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1. MeToauyeckne yKazaHus 1Jisl 00y4arIMXcs M0 IVIAHUPOBAHUIO M OPraHU3allMH BPEeMEHH,
HEe00XO0UMOrO0 /1JIsl 0CBOEHUS TUCHHUILINHBI

OObexTamMy M3y4eHHUS] B MaTEMAaTUKE SIBISIFOTCA HE peasibHbIC SIBICHUS, a aOCTPAaKTHBIE JIO-
rHYecKue 0ObEKTHI U CTPYKTYPBhI, KOPOTKO Ha3bIBa€Mble MaTEeMaTUYECKUMU MojesiMu. MaTemaTu-
Ka M3y4aeT COOTHOIIEHUS MeX1y 0e3pa3MEepHbIMU 3JIEMEHTaMU MaTEMaTHUUECKUX MOJENIEH, KOJIU-
YECTBEHHBIE M KQUE€CTBEHHBIE CBA3H MEXKIY HUMHU.

Cepbe3Hoe n3ydeHHEe MAaTeMaTHUYeCKON AUCHUIUIMHBI — 3TO Oomnbioit Tpya. Ero addexrus-
HOCTb, KaK U BCAKOIO TPyJa, BO MHOT'OM 3aBHCHUT OT ero opranuzanuu. K coxanenuro, He cyiie-
CTBYET TOYHBIX PELENTOB, KaK HA/I0 U3y4aTh Pa3JIMYHbIC pa3Jielibl MAaTEMaTHKH, TaK KaK METOMKA
MpenojaBaHusl MaTeMaTUKH €CTh HE Hayka, a UcKyccTBO. [lepen pa3paboTkoil METOAMKHU U BBIpa-
OOTKOI JOCTATOYHO OOOCHOBAHHBIX PEKOMEHJALUI CTOST OOJBIINE CIOXKHOCTH, BEAb MPHUHIUIIBI,
JeKalMe B UX OCHOBE, HEOKa3yeMbl, a OCHOBaHbI Ha Bepe. [loaTomy okasbiBaeTcsi TpyAHO yOe-
IUTH KOTO — MO0 B MX 1eJIeCO00Pa3HOCTH B CBSI3U C Pa3HBIMU WHAWBUYAIbHBIMH OCOOCHHOCTSIMU
BOCHPUATHS ¥ MBIIUICHUS y4alIuxcs. ITO, KOHEYHO, 001as npobiema, BO3ZHUKAIOIIAs B IIPOLIecce
o0ydeHus 10 JTF000U AUCIHUILINHE.

Crneuunduka, OTHOCSIIASACSA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJIHU JTy4Ill€ BOC-
MPUHUMAIOT TOHITHS MPU KPATKOM MX ONHCAHHH, JAPYTUE K€ MPU OOCTOSTEIHHOM BCECTOPOHHEM
WX ONHCAHUU, OJJHUM CBOMCTBEH IMOAXOJ CHHU3Y OT YaCTHOrO K 001emMy (MHIAYKTUBHBIN), IPYTUM
MOJIXO/I CBEPXY OT OOIIETO K YaCTHOMY (A€IyKTHUBHBIN), OTHUM KOHCTPYKTHBHBIH, IPYTHM aKCHO-
MaTHUYECKHI MOJXO0/, OJHUM JIOTHYECKH OOOCHOBAaHHBIN, JPYTMM WHTYUTHUBHBIN, OJHUM aHATUTH-
YECKHUU, IPYTUM T€OMETPUYECKUN U T. . U T. II.

Cyl11ecTBeHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOpMAaLUU Yy pa3inuHbIX Jtojei. bomnee
TOT0, MMEHHO 3TUM Kaue€CTBOM OHU B OCHOBHOM OTJIMYAIOTCA JPYT OT Jpyra Kak ydamuecs. bes-
YCIOBHO, BCE 3TO HEBO3MOKHO Y4€CTh, 1 HEBO3MOXKHO CO3[aTh TAaKOM KypC JEKIUH WU HalKCATh
TaKOM y4eOHUK, YTOOBI ISl KaXKIOTO y4alerocsi OHM UMENIM ONTUMAIBHBIA XapaKTep ¢ TOYKH 3pe-
HUS YCBOEHUS UM M3JI0KEHHOT0 MaTepHuaa.

K ckazaHHOMy MOXHO J00aBUTh, YTO METOAMKA YTEHUS JIEKIHI MO MaTeMaTHKe Iepes
ayJAUTOpUEl CYIECTBEHHO OTJIMYAETCS OT METOJMKM HamMcaHUs y4eOHHMKa M 3aBHCUT M OT 4HcCia
ciymaTenei (0omplast pa3HUIA, KaK YUTATh JIEKIUIO, €CJIM CIyIIaTeNe MecsiTh, CTO WU JIBECTH),
U OT YpOBHS UX MOATOTOBKH, M OT MHOTHX JAPYTUX NpUYUH. Matepuan uis JIEKIIMOHHOTO Kypca
JOJDKEH OBITH TIIATEIHHO 0TOOpaH TakK, YTOOBI OH COAEpIKal BCE MPUHIIUITHATILHOE U HEOOX0IMMOE,
HECMOTps Ha €ro MEHBIINH, KaKk IPaBUJIO, 10 CPABHEHHUIO C YUEOHMKOM O0BEM.

Jlns ctyneHTa oObIMHO OBIBae€T AOCTATOYHO CBEACHMM, M31araeMbIX Ha JIEKIHUH, T. €. CTY-
JIEHT MOXKET U HE YUTaTh Y4eOHUKOB. B 3TOM HET HMYEro Iioxoro, Tak Kak yCBOEHHE XOPOUIO U3-
JIO’)KEHHBIX JIEKIIUH ABIIIETCS U MPEKPACHBIM CIIOCOOOM MOJATOTOBKHU 11 paOOTHI C KHUTOM.

OOmast TpyJJOEMKOCTb JTUCHMILIMHBI, COCTOSIEH M3 YeThIpeX, CBA3aHHBIX MEXIY COOOH,
paznenos, cocrapisier 10 3au€tHpx equnmi, 360 akagemuuyeckux 4acoB. Paszmen 1 «Ananuruye-
ckasi reomeTpus», Paznen 2 «Matemarnueckuii aHanus», Pazaen 3 «/Iuddepennmansupie ypaBHe-
Hus», Pasznen 4 «Jlunelinas anre6pa». M3ydeHune AUCHUIUIMHBI 3aBepiiaeTcs skx3ameHoM (1-2 ce-
MECTD).

Paznensl, cocrosimye U3 OTAEIbHBIX TEM, M3YYAIOTCS HA JIEKUHUAX, Ha MPAKTUYECKUX 3aHS-
TUSIX U B TPOIIECCE CaMOCTOATENbHOM paboThl. Ha nekuusx mznmaraercs cojepkaHue Kypca ¢ mpu-
MepaMH, Pa3bICHIIONUMI OCHOBHBIC MAaTEeMaTHUECKUE TIOHATHS U onpeneneHus. Ha mpaktnaeckux
3aHATHUSAX CTYAEHTHI OBJIAJIEBAIOT METO/JAMHU PEIICHUS M HUCCIIEAOBAaHUS MAaTeMAaTHYECKUX 3a/1a4 Ha
OCHOBaHUU TEOPETUUYECKUX MOJIOKEHUN AUCIUITNHBL. CamocTosTeNnbHas paboTa COCTOUT U3 OCBO-
€HUS TEOPUHU, BBIMIOTHEHUS OOIINX MPAKTHUYECKUX 3aJaHUN U MOATOTOBKHU K HAMHUCAHUIO ayJHUTOP-
HBIX KOHTPOJIbHBIX paloT.

2. MeToauyeckne yKazaHusi o padore 00y4aomuxcs BO BpeMs MPoBeIeHus JeKIuii
IIpenonasareinto, BeAyIIEMY KypC, pEKOMEHAYETC Ha BBOJHOM JIEKIIUU OIPEIEIUTDh CTPYK-
Typy Kypca, HOSCHUTb LIETH U 33/1a4l U3y4eHUs JUCLUIUIMHBEL, ¢(HOPMYIMPOBATH OCHOBHBIE BONPO-



CBI U TPEOOBAaHUS K pe3ylbTaTaM ocBoeHus. [Ipu paccMOTpEeHUN TeMbI BaXKHO BBIJCIUTH OCHOBHBIE
TIOHSATHUS U ONPEICTICHUS, )KeJlaTeIbHA UX BU3YyaTH3allHsl.

B monbope marepmana K 3aHSATHSM CIEIyeT PYKOBOACTBOBAaThCS pabodeil mporpammont
y4eOHOW AMCITUIUIMHBI, oOpaliasi BHUMaHWe Ha KOMIIETEHIIMU, yKa3aHHbIC B (elepaibHOM TOCY-
JapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe BBICIIETO 0Opa3oBaHus. Ha mepBom 3aHsTHH TIpenoja-
Baresb 00s13aH JOBECTH 10 OOYYAIOIIMXCSI TPEOOBaHUS K TEKYIIEH M UTOTOBOM aTTECTAlUH, MOPS-
JIOK paboThl B AyANTOPHH W HAIICTUTHh UX HA TPOBEACHHUE CAMOCTOSITCIIBHON paOOThI C YIETOM KO-
JIMYECTBA YaCOB, OTBEJICHHBIX Ha HEEC YUCOHBIM TIJIAHOM.

Pexomenays nuteparypy Ajis CaMOCTOSATENIHOTO M3Y4YEHUs, MpernoaaBaTeib JTOJDKEH Mak-
CUMaJIbHO MCIIOJIb30BaTh BO3MOXHOCTH, MpejiaraeMmpie ouoimorekor BUIIII, B Tom umcie ee
3JIEKTPOHHBIMU PECYpCaMH, a TAKXKe JIeaTh aKLEHT Ha MpUBJIeUYeHHE pecypcoB MHTepHeT.

Br160op MeTo10B 1 popM 00yUIEHUS MOKET ONIPEACITIATHCS:

— o0mmMu 1enssMu 00pa3oBaHUs, BOCIIUTAHUS, PA3BUTHS M IICUXOJOTUYECKON MOATOTOBKH
o0yJaronmxcs;

— OCOOCHHOCTSMH METOJHMKH TPEIOIaBaHMsI KOHKPETHON yueOHOW MHUCIUIUIMHBI U CIICIU-
¢bukoii ee TpeboBaHUI K 0TOOPY TUAAKTHUECKUX METOOB;

— LEeJSAMU, 33Jla4aMu U COJIEp>KaHNEM MaTepHalia KOHKPETHOTO 3aHSTHS,

— BpeMEHEeM, OTBEJICHHBIM Ha U3y4€HHE TOT0 WM MHOTO MaTepuana;

— YPOBHEM MOATOTOBICHHOCTH 00yUYarOIINXCS;

— YpOBHEM MaTepHalbHOI OCHAIIEHHOCTH, HATMYUEM 000PYAOBaHUS, HATJISAHBIX TTOCOOUIA,
TEXHUYECKUX CPEJICTB;

— YPOBHEM IOATOTOBJICHHOCTH U JIMYHBIX KAUeCTB CAaMOI0 MPernojaBaTels.

Jlexuuu AOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM MO AUCITUIUIMHE,
KOHIIEHTPUPOBATh BHUMaHKHE 00y4yaronIxcsi Ha HanboJee CIOKHBIX U Y3JIOBBIX Bompocax. Jlekuuu
ClIelyeT u3jaraTh B TPAAWIIMOHHOM WJIM B TIPOOJIEMHOM CTHJIC: CTAaBUTh BOIMPOCH M TPEJIaraTh
MOAXOJIBI K UX perieHnio. Heo0XoaumMo CTUMYIUpPOBaTh aKTUBHYIO TO3HABATEIBHYIO JIEATEIHHOCTh
Y UHTEpEC K NUCHHUILUINHE, (POPMHUPOBATH TBOPUYECKOE MBIIIJICHUE, MPUOEraTh K MPOTUBOIIOCTABIIE-
HUSM M CpaBHEHHSM, JeNnaTh 00O0OIIeHHs, aKTUBU3UPOBATh BHUMAaHHE O0y4aeMbIX MyTeM MOCTa-
HOBKH MPOOJIEMHBIX BOMPOCOB, CTUMYJIUPOBATH UX MBICIHTEIILHYIO JCSITEIHHOCTh, PACKPHIBasl B3a-
MMOCBSI3U MEXAY Pa3IuYHBIMU SIBJICHUSMHU, TOOLIPATH JUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOJUYECKUN apCeHaT JIEKIMH CYIIECTBEHHO MOIOTHWICS WH-
(hopMaIlMOHHBIMU U TEXHUYECKUMH CPEICTBAMH O0yUYEHHS, UTO MO3BOJISET pa3HOOOpa3UTh MaTepH-
aJl ¥ PacIIUPUTh KaHAJIBI €r0 TIEpelavu, UCTIONIBb3Ysl JICKIIUIO-BU3YaTN3alluIo0, B PE3yIbTaTe Yero J0-
MOJIHUTENIbHOE KAaUYeCTBO YCBOEHUSI TEOPETUUECKOr0 MaTepuasa JOCTUTAeTCs 3a CUET MPUMEHEHHUs
MIPUHITUTIA HATJISIIHOCTH B OOYYECHHH.

B nexuuu cienyeTr mIMPOKO MCIONB30BAaTh MPUHIUI 3BPUCTUYHOCTH, UYTO MO3BOJIUT Ooee
IyOOKO U3YYHUTh ITPOOJIEMY, MTOCKOJIBKY BOSHUKAIOIINE TPOTUBOPEUHS JIETKO PAa3peIIaloTcsl B XOe
KOJUIEKTUBHOTO OOCYXKICHHS. DBPUCTUYECKOE H3IIOKEHHWE MaTepuaia MpearnoyiaraeT MOCTaHOBKY
poOJeMHBIX BOTPOCOB. [IpoOaeMHBII BOIIPOC COAEPKUT B ceOe TUATCKTUIECKOE MPOTHBOPEUHE,
KOTOPOE U SIBIISIETCA «ITYCKOBBIM MEXaHU3MOM» MPOLECCOB MBILIUICHUS, aKTUBU3UPYET CTPEMIICHHE
HaWTH OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJa CAMOCTOSTEILHOM TTO3HABATEILHOM 3a1a4ei).

