_

15) y=x?arcsinv1-x* .

3ansTue 4. [IpousBognas n nuddepenuual.

Bonpocnwi:

1. Tuddepennman GyHKIUH.

2. IIpousBoiHbIE HESBHBIX (DYHKIUH.

3. IlpousBoHbIe GYHKINH, 3aIlaHHBIX TAPAMETPUICCKUMHU YPABHEHUSIMH.

Knrouesvie nonamus: onpenenenue nuddepennuana ynkuun, popmyna nuddepeniuana
¢bynkuuu, npasuia TudGepeHIMPOBAHNAS CYMMBI, IIPOU3BEICHHS, YACTHOTO M CIIOKHOW (hyHKIIHH,
MOHATHE HESIBHON (YHKIINH, IPaBmiIo AudepeHupoBanus HEIBHON PYHKIINU.

3aoanus:

1. Haitnure nuddepennmansl GyHKIUI:

1

a) y=e ©; 6) y=arcsinvx ;
B) y - Xx+1 r) y= COSX
Jx+1' 1-sinx
2. Haiinute mpou3BOJHBIC HESIBHBIX ()YHKITUI:
a)2x+y—-4=0; 0) xlny+ylhx=0;
B) Xxcosy-ysinx=0; T) \/;+\/§—2:0;
) Xy — arctgl =0; e) arctg(x+y)=x.
X
3. HaiimuTe mpon3BoaHbIe GYHKINMN, 33IaHHBIX MTApaMETPUIECKUMHU YPAaBHEHUSIMU:
X 1
X=2t+1, TR
a) 5 6) t+1
y =t y=—t
t+1’
B) x = a(cost +tsint), o 1= 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, Ipu-
pallleHre aprymMeHTa, npupaiienie QpyHKIHMM, Mpeaes OTHOUICHHS MpHpanieHuss GQyHKIUU K Ipu-
pallleHHIO apTyMEHTa, CeKyllas, KacaTelbHas, YIIOBOW KOA(QHUIMEHT KacaTenbHOM, mpasuio Jlo-
MUTAJSI PACKPBITUSL HEOIIPEIeIEHHOCTEH.

3aoanus:
1. HaiimuTe mpou3BOAHBIC BTOPOTO MOPSAAKA OT QYHKITHMN:
a) y=e; 0) y=cos’x;

B) y=v1+Xx*; r) y=In(2x-3);



X+1
x-1"
2. Halimure mpou3BOAHBIC TPETHETO MOPSIKA OT (DYHKIIHIMA:

n) y=xsinx; e) y=

a) y= arctg% ; 0) y=xe™;

B) y=e*cosx; r) y=x’sinx;

n) y=xt-2%; e) y=xlhx.

3. HaiimuTe mpou3BoaHbIe N-TO MOPSIKA OT (PYyHKIIUKA:

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

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

M) Y = XCOSX e) y=x%".

4. Haiimute nudQepeHnnansl BTOPOTo U TPETHETO MOPSAIKA OT (PYHKIIUI:
a) y=4x"-7x"+3; 0) y=cos2x;

B) y=4"; r) y=+In?x—4.

3ansaTue 6. UcciienoBanne GyHKIUiA.

Bonpocwi:

1. PackpsiTue HeomnpeneiaéHHocTel no npasuny Jlonurans.

Kniouesvie nonsmus: onpenenenus: neonpeaeiaéunocreir suaa (0/0), (oo/), (0-0), (00-00),
npaBuiio Jlonurans packpbeitus Heonpeaenéuuocteit uaa (0/0), (oo/oo), mpeobpa3oBaHue Pa3HOCTH
GbyHKIUH K BUIy ApoOu, MPOU3BOAHBIE BHICIIUX MOPAIKOB, MpaBuia quddepeHIupOBaHUSI CyMMBbI
Y TIpOU3BeICHUS (PYHKITHIA.

3aoanus:

1. Haiinure npenenst no npasuity Jlonurans:

1) lim 2= 608X, 2) limE ¢ .
-0 X x>0 In(1+ X)

In(1+12)
3) lim— %/ 4) tim Nx=3)_.

a ln(e* —e?) ’

5) lim (sec x —tg x) ; 6) lim (arcsinx-ctg x) ;
xﬁg x—0
. 1 1 .
7 lim| —-—|; 8) lim(tg x-Inx) ;
) Hl(x—l In XJ ) Ho(g )
3 2
eX_L_L_X_l
9) lim—6 2
x—0 X
cosx+——1.
2

3ansaTue /. UccienoBanue GyHKIUIA.

Bonpocuwi:

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,
MPOXOAAILIeH Yepe3 AaHHYI0 TOYKY C JaHHBIM YIJIOBBIM KOA(QHUIIMEHTOM, yCIOBHE MEPIEHINKY-
JSPHOCTH JBYX MPSAMBIX, MPOU3BOAHAS (YHKIUM, 3aJaHHOW MapaMeTpUyecKu, Teopema Beilep-
mrpacca O CBOWCTBE (DYHKIIMM, HENPEPHIBHOW Ha OTpe3Ke, HEOOXOAMMOE YCIOBHE IKCTpEMyMa

byHKIHIH.
3aoanus:

. 1
1. CocTaBbTe ypaBHEHHs KacaTeIbHOIH 1 HOPMAIH K apaboie Y = X2 B Touke M (E 1)



2. Ipu KakuX 3HAYEHMSAX X KacaTeJbHbIE K TpaduKy (YHKIHHU Y = X° — X MapajienbHbl Ipsi-
MoOH Y = X?

3. CocraBbTe ypaBHEHHE KacaTeIbHON M ypaBHEHHE HOPMaJH K rpaduKy (QyHKIHH, 3a/1aH-
HOM ITapaMeTPUIECKH, B TOUYKE (X;;Y,), COOTBETCTBYIOIICH 3aJaHHOMY 3HAUYCHHUIO IapameTpa t =t,:

x = asin®t, x = /3 cost,
a) T 0) n
=acos’t, t,=—; =sint, t,=—;
y 0773 y 073
x=2t-t%,
B)
y=3t-t}, t, =1
4. Haiinute HanOoJbliee M HAMMEHbIIIEe 3HAUeHHS (QYHKIMH Ha 3aJaHHOM OTpe3ke [a; b]:
a) y=x2+E—16; x e[L; 4] 0) y:4—x—iz; x e[L 4].
X X

3anstue 8. UccienoBanue GpyHKIuii.

Bonpocwi:

1. UccnenoBanue QyHKITUH U IIOCTPOSHUE TPAPHUKOB.

Knrouesvie nonsamus: o6nacte ONpeaeieHns U TOYKU pa3pbiBa QYHKIUU, YETHOCTh U HEUET-
HOCTh (PYHKILIMH, BEPTUKAJIbHBIC, TOPU3OHTAIBHBIE M HAKIOHHBIE aCUMITOTHI rpaduka, KpuTuie-
CKH€ TOYKH 1-ro poja, HHTEpBallbl MOHOTOHHOCTH, TOUYKH HKCTPEMyMa U SKCTPEMYMbI (DYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAJIbI BRITYKIOCTH U BOTHYTOCTH rpaduka, TOUKH Teperuoa,
TOYKH MepeceueHus rpaguka ¢ OCsIMH KOOPJIMHAT, TOCTpoeHue rpaduka GyHKIHUU 1O €€ MOJHOMY

HCCIIEA0BAHMUIO.
3adanus:
1. BeIIoTHATE TTOJTHOE UCCIICIOBAHUE U TOCTPOUTE TpadUKU (YHKITHIA:
a)y:x342r4; 5) :xz—x+l.
X x-1
3anstue 9. UccienoBanue GpyHKIuii.
Bonpocuwi:

1. UccnenoBanue GyHKIUNA U TOCTPOEHUE TPaPHUKOB.

Knrouesvie nonsamus: 001macTh ONpeaeNeHns U TOYKU pa3pbiBa QYHKIIUU, YETHOCTh U HEUET-
HOCTh (D)YHKIIMH, BEPTUKAIbHBIC, TOPU3OHTAIBHBIE U HAKJIOHHBIE aCUMITOTHI Tpaduka, KpuTude-
CKH€ TOYKH 1-ro poja, UHTEpBaJlbl MOHOTOHHOCTH, TOYKH SKCTPEMyMa U SKCTPEMyMbI (DYHKIIUU,
KPUTUYECKHE TOYKH 2-TO POJia, MHTEPBAIBI BHIMYKIOCTA U BOTHYTOCTH T'paduka, TOUKH meperuoa,
TOYKH TMepeceueHus rpaguka ¢ ocsiIMH KOOpJAUHAT, OoCcTpoeHue rpaduka GpyHKINUU Mo e€ MOTHOMY
HCCIIEIOBAHMUIO.

3aoanus:
1. BeImoyiHUTE MOJTHOE UCCEA0BAHUE U TIOCTPONTE rpaduKu (PyHKITH:
2 4x*
a) y=———; 0) y= .
)y X2 +2x )y x* +3
3anstue 10. UccienoBanne GyHKUMii.
Bonpocuwi:

1. UccnenoBanue GpyHKIUI 1 OCTPOSHHUE I'PapUKOB.

Kntouegvie nonamus: o0acTh ONpeaeNeHNs U TOUYKN pa3pbiBa QYHKIMH, YETHOCTh U HEUYET-
HOCTh (PYHKLIMH, BEPTUKAJIbHBIC, TOPU3OHTAIBHBIE U HAKIOHHBIE aCUMMTOTHI rpaduka, KpuTuie-
CKHE TOYKH |-TO poaa, HHTEpBAIBI MOHOTOHHOCTH, TOUYKH SKCTPEMyMa M SKCTPEMyMbI (yHKIIHH,
KPUTHYECKHE TOYKH 2-TO POJa, UHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH Ipaduka, TOUKH Heperuoa,
TOYKH NepecedeHus rpaguka ¢ OCIMH KOOPAMHAT, TOCTPOeHUE Tpaduka GyHKINHU MO e€ TOITHOMY

HCCIIEIOBAHUIO.
3aoanus:
1. BeInmorHATE TOJTHOE UCCIEIOBAHUE U MTOCTPOITE TpaduKy PYHKIIHIA:
12x . 4-x°
a’) y = 2 1 6) y = .

x2+9 x?



3ansaTHe 11. ®yHKIMH HECKOJIBKHUX NePEeMEHHbIX.

Bonpocnwi:

1. Haxoxnenue obiactu onpeneneHus: pyHKIUHN IBYX MEPEMEHHBIX.

Kntouegvie nonsmus: obnactsb onpeaeneHus: GyHKIUU, OKPECTHOCTh TOUYKHU, BHYTPEHHUE U
rpaHUYHBIC TOYKU 00JacTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAs! M HEOTPaHUYCHHAsS
00JacTsb.

3aoanus:

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

1
a) 2= ] 6) 2=———:
) X2+y4 ) x2+y3
B) 28 xiry; z={1-x+y;
n) z=In(x+y); e) z=Mh(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, TAOIUIA TPOU3BOIHBIX, MpaBuia auddepeHuupoBanus, 1udepeHupo-
BaHUE CIIOKHBIX (PYHKIIHH.

3aoanus:

1. Haiinure yacTHBIE TPOU3BOIHBIE OT (PYHKIIMIA:

a) z=x>+3x°y-y°; 6)z:l;
X
B) 2= X . r)z=arctgl;
X—y X
Y
n) z=xye"?; e) z=e *;
y
K) 2=Xy +—=.
) Y+
3ansTue 13. ®yHKIMH HECKOJIBKHUX NepeMeHHBbIX.

Bonpocuwi:

1. TTonnuelii quddepennunan GyHKIUH IBYX MEPEMEHHBIX.

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

Kniouegvie nonsamus: Gopmyina mosHoro npupamieHns QyHKIUN ABYX MEPEMEHHBIX, AU Q-
dbepennupyemast GyHKIHS, TJIaBHAS JTMHEHHAS 4acTh MOJHOTO MpHUpAIIeHUs, YacTHbie quddepen-
[MaJibl, ONHBIN AuddepeHnnan, rpaaAueHT GyHKINU, HAPaBISIONIMEe KOCHHYCa BEKTOpa, MPOU3-
BOJIHAsI 110 HAMPABJICHUIO BEKTOPA.

3aoanus:

1. Haiinure nudpepennmans cneayomux yHKInn:

a) z=sinxy’; 6)z:tgl'
y

B) Z = XyCOSXy .
2. HaiiuTe mpoM3BOAHYIO MO HampaBieHHIo (GyHKIUH Z =X +Yy? B Touke M(1; 1). Pac-
T T T
CMOTPUTE CIIy4au, KOT/Ia HalpaBJIeHHe cOCTaBIseT ¢ ockio OX yrou: a) 3 0) o B) >

2 2

3. Haiinmute nmpou3BoAHYI0 QYHKIUHU U :XT+y?— 2> B Touke M(2; 3; 1). Paccmotpure ciy-

Yau, KOTJja HallpaBJICHUE COBIIAJIACT: a) C HAIIPABJICHUEM PAJIyC-BEKTOPa 3TON TOUYKH; O) C HAIpaB-
JICHHEM BeKTOpa a =4i-3j.
4. Harigure grad z:



X2 +y°+

2X
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 MpoOU3BOAHAS OT YAaCTHOM IPOM3BOJIHON, CMEIIAaHHBIE YacT-
HbI€ MPOU3BOJHBIE BTOPOTO MOPSAKA, YACTHBIE MPOU3BOAHbBIC BBICIINX MOPSAKOB, HE3aBUCUMOCTh
YACTHBIX MTPOU3BOJIHBIX BBICIIUX MOPSIKOB OT MOPsIKa TG depeHIIMPOBAHMSL.

a) z :Ll B Touke M(0; 3);

3aoanus:
1. HaiinguTe yacTHBIE TPOU3BOAHBIE BTOPOTO MOPSIKA:
2
Z= 0) z=xe’;
a)z=— 2 )
B) z=In(x+ev).
0’z o’z y

2. IIpoBepbTe, UTO = TUTSI KIMH Z = arctg=-.

posep oy~ ayox dyn 9

’z 0z
3. z=e*cosy . [lokaxure, uT0 — +— =0
oxX° oy
4. Haiinute yacTHBIC MPOU3BOJIHBIE TPETHETO MOPSIKA:
a) z=x"+5y°+3x—-vy; 0) z=sin(3x-2y);
B)Zzi' r) z=x"y°.
y
o%u du
5. u=xz+e” +y. Ilokaxure, 4T0 ——=———.
OX°0y  OXoyox

3ansitue 15. ®yHKINH HECKOJIBKHUX NepeMeHHBbIX.

Bonpocuwi:

1. OkcTpemyM (YHKIIUU IBYX TEPEMEHHBIX.

Knrouegvle nonsamus: TOYKA MaKCUMyMa U TOYKA MUHUMYyMa (YHKIIMH, YaCTHBIE TTPOU3BO/I-
HBIE TIEPBOTO MOPAIKA, HEOOXOANMBIE YCIOBUS HKCTPEMYyMa, CTallMOHAPHBIE TOUKH, YaCTHBIE MPO-
W3BOJIHBIC BTOPOTO TMOPSIKA, TOCTATOYHBIE YCIOBUS SKCTPEMYMA, JIOKAIbHBIA U TI100aIbHBIN 3KC-

TPEMYyM.
3aoanus:
1. Haiigure skcTpemMyMbl GyHKIMIA:
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 HHTETpaJl, TabJIMIIa OCHOBHBIX MH-
TErpajioB, CBOMCTBA HEONPEACIEHHOTO UHTErpalia, IeUCTBUS CO CTENEHSIMU U KOPHSIMH, OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, METOJ PA3JIOKEHHUS IPOOH HA CYMMY MTPOCTEHIINX APOOECH.

3adanus:

1. [IpuMeHssE METOJ] HEMOCPEACTBEHHOTO HHTErPUPOBAHMSI, BBIYUCIINTE HHTETPAJIBL:
1 1

1) I(x2+3x3+x+1)dx; 2) J.(x4+5x+3\/;+—2+—jdx;
X2 X

3) je*(%%]dx; 4) B2,

cos? x



X% + 6) _[))(:Ztidx,
7) IL%—%de; 8) J‘de,

3x* +3x% +1
9) -[ x2+1

dx .

3ansaTue 17. HeonpeneseHHbIi HHTErPAaJI.

Bonpocnwi:
dx

1. Meton 3aMeHBl TEPEeMEHHOW B WHTErpajax Buma: 1) If(ax+b)dx, 2) J. Zbcic’
+bx +

dx f’(x) f'(x) f'(x)
& 3 _dx
'[Vax2+bx+c If() J‘\/f(X) J‘(f(X))
Kniouesvie nonssmus: noacranoBka: 1) t =ax+b, 2) t ecTh OCHOBaHME BBIICIICHHOTO KBaIpa-
Ta CyMMBI WJIM Pa3HOCTHU B 3HaMeHaTene; 3) t= f(x).

3adanusa:
1. Berunciure UHTETpaIbl:
1) I(2+5x)9dx; 2) I3\/3—7xdx;
dx . dx .
3) J‘\/3—2x—x2 ’ 4) J‘3x2—2x—1'
4 €0s3X
) j3+S|n 3x
2x-3 , . x5dx .
7) j 7 dx, 8) Ix 5’
9) x+l . 10) X+1
J.\/x +1 '[\/1 x?
dx . 2+Inx

3ansitue 18. HeonpenesieHHbIii MHTErpaJ.
Bonpocuwi:

1. Merto 3aMeHbI TIEpEMEHHO# B HHTETrpaiax Buaa: 1) J. f(@(x)) - ¢'(x)dx .

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

3adanusa:
1. Beruucnure UHTETPaIbL:

1) Ie‘xzxdx' 2) J‘e“’sxsin xdx ;
3) J‘COS\/_ 4) J‘COS .

3x arctg®x
5) [——== ; 6 dx ;
) J‘\/3+53|n3 ) '[ 1+ x*

7) J. :ZCL:]X ; 8) _[4\/1—6x5x4dx;

3aHﬂTI/Ie 19. HeonpenesieHH bl MHTErpaJ.
Bonpocnwi:
1. Meroa UHTErprUpPOBaHHUS 10 YACTSIM.



Kniouegvie nonamusa: hopmyna MHTETPUPOBAHUS 110 YACTSIM: j udv :uv—jvdu , TPU TPYIIIIbI

HHTETpalioB, peuiaeMble o (popMysie HHTErPUPOBAHUS IO YACTSIM.

3aoanus:

1. C noMOLIb0 METO/Ia MHTETPUPOBAHUS 10 YaCTAM BHIUMCIMTE HHTETPAIIbL:
1) jxe“dx; 2) Ixze%dx ;

3) j(x +1)cos3xdx ; 4) Ixz sin xdx ;

5) j(4x3 +6x—7)Inxdx ; 6) Iln(xz +2)dx;

7) J-arcsm\/— : 8) IS;d;(X :

9) je“ CcOS3xax .

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

a J'sin’“ xcos" xdx .
Knrouegvie nonsimus: naTerpan I sin™ xcos" xdx OepeTcst 3aMeHOI MepeMEeHHOM:

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

2) M — HEYETHOE MOJIOKHUTEIBHOE YUCITO, N — JIF000E [EJI0e YHCIIO; OCTaHOBKa t = COS X;

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

4) m, N — YeTHBIC TOJOKHUTEIbHBIC YKCIa (B YaCTHOCTH, OJJHO M3 HUX MOXKET OBITh PaBHBIM
Hyno). [IpeaBapurenbHO HYKHO MPUMEHUTH (DOPMYITY TOHMKEHHUS YETHOW CTENEHU CHHYyca U KO-

. 5 1-cos2a 2 1+cos2a . 1.
cutyca sin‘a=-——-—, cos’a="———, sinoacosa =_sin 20.. Jlamee uHTerpan mpeoOpa3yercs B
CYMMY MHTETPAJIOB, PACCMOTPEHHBIX B Citydasx 1)-3).
3adanus:
1. Berunciure UHTETpabL:
1) [sin?xcosxdx ; 2 sin” X d
) I ) -[ cos® x
3) _[0053 xsin® xdx ; 4) jsins xdx ;
cosx cos® X4
5 ; 6
) J-5|n X ) '[Sln X
7) jcosz xsin? xdx ; 8) Icos“ xdXx .
3ansitue 21. HeonpenesieHHbI MHTErpaJ.
Bonpocbwi:

1. CnennanbHble TIPUEMBbl BBIYMCICHUS WHTErPAloB OT HPPAMOHANBHBIX (YHKIUH BHIA
fax+b

I R| x, 0 dx
cx+d

ax+b . . ax+b
Kntouegvie nonsimus: naTerpan f R| x, Wn{ r dx OepeTcs 3aMEHO MepeMEeHHOH t = n} 4
X + CX +

3aoanusa:
1. Beruuciute HHTETpaIbL:
Jx Jx
= dx; §) dx ;
a)J‘3x+1x )j&+1x

r)j U

AT

dx .
) [



)I X+1+1 . e)ISX 6

Vx+1 1 ’ V1 3x
3ansTue 22. OnpeneneHHbIA HHTETPaJI.
Bonpocwi:

1. Beiuucnenue onpeaeneHHOro MHTerpaia.

Knrouesvie nonsamus: dhopmyna Herorona-JIeiiOHUIIA, BBEIYHUCICHHUE ONPENCIEHHOTO HHTE-
rpajga METOJAOM HENOCPEACTBEHHOI'O WHTEIPUPOBAHUS, METOJOM 3aMEHBI MEPEMEHHOM, METOA0M
WHTETPUPOBAHUS 110 YACTSIM, METOJIOM PALIMOHATIM3AIUHU TTOIBIHTETPATIbHOTO BBIPAXKEHUS.

3aoanus:
1. BbIYHCIMTE MHTETPAIIBI:
2 3
dx
1) | (3x* -1)dx; 2) ;
-([ '([ 1+ x?
1 dX a
3) : 4) | x*va® —x?dx;
! 4-x? !
4 1
dx dx
5 | ——; 6 :
) ! 1++/x ) ! e*+1
n/4 3n
7) jtg3xdx; 8) jxsin xdx ;
0 2n
9) jln xdx .

3anstue 23. OnpeeseHHbIH HHTErPaJ.

Bonpocuwi:

1. Beiuucnenue onpeaeneHHOro MHTerpaia.

Kniouegvie nonamua: dopmyna HeroTona-JIeiiOHuna, BeIYMCICHHE ONPENENEHHOTO HHTE-
rpajjla METOJOM HENOCPEACTBEHHOIO MHTETPUPOBAHMS, METOJIOM 3aMEHbI EPEMEHHON, METOAOM
MHTETPUPOBAHUS IO YACTSIM, METOJIOM PallMOHAIN3ALUN [TOABIHTETPAIILHOTO BBIPAYKEHUS.

3aoanus:

1. Beruuciure HHTCrpaJibl:
1

1) j(f—xz)dx; 2) j1+x ,

0

3) j.[xz +%)dx; 4) j.x(S—x)dx;

5) nsin 2xdx ; 6) |In*xdx;
! !

1 \/; ) /2 . -
7) '!,.\/;Jrldx’ 8) .([cosxsm xdx ;

1

g)J‘ dx

5 e +e

3ansitue 24. OnpeeseHHbIH HHTErPaJ.

Bonpocbwi:

1. Boruncnenue HecoOOCTBEHHBIX HHTErpaioB 1-ro pona.

Kniouegvie nonsimus: UHTErpaji OT HENPEPbIBHOW (PYHKINU 110 OECKOHEYHOMY IIPOMEXKYTKY,
MHTETpaj ¢ IePEMEHHBIM BEPXHUM IIPENIEIOM, HHTETPajl ¢ IEPEMEHHBIM HUKHUM TPEAETIOM, CXO-
JSIIITUACS MHTETpaJl, pacXOIIIHICS HHTETpai, 0000mEnnbie popmynsl HetoTona — JleitOawuia.

3aoanus:

1. UccnenoBaTh CXOMUMOCTE:

a) Te‘xdx; 0) Tsin xdx ;
0 0



B) Txe’*zdx; T) T d
0

2 b
lX + X
0 ) ) +00 dX
D e ) s

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 = J- f(x)dx . 2) TUIOIIAIb TUIOCKOM (UTYPHI, OTPAaHUYCHHON CHU3Y H

cBepxy kpuBbiMu Y = f1(X) u y = f2(X), rae f1(X) < f2(x), x € [a; b]: S= f(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=g,rne%3xsg,

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), tne f(x) >0, x € [a; b]: S= .[ f(x)dx . 2) TUTOIIA/Ib TUIOCKOM (DUTYPBI, OTPAHUYCHHON CHU3Y H

b
cBepxy kpuBbiMu 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,ng; DX —-y?=1x=2;

H) y= X21 y= \/; .