[TpoGneMHas nekiust MoOYKIaeT ayAUTOPHUIO K aKTUBHOMY BKIIFOUEHHUIO B YCBOCHHE U 00-
CykJeHue matepraia. HaxoxaeHue oTBETOB Ha HEOJHO3HAYHBIE BOIIPOCH CTUMYJIUPYET Pa3BUTHE
TBOPYECKOTO MBIIIJICHUS.

Bormpocsl, pennaraemMbie ayaAuTOPUHN ISl Pa3MBIIUICHUS, JOHKHBI TOOYX)AaTh 00ydaeMbIX
HCIIOJIb30BaTh UMEIOIIUECs 3HaHUA. B KOHIIE JIEKIIMH HeOOXO0IMMO JIeNIaTh BEIBOJLI U CTABUTH 3aj1a-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHATUH PEKOMEHIyeTCs BECTU KOHCIIEKTHPOBaHHE Y4eOHOTO MaTe-
puaina, obpamaTh BHUMaHue Ha (GOPMYITUPOBKU M KAaTETOPUH, PACKPHIBAIOIINE CYTh TOTO WM UHO-
r'0 SIBJICHHS WJIM MPOIIECCOB, HAYYHBIE BHIBOJIBI U MPAKTHUECKUE PEKOMEHAALINH.

TemMaTUKa JeKIUOHHBIX 3aHATHI
IlepBblii cemecTp



Jlekuus 1. Meron koopanHAT.

Bonpocbwi:

1. [Ipeamer u METO/ AHATUTUYECKOU TE€OMETPUH.

2. JlexapTOBBI KOOPAMHATHI Ha IPSAMOM 1 Ha IJIOCKOCTH.

Knrouesvie nonsamus: KoopauHaTHasl OCh, Ha4aja0 KOOPJAUHAT, JEKapTOBAa CUCTEMA KOOPIHU-
HaT, HAaIPaBJIEHHBIH OTPE30K M €ro BEIMYUHA, JeKapTOBbl KOOPAWHATHI TOUKH, adcuucca U OpJuHa-
Ta.

Jleknus 2. Metoa koopauHat. Ilpsimasi TuHuUs.

Bonpocwi:

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

2. JIluHMM Ha MJIOCKOCTH M MX ypaBHEHMs. J[Ba Tuma 3ajay, CBS3aHHBIX C aHAJUTHUYECKUM
[peJCTaBICHUEM JIMHUK. AnreOpanyeckue JMHUN 1-To U 2-T0 mopsiaKa.

Kniouesvie nonamus: $opmyna paccTOSIHUS MEXIy ABYMs Toukamu, TeopeMma Iludaropa,
teopema Darneca, HOpMyIIbI JeIEHUS OTPe3Ka B JaHHOM OTHOILICHHUH, T€OMETPUIECKOE MECTO TOUEK
IUIOCKOCTH, ONpPEACIECHUE YPAaBHEHUS C JBYMs IEPEMEHHBIMHU, ONPEIECIICHUE YPABHEHMs JIMHUH,
TKYIIME KOOPAMHATHI TOUKH, TapaMETPUUECKUE YPaBHEHUS JIMHUM, CTEIIEHb YPaBHEHUS U MOPSI0K
anreOpanyecKoi JIMHUM.

Jlexkuus 3. Ilpsimast TuHuA.

Bonpocwi:

1. Yrox HakJOHA U YIIIOBOM KO PHUIMEHT NpsSMOi. Pa3nnynbie BUIbI ypaBHEHUS TPSIMOI.

2. Yroa Mexay ABYMS NPSMBIMHU, YCIOBHUS HapajieIbHOCTU M NMEPHEHIUKYISIPHOCTH JBYX
MPSIMBIX.

3. PaccTosiHME OT TOYKH /10 TIPSAMOIA.

Kniouesvie nonsmus: yron HaKJIOHA IPSIMOM, YIIIOBOH KOA(GHUIMEHT MPsIMOH, yrIIOBOU KO-
3G GUIMEHT OTpe3Ka, MyYOK MPSAMBIX C EHTPOM B JaHHOW TOUYKE, ypaBHEHHUE NMPSIMON B OTpe3Kax
Ha OCsIX, 00lee ypaBHEHUE NPSIMOM, HETOJIHbIE YPAaBHEHUS MPSAMOM, YToJI MEXKIY JBYMS IIPSIMBIMU,
YCJIOBHS MapaJljIeNbHOCTH U NMEPHEHIUKYIIPHOCTU JIBYX MPSAMBIX, (hOopMysia TaHTE€HCA yIila MEeXAY
IBYMsI IPSAIMBIMH, (hOpMyJia pacCTOSHUS OT TOUKH JI0 MPSIMOM.

Jlexkuus 4. KpuBble BTOpPOro nopsijika.

Bonpocuwi:

1. OG1ee ypaBHeHUE JTUHUI BTOPOTO MOPSAKA.

2. OKpY>XHOCTb.

3. DiUIC U ero CBOMCTBA.

4. 'unep6oa u ee CBOCTBA.

5. Iapabona.

Kniouegvie nonsimus: KpuBble BTOPOrO MOPsAKA, ONpPEAETIEHUE OKPYKHOCTH, ONpeesieHne
aHIca, (POKYChl AIUIMIICA, KAHOHMYECKHE YpaBHEHMS OKPYXHOCTH M 3JUTUIICA, BEPIIMHBI U OCH
anuIca ¥ runepOosibl, POKYCHOE paccTOsHUE, SKCIEHTPUCUTET, (POKaJbHBIE paJnyChl, BETBU U
ACHMIITOTHI TUIEPOOIIbI, OCHOBHON NPSIMOYTOJILHUK THIIEPOOIIBI, JUPEKTpHUca U (OKaJIbHBIN mapa-
MeTp napaloJibl.

Jlekuus 5. BekropHas anreopa.

Bonpocbwi:

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

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

Kniouegvie nonamus: onpeneneHne BEKTOpa, KOJJIHMHEAPHbIE BEKTOPbI, CBOOOIHBIA BEKTOP,
MPaBWJIO TPEYroJbHUKAa U MPABUJIO Mapaiiel]orpaMma, MPOTHUBOMOJOKHBIM BEKTOpP, €IMHUYHBIN
BEKTOp (OpT), MOJIyJIb U BEJIMYMHA BEKTOPA.

Jlekuus 6. BekTopHas anreopa.

Bonpocuwi:

1. JlexapToBBI KOOPAMHATHI TOUKH U €€ PaJuyc-BEKTOpa B NMPOCTpaHCTBe. JI1Ha U Hampas-
JSIOLUE KOCUHYCBI PalnyC-BEKTOpA.



2. KoopauHatel, JUIMHA M HAIPaBISIONIME KOCHHYCHI BekTopa. JIMHelHble omepaunuu Haja
BEKTOpaMH B KOOPAMHATHOH (popme.

Knrouesvie nonsamus: nexaproBa NpsAMOYrojibHAs CUCTEMA KOOPAUHAT B NMPOCTPAHCTBE, KO-
Op/AMHATHbIE IJIOCKOCTH, AEKAPTOBBI KOOPJMHATHI TOUKU U €€ pajnyca — BEKTOpa, OPTOHOPMUPO-
BaHHBIN 0a3KC MPOCTPAHCTBA BEKTOPOB, COCTABIISAIOIINE BEKTOpPAa M MPOCKIMU BEKTOPA, yCIOBUE
KOJIJIMHEAPHOCTH BEKTOPOB, HANPaBJIAIOLINE KOCUHYCBI BEKTOPA.

Jlekums /. BektopHas anredpa. IlnockocTs M npsiMasi B IPOCTPAaHCTBe.

Bonpocnwi:

1. CkanspHoe nIpou3BEIEHUE U €r0 CBOICTBA.

2. YpaBHEHHUE IIOCKOCTH.

3. PaccrostHe OT TOYKH JI0 TUIOCKOCTH.

Kniouesvie nonamus: yroil MexJy ABYMs BEKTOpaMH, CKaISIpPHOE IPOM3BEACHUE B BEKTOP-
HOW M B KOOPJMHATHOU (hopMax, MPOEKIUs BEKTOpPA HA BEKTOP, YCIOBHE OPTOTOHAIBHOCTH JIBYX
BEKTOPOB, HOPMAJIbHBIM BEKTOP IIOCKOCTH, 0OlIee ypaBHEHHE IJIOCKOCTH, HEIOJIHbIE YPABHEHUS
IIJIOCKOCTH.

Jlexmus 8. IlinockocTh U MpsiMasi B MPOCTPAHCTBeE.

Bonpocwi:

1. YpaBHeHus npsMoii B IpOCTPAHCTBE.

2. B3aumHOeE pacrnoiokeHne IpsSMOi U TIIOCKOCTH.

Kniouegvie nomnamus: o0uue, KaHOHUYECKHE, NapaMETPUUYECKUE YpaBHEHHs MPAMOIL;
HaNPaBJSIIOIIUI BEKTOP MPSIMOH; Hampasisrone K03)GUuiueHTs! npsMoii; YCIOBHS apajiebHO-
CTU M NEPHEHIUKYISAPHOCTH MNPSAMONW M IUIOCKOCTH; TOYKA NEpeceueHHs] NpSIMOM M IUIOCKOCTH;
YCIJIOBUSI IPUHAJIIEKHOCTH MPSIMOM K IJIOCKOCTH.

Jlekuus 9. ®yukuus. [Ipenes u HenpepbIBHOCTH (PYHKIMH.

Bonpocwi:

1. TTonstue mHoxecTBa. [IpomexyTku. Jlornueckue CUMBOJIBL.

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

3. OxpectHOCTB TOUKH. [Ipeaen mepeMeHHO.

4. Ilpenen pynkuuu B Touke. OJTHOCTOPOHHUE MPEJIEIbI.

Kniouegvie nonsamus: MHOXECTBO, KOHEUHbIE U OECKOHEUHbIE NMPOMEXKYTKH, JOTUYECKHE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTapHbIE WM MpocTeline (yHKINH,
clIoKHast QYHKIUS, CyNeprno3uius pyHKIMM, 3IeMeHTapHble (YHKIIMH, OKPECTHOCTh TOUYKH, paau-
yC OKPECTHOCTH, HEOTPAHWYEHHO MPUOJINKAETCS, IEpEMEHHasi CTPEMUTCS K IMpeJielly, epeMeHHas
CTpEeMUTCS] K OECKOHEUHOCTH, pefies (GYHKIUU B TOUKE, NPEeeN ClieBa, Ipe/el CIpasa.

Jlexkuus 10. IIpegen n HempepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. Ilpenen ¢pynkimu Ha GeckoHedHOCTH. OJTHOCTOPOHHUE IpeJIeNibl Ha OECKOHEYHOCTH.

2. beckoHEYHO Maltbie B OECKOHEYHO OOJIbITHE (PYHKIIMU, UX OCHOBHBIC CBOHCTBA.

3. ®opMyIUpPOBKHA OCHOBHBIX TeOpeM O mpenenax ¢yHkuui. Heonpenen€HHOCTH YeThIpEX
OCHOBHBIX BUJIOB.

4. IlepBblii U BTOPOI 3aMeyaTeIbHbIEC IPEJIEIbI.

Kniouegvie nonsamusa: nepeMeHHas CTPEMUTCS K OECKOHEYHOCTH, IpEeNeN CieBa, Mpenei
crpaBa, O€CKOHEUHO Masiasi PyHKIUs, OeCKOHEUHO Ooubiiast (GyHKIMA, Ipeienbl apupMeTHIecKux
nevicTBuid Haa QyHKImsIMuU; HeonpeaenéuHoctu Bupa (0/0), (of/w), (00-00), (0-00); packpbiTHe He-
OTpeIeIEHHOCTH, OECKOHEYHO MaJlblii apryMEHT, JIBa 3aMeYaTeNIbHBIX Npeesa, HeonpeaeIEHHOCTH
Buja (1%).

Jlekums 11. [Ipenen u HenpepbIBHOCTH QYHKIUH.

Bonpocuwi:

1. Touku HEMPEPHIBHOCTH U TOYKHU pa3pbiBa (YHKIMH. TOUYKH pa3pbiBa MEPBOTO U BTOPOTO
poJia, TOUYKa YCTPAHUMOTI'O pa3phIBa.



2. CpoiicTBa (pyHKIMI, HETIPEpBIBHBIX Ha OTpe3ke: Teopema bombriano — Komm, Teopema
Beiiepmpacca.

Kniouegvie nonsamusa: nenpepbIBHOCTh (DYHKIIMU, IPEEN U 3HaYeHHE (PyHKIMH B TOUKE, He-
IIPEPBIBHOCTh B TOUKE CJIEBA U CIIpaBa, TOYKa pa3pbiBa 1-ro poaa, ckauok (GpyHKIUH, TOUYKA ycTpa-
HUMOTO pa3phlBa, TOUKA pa3pbiBa 2-ro poja, reopema bonbuano — Komm, Teopema Beliepirpacca.

Jlexnus 12. lIpousBoanas u auddepenuua.

Bonpocuwi:

1. Onpenenenue NPOU3BOTHOM, €€ TEOMETPUUECKHUI U (PU3HIESCKUIN CMBICIL.

2. luddepenupyeMocTb ¥ HENpephlBHOCTh (QyHKIUU. Dopmynsl nuddepeHnupoBaHus
OCHOBHBIX 3JIEMEHTAPHbIX (QYHKLUH.

3. IlpaBuna qudpepeHunpoBaHus JIEMEHTAPHBIX (PYHKITHIA.

4. TIponsBoiHasE HESIBHOW (PYHKITHH.

Kniouegvie nonsamus: npupaiienue apryMeHTa, npupanienne GpyHKIUH, Ipeiea OTHOMCHHS
npupaeHust GyHKIUN K IPUPALICHUIO apryMeHTa, CeKyllasi, KacareiabHas, YriaoBoi ko3dduiuent
KacaTeIbHON, CKOPOCTh TPH MPSMOIMHEHHOM IBM)KEHUH, TU(PPEpeHIIIPYyeMOCTh (YHKIIMU B TOUKE
U Ha MHTEpBaje, POU3BOAHAs anredpanyeckod cyMMbl (QYHKUUH, NPOU3BOAHAS MIPOU3BEICHUS U
9acTHOTO ABYX (DYHKIHI, IPOM3BOIHAS CJIOXKHON M HESBHOW ()yHKIIUH.

Jlexknus 13. IIpousBoanas u auddepennua.