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

1. Pemenue nud¢epeHnraabHblX ypaBHEHUN ¢ pa3feNeHHBIMH U Pa3JIeNsaiolUMucs Tepe-
MEHHBIMH.

Kniouegvie nonamus: nuddepeHnumansHoe ypaBHeHHE N-ro nopsijaka, auddepenunansaoe
ypaBHEHHE NEPBOTO MOpsIKa, 00JIaCTh ONpeAeeH s, pellieHne, UHTerpaibHas KpuBas quddepeH-
[IMAJIbHOTO ypaBHEeHUs |-ro mopsjka, 3amada Kommm u ee HadajgbHOE YCIOBHE, F€OMETPHUUECKUI
cmbic 3amaun Komm, obiiee u yactHoe perieHus: AuddepeHnnaasHOr0 ypaBHEHHS 1-ro mopsijaka,
muddepeHManbHOe YpaBHEHHE C Pa3/IeIeHHBIMU M Pa3AeisIoIUMUCS EPEMEHHBIMH, OOIIUN HH-
Terpali.

3aoanus:

1. Y6enutech, uro ¢pyHkuus y=(x+C)e* sBisercs peumieHneM AudQepeHInarbHOro ypas-
HEHus y' —-y=¢*,

2. CocraBpTe audepeHnnanbHOe ypaBHEHHE MO 33JaHHOMY CEMEHCTBY MHTETPabHBIX
KPHBBIX Y =Cx®.

3. Pemmure nuddepennmranbHoe ypaBHEHHE:

a) (L+y)dx—(Ll-x)dy =0; 0) xyy' =1-x*.



4. Haiinmute yactHOe perieHne auddepeHInalbHOro ypaBHeHHS:
a) ydx +ctgxdy =0, y(gj:—l; 0) Zﬁdx—dyzo, y(0) =1.

5. Onpenenure uncieHHOCTh HacesneHus: Poccun yepes 20 ser, cuuTas, 4To CKOPOCTh IPHU-
pocTa HaceJIeHUs MPOIOPLUOHATIbHA €ro HATMYHOMY KOJMYECTBY, U 3Has, yTo HaceneHue Poccun B
2000 roxy cocrarisuio 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 mopsjaka meroaom bep-
HYJUIH.

2. YpaBuenus bepuym.

Kniouesvie nonsamus: nuHentHOe U depeHIaIbHOe ypaBHEHHE NIEPBOTr0 MOPsAIKa, METOJ
Bepraymmu, nuddepennmansHoe ypaBaenue bepnymmm, nuddepennnansHoe ypaBHEHHE ¢ pasjie-
JICHHBIMU U Pa3JeIIAIOLIMMUCS IEPEMEHHBIMU, 0011ee U YaCTHOE peIIeHus], OO nHTerpail.

3aoanus:
1. Pemiure nuddepenunanbHoe ypaBHEHHE:

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

cosX 1-x

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

a) s'—ssint=2sin2t, s(0)=1, 0) or'+r—e®=0, r(a)=2a;
, 1
B) ¥~y =-y", v =-1.

3anstue 31-33. ludpepeHnnanbuble ypaBHeHHsI BTOPOro MOPSiAKA, T0MYyCKAIOIIHe
NMOHMKEHHUEe MOPSIAKA.

Bonpocuwi:

1. Pemienne nuHeiHbIX AU depeHIMaIbHbIX YPaBHEHUH BTOPOro MOPSAJKa, JOIYCKaolue
MOHMXEHHE TIOPSIJIKA.

Knrouegvle nonamusa: muddepeHnmaibHoe ypaBHEHHE 2-TO MOPsAKa, 00JIacTh ONpeAeIICHHUs,
pemenue, 3agada Ko u ee HaganbHOE yciaoBUe, TeoMeTpudeckuii cMbich 3aaaun Ko, obuiee u
yacTHOE penieHus nuddepeHnaibHOro ypaBHeHUs 2-ro nopsaaka, Tpu Buaa nuddepeHmanbHbIX
yYpaBHEHUIT BTOPOTO MOPsIKA, JOMYCKAIOUIMX MMOHMKEHUE mopsinka: 1) y” = f(x) — HOBTOpHOE UHTE-

rpupoBaHue 00enx yacteil ypaBHeHus; 2) F(x; Y y") =0 (ABHO HE COACPKUT DYHKIIUH Y) — 3aMeHa
y'=p=px);3) F(y; ¥;y") =0 (IBHO HE COACPKUT IIEPEMEHHYIO X) — 3aMeHa y' = p = p(y).

3aoanus:

1. Haiinure oGriee pemenue audQepeHinanbHOro ypaBHEHUS:

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

B) y" =e™ +cosx—2x°; r) y' =xe* +37.

2. Haiinute yacTHoe penieHre nupdepeHInalbHOr0 YpaBHEeHuUs, yIOBIETBOPSIONIEe 3a/1aH-
HBbIM Ha4aJIbHbIM YCJIOBUSIM:

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

4. Haitnute yactHoe pemenne auddepeHnnanIbHOro YpaBHEHHs, YIOBIECTBOPSIONIEe 3aJaH-
HBIM HaYaJIbHBIM YCJIOBUSIM!

a) (L+x*)y"—-2xy'=0, y(0)=0, y'(0)=3; 0) y'L+In x)+y?':2+lnx, y@) =05, y'(1) =1.

5. Haiimure obmiee pemenne nuddepeHnaibHOr0 ypaBHEHHUS:



a) y'y-(y)* -1=0; 0) 2yy"-3(y')* =4y*;

B) V' =y'(L+(¥)"); ) L+ yy)y" =@+ )y

6. Haiiqute yactHoe pemenne nupdepeHInalIbHOro ypaBHEHUs, YIOBIETBOPSIONIEE 3a/1aH-
HBIM Ha4aJIbHBIM YCIIOBHSIM:

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

3austue 34-36. Jluneiinbie nuddepennuaibHble YpaBHEHUs] BTOPOro Mopsijaka ¢ Imo-
CTOSIHHBIMHU K03 puuueHTaMu.

Bonpocbwi:

1. PenieHne JTMHEWHBIX OJHOPOAHBIX U HEOJHOPOAHBIX MU (HEepPCHIMATBHBIX YPaBHEHUH 2-
ro NMOPSAJKA C OCTOSITHHBIMU KO3 GUIIMEHTaAMHU C TIPABOM YacCThIO CIIEUAIBHOIO BUA.

Kniouegvie nonamusa: nunerinoe muddepeHpaibHoe ypaBHEHHE BTOPOTo MOpsiiKa ¢ MOCTO-
SHHBIMH KO3 (UIIMEHTaMH, OJHOPOJHOE M HEOJHOPOJIHOE ypaBHEHHS; CBOMCTBA OJIHOPOJHBIX
YPaBHEHUH, JIMHENHO 3aBUCUMBIE U HE3aBUCHMBIE PELICHUS, ONPEACIUTENb, BpoHCKOro, xapakre-
PUCTUYECKOE YPAaBHEHUE, IEUCTBUTEIIbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUUYECKOIO ypaBHE-
HUS, METOJ HeomlpeAeNeHHBIX Ko3()PHUIMEeHTOB, MmpaBas yacTh ypaBHeHHsS Buua f(x)=e** P (X),
npasas yacTb Buaa f(x)=e* (P,(x)cosbx +Q,, (x)sinbx).

3aoanus:

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

a)arcsin x, arccosx ; 0) sinx, sin2x;

B) €, e’ T) sin Xcosx, sin 2x .

2. laubl byHkipm y, =e* u y, =e . CocraBbTe 0HOpoAHOE MuddepeHIranbHoe ypaBHe-
HUE BTOPOTO MOPsAKA C MOCTOSHHBIMH KO3 dUIIMEeHTaMH, 00IIee pelieHne KOTOPOro UMEeT BH]I
y=Ce*+C,e .

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:

Q) 3y" 47y +4y=0, YO =1, YO =-2;  6) y'-6y'+9y=0, y(©)=0, y(0)=2;

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

5. Haiinute oOiee perieHue JIMHEHHOTO HEOAHOPOJHOTO U PepeHINalIbHOIO ypaBHEHUS
2-T0 MOPSAJIKA C MOCTOSTHHBIMU KO3 PHUIIMEHTAMHU C NTPaBON YacThIO CIIELUAILHOTO BUIA:

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

B) y"+3y' +2y = (2x+3)sin X+ cosX ; r) y"+16y = 3xsin 4x + COs4X .

6. Haiimute 9acTHOE pelIeHne JIMHEIHOTO HEOAHOPOTHOTO Au(PepeHIINaTbHOTO YpaBHEHUS
2-T0 TOpsIJIKAa C TOCTOSHHBIMU KOA((HUIMEHTaMH ¢ IPaBOM YacThiO CIEIUAIILHOTO 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;

3

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

4. MeroauyecKue yKazaHus JJis1 00y4alOMMXCsl 0 OPraHu3ali CAMOCTOATEILHOH padoThl

CamocTosTenpHas padoTa 00YJIArOIINXCS SBIIICTCS BAXKHEHIIIMM BUJIOM OCBOCHUS COJIepIKa-
HUA JUCHUIIINHBI, TOATOTOBKH K IMIPAKTUYCCKUM 3aHATHAM U 53K3aMCHY. CaMocTosTenbHast pa60Ta
pa3BUBaET y 00yUYaIOIMIMNXCS YMEHUE YIUTHCS, POPMHUPYET CIIOCOOHOCTH K CAaMOPa3BUTHIO, TBOPYE-
CKOMY NPUMEHEHUIO MOIy4YeHHBIX 3HaHUH, crioco0am afanTanuu K Npo(ecCHoHaNbHOM qesITeIbHO-
CTH B COBPEMEHHOM MUDE.



Opranuzanus caMoCTOSTeIbHONH pabOoThl 00yJaroIUXCcsl OPUSHTUPYETCS Ha aKTUBHBIE Me-
TOJIbl OBJIQZICHUS 3HAHUSMHU, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Iepexo1 0T HOTOYHOIO K MH/IH-
BUYaJIN3UPOBAHHOMY OOYUEHUIO, C y4ETOM MOTPEOHOCTEH M BOZMOKHOCTEH JTMUYHOCTH.

4.1. Popmbl camocToATeNIbHOU pPaboTbi

B xo71e ocBOEHMS TUCIMITIIMHBI CAaMOCTOATENbHAs pad0Ta CTYIEHTOB OPTaHU3YeTCsl B TPEX
B3aMMOCBSI3aHHbIX (hopMax:

— BHEayIUTOPHAs CAaMOCTOSATENbHAs padoTa,

— ayAMTOpHAs CaMOCTOsITeNIbHAs paboTa MO/ HENOCPEICTBEHHBIM PYKOBOJICTBOM IIpenoja-
BaTels;

— TBOpYECKasi, B TOM YHCJIe HAyYHO-HCCIIeI0BaTeNbCcKas padora.

Bunamu BHeayaAMTOPHON CaMOCTOATENIbHOW PabOThI CTYJCHTOB SIBJISIOTCA!

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

— HNOJArOTOBKA M HalucaHue pedeparoB, AOKIAI0B, 3CCE U APYTUX MHUCBMEHHBIX paboT Ha
3aJlaHHBIE TEMBI;

— BBIIIOJIHEHHE JIOMAIHUX 33JaHUI pa3HO0Opa3HOIro XapaKkTepa,

— BBIIIOJIHEHUE MHAUBUAYAJIbHBIX 33JjaHUM, HAPaBICHHbIX Ha Pa3BUTUE y CTYIEHTOB CaMO-
CTOATEIbHOCTU U MHULIUATUBBI,

— IOJrOTOBKA K 3a4YETY U K3aMEHY.

AynuTopHas caMoCTOsiTeNIbHas paboTa peanu3yercsl NMpH MPOBEACHUU NPaKTHUECKuX (ce-
MUHApCKUX) 3aHATUH U BO BpeMsl 4TeHUs JeKuui. [Ipu yTeHuM JeKUMOHHOIO Kypca Henocpen-
CTBEHHO B ayJIUTOPUHU NPEIOIAaBATEIb KOHTPOIMPYET YCBOEHUE MaTepHala OCHOBHOM MacCou CTy-
JICHTOB IIyTEM IPOBEIEHUS IKCIPECC-OMPOCOB MO KOHKPETHBIM TEMaM, TECTOBOTO KOHTPOJIS 3Ha-
HUM U T. 1. Ha mpakTu4yeckux 3aHATUSAX PA3JIMUHbIE BUJbI CaMOCTOSATENIBHOM pabOThl CTYIEHTOB
MO3BOJISIIOT CeNaTh Mporecc 00y4eHus: 0ojiee MHTEPECHBIM U MOJHATh AKTUBHOCTD 3HAUYNTEIILHON
YacTH CTyJEHTOB B rpynne. [Ipu 3ToM BUIaMHu ayTUTOPHON caMOCTOSITEIbHON pabOThI CTYIEHTOB
SIBJISIFOTCSL

— HalMCAaHUE KOHCIIEKTOB;

— BBINOJIHEHHUE ayTUTOPHBIX MHANBHUIYaAJIbHbIX 3a/IaHUMH;

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

— HaMnKMCaHUe ayJUTOPHOTO 3CCE U JIp.

Bugamu TBOpueckoif, B TOM 4YHCII€ HayYyHO-UCCIIEI0BATEIbCKOW paboOThl CTYACHTOB, SIBJIS-
I0TCS:

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

— HalnKMCaHWe HAyYyHOTOo JTOKJIa/la, CTaThu;

— IIOJArOTOBKA IIPE3CHTALUN BBICTYIUIEHUS U T.[.

[Naker 3amaHuii 11 CaMOCTOSTENTFHON PaOOTHI BBIACTCS CTYJCHTAM B Havyajie CEMECTpa, TPETo-
JIaBaTesIeM OIPEAEIISFOTCS MPE/IEBbHbIE CPOKH MX BBIIIOTHEHHUS M CAAUM.

B nporiecce n3ydenust Kypca He0OXOMMO OOpaTUTh BHUMaHHE Ha CAMOKOHTPOJIH 3HaHHWU. C ATOM
LENBIO CTY/ICHT MOCIIE U3YUEHUS KKIOM OT/IEIbHON TEMBI U 3aTeM BCEro Kypca 1o y4eOHHKY U JIOTOTHHU-
TENBHON JIUTEpaType JOJLKEH MPOBEPUTH YPOBEHB CBOMX 3HAHHH C IIOMOIIIBEO KOHTPOJIBHBIX BOITPOCOB.

J1s caMOCTOSTENBHOTO U3yUeHH sl OTBOJLITCSL BOIIPOCKI, XOPOLIO pa3pabOTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAy9HBIX MOHOTPAMUSX ¥ HE MOTYT TPEICTABIISITH OCOOGHHBIX TPYIHOCTEH NP U3yUEHUH.

Jis 5pPexTUBHOIM OpraHu3aluy caMoCTOSTeNbHON paboThl 00yJaromuXxcs HE00X0AUMO:

— TMOCJIEIOBATENIbHOE YCIIOKHEHNE U YBEIMUEHUE 00beMa caMOCTOSITENbHOM paboThl, mepe-
XOJI OT MPOCTHIX K OoJiee cI0KHBIM (hopMaM (BBICTYIUIEHHE MIPU aHalU3e Keica, MOATr0TOBKA Ipe-
3eHTaIuu U pedepara u T. 1);

— MOCTOSIHHOE TMOBBIIIEHHE TBOPUYECKOTO XapaKTepa BBHINOIHIEMbIX pabOT, aKTUBHOE BKITIO-
YECHHE B HUX DJIEMEHTOB HAyYHOT'O MCCIICIOBAHUS, YCUIICHHAS UX CAMOCTOATEIBHOTO XapaKTepa;

— CUCTEMaTHUYECKOE YIPaBJIECHUE CAMOCTOSTEIbHON paboTOM, OCYIIECTBICHNE PO TyMaHHON
CHCTEMBbI KOHTPOJISI U IOMOILM CTYJIEHTaM Ha BCEX dTanax o0y4eHus.



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

B nensx cBOeBpeMEHHOI0 KOHTPOJIS JIYYLIEro YCBOCHUS AUCLUILIMHBI U MHTEHCU(UKALUH
CaMOCTOSITENIbHBIX 3aHATUN CTyIEHTaM OYHOUW (hOpMbI 0OYyUEHUS BBIAAIOTCS 33JaHUS MO THUIIOBBIM
pacueraM. TUIIOBOI pacdeT CONEPKUT MHIAMBUAYAJIBHBIE 3aJaHUS, BBIIOJIHAEMBIE CTYICHTAMU Ca-
MOCTOSITEIBHO C HEOOXOAUMBIMHU TOSICHEHUSIMU PEUICHUS U YKa3aHUEM UCIOJIb3yEeMbIX TEOpEeTHYE-
CKHUX IOHATUH, OIpeAeIeHUH, TeopeM U (popMyIl. BelnonHeHne TUIIOBOrO pacyeTa KOHTPOIUPYETCs
npenogasateneM. [IpeaBapurenbHO IpOBEPSETCS MPABUIBHOCTh PELIEHUS 3ajad. 3aBEpIIArOIIUM
9TANOM SIBJISIETCS 3alUTa TUIIOBOTO pacyera (BO3MOXHA B JBYX BapHaHTAaX: YCTHOM HJIM ITUCbMEH-
HOM), BO BpeMsI KOTOPOI CTYAEHT JOJDKEH YMETh IIPAaBUILHO OTBEYATh HA TEOPETUUECKHUE BOIIPOCHI,
MOSICHATH PELICHUs CBOUX 3a/1ad U YMETh pEIlIaTh 33ja4l aHAJIOIMYHOI0 THUIIA.

B npouecce nzyueHuss MaTeMaTUKU CTYJIEHT JOJKEH BBINOIHUTE Psil KOHTPOJIBHBIX padoT.
Penensun npenogaBaresst Ha 3TH pabOTHI MO3BOJSIOT CTYIACHTY CYIHTb O CTENCHHM YCBOCHHUS UM
COOTBETCTBYIOLIETO pa3Jiena Kypca; YKa3blBalOT HAa UMEIOIIMECs Y Hero npooerbl, Ha XKeJaTeabHoe
HanpaBJICHUE NalbHEHIIEH paOOThl; TOMOTAIOT CPOPMYIUPOBATH BOMPOCH! JJISI KOHCYJIbTALUU C
IIpenojaBaTeieM.

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

B Tex cmywasix, Korja BBISBJICHHBIC OMIMOKH M HEJIOCTATKA B TEKCTE BBIMOJIHEHHOW KOH-
TPOJIBHOM pabOThl HACTOJBKO CEPbE3HbI, YTO MOIYT MOMELIaTh JajbHEeiIeMy H3Yy4EeHHUIO Kypca,
KOHTpOJIbHAst pab0Ta BO3BPAIIIACTCS CTYIEHTY JJIsl IIOJIHOM WM YaCTHYHOM ee rmepepaboTKH.

[ToBTOpHO BBINOJIIHEHHAs pabOTa PELIEH3UPYETCs TOIBKO B TOM Cllydae, €CiIM K Hel Mpuio-
KEHa paHee He 3auTeHHas pabota. [Ipu MOBTOPHOM peneH3UpOBaHUM PaOOTHI MPETOAaBaTENb PO-
BEpsIET YUTEHBI JIU MPH €€ BIMOJIHEHUH (MCTIpaBlIeHUH) ero yka3aHus. Eciin ykazaHus He y4TeHHl,
TO paboTa CHOBA BO3BpaIIaeTCs CTYIEHTY Ul JOPAOOTKH.

He crenyer mpuctynath K BBINOJHEHHIO KOHTPOJBHOW pabOThl WM €€ UCIPAaBICHUIO 10
pelIeHns JOCTaTOYHOrO0 KOJUYECTBA 3ajJlad [0 MaTepually, COOTBETCTBYIOUIEMY 3TOMY 3a/IaHUIO.
OmnbIT NOKa3bIBAET, YTO Yallle BCET0 HEYMEHUE PELIUTh TY WIN HHYIO 33/1a4y KOHTPOJbHON paboThI
BBI3bIBAETCS TEM, YTO CTY/ACHT HE BBINOJIHUI UMEHHO 3TO TpeOOBaHHUE.

Ecnu pabora BbIOJIHEHAa HE B COOTBETCTBHMHM C HOMEPOM BapuaHTa WM IpPENnojaBaTelb
YCTaHOBUT, 4TO paboTa BBINOJHEHA HECAMOCTOSITENIBHO, TO OHA BO3BpAIIaeTCs CTYIEHTY 0e3 pelreH-
3upoBaHus. B aToM citydae B TeTpaau npenoaaBaresb 0ObSICHIET CTYACHTY IPUYMHBI BO3BpAILEHUS
U IIPEJIaraeT eMy BBIIOJIHUTH pab0Ty B COOTBETCTBUU C YCTAHOBJIEHHBIMU ITPaBHIJIaAMHU.

4.3. MeToguueckme yKasaHuA No HanucaHuio pedepara

s HanucaHus pedepara CTYACHT BBIOMPACT OJHY U3 TeM, UCXOJ U3 CBOMX MHTEPECOB K
OTpe/ieIEHHBIM BONPOCAaM Kypca, a TaKKe XapakTepa M MEepCleKTUB IMPaKTHUecKod paboThl. Bei-
OpaHHas TeMa COTJIACOBBIBAETCS C MPEINOAaBaTeNIeM, IIPH ITOM OHa MOKET OBITh OoJiee KOHKpPETH-
3UpoBaHa MPUMEHHUTENBHO K MPAaKTUYECKUM MHTepecaM MaructpanTta. KoHkpeTusanus HampasiieHa
Ha Oosiee MIyOOKyI0 MpOpabOTKy TeMbI B MpakTHUYeckoM KoHTekcte. [Io o0bemy pabora AoimKHA
cocTaByATh 15 — 20 cTpaHUIl pYKOITMCHOTO TEKCTa, He cunTast mpuiokeHui, 14 mpudr (Times New
Roman), nonyTopHbIit HHTEpBaJ, CHUCOK JIUTEPaTyphl He MeHee 20 HCTOUHUKOB.

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

B Bepennm 000CHOBBIBAETCSI aKTYaJbHOCTh M3JIaraeMoM MpoOseMbl. 3/1€Ch TaeTCs KpaTKoe
OIKMCaHHE PaccMaTpPHBAEeMbIX B pabOTE BOIPOCOB MO OCHOBHBIM pa3zzenaM. BBeneHne oObIYHO CO-
CTaBJAeT | CTpaHMIy pyKOIIMCHOTO TEKCTA.

B Teopernyeckoil 4acTH OCHOBHOE BHMMAaHHE YAEISETCS KPUTHUECKOMY 0030py JMTEpa-
TYPHBIX HCTOYHHUKOB, PACKPBIBACTCS CTENEHb U3YUYCHHOCTH UCCIIEAYEMOI POOIIEMBI.

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



[Ipu BbIMONHEHUH 3TON YacTH pabOThl 0c000€ BHUMaHHE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJln3a, JOTUYHOCTh U3JI0KEHHS MaTepHana.

Pabora momkHa OBITH HANTMCAHA JIUTEPATYPHBIM SI3BIKOM, TPAMOTHO M aKKYPaTHO, CHa0XKeHa
HayyHbIM anmnapatroMm. CokpalleHus CJIOB, KpoMe 00IIeynoTpeOuTenbHbIX, He JIomyckaloTcs. Bee
CTpPaHUIII TOJIKHBI OBITH POHYMEPOBAHBI.

4.4. MeTogmnueckne yKasaHua no opopmieHUI0 KOHTPOJIbHOM paboTbl

Pacnpenenenne KOHTPOIBHBIX paboT MO ceMecTpaM COOOIIAETCs CTYJACHTaM B Havyalle Kax-
noro ceMectpa. KoHTpobHBIE paOOThI BRIMOIHSIOTCS CTYACHTAMU B OTAEIBHBIX TETPAISIX B KIETKY
18 nucroB. Ha TUTYIbHOM JIUCTE TETPAAM CTYACHTHI YKAa3bIBAIOT Ha3BaHHE MPEJIMETa, HOMEp Bapu-
aHTa, HOMEp TPYIIILI U CBOIO (aMWIHIO, UM U O0T4ecTBO. Eciu TeTpanp IJis KOHTPOJIBHBIX paboT
3aKaHYMBAETCS, TO CTYACHT MOJIMCHIBAET HOBYIO TeTpajb, IPUKIAIbIBas K HEll «cTapyio». B koH-
TPOJBHOU paboTe 3ajau MOXHO peliaTh B YAOOHOM IMOPSIJIKE, 3aITUCHIBAst UX YCJIOBUS U yKa3bIBas
noapoOHbIe pemeHus. Pabora Haj ommOkaMu BBIMONMHIETCS B KOHIIE KOHTPOJIBHON paboThI, MOCHEe
penieH3uu npenojasarens. s Kaxao0d 3agaun, TpeOyIOLIe ncnpaBiieHui Wik 10pabOTKH, OMSTh
3aMKChIBACTCS YCIOBUE U MPUBOAUTCS MOAPOOHOE pelleHuE.

4.5. MeTtoauuecKkue yKasaHMA NO NOArOTOBKE HAayYHOro A0KAaAa

Hayunslii moknaa mpeacTaBisieT coO0Ol HCCleAOBaHHME MO KOHKPETHOHM mpobiieme, M3Io-
KEHHOE Tepe]l ayAUuTOpHUel ciymaTeneid. IT0 MOKET ObITh BBICTYIUICHHE Ha CEMHHAPCKOM 3aHsi-
THU, KOHPEPEHIIMN HAYIHOTO CTyJaeH4Yeckoro oomecTBa («Henene Hayku») WM B paMKax IMPOBO-
JUMBIX KPYIJIBIX CTOJIOB. B m00oM ciyyae ycremHoe BBICTYIJIEHHE BO MHOT'OM 3aBHCHT OT IIpa-
BUJILHOW OpraHU3allMy CaMoro Ipolecca MoAroTOBKM HAYYHOI'O AOKJIaja.