Bonpocuwi:

1. Juddepennman dpynkuu. [IpousBonnas GyHKINM, 3aJaHHONW TapaMeTPUUECKUMU ypaB-
HEHHSIMH.

2. IlpousBoauble 1 1u¢depeHuanbl BHICIIUX MOpsAaKoB. PU3NYECKUN CMBICI TPOU3BOTHON
BTOPOTO MOPSAKA.

Kniouegvie nonamus: rnaBHas JuHEHas 4acTh npupaiieHus GyHkuuu, tuddepeHnuan ap-
TYMEHTa, OTHOIIeHUe quddepeHnuana GyHkuun K auddepeHnuany apryMeHTa, YCKOpeHHe TOYKU
IIPU IPSIMOJIMHEHHOM JIBUKEHUU.

Jlexnus 14. llpousBoanas u auddepenuuan.

Bonpocuwi:

1. OcuoBHble Teopemsl audpdepeHuanbaoro ucunciaenus: ®epma, Pomns, Jlarpanxa, Jlo-
UTAaNS.

Knrouegvre nonsmus: muddepennmnpyemast GyHKIus, HanOoJbIee 1 HAUMEHbBIIIEEe 3HAYCHUS
middepenumpyemoit pyHkuuu, Gpopmyinsl JlarpaHka KOHEUHbIX U OECKOHEYHO MAalbIX MpHpalile-
HUM QYHKIMH, TpaBuiio JlonuTas pacKpbITHs HEONPEAEIEHHOCTEH.

Jlexkuus 15. UccaenoBanue GpyHKumii.

Bonpocuwi:

1. Ompenenenue MOHOTOHHBIX QyHKIUH. JlocTaTOUHBIE YCIOBUS MOHOTOHHOCTH.

2. Touku sKcTpeMyma u dKcTpeMyM QyHKIH. HeoOXoaumblie 1 10CTaTOYHBIE YCIOBHUS KC-
TpeMyMma.

3. HanOomp1ree 1 HauMeHbIee 3HaYCHUST QYHKIINH.

Kniouegvie nonsamus: TOCTOSIHHBIE, BO3pacTarole, yObIBaromue (QyHKIUH, TeoMeTpuye-
CKUI CMBICIT JIOCTaTOYHBIX YCIIOBHI MOHOTOHHOCTH (DYHKIIMH; TOYKH MAKCHMyMa W TOYKH MHHU-
MyMa; CTallMOHapHble TOYKM M KPUTHYECKHE TOUYKU 1-TO poja; INIAaJKUi U OCTPBIA SKCTPEMyM
GbyHKINY, N3MEHEHHE YIII0B HAaKJIOHA KacaTeNbHBIX K KPUBOW C OCTPBIX YIJIOB HA TYIBIC YTIIBI MIPH
nepexojie yepe3 TOUKY MaKCHUMyMa M € TYMBIX YIJIOB Ha OCTpPbIE YIJIbI MIPH MEPEXoje Yepe3 TOUKY
MUHHMYMa.

Jlekuus 16. UccnenoBanue pyHKumii.

Bonpocbwi:

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

2. AcuMnTOTHI TpaduKa QyHKITUH.

3. [1nan momHOTO UCCNenOBaHUs (PYHKIIMU U TOCTpOoeHUs e€ rpaduka.

Knrouesvle nonamus: rpaduk BBITYKIIBIA, TpadUK BOTHYTHIN; PACIIONIOKEHNUE KacaTEIhHOU
OTHOCHUTENIbHO rpaduKa; TOUKU neperuda rpaduka, KpUTHUYECKUE TOUYKH 2 — IO poJia; BEPTUKAIb-



HbIE, TOPU3OHTAJILHBIC U HAKJIOHHBIE aCUMIITOTHI Tpaduka, 00JacTh ONpeeIeHusl U TOUKH pa3pbiBa
GyHKIMU; YE€THOCTh WM HEYETHOCTh (DYHKIMH; HAJIMYME ACUMITOT; MHTEPBalbl MOHOTOHHOCTH,
TOUYKH IKCTPEMYMA M SKCTPEMYMbI; HHTEPBAJIbl BHIITYKJIOCTH, BOTHYTOCTH M TOYKHU Nepernda; TOuKu
nepeceueHus rpaduka ¢ ocsiMM KOOpAHHAT.

Jlekuus 17. ®yHKIMHU HECKOJBbKHUX NepeMeHHbIX.

Bonpocnwi:

1. OcHoBHbIE OHATHSA O QYHKIHMIX HECKOIBKHUX MEPEMEHHBIX.

Kniouesvie nonamus: (GyHKIMS ABYX NEPEMEHHBIX, HE3aBUCHMbIE U 3aBUCUMas NEpEeMEH-
HbIE, 00JaCTh ONpEACICHU 1 MHOXKECTBO 3HAUeHUH (YHKIIMU, OKPECTHOCTh TOYKH, BHYTPEHHUE U
IpaHUYHbIE TOUKU 00JaCTH, 3aMKHYTasi U HE3aMKHYTasi 00J1acTh, OrpaHUYEHHAasl 1 HEOrpaHUUYCHHAs
00acTh, GYHKIUS N IEPEMEHHBIX.

Jleknus 18. ®yHKIMHU HECKOJIbKHUX MepeMeHHbIX.

Bonpocwi:

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

Kntouegvie nonsimusi: OKpeCTHOCTh TOUYKH, CTpeMiieHHe Touku M(X; Y) K Todke 1o JIooomMy
IyTH, npenen QyHKIUY M0 00euM MepeMEHHBIM, npeaen QyHKIUHU [0 KaXKA0H MepeMEeHHON B OT-
JEeTbHOCTH, OECKOHEYHO Majas M OecKOHeuHO Oonbmias (yHKIHUU JIBYX MEPEMEHHBIX, HEONpeae-
JEHHOCTHU YETBIPEX OCHOBHBIX BUJIOB.

Bropoii cemecTp

Jlekuus 1. ®yHKIUM HECKOJIbKHX NepeMeHHbIX.

Bonpocwi:

1. HenpepbiBHOCTE (DyHKIIMM JBYX NepeMeHHbIX. OCHOBHBbIE CBOWCTBA HENpPEPBIBHBIX
GyHKIHUH.

2. YacTHble IpUpaILEHHs] U YaCTHbBIC TPOU3BOAHbIE (DYHKIIMHM HECKOJIbKUX NEPEMEHHBIX.

Kniouesvie nonamus.: npenen GyHKIUU B TOYKU U 3HaYeHUE (DYHKIIMU B TOYKE, TOUKHU U JIH-
HUM pa3pbiBa (YHKIMH, HENPEPHIBHOCTh B 00JAaCTH, OTPaHUYEHHOCTh HENPEPBIBHONW (YHKINH,
HauOoJbllIee U HaUMEHbIlIee 3HaUeHUs (PYHKIIUU HENPEPHIBHON B 3aMKHYTOI OrpaHMYEHHOU 001a-
CTH, YaCTHbIEC NPHUPAIIEHUS U YaCTHbIEC POU3BOIHBIE, (PU3MUECKHUI CMBICIT YAaCTHBIX MPOU3BOIHBIX.

Jleknuus 2. ®yHKUHMHM HECKOJBKHX MepeMEeHHBIX.

Bonpocuwi:

1. IlonHoe mpuparienye U NoaHbIN Auddepenunan GyHKIUN ABYX MepeMEHHBIX.

2. IIpou3Bo/gHast 110 HANIPABJICHUIO U IPAIUEHT (QYHKINU JBYX EPEMEHHBIX.

Kniouegvie nonamusa: npupaiienne QyHKIUU 10 00€UM NepeMeHHbIM, (opMyiia MOJHOTO
npupameHust (QyHKIMU JIBYX IepeMeHHbIX, auddepeHuupyemas (GyHKUMs, TJIaBHAs JUHEWHas
4acTh MOJIHOTO MpHUpAIlEeHus, IPOU3BOHAS 110 HANPABICHUIO, TPaJUeHT (QYHKIUH, TUHUH YPOBHS
(GyHKINHU IBYX HEPEMEHHBIX.

Jlexkuus 3. HeonpeneneHHblii HHTErpaJl.

Bonpocuwi:

1. IlepBooOpa3Has u HeonpenenEHHbIN HHTEerpai. CBOCTBa HEONPEAEIEHHOTO HHTETpaIa.

2. Tabnuua HeonpeAeAEHHBIX HHTErPaoB. MeTo ] HeOCPeICTBEHHOTO MHTET PUPOBAHHUS.

Knrouesvle nonsmus: nepBooOpa3Has, HEONPEASIEHHBIN WHTErpal Kak OOIMMUA BUJ BCEX
NepBOOOPA3HBIX, IEPEMEHHAs HHTEIPUPOBAHMS, IOJbIHTErpaIbHas QYHKIMS, TaOIHMIIa HHTETPAJIOB,
METO/]Ibl UHTEIPUPOBAHHUS, UHTETpAJIbHAsL KpPUBasl.

Jlekuus 4. HeonpeneneHHblii HHTErpa.

Bonpocbwi:

1. MeTo uHTErpupoOBaHUs 3aMEHON TEPEMEHHOM.

2. MeTo MHTETpUPOBAHHS IO YACTSIM.

Kniouegvie nonamus: Gopmyina 3aMeHbl IEPEMEHHOM B HEOIIpeIeIEHHOM MHTErpalie, MeTo
MOJICTAaHOBKH, JIMHEIHBIE MOJCTAHOBKH, oOpallieHue npasuia quddepeHInpoBaHus IPOU3BEACHUS
nByX (yHKIuil; Gopmyna MHTErpUPOBAHHS IO YacTAM IS HEONPEACNEHHOTO HHTErpaia; TpU
IpYIIbl HHTETPAIOB, OEPyIIUXCsS METOIOM MHTETPUPOBAHUS 10 YACTAM; NIPUBEJICHHE UHTErpana K
caMoMy ce0e METOIOM WHTETPUPOBAHUS 110 YACTSIM.



Jlexnus 5. HeonpeneneHHbIH HHTErpaJl.

Bonpocbwi:

1. CreruasibHBIE PUEMBI MHTETPUPOBAHUS HEKOTOPHIX TPUTOHOMETPUICCKIX (DYHKIIUH.

Kniouegvle nonsimusi: OCHOBHbIE TPUTOHOMETPUUYECKHUE TOKIECTBA, IPOU3BEICHUS YETHBIX U
HEYETHBIX CTETEHEH CHHyca M KOCHHYCa OJHOTO apryMeHTa, ()OpMYIIbl TOHWKEHUS YETHOH CTere-
HU CHUHYCa U KOCHHYca, (hopMyIibl peoOpa3oBaHus IPOU3BEICHUN CHHYCA U KOCHHYca B anredpau-
YECKUE CYMMBI TPUTOHOMETPUYCCKUX (PYHKIIHA, MTOIBEICHUE JIMHSWHON (PYHKIMH O 3HAK U (-
dbepennuana.

Jlekuus 6. HeonpeneaeHHbIii HHTErpa.

Bonpocbwi:

1. MaTerpanst oT GyHKIUN, COACPIKAIINX KBAIPATHBIA TPEXUICH.

2. aTerpupoBanue NpocTeHnX HppanuoHanbHbX (yHKiui. [loHsTHe 0 Hebepymuxcs
MHTErpaJIax.

Kniouegvle nonsamus: BblIeJICHUE MTOJHOTO KBaipaTa U3 KBaJpaTHOTO TPEXUJIEHA, JIMHEIHbIE
IIOAICTAHOBKH, METOJl HHTETPUPOBAHUS 3aMEHOU IIEPEMEHHOM, METOI UHTETPUPOBAHUS paLlMOHAJIN-
3a1Mei NOJIbIHTErPaIbHOIO BbIPAKEHUS.

Jleknus 7. OnpenesieHHbIH HHTErpaJI.

Bonpocwi:

1. Onpenenenue onpenenéHHOr0 MHTErpaja Kak mpejeia MHTEerpaibHOM cyMMbl. Teopema
CYILIECTBOBAHUS ONPEEIEHHOTO UHTETpaa.

2. OCHOBHBIE CBOMCTBA OTPEACIEHHOTO HHTETpaJa.

Kntouegvie nonsamus: MHTErpagbHas CyMMa M €€ T€OMETPUYECKHI CMBICI, MPEe] UHTe-
IPAJIBHON CYMMBI.

Jlexmnus 8. OnpenesieHHBI HHTErpaJI.

Bonpocwi:

1. Beruucnenue onpeaenéHHOro MHTErpaa.

2. HecoOCTBEHHBIE HHTETPAIIBI IEPBOTO POJIA.

Kniouegvie nonamus: ¢dopmyna HbproToHa-JleiiOnumna, ¢opmyna 3aMeHbl NEpeMEHHON B
onpeeIEHHOM UHTErpajie, UHTETPaJIbl OT YETHBIX U HEYETHBIX (PYHKIIUN 0 CHMMETPUYHOMY TIPO-
MEXYTKY, GopMylia HHTETPUPOBAHUS MO YACTAM I ONMPENETEHHOTO UHTerpaia, HeCOOCTBEHHBIN
MHTErpa NepBOro poja Kak MHTErpasl OT HENPEPhIBHON (PYHKIMHU 110 OECKOHEUHOMY NPOMEKYTKY,
CXOJIUMOCTh U PacXOJUMOCTb HECOOCTBEHHOrO HHTerpajia, o6o0ueHHble ¢Gopmynsl HpioToHa-
Jleitbnua.

Jlekuus 9. OnpeneneHHblil MHTErpaJ.

Bonpocuwi:

1. 'eomMeTpUYeCKHil CMBICI OTPEAEIEHHOTO UHTErpaa.

2. BeraucieHue mionaan mIoCKol (GUTYpEI.

Knrouesvie nonamus: KpUBOJIUHENHASI Tpaneuus, T€OMETPUUECKHI CMBICI ONPEIEIEHHOTO
MHTErpaia oT HeoTpHulaTreabHOW (yHKIMHU, GopMmyna Iuiomand KpUBOJWHEHHON Tpamnenuu, dop-
MyJia TUTOIIA/IU TUIOCKOHN (PUTYPHI.

Jlexknus 10. AuddepenunaibHble ypaBHEHHS NMEPBOTo MOPSAIKA.

Bonpocuwi:

1. OcHoBHbIe OHATHUS AU PepeHInaTbHBIX YpaBHEHHUN 1-T0 mopsiika.

2. luddepennnanbHple YpaBHEHUS C pa3eICHHBIMH U Pa3AeIIOMIUMUCS TepEMEHHBIMH.