PaboTa 1o moaroToBke HAy4HOTO JOKJIAa BKIIOYAET HE TOJIBKO 3HAKOMCTBO C JIUTEpaTypon
10 W30paHHOW TeMaTUKe, HO U CAMOCTOSITEIIbHOE U3YUEHHUE ONpeAelICHHBIX BOpocoB. OHa Tpedyer
YMEHHUSI MIPOBECTU aHallU3, CIIOCOOHOCTU HArJSAHO MPEACTaBUTh UTOTU MPOAENaHHOW paboThl, U
YTO OYEHb Ba)KHO — 3aMHTEPECOBATh ayJUTOPUIO Pe3yJibTaTaMH CBOEro uccienoanus. Cieaosa-
TeJIbHO, TOJITOTOBKA HAYYHOTO JJOKIJIaaa TpeOyeT ONpeaeIeHHBIX HaBBIKOB.

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

|. Boibop memobl nayunozo doxnada

[ToaroToBka K Hay4HOMY JOKJIaJy HauYMHAETCA C BbIOOpa TEMBI OYIYIIETO BBICTYIUIICHUSI.
[IpakThka MOKa3bIBAaeT, YTO MPABUIBHO BBHIOPATh TEMY — 3TO 3HAYUT HAMOJOBHHY OOECHEYUTH
yCHemHoe BbICTymeHre. KoHeuHo ke, Onpeiensionyto pojib B 3TOM BOIPOCE UTPAIOT MHTEPECHI,
YBIICYEHUS M TUYHBIE CKIOHHOCTH CTYJEHTa, HEMOCPEACTBEHHAs CBSI3b TEMBI JOKIaAa ¢ Oymyiiei
WJTU HACTOSIIIIEH MpaKTUYeCKo paboToil (ecau 3TO CTYAEHTHI BeYepHEro otaeneHus). OnpeneneH-
HYIO TIOMOIIIb NMPU U30paHUU TEMBI MOXKET OKa3aTh PYKOBOAMTENh HAYYHOTO KPYXKKa, MpernojaBa-
TeJb, BEIYIINI CEMUHAPCKOE 3aHATHE WM YUTAIONINUN JIEKITMOHHBIA Kypc. Y Bce-Taku mpu BEIOOpE
TEMBI U €€ POpPMYTUPOBKE HEOOXOIUMO YUUTHIBATH CIEAYIONINE TPEOOBAHNUS:

1. Tema BBICTYIJIEHHS JTOJPKHA COOTBETCTBOBAaTh BalluM MO3HaHMSAM M MHTEpEcaM. 3JeCh
OUY€Hb Ba)KEH BHYTPEHHUN MICUXOJIOTMYECKUN HACTPOH.

2. He cnenyer BBIOMpaTh CIUIIKOM MIMPOKYIO TEMY HAaydyHOTO JOKJIaga. JTO CBS3aHO C
OTPAaHUYEHHOCTHIO JTOKJIaTuhKa BO BpeMeHu. Jloknaa nomkeH ObITh paccuntan Ha 10 — 15 MuHyT.
3a Takoil MPOMEXYTOK BPEMEHHU JTOKJIaJAYUK CIOCOOEH JIOCTATOYHO IOJHO U TITyOOKO PaccMOTpPETh
He 0oJiee 0/IHOTO — JIBYX BOIIPOCOB.

3. HayuHsblil 1okiaa JOJDKEH BbI3BATH MHTEpEC y cirymareneid. OH MOXET coaepxkaTh Ka-
KyI0-Ti00 HOBYIO JJIsi HUX MH(DOPMALIUIO WU H3JI0KEHHE CIIOPHBIX TOYEK 3PEHUS Pa3NUYHBIX aB-
TOPOB IO OCBEIIaeMoil mpoodieme.

CTyaeHT, NpUCTYNAOMINI K MOJTOTOBKE HAYYHOI'O JIOKJIAJa, JOJIKEH YETKO ONpPEeNeluTh
IEJIb Gynyriero BbICTYIUICHUS.

[ToHSTHO, YTO O M3YyYEHUs JUTEPATYphl MO BHIOPAHHON TeMe JOBOJBHO CIOXKHO chopmy-
JUPOBaTh KOHKPETHYIO II€JIb CBOETO MCCIICIOBaHUs. B 3TOM ciiydae HE0OX0aUMO 0003HAYHUTH 00-
LIYyI0 1IeJIb UK ENEeBYI0 yCTaHOBKY. KOHKpeTHas 1eneBasi yCTaHOBKA J1ae€T HaIlpaBJeHUE, B KOTO-
pom OyneTr paboTaTh MOKIAIYHMK, TOMOTAET OCO3HAHO U IEJICHANPABICHHO MOA0MPAaTh HEOOXOIH-
MBI MaTepUall.



11. IToobop mamepuanos

PaboTa o nox6opy MarepuasoB AJs 10K/IaJa CBA3aHa C U3YYEHUEM JIUTepaTyphbl.

N3yuenne nurepaTypsl IO BRIOPAaHHOW TEME JKeIaTebHO HAaYMHATh C POCMOTPA HECKOJb-
KUX Y4eOHUKOB. DTO IO3BOJUT MOIYYUTh OOIIee IMPEICTaBICHHE O BOIPOCAX HCCIEIOBAHUS.
JlanpHeWmuii mouck HeoOXOAMMOHM MH(GOpPMAIMK MPEANoiIaraeT 3HaAKOMCTBO C TpPeMs TIpyIIaMu
ucToyHUKoB. [lepBas rpynna BkitoyaeT MOHoOrpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
pOM TpyIIie OTHOCITCS MaTepHaibl EPUOJUYECKOM TeYaTh — )KypHAJIbHbIE U ra3eTHble craThu. K
TpeTbel pecypebl IHTepHeT. MaTtepuaiibl opHIHanbHOro Xapakrepa u3 MHTepHeT 10KHBI OpaTbes
TOJIBKO M3 O(QHUIMAIBHBIX CaWTOB (MH(OpMAIMs Ha APYrHX CalTax MOXKET OBITh yCTapeBILICH).
IIpsimoil mepeHoc B pabOTy TEKCTOBBIX (hparMeHTOB U3 MIHTEepHET (KpoMe KOPOTKHX IIUTAT KJIACCH-
4ecKuX paboT mo Teme) 3amperieH. FIMeHHO B IBYX MOCIEIHHUX TPYIIax B OCHOBHOM COZIEPIKATCS
HOBBIE CBEJICHUS U (aKThl, IPUBOJATCS MTOCIEIHUE LIU(POBBIE JaHHBIE.

I1l. Cocmasnenue nnana ooxnaoa

ITocne Toro, kak paboTa Mo MoaOOPY MCTOUYHUKOB 3aBEpIIEHA M MMEETCs ONpeAeTIeHHOEe
npejcTaBicHne 00 N30paHHON TeMe, MOYKHO COCTaBHUTh MPEABAPUTENBHBIN 1iaH. [Ipu 3TOM HEoO-
XOJMMO YY€CTb, YTO MPEABAPUTEIBHO COCTABIECHHBIN IIaH OYAET U MEHATHCS U KOPPEKTUPOBATHCS
B IIPOLIECCE NATBHEUIIErO N3y4YEHUs TEMBI.

PaboTy Hajx TeKCTOM OYyIIero BHICTYIUIEHHMS] MOXKHO OTHECTH K Haubosee CII0)KHOMY M OT-
BETCTBEHHOMY 3Tally IOJArOTOBKM HAay4yHOTro JOKJIada. IMEHHO Ha 3TOM 3Tarne HeoOXOAUMO MPOU3-
BECTH aHAJIU3 U OLEHKY COOpaHHOIr0 MaTrepHaia, chopMyIMpPOBATh OKOHYATEJIbHBIN IUIaH.

[Tpuctynas k padoTe HaJ TEKCTOM JOKIaJa, CIEAYET YUYUThIBaTh CTPYKTYpPYy €ro IocTpoe-
Hus. HayuHplil 1oKkIan TOJDKEH BKIIIOYaTh TPU OCHOBHBIE YaCTU: BCTYILUIEHUE, OCHOBHYIO 4acTb, 3a-
KJIFOUEHHUE.

Berynenune npencrasisier co0oi kpaTkoe 3HAKOMCTBO cllyliatesei ¢ oocykaaeMoil B j10-
KJaze npobsieMoil. JlecTBUTENbHO, XOTS BCTYILIEHUE HENPOJOJKUTENIBHO IO BpEMEHH (BCEro 2 —
3 MHUHYTBI), OHO HEOOXOAUMO, YTOOBI MPOOYIUTH UHTEPEC B AYAUTOPUH U MOATOTOBUTH MOYBY JJIS
nokiana. HeoOxonuMo HadaTh C IJIaBHOM MBICIH, KOTOpas 3aTeM 3aliMeT LIEHTPaJIbHOE MECTO.
VYnayHo chopMyarpoBaHHbIE BO BCTYIUIEHMHM HECKOJIBKO (Ppa3 criocoOHBI 00ECIIEUUTh YCIEeX BCETOo
JIOKJIaJa.

OcHOBHas 4acTh SBISETCS JIOTHYECKUM MPOAOKEHHEM BOIPOCOB, 0003HAUEHHBIX aBTOPOM
BO BBE/JCHUU. VIMEHHO B 3TOM YacTu JOKJIaAa MPEICTOUT PACKPhITh TEMY BBICTYIUIEHHUS, IPUBECTU
HE0O0XO/AMMBIE JT0Ka3aTeNbCTBa (apryMeHThl). /[ Toro ytoObl MpaBUIIBHO MOCTPOUTH OCHOBHYIO
4acTh CBOET0 J0KJIaJa, HE0OX0IMMO COCTaBUTh €€ MOAPOoOHbIN Tu1aH. BakHOCTH cocTaBlieHUs TaKo-
ro IUIaHA CBSI3aHA C OCHOBHOM 3ajaudel aBTopa. OH NOKeH B TeueHne 10 MMHYT, OTBEACHHBIX Ha
OCHOBHYIO 4acTb, CyMETb IPEACTaBUTh U U3JI0KUTh aBTOPCKYIO TOUKY 3pEHUS 10 0003HAYEHHOW B
TeMe AoKjiana npobieme. Hanuune moapoOHOro riaHa Mmo3BOJISET BBIIOJIHHUTH 3Ty 3ajady, AaeT
BO3MOXXHOCTh aBTOPY B C’KaToi (popme TOHECTH CBOM UJAEU JI0 ayIUTOPUHU U YIIOKUTHCSA B YCTAHOB-
JICHHBIN PETJIAMEHT.

3aKiroueHre UMeeT LeIblo 0000UUTh OCHOBHBIE MBICIH U UEH BbICTyIIeHus. Ero, kak u
BECh JIOKJIaJl, HEOOXOIUMO IMOArOTOBHUTH 3apaHee. B 3akitoueHHMH MOXHO KpaTKO MOBTOPUTH OC-
HOBHBIE€ BBIBOJIBI U YTBEPXKACHHMs, NMPO3BYUYaBIINE B OCHOBHOM dacTu Jokiana. Ha 3akimoueHue
MO>KHO BO3JIOXKUTH TaKKe (PYHKIIUIO 00O0OIEHHs BCEro MpeAICTaBIEHHOr0 AOKIaI4MKOM MaTepHa-
na.

IV. Ogopmnenue mamepuanog evicmynienus

[TonroroBneHHbIN oKIax U Oyaylliee BBICTYIUIEHHE B ayAUTOPUM HAIPABJIEHO Ha €ro Ciy-
XOBO€ BOCHIPUATHE. Y CTHAs pedb MPEAOCTaBISIET OPaTOPY JONOIHUTEIbHBIE CPEICTBA BO3IEHCTBUSA
Ha CIIylIaTesiel: rojoc, UHTOHAIMS, MUMHUKA, XecThl. OJHaKO OJHOBPEMEHHO CIIEAYyeT YCHEIIHO
UCTOJIB30BaTh CIocoOHOCTH ciymareneid BUJIETD.

ABTOp HAay4HOTO [JOKJIaJa MOKET IPEKPACHO IOIMOJHUTH CBOE BBICTYIUICHHE, HCIOJb3YS
JMarpaMMbl, HJUTIOCTPALUH, IpaduKu, H300paKeHus B PE3eHTALINH.

Ho, 4To0BI MCnosb30BaHWE HATJISAHBIX MOCOOMI TPOW3BENO MpeanoiaraeMbiii 3G dexT,
HE00XO0AMMO YYUTHIBATh CJIEIYIOIIUE ITPaBHJIa;



1. nenecooOpazHO MCMONB30BaTh HArAIHBIA MaTepuan. Eciu ke HeoOXOAMMOCTh B €ro
JI€MOHCTpALUU OTCYTCTBYET, IPUMEHEHHE OYAET TOJIbKO OTBJIEKAaTh BHUMAaHHE CIIyllaTelel;

2. Tpe3eHTAalus TOTOBUTCS 3apaHee;

2. n300paXkeHUsl, NPEICTaBICHHbIE B IIPE3EHTALMH, T0JIKHBI ObITh BUAHBI BceM. CII0XKHBIM
CTaTUCTHUYECKUM TaOIHUIaM CIIEAYeT NMPHUIATh TOCTYIHYIO (opMy TuarpaMm Wiv rpaguKos;

3. HarJsIiHble MaTepHuajbl HEOOXOIMMO JEMOHCTPUPOBATH ayAUTOPUH, a HE caMOMYy cele;

4. Te3uCHl JOKIa/Aa JOJDKHBI OBITh TECHO CBSI3aHBI C M300paKeHHEM HArJISIHBIX MaTepua-
JI0B;

5. 4TOOBI HE OTBJIEKATh BHUMAHHUE ayTUTOPUHU, HY)KHO CBOEBPEMEHHO MEPEXOIUTh K IEMOH-
CTpaluyu APYTUX MAaTEepPUAJIOB;

6. HEOOXOIUMO JAenaTh May3y B BBICTYIJICHHH, €CIIU ayAUTOPHUS 3aHATa pacCMaTpUBaHUEM
HarJIsIJHBIX MaTepUaJIoB.

V. Iloocomoska Kk ebicmynienuto

[TonroroBuB mMaTtepuan Juisl JOKJIaAa, CIEAYET PELIMTh BOIIPOC O 3aIlIUCAX K BBICTYIICHUIO:
TOTOBUTH MOJHBIN TEKCT JOKJIAJAa, COCTABUTh MOAPOOHBIE TE€3HUCHI BBICTYILICHUS WJIM IPUTOTOBUTH
KpaTkue paboune 3anucu. HayuHblil nokiaa mpejncraBiseT coOOl yCTHOE MPOU3BEIEHHUE, YTCHUE
BCJIyX ITOATOTOBJIEHHOTO TEKCTA HEJOIYCTUMO.

4.6. MeToguueckme yKasaH1A No NOAroToBKe Hay4yHOM CTaTbu

Hayunas craThsi — 3TO IpeACTaBICHUE PE3YyJIbTAaTOB MCCIEIOBaHUA JUIsl HAy4YHOW oOlie-
cTBeHHOCTU. Hay4Has ctarhsi 00s3aT€IbHO BKIIFOUAET DJIEMEHTHI HOBOTO 3HAHUS, KOTOPHIE U OIpe-
JEJSAI0T €€ 3HAaUUMOCTb. B OTZHENBHBIX Cilydasx HaydHas CTaThsi MOXKET COAEpXkKaTb CHCTEMaTH3a-
1110, 0000IIEHNE YK€ U3BECTHBIX HAYUHBIX JIaHHBIX O IPOIIecCce, SIBICHUH UIIH 00BEKTe, HA OCHOBE
KOTOPOTI'O JIEJIat0TCs HOBBIE BBIBOJIBI, TPOrHO3bI. Takas cTaThsi Ha3bIBaeTCsl 0030pOM HAy4YHOMH JInTe-
paTypsl 1o OTPEACICHHOM Mpodieme.

Bei0op TeMbl Hccae10BaHUS HEPA3phIBHO CBsI3aH ¢ BHIOOPOM ero oObekTa. OOBEKT uccie-
JIOBaHMSI — CUCTEMA, MPOIIECC WIN SIBJICHHE, OPOXKAAIOIINE MPOOIEMHYIO CUTYallI0 U N30paHHbIE
s u3ydenus. [lonydenne 3Hanuit 00 00beKTe, HEOOXOIUMBIX /ISl PELIEHUs] KOHKPETHOM mpoobiie-
MBI, IIOCTABJICHHON B MCCJIEIOBAHUH, OCYIIECTBIIAECTCS MMOCPEACTBOM M3YUEHHs pe3yJIbTaTOB IieJIe-
HaNpaBJICHHOT0 HayYyHOI'O BO3JIEMCTBUS Ha OTAEIbHBIE YaCTH O0BEKTa, Ha3blBaeMble MpPEIMETaMHU
HCCIEN0BaHUS.

[Tpeamer uccnenoBaHust — 4acTh, CTOPOHA, CBOMCTBO, OTHOILIEHHE 00BEKTa, UCCIIEAYEMBIE C
OTIpe/IENIEHHON 1IEJIBIO B IaHHBIX YCIIOBUSIX, T.€. 3TO 3JIE€MEHT 00beKTa uccieaoBanus. [Ipenmer uc-
CJIEOBAHMSI SIBJISIETCSI HOCUTEJIEM TPYIIIIBI WM PsJla CYIIECTBEHHBIX CBOMCTB, CBA3EH, WM NIPU3HA-
KOB M3Y4aeMOI0 0O0BEKTa U CIY>KUT CPEACTBOM €ro HayYHOTO IMO3HAHUS.

[Tocne o6ocHOBaHUS TEMBI, OnpeeneHlst 00BbEKTa U MpeaMeTa UCClIeJoBaHus GOpMyInupy-
eTcsl 11eJIb UCCIIeIOBaHus 10 TaHHOM TeMe. Llenb nccnenoBanus BHICTYIIAET KaK OINpe/ielIeHHbIN Me-
XaHW3M MHTErpaluy pa3iMyYHbIX JEHCTBUN B CUCTEMY «LEJIb — CPEICTBO — pe3yapTaT». Llens — 3a-
paHee OCO3HaHHBIM U IJIaHUpPYEeMbIN pe3ynbTaT. OCHOBHBIE 3JEMEHTHI, (OPMHUPYIOIINE COAEpKa-
HUE 11 HCCIICOBAaHUs: KOHEUHbII pe3yabTaT, 00bEKT MCCIEA0BAHMS, YTk JOCTHXKEHHS KOHEY-
HOT'O Pe3yJIbTaTa.

3amauaMy MCCIIEIOBAHUS HA3bIBAIOTCS BONPOCHI, OJYYEHHUE OTBETOB HA KOTOpPble HE00XO-
MO JJIsl IOCTHOKEHHUS 1eNid ucciiefoBanus. Kak mpaBuiio, BEIABUTAIOTCS CIENYIOIINE HCClIe0Ba-
TENbCKUE 3aJaUu:

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

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

W3yuyeHne HaydHOU JUTEPATYPBI — ITO BAXKHBIM U UIUTEJIbHBIN MPOLIECC, 3aBEPIIAFOLIUICS
HaIlMCaHUEM OKOHYATEJIbHOrO BapuaHTa cratbi. OH BKJIIOYAET P JTAlOB: IOUCK MCTOYHUKOB;
03HAKOMUTENbHOE YTeHHE; YIIyOJIeHHOE, N3ydalollee YTEHHE C BBIMUCKaMU B (pOpMe KOHCIIEKTOB,
aHHOTALUH, TE3UCOB, pe)epUPOBAHUS; UCTIOIB30BAHIE HCTOUHUKOB B IIPOLIECCE UCCIEIOBAHUS JUIs
OOBSICHEHUS U MHTEPIPETAIMA COOCTBEHHBIX Pe3yJbTaTOB W HAOIIOJCHUN; CCBUIKM Ha JUTEPATypy



B UEpPHOBUKE; HANMCaHUE 0030pHON YacTH paboThl, Opranuzanus OndIuorpaduyeckoro Onucanus
K paboTe M ero OKOHYaTeJIbHOE PeJaKTUPOBaHUE.

Haydanoe 0600111eHre HOCUT 0COOBII XapakTep, OHO OTJIMYACTCS TOYHOCTHIO, TOTYCPKHYTON
JIOTUYHOCTBIO, OJTHO3HAYHBIM BBIPAKECHUEM MBICIH, KOTOPAsl CTPOr0 apryMEHTUPYETCs, a XOJ JIO-
TMYECKUX PACCYKICHUHN aKIIEHTUPYETCS ¢ IOMOLIbIO CIELIMATIBHBIX CPECTB CBSI3H.

[TepeuncnyM HEKOTOPBIE S3BIKOBBIE CPEACTBA HAYYHOI'O CTHJIS,, YTOOBI BBl MOIJIM IIPUIEP-
KHUBATHCS X TPU pabOTE ¢ PYKOIHUCHIO:

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

— TEPMUHBI, XapaKTepHbIE Ul KaKoi-1100 HayKu, U oOlleHayyHble OHATHUS (3aKOH, PUH-
1, Kiaccudukanus, vHGopMaIus, BEPOSITHOCTb, TUIIOTE3a U JIP.);

— CJIOBA, yKa3bIBAIOLIME HAa 3aKOHOMEPHBIM XapakTep ONMMCAHHBIX SBICHUH (0OBIYHO, OOBIK-
HOBEHHO, BCErJ1a, PEryJIsIpHO, BCIKUMN, KaXAbli, KaK IPaBUJIO U T. I1.);

— IJIarojibl HacTOSIIEr0 BHEBPEMEHHOTO B OOOOIIEHHO-OTBJICYEHHBIX 3HAYEHUAX (pedb
NIET o mpobieme..., orctoga CJIIEAYET BeiBox..., CJIEJYET 3ameTuth, 9TO ..., BEIYUCICHHUE
(nabmonenue) IIPUBOIUT k cnenyroemy pe3yiabTary ..., IepelieM K cleayomemMy Bonpocy ...,
3aKJIFOYEHNE HOCUT IPEIBAPUTENIbHBIN XapaKTep..., U3 CKa3aHHOI'O paHee BBITEKAET..., 3TO JaeT OC-
HOBAHHE TOBOPUTH O ..., 3TO TOBOPHUT O ... U JIp.);

— TJarosibl IpOIIEIIEro U OyIylero BPEMEHHM HCIIONIb3YIOTCS B 3HAUEHWU HACTOAIIETO
BpeMEHHU (Mbl OJIYYUM / MOITYYUIH .., HPUMEHUM ..., HCHOJIB3YETCsl, BbIpaxkaeTcsi, HabIroAaeTcs u
T. I1.); YaIle MCIIOJIb3YIOTCS TI1arojbl HECOBEPIIEHHOTO BUA, KaK 00Jee OTBICYEHHO-0000IICHHEIE,
IJIaroJIbl XK€ COBEPIIEHHOI0 BU/AA XapaKTEpPHBbI ISl YCTOMUUBBIX 000POTOB (JI0KakeM, 4To ..., pac-
CMOTPHM ..., BBIBEJEM ...);

— npeo6aaaaT GopMbl 3-ro JIMLa MECTOUMEHHH U I1arosioB. ABTopckoe «MBI IUIIOC JINY-
Has (opma riarosia» ynorTpedsieTcs B OTBJIEYEHHO-0000IEHHOM 3Hau€HUU (Mbl cUMTaeM (IoJiara-
€M, YTBEP)KJAeM. .., HAMU YCTAaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTEIbHBIE €IMHCTBEHHOTO YHClia, (DOPMBI 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, TaHHBINA U T. 1. B mpennoxxennn npeodiamaeT mpsMoi MOPsI0K CJIOB
(moanesxariee — CKa3yeMoe — JIOMOJTHEHU ).

[Tocne moAroTOBKY YEpHOBBIX HAOPOCKOB OT/EIBHBIX Pa3esioB HEOOXOIUMO MPUCTYIIATh K
HaIMCaHUIO PYKONMCH CTaThH B 11eJI0OM. Pa3/iensl cieyer pacronokuTh B CIEAYIOLUIEM 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-
MBbI; KpaTKHil 0030p JUTEpaTyphl, XapaKTepUCTHKA MpeaAMeTa, 00bekTa (00BEKTOB), a TaKKe METO-
JIOB MICCJIEIOBAHMUS; BBIIBUTaeMasi TUIIOTE3a; HaydHass HOBU3HA paboThI, ee TeopeTuUecKas M Mmpak-
TUYECKasi 3HAYMMOCTb.