Knrwouesvle nowsamus: nuddepeHmanpHoe ypaBHEHHE, TOPANOK auddepeHrnaIbHOro
ypaBHEHUs, YPaBHEHHS C YaCTHBIMH MPOU3BOJIHBIMU, OOBIKHOBEHHBIE MU epeHIaIbHbIe YpaB-
HeHus, quddepeHInaIbHOe YpaBHEHHE NEPBOro Mopsijika, 00JacTh ONpeNeleHNus ypaBHEHUs, pe-
IIICHHE YpaBHEHHS, UHTErpalibHasl KpHUBasi, O0IIee pelleHHe ypaBHEHUS, YaCTHOE PEIlIEHUE ypaBHe-
Hus, 3a1a4a Ko, HayampHOE yClIOBUE, reoMeTpuueckuid cMbicha 3anaun Komu, teopema [lukapa,
oco0oe pelieHne; ypaBHeHUS C pa3IeICHHBIME U Pa3IeIIIONIMHCS IEPEMEHHBIMH.

Jlexknus 11. luddepenunaibubie ypaBHeHHsI BTOPOro MOPsiAKa, JONMYyCKAaIOIIHe IO-
HHMKEHH e MOPAIKA.



Bonpocuwi:

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

2. [luddepenimanbabie ypaBHEHUSI BTOPOTO TOPSIKA, TOMYCKAIOIINE TTOHIKEHUE MOPSIKA.

Kniouesvie nonsamusa: nuddepeHnaibHoe ypaBHEHHE BTOPOro Hopsijika, 00jJacTh ompene-
JICHUsS ypaBHEHUs, pelIeHHe, OO0Ilee pelIeHHe M YacTHOE pEelIeHHEe ypaBHeHUs, 3agada Kormm,
HA4aJIbHOE YCIIOBHE, TEOMETPUUECKHUM cMbICH 3aaauu Ko, ypaBHeHue Buaa y” = f(x), ypaBHEHHE
Buaa F(x;y;y") =0, ypaBHeHue Buga F(y;y’; y")=0.

Jlekuus 12. JIluneiinble nu¢depeHuuanbHbie YypaBHeHHs] BTOPOro MOpPsiAKa ¢ IMOCTO-
SAHHBIMHU KO3 puuueHTaMu.

Bonpocnwi:

1. Jluneiinsie quddepeHranbaple ypaBHEHUs 2-T0 MOPAIKa C TTOCTOSHHBIMU K03 puireH-
TaMH.

2. CBoiicTBa perieHuil TMHEHHBIX YpaBHEHHH.

3. Pemienne nuHENHHBIX HEONHOPOIHBIX AM(DdepeHInanbHbIX ypaBHEHUH 2-TO MOpsaKa ¢
MOCTOSTHHBIMH KO3(D(PHUIIMEHTaMH C MPaBOX YaCThIO CIICIHATEHOTO BU/A.

Kniouegvie nonsamusa: nuneitnoe muddepeHaibHoe ypaBHEHHE BTOPOro MOpsiiKa ¢ MOCTOo-
SHHBIMHA KOX((PHUIIMEHTaAMH, OJHOPOIHOE W HEOJHOPOIAHOE YPAaBHEHHS; CBOWCTBA OJHOPOIHBIX
YPaBHEHUH, JUHEWHO 3aBHCHMBIE U HE3aBHCHMBbIE PELIEHUs, ONpeAeanuTeNnb BpoHckoro, xapakre-
PUCTHYECKOE YpaBHEHHE, JEHCTBUTENbHBIE U KOMIUIEKCHBIE KOPHU XapaKTEPUCTUUYECKOTO ypaBHe-
HUS, METOJ HeompeaeNeHHbIX Ko3(duumeHToB, mpaBas 4acTb ypaBHeHHs BUaa f(x)=e** P (X),
npaBas 4acTh Buja f(x) =e** (P, (x)cosbx +Q, (x)sinbx) .

Jleknus 13. MaTpuubl 4 onpeaeuTe .

Bonpocwi:

1. Yucnoseie MaTpuiisl. OCHOBHbIE TOHSTHS.

2. JIuneiiHble onepanuy U uX CBOMCTBA.

Knrouesvie nonssmus: 4UCIOBbIE MAaTPUIBI U UX BUJIBL: MPSAMOYTOJbHBIE, KBaJpaTHbIC, 1HaA-
TOHAJbHBIC; CKAJSIpHAs, €AUHUYHASA, HyJIeBasi MaTPUILIbL; MOPSAKN U pa3Mepbl MaTPULIb; TUHEHHbIE
olepaluy HaJ MaTpuLaMHu.

Jlekuus 14. MaTpuusbl U onpeeuTesu.

Bonpocuwi:

1. HenuHeliHnple onepanuy HaJl MaTpULIaMU U UX CBOMCTBA.

2. Onpenenureny KBaJpaTHBIX MaTPULL.

3. CBoiicTBa onpeaeuTeIIeH.

Knrouesvie nonamus: Nponu3BENEHNE MATPUL], CTENIEHb MATPHUIbI, TPAHCIIOHUPOBAHUE MaT-
PHIIBL, IEPECTAHOBOYHBIE MATPUILIbI, JEIUTEIN HYJIS, CAMMETPUYECKHE MAaTPUIIbI, MUHOP JIEMEHTa
MaTpHIIbI, CHMBOJ ¥ MHJEKC CyMMHpOBaHus, npasuio Cappyca, Teopema pas3jIoKeHHs ONpeeu-
TeNs, anredpanyeckoe TOMOIHEHHUE AIeMEHTa onpeaenuTens, Gopmyssl Jlamaca.

Jlekuus 15. MaTpuubl 4 onpeaeJuTeNu.

Bonpocbwi:

1. OGparHas maTpuua.

2. Pemenrie cucTeMbl TpeX JIMHEWHBIX YpaBHEHHUH ¢ TpeMsi HEM3BECTHBIMH METOJIOM 00pat-
HOM MaTpuisl 1 1o popmynam Kpamepa.

Kniouegvie nonsamus. onpeneneHue o0paTHOW MaTPUIbl, HEBBIPOXKJACHHbBIE U BBIPOXKICHHbBIE
MaTpULIbI, NPUCOECIUHEHHAS MAaTpHULA, ONPEACINUTENb JMHEHHOW CHUCTEMBI, BCIOMOIaTEJIbHBIE
OIIpeJIeNIUTENN CUCTEMBbI, MATPUYHOE YpaBHEHHUE U €ro perieHue, hopmyinsl Kpamepa.

Jleknus 16. CucreMsbl JHHEHHBIX YPaBHEHHId.

Bonpocuwi:

1. OcHOBHBIE TTOHSATHSI.

2. DneMeHTapHbIe TPeoOpa3oBaHMsI MAaTPUI] U CUCTEM JINHEHHBIX YpaBHEHUH.

3. Merop I"aycca.



Kniouegvie nonamus: nuueitHas cucrema, K03()(UIUEHTH U CBOOOJHBIE YJICHBI CUCTEMBI,
HEOJHOPOAHAS U OJHOPO/HAS CUCTEMBI, PEIIEHUE CUCTEMBI, COBMECTHASI U1 HECOBMECTHAsI CUCTEMBI,
OIlpesieJIeHHas: U HEOIpEIEIeHHAsl CUCTEMbl, MaTpHlla U pacIIMpEeHHass MaTpULla CUCTEMBI, PaBHO-
CUJIbHBIE CHCTEMBI, HYJIEBOE U IMPOTHBOPEUYMBOE YPAaBHEHMsI CUCTEMBI, 3J€MEHTapHble Ipeodpas3o-
BaHUs MaTpULl U JIMHEHHBIX CHCTEM, METOJ MCKJIKYEHMs] HEM3BECTHBIX, IIAru Ipouecca [ aycca,
TpeyroJjibHasi MaTpULa, TpanelueBUIHas MaTPULA, IPSAMON U OOpaTHBIHN X071,

Jlekuus 17. CucremMbl THHEHHBIX YPABHEHUH.

Bonpocnwi:

1. Cucrema nuHelHbIX ypaBHeHU ¢ 6azucoM. Meton XKopnana — ["aycca.

2. Panr marpuusl 1 ero Beraucienue Mmerogom JKopnana — I'aycca.

3. YcnoBHue COBMECTHOCTH CUCTEMBbI IMHEWHBIX YpaBHEHHI.

Kniouesvie nonsamusa: cucrema ¢ 0a3ucom, 0a3uCHbIE HEU3BECTHbBIE, CBOOOHBIE HEH3BECT-
HbIe, O0IIlee pellleHHe, YaCTHOE pelIeHne, 0a3uCHOE pelieHnue, MUHOP K — ro mopsiika MaTpHilbl,
paHr MaTpUILIbI, paCUIMPEHHAs MaTpulla cucTeMsl, Teopema Kponekepa — Kamnenu.

Jlekuus 18. CucreMsbl JHHEHHBIX YPaBHEHHUIA.

Bonpocwi:

1. UccnenoBanue oTHOPOIHOM JIMHEMHOW CHCTEMBI.

2. CoOcTBeHHbIE 3HaYECHUSI U COOCTBEHHBIE BEKTOPHI KBAAPaTHON MaTpPHUIIbL.

Kniouegvie nonamusa: oqHOpoHAs JTUHEWHAs CUCTEMA, TPUBHAIIBHOE (HYJIEBOE) PEILICHUE,
OIIpeJIeJINTENb OTHOPOJHON CUCTEMBI, COOCTBEHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MATPUIIBI,
XapaKTepUCTHUUECKOE YPaBHEHUE U XapaKTEPUCTUUECKUI MHOTOUJIEH MaTPHULbL.

3. MeToauyeckue yKkazaHusi JUIsl 00y4alOIIMXCS MO MOAT0TOBKE K MPAKTHYECKHM 3aHATHAM

1. Urenue KOHCHEKTa JEKIMHA U yueOHMKA JIOJDKHO CONPOBOXKIAThCS MPAKTUYECKUM pelle-
HUEM U UCCIIEJOBAaHUEM MATEMaTUYECKUX 3a/1a4 HA OCHOBAaHUH TEOPETUUECKUX MOJIOKEHUH TUCIH-
IUIMHBI, U1 YE€ro pEKOMEHAYETCS 3aBECTU CIIELUAIbHYIO T€Tpaab. ECau CTyIEHT BUIUT HECKOJIBKO
MyTeW AJs pelieHus 3aJaud, TO OH JOJDKEH CPaBHUTh UX M BbIOpaTh U3 HUX camblil y0OHBIN. [lo-
JIE3HO O Hayaja BBIYMCIEHUN COCTaBUTh KPAaTKHUW IUIaH peuleHus. PemeHus 3amgad U npUMEpoOB
clielyeT u3jarath NoJpoOHO, OOOCHOBBIBaTh KaKIbI ATall PEIIEeHUs, UCXOJ U3 TEOPETHUECKUX
IIOJIOKEHUH Kypca. Beluncienns pacnosyiarate B CTpOroM NOPSIIKE, OTAENS BCIIOMOTraTeIbHbIE BbI-
YHCJIEHUSI OT OCHOBHBIX. OMMOOYHbBIE 3allMCH CIEAYeT HE CTUpaTh M HE 3amMa3blBaTh, a 3aYEpKU-
BaTh. B MpOMeXyTOUYHBIX BBIUYUCIEHHUSIX HE CIEAyeT BBOJIUTH MPHUOIMKEHHbIE 3HAUEHUS KOPHEH,
norapupmoB, yucaa T U T.I. YepTe:ku MOKHO BBIIOJHATH OT PYKH, HO aKKypaTHO U B COOTBET-
CTBHMH C JIaHHBIMH YCJIOBHSIMH U yKa3aHHeM Maciitada. Ecnu ueprex Tpebyer 0co0o TIIaTeIbHOro
BBITIOJTHEHU S, HAIIPUMeEp, IpU rpaduuecKoil MpoBepKe pelieHns, NOJTyYeHHOr0 MMyTEM BbIYHU CIICHHM,
TO CIEAYET MOJIb30BaThCS JIMHENKOM, TPAaHCIIOPTUPOM U JIEKAJIOM.

2. Pemenne KaXaoro 3afjaHusl JOJDKHO JTOBOJHUTHCS IO OKOHYATEIHHOTO OTBETA, KOTOPOTO
TpeOyeT yciaoBue, U, 10 BO3MOXKHOCTH, B 00IIIEM BHUJIE C BBIBOJIOM (POPMYIIBL. 3aTeM B MOJIYUYEHHYIO
(hopmyTy MOJCTABISAIOT YUCIOBBIC 3HAUCHUS (€CITM TAaKOBBIE JTAHBI) BXOIAIINX B HEe OYKB.

3. Ilomy4yeHHBIH OTBET ClEAYyeT MPOBEPATH CIIOCOOAMH, BHITEKAIOUIMMH M3 CYIECTBA JIaH-
HOM 3amauu. Ecnu, Hanpumep, pemianach 3afada ¢ KOHKPETHBIM (DPU3MUYECKHUM, T€OMETPUYECKUM
WM DKOHOMUYECKUM COJEPKAHUEM, TO IOJIE3HO MPEXKJIE BCETO MIPOBEPUTH Pa3MEPHOCTH MOJIY4EH-
Horo otBeTa. [lone3Ho Takxke, ecl BO3MOXHO, PEIIUTh 3a7ady HECKOJIbKUMHU CIIOCOOaMU U CpaB-
HUTB TIOJyYEHHBIE PE3YIIbTaTHI.

4. Pemenuie 3a7ay ONpeieseHHOro TUIA HYXKHO MPOJOJDKATh J0 NPHUOOPETEHUsS TBEPIBIX
HaBBIKOB B UX pemeHun. OfHaKO CleAyeT MperocTepeyb OT BEChbMa paclpoCTpaHEHHON OUIMOKH,
3aKJIIOYAIOIIEHCss B TOM, YTO OJIaronojlydHOe pelleHHe 3a7ad BOCIHPUHHMAETCS CTYAEHTOM Kak
IIPU3HAK XOPOLIETO YyCBOEHHUs TeopuH. IIpaBuiibHOE pellleHne 3a1auu 4acTo MOJydaeTCsl B Pe3yiib-
TaTe MPUMEHEHUS MEXaHMYECKH 3ay4yeHHBIX (OPMYII U YKa3aHHUH 10 UX UCIOIb30BaHUIO O3 MOHU-
MaHHsI CYIIHOCTH. MOXHO CKa3aTh, YTO YMEHHE peIlaTh 33Jauu SABISETCS HEOOXOIUMBIM, HO SIBHO
HEZ0CTAaTOYHBIM YCIIOBUEM XOPOIIETO 3HAHWS TEOPHUH.



5. Ecnu npu pemieHnyn NnpakTU4EeCKUX 3a7ad y CTYJEHTa BO3HUKAIOT BOIPOCHI, Pa3pelIUuTh
KOTOpBIE CAMOCTOATEIBHO HE YAA€TCs, OH MOXKET OOpPaTUThCA K MPENOAABATENIO ISl TOTYUYSHHS OT
HEro yKa3aHui B BHJI€ MMCbMEHHON WJIM YCTHOM KOHCYyJbTallMi. B cBOMX 3ampocax CTyAEHT 10J-
KEH TOYHO YKa3bIBaTh, B YEM OH HCIIBITHIBACT 3aTPYIHEHHUE NIPU PEIICHUH 3aa4H, KAKOB XapaKTep
3TOrO 3aTPYAHEHHUs, NPUBECTH IpEAIoaraéMblii IJaH pelleHus. 3a KOHCYIbTallUel cieayeT o00-
pamaThCs U B ClIy4asiX, €CJIM BOSHUKHYT COMHEHHUS B IPABUJILHOCTU OTBETOB PEIIAEMBIX 3a/1a4 WU
B IIPaBWJIBHOCTH OTBETOB Ha BOIPOCHI JJIs1 CAMOIIPOBEPKH.

TemaTuka NpakTHYeCKUX (CEMUHAPCKUX) 3aHATHI
IlepBbIii cemecTp

3austue 1-2. MeToa KoopaAMHAT.

Bonpocwi:

1. /lexkapToBBI KOOPAMHATHI TOUKM HA IPSIMOM U HA IJIOCKOCTH.

2. JIBe npocTeline 3aa4i aHAIMTUYECKOW FEOMETPHUH Ha IUIOCKOCTH.

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

Knrouegvie nonamus: nexapToBbl KOOPAUHATHI Ha MPSAMOM, BEIMYMHA U JUIMHA OTPE3Ka Ha
MPSIMOH, IEKapTOBBI KOOPJMHATHI TOUYKH HA IJIOCKOCTH, (POPMYJIa PACcCTOSHUS MEXIY JABYMS TOY-
Kamu, GOpMYIbI JeNIeHUs] OTPe3Ka B IaHHOM OTHOIIEHHH, ONpeAeNICHUE YPaBHEHUS C IByMs Iepe-
MEHHBIMHU, OIPENEICHUE YPaBHEHUS JIMHUM, TEKyIHEe KOOPAMHATHI TOYKU JIMHUU, KAHOHUYECKUE
YpaBHEHUSI KPUBBIX BTOPOTO MOPSIIKA.

3aoanus:

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

2. Haiitu Benmunny AB u nuuny | AB | oTpeska AB, 3aJaHHOTO TOUKAMHU:

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

3. Beraucnure KOOpAWHATY TOYKU A, €CJIM U3BCCTHBI:

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

4. Onpenenure, B KAaKUX Y€TBEPTAX MOXKET ObITh pacnonoxkeHna touka M(X; y), eciu:
a)Xxy <0; 0)x+y=0;

B)X+Yy<O0; r)x—y<Q0.

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

a)AuB; 0)BuC.

6. Otpe3ok, orpanuueHHblii Toukamu A(1; —3) u B(4; 3), pa3neneH Ha TpH paBHbIC YaCTH.
Omnpenenute KOOPAUHATHI TOUEK JCTICHHS.

7. lpsimast mpoxoauT yepe3 touku M(2; —3) u N(—6; 5). Haiinqure Ha 3TOi mpsAMOi TOUKY,
OopAMHAaTa KOTOPOH paBHa —d.

8. Hanmmmre ypaBHEHHE JTMHUY, 110 KOTOPOU JBIKeTCs Touka M(X; Y), paBHOynaieHHAas: OT
touek A(0; 2) u B(4; -2).

9. Hanummre ypaBHEHHE MHOXECTBA TOYEK, CyMMa PacCTOSHUM Ka)KJJOH U3 KOTOPBIX OT TO-
uek F1(2; 0) u F2(—2; 0) paBHa 24/5.

10. Hanmmute ypaBHeHHE TpaeKTOpuu TOYKH M(X; Y), KoTOpas pH CBOEM JBIIKCHUH OCTa-
etcs BaBoe ommke k Touke A(0; —1), yem k Touke B(0; 4).

3ansitue 3-4. [Ipsimast TuHuA.

Bonpocuwi:

1. YpaBHeHue npsmMoil: a) nmpoxoasuieil yepe3 JaHHYIO TOUYKY B JIaHHOM HallpaBJIEHUU; 0) C
YIJIOBBIM KOA((UIIMEHTOM; B) MPOXOJAIICH yepe3 /B JaHHbIE TOYKH; T') o0lllee ypaBHEHUE Ipsi-
MOH.

2. YpaBHEHHUE ITyUKa MPSMbIX.

3. Yron Mexmy ABYMS NMPSIMBIMH, YCIIOBHS MApaJIeIbHOCTH M MEPICHIUKYIIPHOCTH Hpsi-
MBIX.



Kniouegvie nonamus: onpeneneHue yriia HaKJIOHA U YIJIOBOTO Kod(dduimeHTa npsMoi, yr-
JI0BO# KOA(GUIMEHT OTpe3Ka, HETOJIHBIC YPaBHEHHSI MPSIMOM, 3HAYCHUST TAHTEHCAa HEKOTOPBIX YT-
70B, (hOpMYJIBI ACTICHUS OTPE3Ka MOT0JIaM, TIOHATHE U yPaBHEHUE ITyYKa MPSMBIX, OTNpe/IeJICHNE yT-
J1a MEXITy TBYMS IPSIMBIMH, YCIIOBUS TTAPAIUICTLHOCTH U IEPIICHIUKYISPHOCTH MPSIMBIX.

3aoanus:

1. CocraBbTe ypaBHEHHE MPSAMON, oTcekaromiei Ha ocu Oy orpe3ok b = 3 u obpasyromeii ¢
ocwto OX yrou: a) 45° 6) 135°. Tloctpoiite 3TH MpsMbIE.

2. Onpeenure napametpbl K U D I KaXI0H U3 IPAMBIX:

a) 2X — 3y = 6; 0) 2x + 3y = 0;
- X y_
B)Yy=-3; r)4+3 1.

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

4. Onpenenurte napamerpsbl K u b npsimoii, mpoxomsiieit yepe3 Touky A(2; 3) U coctaBisio-
el ¢ ocbto OX yron 45°. CocraBbTe ypaBHEHHE ITOM MPSMOU.

5. Hanumure ypaBHeHHE TPsAMO, poxo/siiieii yepe3 Touky A(4; 3) u oTcekaroreii ot Ko-
OPJIMHATHOTO YIJIa TPEYTOJIbHUK ILIO0INA/IbI0, PAaBHO# 3 KB. €I

6. Hanmmire ypaBHeHHE MPIMOA, poxosiieii uepe3 Touku A(—1; 3) u B(4; -2).

7. Harmmmre ypaBHeHUe mpsiMoH, mapaiuienabHoi ocu Oy m orcekaromeld Ha ocu OX oTpe-
30K, paBHbIU: a) 4; 0) —5; B) 0.

8. Harmmmre ypaBHeHue mpsiMoH, mapaiuieabHoi ocu OX u orcekaromeid Ha ocu Oy oTpe-
30K, paBHBINU: a) 6; 0) —2; B) 0.

9. OmpeaenuTe yroji Mex1y IpsMbIMH:

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

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

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

12. Hanmmute ypaBHeHHE TPSAMOM, eciii Touka A(2; 3) CIy)KHUT OCHOBaHHEM TEPICHINKY-
Jsipa, ONYIIEHHOT0 U3 Hayaua KOOPAMHAT Ha 3Ty MPSIMYIO.

13. Hanumure ypaBHEHHE MPSAMOH, poxoasiieit yepe3 Touky A(5; —4) u cocrasisromei ¢
ockto OX TOT ke yroi, 4yTo u npsimast 5X + 2y —3 = 0.

3anstue 5. [IpsaMast JIMHUS.

Bonpocuwi:

1. PaccTosiHME OT TOYKH 10 TIPSIMOM.

2. CMmeraHHbIe 3a/1a41 Ha MPSIMYIO.

Kniouesvie nonsmus: Gopmymna pacCTOSHHSI OT TOYKH A0 MPSIMOM, paCCTOSHHE MEXIY Ia-
paJUIETIFHBIME TIPSIMBIMH, OTIPE/ICTICHHE BBICOTHI TPEYTOJNIBHUKA, YpaBHEHHE MyYKa MPSMBIX C IIEH-
TPOM B JJaHHOM TOUYKE; ypaBHEHHE NMPSAMON, MPOXOAALIeH yepe3 Be JaHHbIe TOUKHU; o0liee ypaBHe-
HUE TPSIMOM;, TOYKA MEPEecedeHus] IBYX MPIMBIX; (GOPMYIBI JEelIeHHUs] OTpe3Ka IOIOoJaM; yCIOBHUS
napajyIeIbHOCTH U MEPIIEHAUKYISIPHOCTH JBYX MPSAMBIX.

3aoanus:

1. TTokaxure, 4yro npsimbie 2X — 3y — 6 = 0 u 4X — 6y — 25 = 0 mapasuienbHBl U HalaUTE pac-
CTOSTHHE MKy HUMH.

2. Haiinute niuny BeicoThl BD B Tpeyronbauke ¢ Beprmnamu A(-3; 0), B(2; 5) u C(3; 2).

3. HaiimuTe ypaBHEHHE MpsIMOH, TIpoxomsmnield uepe3 Touky (—1; 1) Tak, 9ToOsI cepennHa 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 BbicoThl AM 4X+Yy =6, rie M — Touka mepecedeHus BBICOT.
Harumure ypaBaenus: cropon AC, BC u BeicoTsr CM.



5. Hanumure ypaBHEHHME NpsMOM, Npoxoisiield uepe3 TOuky M mepeceueHus NpsMbIX
5X—y+ 10 =0wu 8x + 4y + 9 = 0 u mapamtensHOMi Tipsimoii X + 3y = 0.

3ansitue 6-7. KpuBbie BTOpoOro nopsjka.

Bonpocnwi:

1. KpuBbie BTOpOro mopsiika: OKpy>KHOCTb.

2. Dnuric.

Kniouegvie nonsmus: obuiee ypaBHEHHE JTHMHHUNA BTOPOTO MOPSKA; YCIOBUSA, IPU KOTOPBIX
o01iee ypaBHEHHE OMpEeIisieT OKPY>KHOCTh; BBIJIEJICHHE MOJIHBIX KBaJpaToB B 00OIEM ypaBHEHUU
JUHUNA BTOPOTO TOPSIJIKA; LEHTP U PAJANYC OKPYKHOCTH; KAHOHHYECKOE YPaBHEHUE OKPYKHOCTH;
dbopMyIbl eNeHUsT OTpe3Ka IOIOoJaM; TOYKU MEepecedeHHsl JIMHUN; pellleHrue CUCTEM JIMHEHHBIX
YpaBHEHHI, OIpe/ielIeHue U KaHOHMYECKOE ypaBHEHHE 3JUIUIICA; (DOKYCHI, TOTYOCH, SKCLIEHTPUCH-
TeT ¥ (OKaJIbHbIE PAJNYChI AILIUIICA.

3aoanus:

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

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

3. OxpyxHOCTh Kacaercsi oc OX B Hayajie KOOpAMHAT U mpoxoauT uepe3 Touky A (0; 4).
Hanummre ypaBHeHHE OKPY>KHOCTH U HalTH TOUKH MepecedeHus e€ ¢ OucceKTpucaMu KOOpInHaT-
HBIX YTJIOB.

4. Haiimute EHTp U paanyc OKPYXKHOCTH, poxosiieit yepe3 touku A (—1; 5), B (-2; -2) u
C (5; 5).

5. TToctpoiite smaumnc 3x? +16y? = 192. HaiimuTe: a) momayocH; 0) KOOPAHMHATH (OKYCOB;
B) OKCLICHTPUCHUTET.

6. Hanumure kaHOHMYECKOE ypaBHEHUE JIIIIUIICA, €CIIM U3BECTHO, YTO: a) O0JIbIlas MoJIyoch
a =6, a skcuentpucurert € = 0,5; 6) paccrostHre MEKIy Gokycamu paBHo 6,aa+b =9,

7. Hanumure KaHOHWYECKOE YpaBHEHHE JJUIMIICA, MPOXOMASIIEro 4yepe3 TOYKH M, (2;3) u
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8. Diumric MPOXOaUT Yepe3 TOUKy M (—4; J2_1) U UMECT DKCHEHTPUCHUTET ¢ :%. Hanummre

ypaBHEHHUE AIIIUIICA U HalauTe (poKaabHbIE paguychl TOUKU M.

9. Ha annunice 9x% + 25y? = 225 HaiifuTe TOUKy, paccTOSHHE KOTOPOii OT MpaBoro (okyca B
YeThIpe pa3a OOJIBIIE PACCTOSHUS €€ OT JIEBOTO (poKyca.

10. Onpenenure TpaekTopuio TOYkM M, KOTOpas Hpu CBOEM JBHXEHHMU OCTAETCS BIBOE
ommwke k Touke F(—1; 0), yem k mpsimoii X = —4.

3ansitue 8. KpuBbie BTOpOro nopsjaka.

Bonpocuwi:

1. T'unepbona.

2. [Tapabomna.

Kniouegvie nonsamus: onpeneneHus U KaHOHUYECKHUE YPAaBHEHHs TUIEPOOJBI U 1Mapalodibl;
(OKYCBI, TIOTYOCH, SKCIIEHTPUCUTET, ACHMITOTHI ¥ (POKATBHBIE PaInyChl TUTIEPOOIIBI; TUPEKTPHCa U
(boxanpHBIN TapamMeTp napadoIbl

3aoanus:

1. Hoctpoiite runep6omy 3x? — 4y? = 12. Haiiaure: a) NeHCTBUTENbHYI0 H MHUMYIO HONY-
ocu; 6) koopuHATHI (POKYCOB; B) SIKCLHEHTPUCUTET; T') YpaBHEHHS ACUMIITOT.