B skcnepuMeHTansHOM (MCCIIEIOBATEIbCKOM) pa3ziene JaeTcs OOOCHOBAaHME M OIMCaHHE
METOAMKH HCCIIEIOBAHUS; MPUBOJATCS MOJIyYEHHBbIE AAHHBIE, pa3MellaeTcs He0OXOAUMBIM UILTIO-
CTpaTHBHBII MaTepualr; (GOpMYIHPYIOTCS BHIBOABI M 0000IICHHUS.



B Tekcre craThu ciieyeT apryMeHTUPOBAHO BBIACIUTH TO HOBOE U OPUTHHAIBHOE, YTO BHO-
CHUT B pa3pabOTKy MpoOIeMbl aBTOp CTaTbU. TEeKCT JOIDKEH 001aJaTh HEKOTOPBIM KOMITO3UIIMOHHO-
CIOXKETHBIM ITIOCTPOEHHEM, HAIPABICHHBIM Ha IOCJIEI0BATEILHOE U LIEJICHANPABICHHOE PACKPBITHE
IUIs YATATENIs Ipoliecca aBTOPCKOro MOUCKA.

AHaJIUTUYECKUN WIN TEOPETUUYECKUIN pa3/iel MOCBSIIAETCS aHAIU3Y MOJTYYEHHbIX SKCIIEpU-
MEHTAJIbHBIX PE3YyJIbTAaTOB; UX ONHCAHUIO, MHTEPIPETALMU B paMKaX CYLIECTBYIOILEH TEOpUU WU
IIPEJICTABIISIET OPUTMHAIBHOE TEOPETUUECKOE UCCIIEI0BAHUE.

Metoandeckuii paziesl MOXXET CoJlepKaTh apryMEHTHPOBAHHbIE IPAKTUUECKUE PEKOMEH/1a-
IIUH, BO3MOXKHOCTH U 0COOEHHOCTH MCIOJIB30BAHNUS PE3yJIbTATOB PAOOTHI.

3akiIroYeHue B KpaTkoil popMe moABOJUT UTOTH Beel pabOThI B BHJIE TE3MCOB MU BBIBOJIOB,
COIJIACOBAHHBIX C IIEJIBIO U 3a/ladyaMU MCCIIEJOBAHMS; YKa3bIBAE€T TEOPETUUECKYIO U NPAKTHUUECKYIO
LIEHHOCTb NOJYYEHHBIX PEe3yJbTaTOB, UX BO3MOXKHOE BHEAPEHMsI, HAMEYAET JaJIbHEeHIne neperek-
TUBBI U3YUEHUSI TAHHOH MPOOIIEMBI.

4.7. Metogunueckue ykasaHmaA nNo noArotoBke npeseHTaumum

[Tpe3eHTanus — 3TO KpaTKOe HarJAAHOE U3JI0KEHHEe HHPOPMALIMHU IO COAEPKAaHUIO PabOTHI,
IpeICTaBICHHOE OCPeICTBOM nporpammel MS PowerPoint.

[Tpe3eHTanust COAEPKUT OCHOBHBIEC MOJ0XKEHHUS, BHIHOCUMBIE HA 3allUTy, rpaduyeckuil Ma-
TepHall — PUCYHKH, TaOJIUILbl, AITOPUTMBI U T. I1., KOTOPbIE WIIIOCTPUPYIOT NPEAMET UCCIIEJOBAHMUSL.

ITpe3enTanust paboThI CIIYKUT AJ1s1 yOAUTENBHOCTH U HArJIsIIHOCTH MaTepHalia, BBIHOCUMO-
IO Ha 3alIUTY, U JOJDKHA BKJIIOYATh B €05l CIENYIOLIUE pa3Iebl:

— 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 MTpeIoKeHus (2 — 3 craiina).

OO61mast cTpyKTypa NpeAcTaBIeHHOW MPE3eHTALNU I0JKHA COOTBETCTBOBATh CTPYKTYpPE J0-
KJ1aza.

[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,
9TOOBI BCE HA/IITUCH, PUCYHKH U TaOJIMIIbI OTYETIUBO IPOCMATPUBAIIUCH HA ClIAliie.

5. Meroauyeckue yKazaHusi Ajs 00y4alOUUXCH M0 OPraHU3alMU U NMPOBeIeHUI0 00y4eHusl B
HHTEPAKTHUBHBIX (hopmax

Jlexus-6ecena - AUATOTUYECKUN METOJ WM3JIOKEHHUS W yCBOEHHUS y4eOHOro marepuana.
Jlekumsi-Oecena MO3BOIISIET C MIOMOIIBIO CHCTEMBI BOIIPOCOB, YMENIOW WX MOCTAHOBKH W UCKYCHOTO
MOJJIEP>KaHUsl TUAJIOTa BO3/ICHCTBOBATh KaK Ha CO3HAHME, TaK M Ha TMOJCO3HAHHE O0y4arolInuXcs,
HAY4YHTh UX caMokoppekiuu. [IpoBeneHne neknn-0eceapl MpeanoiaraeT HaTHIrue ONpeIeIeHHOTO
o0bemMa 3HaHWHI 00 M3yyaeMOM MaTepualne W CBsi3u ¢ HUM. Jlekmusi-Oecena moMmoraer moOyauTh
o0yJaroImuXxcs K aKTyaJu3allii WMEIOMINXCSI 3HAHWH, BOBJEYh MX B IPOIECC CAMOCTOSTEIBHBIX
Pa3MBIIITICHUH, B 9BPUCTUYECKHI, TBOPUYECKUH MPOIIECC MOTYYEHUSI HOBBIX 3HAHUM; CIIOCOOCTBYET
AKTUBH3AIMH TTO3HABATEILHOU JISATEIIPHOCTH, BOBJIIEKACT B MAKCUMAJIbHBIA MBICIIATESIILHBIA TTOUCK,
C LENbI0 pa3pelleHus: MPOTUBOPEUUH, TOABOJUT K CAMOCTOSTETFHOMY (POPMUPOBAHUIO BHIBOJOB U
00001IeHUH, CO3/1aeT YCIOBHSI IS OTIEPATUBHOTO YIIPABJICHUS IPOIIECCOM TTO3HAHUS.

[To Ha3HaUEHUIO B yUeOHOM MPOIECCE BBIACISAIOT CIASAYIONINE BH/IbI TIEKIIUNU-0eCe bl

— BBOJIHBIC WJIA BCTYIUTEIbHBIC (OPTaHU3YIOIIIHE);

— COOOIIEHHUS HOBBIX 3HAHUI;

— 3aKpeIUISIIoIINE.

BBognas nekumsi-Oecena mpOBOAMTCS B Hadaje JEKIUOHHOTO 3aHATHA. C ee MOMOIIBI0
oOecrnieunBaeTcs MCUXOJOTHYECKasi HacTpoiika 0OydaroluXxcsl Ha BOCIPHUITHE U YCBOCHHE HOBOTO



Matepuana. becema cnocoOCTByeT MOHUMAHUIO 3HAUCHUS TIpeCcTosImeld paboTsl, GopMHUpyeT mpe-
CTaBJICHHUSA O €€ COJIepP>KaHUU, CIelIUPHKE 1 0COOEHHOCTSX.

CooOmiennst HOBbIX 3HaHUU. CTpouTcs B (hopMe BOMPOCOB U OTBETOB MPEUMYIIECTBEHHO
P aHAJIU3€ MPOYUTAHHBIX TEKCTOB, 3alIOMUHAHUHN OTBETOB (KaTeXHU3MYecKasi); ClIOCOOCTBYET MO/I-
BEJICHUIO O0YYArOMIMXCs 32 CYET YMEJIO TOCTABICHHBIX BOIIPOCOB, UMEIONINXCS 3HAHUHN U JKU3HCH-
HOTO OIIbITa, K YCBOCHUIO HOBBIX 3HAHUH, (POPMYIHPOBAHUIO MOHATHUH, PEUICHUIO 33a]a4; CO3/1aeT
CyOBEKTUBHOE BIICUATIICHHE, YTO OOYYAIOMIUICS caM CeNal OTKPBITHE, IPOJIENIal MyTh OT MPAKTH-
KM K Hay49HOH HCTUHE.

3aKperIsIonue JeKIUU-0ece bl MPUMEHSIIOTCS JUTsl 3aKpeIUIeHHsI, 0000IICHUS U CUCTeMa-
TH3alliU 3HAHUH.

OddexTuBHOCTh Oece/bl 3aBUCUT OT TIIATEIBHOMN MOATOTOBKH MPENOIaBaTeNsl, PO TyMaH-
HOCTH U NMPOQecCUOHANBHON (OPMYIHUPOBKHU BOIPOCOB B YETKOM MOCTAHOBKE, MX JIOTMYECKOM MO-
CJIEIOBATEIILHOCTA. BOMPOCH! TOJDKHBI Pa3BHBATh BCE BUABI MBINUICHHS, 00CCIICYUBATEH JIOTHYC-
CKyt0 (OopMy MBIIIJICHUS (BECh CIIEKTP MBICIUTEIbHBIX JEHCTBUI), COOTBETCTBOBATh YPOBHIO pa3-
BUTHS OOYYaIOIIUXCS; CO CTOPOHBI OOYYAIOUIUXCS OTBETHI JOJKHBI ObITh OCO3HAHHBIMH U apTy-
MEHTUPOBAaHHBIMH, TOJHBIMU, TOYHBIMHU, SICHBIMU, TIPABUILHO CHOPMYITUPOBAHHBIMHU.

[{enb: myTeM MOCTAaHOBKHU TUIATEIBHO MPOJYMAHHOW CUCTEMBI BOIIPOCOB MO 3aJIaHHON TeMe
JOCTUKEHHE MOHUMaHMUs OOy4YaroIMMHUCS HOBOTO MaTepuaia WM MPOBEPKAa YCBOCHUS UMHU YKe
M3Y4EHHOI'0 MaTepuana.

3anauu:

— U3y4€HUE BOIPOCOB M0 3a/IaHHOM TeMe WIN 3aKpeIlICHHE U3YYEeHHOI0 MaTepuraia;

— pa3BUTHE YMEHUI 00ydarolUXCsl CTPYKTYpUPOBATh U CUCTEMAaTU3UPOBATh MaTepHal, co-
MOCTABIIATh PA3IMYHBIC UCTOYHUKH, 0000IIaTh MaTEepHaJ, IEIaTh BEIBOIBI;

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

MeTtoauka mpoBeaeHUS JISKIIMU-0eCce bl

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

— OOBSBJICHHE KPUTEPUIA OIICHKHU;

— IpoBezieHHne Oeceibl 10 3apaHee MOArOTOBICHHBIM PEI0/1aBaTeIeM BOIIPOCaM;

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

HHTepakTUBHOE pEelIeHHE 3a/1a4 — 9TO METOJ, IPU KOTOPOM IMPH PEIIeHUH 3a/1a4d MPUHUMA-
10T y4acTue Bce oOyuaroluecs MoJji pyKoBOJICTBOM IpenojaBaTelsa-MoaepaTopa. B pesynbrare mo-
my4aeTcsl yriayOJaeHHOe To3HaHHe O0YJaroIMMUC METOANKH PEIICHHs TUIIOBBIX MPOQECCHOHATb-
HBIX 3a/a4. B mpoliecce MHTEPAKTHUBHOTO PEIIECHUS 3a/ladyd OOYYaIOIIMMCS JTaeTCsl BO3MOXKHOCTD
MIPEIONIOKHUTh TIOCTEAYIONINI alrOpuT™M M pe3yibTaT ee pelleHus. [I[puMeHeHue Ha MpaKTUKe
0o0y4eHHs METO/Ia WHTEPAKTHUBHOTO PEIICHUs 3a/ad MO3BOJSET Pa3BUBATh y OOYyJaroONIUXCs CIO-
COOHOCTH MPOTHO3UPOBAHUS U IJIAHUPOBAHUS PEIIeHHsI MPOPECCHOHANBHBIX 3a/1a4.

Ilens: mpoBepka HABBIKOB perieHus] MPO(heCCHOHATBHBIX 33/1a4 M Pa3BUTHE MBICTUTEIHHBIX
oreparii 00yJarmuxcs, HampaBIeHHBIX HA JTOCTHKEHUE PE3YNbTaTOB MPHU PEIICHUU MPOGECCHo-
HaJbHBIX 33/1a4.