2. Hanummre KaHOHUYECKOe YpaBHEHHE TUIIepOOJIbl, €CIH U3BECTHO, UTO:

a) IeUCTBUTENbHAS TIOJYOCh a = 245 , @ OKCIIEHTPUCHUTET € =4/1,2;

0) paccrosiHue Mexy hokycamu 2C = 20, a ypaBHEHUE aCUMITOT y =+—X .

w|

3. Ha runep6one x? — 4y = 16 B3aTa Touka M ¢ opaunatoii, pasHoii 1. Haiiute paccrosaue
ee oT (hOKYCOB.



4. Hanummure ypaBHEHUE MapaOoJIbl:

a) npoxosmei yepes Touku (0; 0) u (1; —3) u cummerpuyHOM oTHOCUTENBHO ocu OX;

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

5. Hanummre ypaBHeHue napaboibl U €e IUPEKTPUCH, €CIM U3BECTHO, YTO Hapabdosia mpo-
XOJMT Yepe3 TOUKHU repecedeHus npsmMoit X +y = 0 1 OKpyXHOCTH X2 + y2 + 4y = 0 u cummeTpuyIHa
oTtHocuTesbHO ocu Oy.

6. Ha mapaGosie y? = 6X HaiiguTe TouKy, hOKaIbHBIH paguyc KOTOpoii paeH 4,5.

7. Hanmiure ypaBHEeHHE MHOXKECTBA TOYEK, OJIMHAKOBO yhajieHHbIX oT Touku F(0; 2) u ot
npsimoit Y = 4. Haiiaiure TOuky nepecedeHust 3Toi KpUBOM € OCMHU KOOPAMHAT U IIOCTPOMTE €€.

3austue 9-10. BekTopHas ajareopa.

Bonpocwi:

1. JlexapToBBI KOOPIMHATSHI, JJIMHA U HAIPABIIAIOLIME KOCUHYCBI BEKTOpA.

2. Jluneiinple onepanuy HajJ BEKTOpaMH B KOOpAMHATHOM (hopme. PaznoxeHne BeKTopa mo
0a3ucy Ha IIOCKOCTH.

Kniouesvie nonsamus: NekapTOBbl KOOPAWHATHI TOYKH M BEKTOpA B MPOCTPAHCTBE, JIMHA H
HaMpaBJSIOIME KOCUHYCBHl BEKTOPA, JIMHEHHbIE Olepaluu B KOOpAMHATHOH (opme, yciaoBus pa-
BEHCTBA U KOJUTMHEAPHOCTH BEKTOPOB, MOHATHE 0a3Kca Ha TUIOCKOCTH, JTMHEHHAsT KOMOMHAIINS BEK-
TOPOB, Pa3JI0’KEHUE BEKTOpA 110 Oa3ucy.

3aoanus:

1. Manst Touku A(1; 2;3) u B(3; —4; 6). Haiiqure aiuHy U HanpaBisiOIIUe KOCHHYCHI BEKTO-
pa AB.

2. Jlanbl 1Be KoopauHaTHl BekTopa: X =4, Y =—12. Onpenenure ero TpeThio KOOpAHHATY Z
IIPU yCIOBHUH, 4TO | a|=13.

3. OnpenenuTe Hayano BeKTOpa a={2,—3;—1}, €CIHM €ro KOHEI[ COBMAJAeT C TOYKOH
1;-1; 2).

4. Bexrop coctaBnser ¢ ocamu OX u Oz yribr o = 120° u y = 45°. Kakoii yron oH cocraBiis-
eT ¢ ocbto Oy?

5. Pagmyc-Bextop Touku M cocraBisieT ¢ ocsio OX yroi 45° u ¢ oceto Oy — yron 60°. [[nmuaa
ero paBHa 6. Onpeznenute KOOpAUHATH TOUkH M, eciiu ee koopauHaTa Z oTpHULIaTeNIbHA.

6. ITo croponam OA u OB npsmoyronsauka OACB 0TIIOKEHBI €JMHUYHBIE BEKTOPBI | H | C

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

7. Ha mockoctn OXy TOCTpOMTH BEKTOphI OA=a=2i, OB=b=3i+3] U OC=c=2i+6].
Pa3noskute BEKTOp C IO BEKTOpaM a U b .

8. IlpoBephTe KOJIIMHEAPHOCTH BEKTOPOB a={2; -1 3} u b={-6;3,—9}. YcTaHoBHUTE, KAKOMH
U3 HUX JUTMHHEE JIPYToro M BO CKOJIBKO pa3, KaK OHU HAIPaBJICHBI — B OJJHY WU B MPOTHBOIIOIOXK-
HBIE CTOPOHBI.

3ansitue 11. BekropHas aaredpa.

Bonpocbwi:

1. CxanspHoe npousBe/ieHHEe BEKTOPOB U €ro CBOICTBA.

Kniouesvie nonsamusi.: ckalsipHOE POU3BENICHHE, IPOCKIIHS BEKTOPA HA BEKTOP, YCIOBHE OP-
TOTOHAJIBHOCTH JIBYX BEKTOPOB, YTOJI MEXIY IBYMSI BEKTOPAMH.

3aoanus:

1. Haiinute ckanspHOe Mpou3BeJeHUE BEKTOPOB a M b, 3Had, 4To |al=3, |b|=4 ¥ BEKTOpHI

T
00pa3yroT yroi ¢ = 3

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

a) a-b; 6) (2a—3b)(a+2b).

3. JlaHbl BeKTOpHl a=mi+3j+4k, b=4i+mj—7k. [Ipy KakoM 3HAaUYeHHH M 3TH BEKTOPEI
MEePIEeHANKYISPHBI?



4. OnpezienuTe yroj Mexkay Bektopamu a={L; 2; 3} u b={6; 4, - 2}.

5. Haiinure yron Mexay AMaroHajasiMU IapajjiesiorpaMma, IOCTPOEHHOIO Ha BEKTOpax
5=2i+] u 5=—2]+E.

3ansrue 12. [LaockocTh ¥ NpsiMasi B MPOCTPAHCTBE.

Bonpocuwi:

1. VpaBHeHUE IIIOCKOCTH.

Kntouegvie nonsamus: HOpMadbHBIA BEKTOpP IUIOCKOCTH, 00IlE€e YpaBHEHHE M HEIOJIHbIC
YpaBHEHHUS MIJIOCKOCTH.

3aoanus:

1. Jausr Touku Mi(3;-1; 2) u M2(4; —2; —1). CocraBbTe ypaBHEHHE IUIOCKOCTH, IPOXOIs-
uieit yepes Touky M1 neprneHIuKyIsIpHO BEKTOPY MM, .

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

3. Hanmmmre ypaBHEHHE IJIOCKOCTH, MPOXoAsiel yepe3 Touky Mo(2; 2; —2) u napasuiensb-
HYIO MIockoctu X — 2y — 3z = 0.

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

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

Bonpocuwi:

1. VpaBHeHuUs mpsIMOH.

2. IIpsimasi ¥ TUIOCKOCTb.

Knrouesvie nonssmus: KaHOHUYECKHE U TTapaMETPUUECKHUe YpaBHEHUS MPSIMOI; HapaBIsio-
UK BEKTOP M HAMPABISIOMKE KOA(P(OUIHMESHTHI PSMO; YCIOBUS MapajuIeIbHOCTH, COBIAICHUS U
nepeceyeHus MpsIMOoil U MIOCKOCTH.

3aoanus:

1. CocraBbTe KaHOHHYECKHE YpaBHCHHUS HPAMOM, Mpoxojsiieil depe3 Touky Mo(2; 0; —3)
x-=1 y+2 z+1

TapaJuIeNbHO: a) BEKTOPY a={2; —3; 5}; 0) mpsAMoii

2 -1
2. CocTaBpTe MapaMeTPUUECKHE ypaBHEHUS TPSAMOHM, MpOXOHAIIeH depe3 TOYKY
Mo(1; —1; —3) mapaiiensHo: a) BekTopy a={2; —3; 4}; 6) IpAMOi ~ 1Y Z 2_2 ;l :
o . X-1 y+1 z _
3. HaiimuTe Touky nepecedeHus mpsMon [ =", = HIVIOCKOCTH 2x+3y+z-1=0.
4. JlokakuTe, 9TO TpsMast X;rl =Y +11 =2 ;3 napaieNbHa IocKkocTy 2X +Y —z = 0, a mpsi-

Xx+1 y+1 z+3

Mt — 1 JIEKUT B 3TOU TIIOCKOCTH.
3ansitue 15-16. @ynknms.
Bonpocuwi:

1. ®ynkuusa. O6nacTh onpeeeHus] 1 MHOKECTBO 3HAUeHUH (PYHKITUH.

2. YeTHOCTB, HEUETHOCTH (hYHKIHMH. [IepnoauaHOCTh GYHKIINH.

3. 'padux pyHKIIH.

4. CnoxHas ¢pyakuus. ObpaTHast QyHKIHS.

5. MOHOTOHHBIE U OrpaHUYECHHbIE (DYHKIIHH.

6. OyHKIMS, 3aJaHHAsT HESIBHO M TTAPaMETPUIECKH.

Kniouegvie nonamus: onpeneneHue GyHKIUU, 00IacTh ONpeaeieHnus GYHKIUN, MHOKECTBO
3Ha4eHUH (DYHKIIMH, OCHOBHBIE DIIEMEHTAPHBIE W CIIOKHBIC (DYHKIIMH, 001aCTh ONPENEICHUS CIOXK-
HOW ()YHKIIMH, YETHOCTh M HEYETHOCTh (YHKLMH, MEPHUOAMYHOCTh (PYHKIUH, rpaduk (yHKIHH,
oOpatHas pyHKUHMA, 00JacTh onpeaeneHrus oopaTHONW (PYHKIIMU, MOHOTOHHBIE U CTPOTO MOHOTOH-
Hble (DYHKIIMH, OrpaHUYeHHbIE (PYHKIIMU, HESBHO 3a/aHHast (QYHKILHMsS, TapaMeTpUUecKoe 3a7aHue
GyHKIUH.

3aoanus:

1. Haiigure obnacTs onpeaeneHus GyHKIUN, 3a1aHHBIX (popMymamu:



3x-1, _ — 1 .
a) y_5x+6’ 0) y=+3x l+\/5—_x’
1
B) y=+2-3x +Igx; r) y:2X+arcsinX%2.
2. Haiinmure MHOXECTBO 3HaYCHUHN ()YHKIIHIA:
a) y=x2+4x+1; 6) y=25;
B) Y =3-5C0SX; r) y=+5-x+2.
3. Kakue u3 crneayromux GyHKIUN YeTHBIC, KAKUE HEYCTHBIC, a KaKue — 00IIEero Bua:
3
a) f(x)= 6) f(x)=x*-5|x|;
+1
B) f(X)=e*—2e™; r) f(x)= |n5—5
1+X

4. Onpenenure, sIBISETCA U JaHHas QYHKIUS NMEPUOAMYECKON M €ClIM Ja, TO Hallaure ee
HaUMEHBUINH OJIOKUTEIbHbIN IEPUO:

a) f(x)=sin4x; 6) f(x)=cos*5x;
B) f(X)= tg%; r) f(x)=sin2x+cos3x.
5. Ilocrpoiite rpaduk GyHKIIH:
a) y=x*—6x+11; 0) y=x-3|;
2
B) y=--+L r) y=log;(—x);
n) y=2""+3; €) y=3C0s2X.
6. Haitnure cnoxusie pynkuuu f (g(x)) u g(f(x)):
a) f(xX)=¢e*, g(x)=Inx; 0) f(x):3x+1, g(x) =2x-5;
x-1
B) f(X)H x|, g(x)=cosx; r) f(x)=T g(x )_—
7. Haitnute oOpaTHyIO (QYHKIIUIO JUTSI TAHHOM:
2) y=x-1; 6) y=—>;
X+3
B) y=X; ) y=2"°.

8. Kakue u3 cienyromux (QyHKIHUNA SBISIOTCS MOHOTOHHBIMH, KAaKHE€ — CTPOTO MOHOTOHHBI-
MH, a KAKHE€ — OTPAaHUYCHHBIMMU:

a) y=C; 6) y=sin®x;

B) y =arctgx; r) y=—X*+2X;
X+ 2

ny=—-:_1 e) y=vx-2.
X+5

9. (I)YHK]_[I/ISI y 3aaHa HCSIBHO. 3anuumTe €e B SBHOM BHUJC.

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

B) X+|Yy[=1; r) e’ —siny=x>.

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

10. KpuBas 3a1aHa napaMmeTpu4ecku {

2) Kakue u3 crnemyrommx To4ek JiexxaT Ha 9Toil kpusoi: A(L 5), B(% %) C(2;8),

D(0;1) ?



3ansaTue 17. Ilpenesa u HenpepbIBHOCTL PYHKIHMH.

Bonpocbwi:

1. HenipepbIBHOCTB ¥ TOUKH Pa3pbiBa (HYHKIIHH.

2. PackpeiTue HeonpeaenéHHoctu Bua (0/0), 3a1aHHOM OTHOILIEHMEM MHOTOUJICHOB.

Kniouegvie nonamus: Touku paspsiBa 1-ro poja, TOUKH yCTPaHUMOIO pa3pbiBa, TOUKH pas-
pbIBa 2-T0O poja, TeOpeMa o npejenax apupMeTHIecKuX JeHcTBU Hall QYHKUMSIMHU, IPEes Herpe-
pBIBHOM (yHKIMHU, HeonpenenéHHocTs Buaa (0/0), KpUTUYECKHA MHOXHTENb, TPABUIIO PACKPBITHS

Heonpenenénnoctu Buza (0/0).

1. ccnenoBarh Ha HEMPEPHIBHOCTh U MTOCTPOUTD I'padUK PYHKIIMH:

3aoanus:
X npu
a) f(x)=<sinx mpu
1 npu
2. Haiinure nipenensr:
2
a) lim x4 ;
X2 X —2
3X+6
B) lim ;
) -2 x> +8
) i 2x* —5x -3
-3 3x? —4x —15
x* —6x° +11x -6
K) lim :

-2 X —3x+2

X< -, 2, ecmm X< —2,
—TT<X<—, 6) f(X)={V4—x*, ecmm —2<X<2,;
T X—2, eciu X > 2.
X>—,
2
6) ||mx—l
x>1 x2 —3x+2
2
T) ||mx—_9
x->2 X2 —2x -3
4x? —25x + 25 .
e) lim——————=
x5 2X° —15x + 25

3ansitue 18. IIpegen n HenpepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. Packpeitue Heonpenenénnocteid Buaa (0/0), 3aaaHHBIX UPPALMOHATIBLHBIMH BBIPayKEHH -

MHU.

2. PackpbiTHe HeonpeaenéHHocTel Buaa (o/o0), 3aJTaHHBIX OTHOIICHUEM MHOTOUJICHOB.
Kniouesvie nonamus: pa3sHOCTb KBAIPaTOB JIBYX YHCEN, BEIPAXKEHUE CONPSKEHHOE TaHHOMY,
KPUTHYECKHI MHOXKUTEIb, TeOpeMa O Npejesie KOpHs, IMIaBHAs 4acTh MHOTOYJICHA, BEIUYMHA 00-

paTHast 0ECKOHEYHO OOJNBIION.

3aoanus:
1. HaiinuTte ipenensr:

a) lim V1+3x —1;
X

xao

2. Haiinurte mipenens:

a) lim X2 +2x+3 .

x> 2x% +3X+4
x*+5

lim ;
B) x—>e X% 43

Vi+x+x3 -1
X

a) lim

x—0

0) lim——

x-3 \/x+ -2’

r) lim————

x2+1-1
0 [x2 116 -4

6) lim L3
x>0 2x% +3x+ 4

50
T) Ilm% :
o (X +1)

3ansitue 19. [penen u HenmpepbIBHOCTH (PYHKIMH.

Bonpocuwi:

1. PackpbiTue HeonpeneaéHHoCTel Buia (00-00).



Kniouegvie nonamus: npeoOpa3oBaHue pasHOCTH anreOpanyeckux (yHKUUN K BULY ApOOH,
BBIJICJICHUE KPUTHYECKOTO MHOKHUTEISA, pacKkpbiTHe Heompenenéunocteir Buga (0/0) um (oo/o0),
YMHOXXEHUE U JICJICHHE PAa3HOCTU JBYX (YHKIMH HA CONpPSDKEHHOE BBIPAXKEHHE, OJHOCTOPOHHHE
npejebl Ha OECKOHEUYHOCTH, U3BIICUCHUE KBAJPAaTHOTO KOPHs U3 OYKBEHHOTO BBIPAKCHUS, B3aHM-
Hasl CBS3b OECKOHEYHO MAJIbIX U OECKOHEYHO OOJBIINX BEIHYUH.

3adanua:

1. HaiinuTe npenensr:

a) Jirpw(\/1+ X* —X);

B) lim(x—vx* +x+1);

0 im@x2 +x+1-Vx2 —x);

6) lim (V1+x* —X);
T) x&m@(x—@) ;

e) Iim[—1 _ L2 ).
o2 x-2 x*-8)°

X—>o0!

: x° X2 ). (34 x+x2 V9 2x+x2

x) lim| —— - ; 3) lim| — -—
3x° -4 3x+2 o2 X°=3X+2 X" -3X+2

3ansitue 20-21. IIpenes U HenpepbIBHOCTD GYHKIMH.
Bonpocwi:
1. IlepBblii 3amMedaTenbHbINA IpEIE.
2. Bropoii 3aMeuaTenbHbIN Mpeet.
Kniouegvie nonsamus: 0OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKAECTBA, (OPMYJIbl CUHYCA U KO-

CHHYCa JIBOMHOrO yria, popMyJibl HOHM)KEHUS YETHOM CTENEHH CHHYCa U KOCHHYCa, (POpMYJIbl I1e-

pexoza K MOJIOBUHHOMY YTITy.

3adanusa:

1. HaiinuTte npenensr:

. sin4 . sin?
a) lim ' X; 0) lim 211 22X;
x=0 SIn5X x>0 X
. . 1-cos2x
B) lim(x-ctgx); r) lim=——;
) Ho( 9x) ) x>0 XSin X
=2
) lim—9X_. e) lim—>m3
x-0 1 — COSX 0. 1-3x2 -1

2. Haiinure mipenens:

a) lim (1+ Ej ;
X—>00 X

0) Iirn0 V1+5x;

_ (x+3Y". e -1
B) lim| —— | ; r) lim ;
x—o| X — 2 x=0  7X

1
. (3+5x \x . 7' -1
lim : lim .
2 H0(3+ZXJ & 3 1

3anstue 22. [IpousBoanas u 1udgepenuuan.

Bonpocbwi:

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

HOBHBIX 2JIEMEHTAPHBIX ()YHKIIAM.

Kniouegvie nonamus: onpeneneHue MpOU3BOIHON; TabIUIa TPOU3BOIHBIX OCHOBHBIX 3JIe-
MEeHTapHbIX (QYyHKIUH; npaBuia auddepeHnupoBaHus anredpandeckoll CyMMBbl, MPOU3BEACHUS U

YaCTHOTO JABYX (PYHKITHIA.
3adanua:

1. Haiinure npou3BoaHbIe GYHKITHIL:

1) y=7x"+3x* —4x-1;

3) y=%/F—4x6+5Inx—7003x+tgx+ctgx;

5 3 )

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



1Y 8 6

5) y=5"+6"+|=|; 6) y=—1-—,
) y-stee(5) VTR
7) y =arctg x —arcctg X ; 8) y=x’tgx;
9) y=UxInx; 10) y=x’log, x;

Inx ) _ Ix .
11) y—m+xctgx, 12) y_\/;+1,
1 _ xtgx
3) v 1+ x?

2. Haiinute 3HaYeHUS MPOU3BOIHON (PYHKIIUH:

a) f(x):ﬁ,Haix’ITH £00), '(2), '(-2) .

0) f(x) =InTx, HauTh f'(e), f’[a, f'e?).

3ansTue 23. [IponzBoanas u qudgepennnan.

Bonpocwi:

1. Ilpon3BoaHbIE CIIOKHBIX (PYHKIUH.

Kniouesvie nowsmus. cynepno3uiys JBYX (QYHKIMA, BHEUIHsS (YHKIUS W BHYTPCHHSIS

bynkus, npaBwio auddepeHIupoBaHUs CI0XKHOW (yHKIUHU, Gopmynbl auddepeHInpoBaHusL
CIIOKHBIX (QYHKIUH, TpaBuiIo auddepeHnnpoBaHmst CyMMbI U IPOU3BEACHUS IBYX (QYHKIUH.

3aoanus:

1. Haiinure npou3BoaHbIC (QYHKITHI:

1) y=sin(x* +5x+2); 2) y=+1+5c0sX ;

3) y=sin’x; 4) y=Insinx;

5) y=e"%; 6) y=In(x*-3x+7);
2 2 2

7) y=%arcsin%; 8) yzlnzziiz ;

9) y=In fiJr;i, 10) y = xInx+arcsiny/x ;
11) y = xarctgy/2x —1 — '2);_1.

3anstue 24. [IpousBoanasi u 1udgepenuuan.

Bonpocuwi:

1. ITpon3BoaHbIE CAOKHBIX (HYHKIIHUH.

Kniouegvie nonamus.: cynepno3unus 1ByX, TpéX u Oosee GpyHKuMiA, npaBuio nuddepenHnu-

POBaHUS CIOXHOM QyHKIUHU, GopMyIbl 1uddepeHInpPOBaHHs CIOXKHBIX U OCHOBHBIX 3JIEMEHTap-
HBIX (QyHKIUH, npaBuia quddepeHIIMpPOBaHUS CYMMBI, TPOU3BEIEHUS U YaCTHOTO IBYX ()YHKIUH.

3adanus:
1. Haiigute mpou3BoaHBIC ()YHKITHIA:
1) y=In(x++x*+5); 2) y=IninVx;
3) y:%(x\/l—x2 +arcsinx) ; 4) y=sin*x%;
5) y=sin*x+cos*x; 6) y= C,OS;X +intgx:
sin© x 2
X 1
7) y:e3cos§; 8) y=ew;
9) y:zx+2:x; 10) y=log, cosv1+x ;

11) y=arcsinv1-4x; 12) y=arctgy6x—1;



13) y= arctgz—iz ; 14) y =In®sinx;

15) y=x?arcsiny1-x* .

3austue 25. [IpousBoanas u auddepenua.

Bonpocuwi:

1. Inddepennnan GpyHKINN.

2. Ilpou3BoiHbIC HESIBHBIX (DYHKIIUH.

3. [lpousBoHbIC GYHKINH, 32IaHHBIX TAPAMETPUICCKUMHU YPABHCHUSIMH.

Knrouesvie nonamus: onpenenenue nuddepennmana ynkuun, popmyna nuddepennuana
byHkuy, npaBuia TudGEpeHIIMPOBAHNS CYMMBI, IIPOU3BEIICHHS, YACTHOTO M CIIOKHOW (hYHKIIHH,
MOHATUE HEeABHOW (DYHKIMH, TIPaBWIIO MU PEepeHIIMPOBAHNS HESIBHON (PYHKITUH.

3aoanus:

1. Haiigure nuddepenumanst yHKIHA:

1

a) y=e ©; 0) y=arcsin\/;;
B) y= X+1 r)y= COSX
[x+1’ 1-sinx
2. Haiinute mpou3BOJHbIC HESIBHBIX ()YHKITUI:
a)2x+y-4=0; 0) xIny+ylnx=0;
B) Xxcosy-—ysinx=0; T) \/;+\/§—2=0;
) Xy — arctgl =0; e) arctg(Xx+y)=Xx.
X
3. HaiimuTe nmpon3BoaHbIe GyHKINMN, 33IaHHBIX MTapaMETPUIECKUMHU YPABHEHUSMU:
« 1
X=2t+1, i1
a) X 6) t+1
t+1’
x = a(cost + tsint), X = acos’t,
B) . r .
y = a(sint —tcost); y = asin’t;

x = a(t —sint),

1) {

y = a(1- cost).

3anstue 26. [IpousBoanas u nudgepenuua.

Bonpocuwi:

1. IlponzBoansie u 1uddepeHranbl BHICIINX TOPSAKOB.

Kniouegvie nonamus: npousBoaHas u nugdepeHuan BTOporo U TpeTbero NopsiiKoB, Npu-
pallieHue aprymeHTa, npupaiieHne QpyHKIHMY, Mpeaes OTHOUICHUS MpHpaiieHuss GQyHKIUN K Ipu-
pallleHHIO apTyMEHTa, CeKyllasi, KacaTelbHas, YIIOBOW KOA(PHUIMEHT KacaTenbHOM, mpasuio Jlo-
MUTAJS PACKPBITUS HEOIIPEIeIEHHOCTEH.

3aoanus:

1. HaiimuTe mpou3BOAHBIC BTOPOTO MOPSAKA OT (PYHKITHMA:

a) y=e™; 0) y=cos’x;
B) y=+1+x*; r) y=In2x-3);
1) y=xsinx; e) y:X—+1.
x-=1
2. Haiiiute mpon3BOIHBIC TPETHETO MOPSIKA OT (DYHKITUH:
X . —X =
a) y:arctgz, 0) y=xe™;
B) y=e”cosx; r) y=xsinx;
n) y=x-2% e) y=xInx.

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



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

N | x

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

J1) Y =XCOSX; e) y=x%".

4, Haitnure nuddepeHnmanbl BTOPOTO U TPEThETo MOopsIKa OT () YHKIIHMA:
a) y=4x"-7x*+3; 0) y=cos2x;

B) y=4"; r) y=+In’x—4.

3anstue 27. UccienoBanne GyHKIMIA.

Bonpocnwi:

1. PackpsiTue Heomnpenen€HHocTel no npasuiny Jlonurans.

Kniouesvie nonsmus: onpenenenus neonpeaeiaéunocreir suaa (0/0), (oo/0), (0-00), (c0-00),
npasuiio JlonuTans packpeitusi HeonpeaenéuHocreid Buaa (0/0), (oo/o0), mpeodpa3zoBaHie pa3HOCTH
GbyHKIMN K BUIY IpoOU, MPOU3BOAHBIE BBICIIMX MOPSAKOB, IpaBuiIa 1upGepeHIUpOBaHUS CYMMBI
U IIpoU3BeIeHUS (PYHKIUIA.

3adanusa:
1. Haiigure npeaens no npaswity Jlomurans:
_ X _ —X
1) Iimﬂ; 2) lim&—¢
-0 X x>0 [n(L+ X)

3) "mM ;

: 4) limnx=2) .
x> T — 2arctg X

xa [n(e* —e?) ’

5) lim(sec x—tgx) ; 6) lim(arcsinx - ctg x) ;
Xaz —
. 1 1 .
7) lim| — ——|; 8) lim(tg x-Inx) ;
) xal(x_l |nxj ) xao(g )
3 2
e X X
9) lim—5 2
x—0 X
cosxX+—-1.
2

3ansitue 28. UccienoBanne GyHKIMIA.

Bonpocuwi:

1. YpaBHeHue kacaTenbHON U HOPMAH K rpaduKy QyHKIIUH.

2. Haubonbiiee u HaMeHbllIee 3Ha4eHUs (PYHKIUU Ha OTPE3KE.

Kniouegvie nonsimus: TeOMETpUUECKUI CMBICT IPOU3BOIHON B TOYKE, YpaBHEHHE IMPSIMON,
MPOXO/AIIeH Yepe3 AaHHYI0 TOYKY C JaHHBIM YTJIOBBIM KOX(QHUIIMEHTOM, yCIOBHE IMEPIICHINKY-
JSIPHOCTU JIBYX MpPSIMBIX, NMPOW3BOAHAs (YHKIUM, 3aJaHHOW MapaMmeTpuyeckH, Teopema Beiiep-
mTpacca O CBOMCTBe ()YHKIMH, HENPEpPHIBHOW Ha OTpe3Ke, HEOOXOAMMOE YCIOBHE IKCTpeMyMa

GbyHKIMH.
3aoanus:

. 1
1. CocTaBbTe ypaBHEHHS KacaTeabHOM ¥ HOPMAJIM K mapadoie Y = X2 B Touke M| =: = |.
2 4

2. Tlpu KakuX 3HAYEHMAX X KacaTelbHBIE K TpaduKy (GyHKIHH Y = X° — X MapajienbHbl Ips-
Mot Y = X?

3. CocraBbTe ypaBHEHHE KacaTeIbHON M ypaBHEHHE HOPMaJIH K TpaduKy (QyHKINH, 3a/1aH-
HOM MapaMeTPUIECKH, B TOUKE (X;; Y, ), COOTBETCTBYIOIIEH 3a1aHHOMY 3HAUEHHIO [TAPaMeTpPa t = t, :

x =asin’t, x = /3 cost,
a) 0)
y =acos’t, toZ%? y =sint, to=§i



X=2t—t?,

y=3-t%, t, =1
4. Haiinure HanOoJbliee M HAMMEHbIIIEe 3HAUeHHS (QYHKIMH Ha 3aJaHHOM OTpe3ke [a; b]:
a) y:x2+E—16; x e[l 4] 0) y:4—x—i2; x e[L 4].
X X

3anstue 29. UccienoBanne GyHKIMIA.