3agaun:

— MpPOBEpPKa HABBIKOB MPUMEHEHHUSI O0yJaIOIMMMHUCS 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 aKTUBHOMN MHTEJUIEKTYaIbHOMN JAESITEIbHOCTH;

— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (HABBHIKOB OOIICHHUS );

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



Meroauka npoBeACHUS:

1. IlepBbIii 3Tan «ImOATrOTOBKA MPOEKTa peleHus 3aaau». [IpenogaBateneM paspabarbiBaeT-
Csl IPOEKT XO0/1a PEHICHUS 33a4y ¢ 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 pe3yabTaToB U METOAMKH MHIMBUAYAILHOTO PEIICHUS 3a]a4 00y4aronuMu-
Csl M IPUHSATHUE TUTAHA BEPHOT'O X0/1a PEIICHMUS;

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

— ¢opMynupOBaHUE BBIBOJIA PEUICHUS 331a4U 00yUJaIOIIMUCS;

— 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 oOyyarouumcs (B TOM YHUCIE M CTECHUTENIbHBIM) BO3MOKHOCTh y4acCTBOBAaTh B paboTe, Mpak-
TUKOBAaTh HAaBbIKUM COTPYIHUYECTBA, MEXKIMYHOCTHOIO OOIIEHUS (B YaCTHOCTH, YMEHHE AKTHBHO
CIIylIaTh, BbIpadaThiBaTh o0lllee MHEHUE, pa3peliaTh BO3ZHUKAIOIIME pa3Horiacus). Bee aTo yacto
OBIBaCT HEBO3MOXKHO B OOJBIIIOM KOJUICKTHBE. [Ipy opraHu3ammu rpymnmoBoi paboTel, cieayer 00-
pamath BHUMaHHE Ha Clenyrolue ee acnekTbl. HyxHo ybenuThcs, uto oOyuaromuecs: o0i1aiaioT
3HAHUSIMH M YMEHUSMH, HEOOXOIUMBIMH JIJIs1 BBIITOJTHEHHS TPYIIIOBOTO 3a1aHus. HexBaTka 3HaHUN
OUYeHb CKOPO JIacT 0 ceOe 3HaTh -00yyaronrecs He CTaHyT MPUIarath YCUJIMM AJs BHIIOTHEHUS 3a-
nanusi. Hamo crapatbest cienarb CBOM MHCTPYKLUMH MakCHUMajibHO yeTKuMU. Hano mpenoctaBisiTh
IpyMIe JOCTaTOYHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHUsl.

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

— (acunuratop (MoCpeTHUK-OPraHU3aToOP AESITEIbHOCTH TPYIIIbI);

— perucTpaTop (3aIMChIBAaET pe3yabTaThl padoThI);

— JIOKJIaJIUUK (JI0KJIaIbIBAaET pe3yabTaThl paOOThI FPYIIIbI);

— XKYPHAINCT (33Ja€T YTOYHSIOIIME BOMPOCHI, KOTOPBIE MMOMOTAIOT IPYIIE JyYIlle BBIIOJI-
HUTb 3aJlaHKe, HalpUMep T€ BOIIPOCHI, KOTOpast Moria Obl 3aJaTh JApyras CTOPOHA B IUCKYCCHN);

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

— HalOuo1aTenb (JI0JKEH OTMeYaTh MPU3HAKHU ONPEIEeIEHHOrO MOBEICHUS, 3apaHee OMUCaH-
HOTO MPEIO0IaBaTeNEeM, U ONPEAEIATh, KaK YWIEHBI IPYIIIbI CIIPABIISIOTCS C BO3HUKAIOLUIUMHU 110 XOAY
pabotel mpobsieMamu. OTYUTHIBASICH TEpe] TPYIION, HAOMI0IaTeTu 00sS3aHbl MPECTABIATh CBOU
3aMEeTKU B MAaKCHMAJIbHO OMMCATENIbHOW U 00BbEKTUBHON (hopMe);

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

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

3agaun:

— aKTUBHU3AlIMS [TO3HABATEIBHOMN JEATEIbHOCTH 00yYaoInXcs;

— pa3BUTHE HABBIKOB CaMOCTOSITEIBHOM MPO(ECCHOHANBHON NEATETBHOCTH: ONpeAeiIeHue
BEIYLIUX U MPOMEXKYTOUYHBIX 3aJay, BHIOOpP ONTHUMAIBHOIO MYyTH, YMEHHUE MpeaycMaTpuBaTh MO-
CIJIEZICTBHUSI CBOETO BBIOOpa, 0OBEKTUBHO OLIEHUBATH €r0;

— pa3BUTHE YMEHMH YCHENIHOro oOmieHus: (yMEeHHUEe CIylaTh U CAbIIaTh APYr APyra, BbI-
CTpauBaTh AUAJIOT, 3a7jaBaTh BOIIPOCHI HA IOHUMAHUE U T. 11.);

— COBEPILIECHCTBOBAHUE MEXIMYHOCTHBIX OTHOIIEHUN KOJIIIEKTUBE.

Meroauka npoBeACHUS:

1. Iepssriit aTan «IloarotoBka 3aganus Juisi paOOTHI B MaJIbIX TPYIIIAX». 3alaHusl A1 pado-
Tl B MaJIBIX TPYIIax pa3zpabaTbIBaroTCs MO0 MperoaBaTeneM, MO0 MpernoiaBaTeieM COBMECTHO



C 00yYarOIIMMHUCS.

2. Bropoii atan «Opranu3anioHHbIN:

— 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 X0/1a BBIIIOJIHEHUS 3aJaHuS;

— HalKMCaHue MPOTOKOJIAa MAJIOM IPYIIBI M0 IUIAHUPOBAHUIO AEATEIBHOCTH IIPU BBIIOJIHE-
Huu 3a1aHus. [IpoTokon AOMKEH copepxkarh Lielb, 3aJa4l, METO/Ibl, Ha3HAUEHUE POJIeH U HOpMY
BPEMEHU BBIIIOJIHEHHUS 3aaHUS;

— BBINOJIHEHUE 33JJaHUS;

— MOJArOTOBKA OTYETa 0 MPOBEACHHON paboTe. OTUET A0JKEH CoAepKaTh OMUCAHUE LIENH,
3aJ1a4, METOJUKH BBIMOJIHEHUSI 3aJIaHUsl, PE3YJIbTaThl, J0KA3aTEIbCTBA U BBIBOJIbI 10 BBIIIOJHEHHO-
MY 33JJaHHI0, OTBETCTBEHHBIX 110 POJISIM M ONMCAHKUE 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 MCIIOJIb30BaTh MYJIbTUMEINNHBIE ITPE3ECHTALINH;

— OLICHKA IPeroaBaTesieM 00y4aronuxcs.

Jlenenne o0y4yaromuxcst Ha TPYIIIBI — 3TO BAKHBII MOMEHT B OpTraHH3aIMy PadOThI B MAJIBIX
rpymnmnax. Croco6oB sieneHne 00y4aroumxcs Ha IPyMIbl CyIIECTBYET MHOKECTBO, U OHM B 3HA4M-
TEJIbHOW CTENEHH OINpPEAEISAIOT TO, Kak OyAeT NpoTeKaTh JajbHeias padoTa B Tpyme, U Ha Kakon
pe3yJIbTaT 3Ta IpyIIa BBIAJET.

CrniocoObl feneHrs 00y4aromuxcsi Ha TPYIbL:

1. ITo xenanuto.

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

— 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 M0 B3aMMHOMY JKEJIaHHIO, a BOJEH ciydasi) oOyvarouiiecs, KOTOpble B
MHBIX YCIIOBUSIX HUKAK HE B3aUMOJICHCTBYIOT MEXy co00if mubo gaxe BpaxayioT. Pabora B Takoi
rpymIe pa3BUBAeT Y YYaCTHUKOB CIIOCOOHOCTh MPHUCIOCAOIUBATHCSA K PA3IUYHBIM YCJIOBHSM €S-
TENBHOCTH U K PA3HBIM JIEJIOBBIM MAPTHEPAM.

OTOoT MeToA (GOpPMHUPOBAHUS TPYII MOJIE3EH B TE€X ClIydasix, KOrja mepej MnpernogaBaTesieM
CTOHUT 3aJjaua HAy4YuTh OOYYaIOLIMXCS COTPYIHUYECTBY. B aTOM cilyuae mpemnopaBatenb JOJKEH
o0JazaTh JOCTATOYHONW KOMIIETEHTHOCTHIO B pa00TE C MEKITNIYHOCTHBIMUA KOH(JIMKTAMHU.

Crioco6b1 (OpMHPOBAHUS «CIYYaWHOM» TPYNIBL: XKpeOuii; 0ObeAUHEHHE TeX, KTO CHIUT
psAaoM (B OTHOM psiy, B OJHOM TOJOBHHE ayIUTOPHH); C TIOMOIIBIO UMIIPOBU3UPOBAHHBIX «(paH-
TOB» (OIMH M3 O00yYaroIUXCs ¢ 3aKPBHITBIMU TJIa3aMU Ha3bIBA€T HOMEP TPYIIIbI, Ky/la OTIPABUTCS
oOydJaronuiicsi, Ha KOTOPOTO YKa3bIBAET B IAHHBI MOMEHT MPETOIaBaTENh) U T.1I.

3. Ilo onpeneneHHOMY IPU3HAKY.

Taxoil npu3Hak 3agaercs 1u00 npemnogaBaTesieM, J10o0 1o0bM oOyuarommmces. Tak, MOXKHO
pa3fenuThes 1o NepBoil OyKBe MMEHHM (TJIacHasi — COTJIacHast), B COOTBETCTBHHU C T€M, B KaKoe Bpe-
Ms TOJIa POJUJICS (Ha YeThIpe TPYMIIBI), IO LBETY TJIa3 (Kapue, Cepo-royryobie, 3eJIeHbIC) U TaK Ja-
aee.

DTOT croco0 JCICHHs] HHTEPECEH TeM, YTO, C OJTHOH CTOPOHBI, MOXKET OOBEIMHUTH 00y4a-
IOLINXCS, KOTOpBIE JHOO PEelKO B3aWMOJICHCTBYIOT APYr C JAPYroM, JIMOO BOOOIE HCHBITHIBAIOT



SMOILMOHAIBHYIO HEMPUS3Hb, a C IPYTOil — W3HAYAJIBHO 3a/1a€T HEKOTOPBIA OOLINI PU3HAK, KOTO-
pblit cOnmxaerT oObeAMHUBIINXCS. ECTh HEUTO, YTO X POJHUT U OJHOBPEMEHHO OTAENSET OT ApY-
ruX. 9TO CO3/Ia€T OCHOBY I SMOLMOHAJIBHOTO MPUHATHS APYT Apyra B IPyIIE U HEKOTOPOro OT-
JaneHust OT Apyrux (1Mo CyTH Jiesla — KOHKYPEHLIUN).

4. o BBIOOpY «IHAEPAY.

«Jlunep» B 1aHHOM cllyyae MOXKET JIMOO Ha3HAYaThCs MpernojaaBaresieM (B COOTBETCTBUU C
EJIBbIO, TIOATOMY B KayeCTBE JIMJIEpa MOKET BBICTYNATh JIF00OH 00ydaromuiics), 1100 BEIOUpaThCs
obyyaromumucs. GopMUpoOBaHUE TPYII OCYILECTBIAETCS CaMUMM «Iuaepamu». Hanpumep, onu
10 OYepeI Ha3bIBAlOT MMEHA TEX, KOT'O OHM XOTEH OBl B35Th B CBOIO rpymniy. HabGmronenus noka-
3bIBAIOT, YTO B IIEPBYIO OUEPE/Ib <«JIMJEPbI» BEIOUPAIOT T€X, KTO AEHCTBUTEIBHO CIIOCOOEH paboTaTh
U JIocTUTaTh pe3ynbraTta. MHorna naxe npyx0a v TMYHBIE CHMIATHH OTXOST HA BTOPOI IJIaH.

B ToM cityuae eciu B ayIUTOPUM €CTh SIBHBIE ayTcailiepsl, 1151 KOTOPBIX CUTYyalus Habopa B
KOMAaHJIy MOXXET OBITh YpE3BbIUANHO OOJIE3HEHHOM, JydIlle WIM HE NMPHUMEHSTh 3TOT CIOCO0, WU
ClIeNaTh UX WIHIAEPAMU».

5. Ilo BeIOOpPY MpenoaaBaTeis.

B sTOM ciydae npenojaBaTenb CO3aeT IPYMIbI IO HEKOTOPOMY BaXKHOMY Il HErO MpH-
3HAKy, pellas TEM CaMbIM OIpejesieHHbIe Nefaroruueckue 3agaud. OH MOKeT 00beUHUTH 00yyYa-
IOLIUXCS € OJNIM3KMMHU MHTEIIEKTYaJbHBIMU BO3MOKHOCTSIMH, CO CXOXXMM TE€MIIOM paloThbl, a MO-
KET, HApPOTHUB, CO3AaTh PaBHbIC IO cuie KoMmaHabl. [Ipu 3TOM opraHuzarop rpynmnoBoil paboTbl
MOJKET OOBSACHUTH MPUHLUI OOBEIUHEHUS, a MOXKET YHUTH OT OTBETa Ha BOIPOCH! YYACTHUKOB I10
3TOMY MOBOAY.
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