Bonpocnwi:

1. UccnenoBanue GyHKIIUN U TTOCTPOSHUE TPAPHUKOB.

Kntouegvie nonsasmus: 00651acTh ONpeesieHns U TOYKH pa3pbiBa (YHKIUHU, YETHOCTh U HEUET-
HOCTh (PYHKLMH, BEPTUKAIbHBIC, TOPU3OHTAIBHBIC U HAKIOHHBIE aCUMITOTHI rpaduka, KpuTuie-
CKHE€ TOYKH 1-ro poja, HHTEpBaJlbl MOHOTOHHOCTH, TOUYKH SKCTPEMyMa U SKCTPEMyMbl (PYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAJIbI BHITYKIOCTH U BOTHYTOCTH rpaduka, TOUKH Teperuoa,
TOYKH IMepeceueHus rpaguka ¢ ocsiIMU KOOPJIMHAT, OCTpoeHue rpaguka GyHKIHUU 1O €€ MOJHOMY

HCCJIEIOBAHUIO.
3aoanus:
1. BeIIOTHATE TTOJTHOE UCCIICIOBAHUE U MTOCTPOUTE TpadUKU PYHKITHIA:
x> +4 X —x+1
a) y= XZ y 6) = T .
3ansaTue 30. UccnenoBanue GpyHKUMIA.
Bonpocwi:

1. UccnenoBanue GyHKIUN U IOCTPOEHUE TPAPHUKOB.

Kniouesvie nonsamus.: 0051acTb ONpeeNeHusI ¥ TOUYKH pa3pbiBa GYHKINHU, YETHOCTh U HEUYET-
HOCTh (DYHKIIMU, BEPTUKAIbHBIC, TOPHU3OHTATIbHbIC U HAKIOHHBIE ACUMOTOTHI rpaduka, Kputuie-
CKHE€ TOYKH 1-ro poja, MHTEpBAIEI MOHOTOHHOCTH, TOYKH JKCTPEMyMa M 3KCTPEMyMbI (DYHKIINH,
KPUTHYECKHE TOYKH 2-TO POJa, MHTEPBAJbI BBIMYKIOCTH U BOTHYTOCTH Tpaduka, TOUKH meperuoa,
TOYKHU TIepeceueHus rpaduka ¢ OCSIMU KOOPAMHAT, MMOCTpoeHue rpaduka GyHKIUU 10 €€ TTOJIHOMY

HCCIIEIOBAHHIO.
3aoanus:
1. BelnonHuUTE NOJIHOE UCCIIEAOBAHUE U IOCTPOiiTe TpapuK PyHKIHMI:
2
2) y= o 6) y=-.
X° + 2X x2 +3
3ansitue 31. UccienoBanne GyHKIMIA.
Bonpocuwi:

1. UccnenoBanue pyHKIUN U OCTPOSHHUE IPaUKOB.

Kniouesvie nonamus: 0051aCTb OIPEENCHNs U TOUYKH pa3pbiBa (GYHKINHU, YETHOCTh M HEUET-
HOCTh (DYHKLIMH, BEPTUKAJIbHbBIC, TOPU3OHTAIbHBIE U HAKIOHHBIE aCUMMTOTHI Ipaduka, KpUTHUe-
CKHE TOYKH |-TO poaa, HHTEpBAIbI MOHOTOHHOCTH, TOYKH SKCTPEMyMa U SKCTPEMYyMbI (yHKIIWH,
KPUTHYECKHE TOYKH 2-TO POJa, UHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH Ipaduka, TOUKH Heperuoa,
TOYKH IepeceyeHus rpaguka ¢ ocsIMH KOOpJAMHAT, OCTpOeHue rpaguka GyHKIHUU TO €€ MOJHOMY

HCCIIEIOBAHHIO.
3aoanus:
1. BeinonHuUTE NOJIHOE UCCIIEIOBAHUE U IOCTPOiTE TpapuK PyHKIHMI:
12x 4—x3
2) Y e 0) y= X2
3ansitue 32. ®yHKINH HECKOJIbKHUX NMepeMeHHbIX.
Bonpocuwi:

1. Haxoxxnenue obnactu onpeaeneHus: GyHKIUH IBYX TEPEMEHHBIX.

Kniouegvie nonsmus: obnactb onpeaencHust GyHKIUH, OKPECTHOCTh TOUKH, BHYTPEHHUE U
IpaHUYHbIE TOUKH 00JIACTH, 3aMKHYTasl U HE3aMKHYTas 00JIacTh, OTpaHHUYEHHAs! U HEOTpaHUYEHHas
00J1acTb.

3aoanus:



1. Haiinure u n3o0pa3ute o0iacTh onpenaeneHus (yHKIHMA, 3alaHHbIX CIeAYIOMIME (op-
MYyJIaMH:

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

) z =arcsinXx +arccosx .

3ansTue 33. DyHKIHU HECKOJIbKHUX MepeMeHHbIX.

Bonpocuwi:

1. YacTHble MpOU3BOAHBIE IIEPBOTO MOPSAKA.

Knrouesvie nonsmus: 9acTHbIC IPUPAIICHUS U YACTHBIC TPOU3BOAHBIC, (PU3UIECKHUI CMBICTT
YaCTHBIX MPOM3BOAHBIX, TaOIMIIA MPOU3BOAHBIX, NpaBuwia auddepenuupoBanus, quddepeHIupo-
BaHUE CIIOKHBIX (PYHKIIHH.

3aoanus:

1. Haiinure 9acTHBIC TPOU3BOIHBIC OT (DYHKIIHIA:

a) z=x*+3x°y—vy*; 6)2:%;
B) z= X T) z=arctg;
X—y X
oy
1) z=xye"?; e) z=e *;
y

K) 2=XJy +—=.

) U
BausTue 34. ®yHKIUH HECKOJbKHX MePeMeHHbIX.

Bonpocwi:

1. Ionnsiit auddepennnan GyHKIUA IBYX NEPEMEHHBIX.

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

Kniouegvie nonamus: hopmyna nojaHoro npupameHus QyHKIUU JBYX MEPEMEHHBIX, AU(-
¢bepennpyemast (pyHKIMSI, IJIaBHAs JIMHEIHAs 4acTh MOJIHOTO MPHUPAIIEHUs], YacTHbIe U depeH-
1uanbl, NONHBINA nuddepeHuan, rpagueHT QYHKINY, HalpaBIsSiolie KOCUHYCa BEKTOpa, IPOuU3-
BOJIHAs 110 HAINIPABJICHUIO BEKTOPA.

3aoanus:

1. Haitnure nuddepeniuans cneayromux QyHKInn:

a) z=sinxy’; 6) z:tg§;
B) Z = XyCOSXy .
2. Haifnure nmpou3BoAHYIO Mo HampabieHuio (ynkium Z = X2 +y? B Touke M(1; 1). Pac-

T

T
CMOTPUTE ClIydau, KOrJa HalIPpaBJICHUC COCTABJIACT C OChIO Ox yroJi: a) E; 6) 5

T
;B)—.
)2

2 2
y 2

3. HaiimuTe mMpon3BOAHYIO QYHKIIUH U = XTJF?_ 2> B touke M(2; 3; 1). Paccmotpure ciy-

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

a) z :% B Touke M(0; 3);
X“+y +1
2x
6) z=e** BTOUKE M(1; 1).
5. Haitnure grad u m |grad u: u=x*+y*+z*> B touke M(-1; 2; 0).

3anstue 35. DyHKIHU HECKOJIbKHUX MepeMeHHbIX.
Bonpocuwi:




1. YactHbIC MMPOU3BOJHBIC BHICIIINX IMOPAAKOB.

Knrouesvie nonsmus: dacTHas Impon3BoaHas OT JacTHOH HpOHSBOI[HOﬁ, CMCIIaHHBIC YaCT-
HBIC IMPOU3BOAHLIC BTOPOI'O MOPAAKA, YACTHBIC IMPOU3BOAHBIC BLICHIUX IMOPAAKOB, HE3aBUCUMOCTD
YAaCTHBIX ITPONU3BOAHBIX BBICIINUX ITOPAAKOB OT ITOPAAKA ,I[I/I(b(l)epeHI_[I/IpOBaHI/IH.

3aoanus:
1. HaliguTe 9acTHBIE TPOU3BOAHBIC BTOPOTO MOPSIKA:
2
7= 0) z=xe’;
a)z=1~ 2 )
B) z=In(x+ev).
2. IlpoBepsbTe, 4TO o'z _ 0z s GYHKUIUH Z = arctgl
' ’ oxdy  oyox
2 2
3. z=¢*cosy . [Tokaxure, 4TO 6—5 + a_z =0.
ox° oy
4. Haitnute yacTHBIE MPOU3BOJIHBIE TPETHETO MOPSIKA:
a) z=x"+5y°+3x—y; 0) z =sin(3x-2y);
B)Zzi' r) z=xy%.
y
3 3
5. u=xz+e” +y. [lokaxure, 4To 62u __ou
OX°0y  OXOyox
3ansaTue 36. ®YHKIHMHU HECKOJBKUX MepeMeHHbIX.

Bonpocwi:

1. OkcrpemyM (YHKIIMU ABYX MEPEMEHHBIX.

Kniouesvie nonsimusi: TOYKA MaKCUMyMa ¥ TOYKA MUHUMYMa (DYHKIIMH, YaCTHBIE TTPOU3BO/I-
HbIE MIEPBOrO MOPSAIKA, HEOOXOAUMBIE YCIOBUS SKCTPEMYMa, CTAllMOHAPHBIE TOUKH, YaCTHBIE MPO-
W3BOJIHBIE BTOPOTO TOPSIKA, TOCTATOYHBIE YCIOBUS IKCTPEMYMA, JIOKAIbHBIA U TI00abHBIN IKC-

TPEMYM.
3aoanus:
1. Haiigure skcTpemMyMbl GyHKIHNIA:
a) z=X*+y? +xy—4x-5y; 0) z=y*—x* +xy—2x—6y;
B) z=x>-y*-3xy; r) z=2x3—xy® +5x* +y°.

Bropoi cemecTp
3ansaTue 1. HeonpeneneHHblil MHTErpaJI.
Bonpocuwi:
1. Mertoa HenmocpeaCTBEHHOTO HHTErPUPOBAHNS.
Kniouegvie nonamus: nepBoodpasHasi, HeoNpeneNEHHbI HHTErpall, TabJuIa OCHOBHBIX MH-
TErpaJIoB, CBOMCTBA HEONPEAECIEHHOTO HHTETpaJla, IEUCTBUSA CO CTEIEHAMH U KOPHSIMHU, OCHOBHBIE
TPUTOHOMETPHUUYECKUE TOKIECTBA, METOJ] Pa3IOkKEeHUS APOoOU Ha CYyMMY IIPOCTEHUIITNX APOOEH.

3aoanus:
1. TIpuMeHsist METO/I HEOCPEICTBEHHOTO HHTETPUPOBAHUS, BBIYUCITUTE HHTETPAJIBI:
1) I(x2+3x3+x+1)dx; 2) I(x4+5x+3\/;+i2+£]dx;
x> X
0. 3- 2ctg X4
3) [eX]2-S— dx; 4
) -[ ( X3J ) -[ cos? X
2 2
2
5) [——dx; 6) [ Zdx;
) J. x? +1 ) J. x? -1

7) I %—% dx ; 8) J.(\/%de,

3 +3x% +1
9) I X% +1

dx



3anstue 2. HeonpeaeaeHHbIH HHTErpaJl.
Bonpocbwi:
dx

1. Meton 3aMeHBl TIEPEMEHHOW B WHTErpajgax Buma: 1) If(ax+b)dx, 2) I S ibric’
ax® +bx+c

dx f'(x) f'(x) f'(x)
—_ 3 d
Harmes 2 v I e Taor®
2. MeTop 3aMeHBI IEPEMEHHOM B HHTErpajiax BUJA: _[ f(p(x)) - o' (x)dx .

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

3aoanus:
1. Beiuucnure uHTETrpabl:
1) J-(2+5x)9dx; 2) J‘3\/3—7xdx;
dx dx
-2 - 4) [ 9% .
B)Im’ )I3x2—2x—1’
N cos3x
6) J.3+5|n3x ’
2x-3 x°dx
7 d ; 8 ,
) [, ) [
9) x+1 . 10) X+1
J.\/x +1 J.\/1 x?
Y2+Inx
1) [ . 12) [F2E 2.
) J.x(1+Inx)5 ) -[ X X
2. Bpluucnnte nHTErpabl:
1) je‘xzxdx' 2) J-e°°sxsin xdx ;
tg x
3 cos\/_ 4) (22 oy
) J. ) J.coszx X
5 €0S3x . 6 arctg® x
) [ s m ) e
7) [Yaresin g, ) [Y1-exx'ax;
) [, )]
1
sm—
9) j
3aHﬂTne 3. HeonpeneJjieHHBII HHTErpaJl.
Bonpocuwi:

1. Metoa UHTErpHUPOBAHHUS IO YACTSIM.
Kniouegvie nonsamusa: hopmyna MHTETPUPOBAHMS 110 YaCTSIM: f udv = uv—J‘vdu , TPU TPYIIIBI

MHTETpalioB, peniaeMble o (opMysie HHTErPUPOBAHUS IO YACTSIM.

3adanus:

1. C moMoIpi0 MeTo/1a HHTETPUPOBAHHUS 110 YACTSIM BHIYHUCITUTE HHTETPAITBI:
1) Ixesxdx; 2) J‘xze%dx;

3) J-(x+1)cossxdx; 4) J-xzsin xdx ;

5) J.(4x3 +6Xx—7)Inxdx ; 6) J.In(xz +2)dx ;

7 J-arcsm\/_ 8) Isi),:dzxx :



9) jezx cos3xdx .

3ansitue 4. HeonpeneieHHbI HHTETpaJl.
Bonpocuwi:
1. CnenmanbHble IPUEMbI BBIYMCIICHHUS UHTETPATIOB OT TPUTOHOMETPUUYECKUX (PYHKUUN BU-

Ja fsin ™ xcos" xdx .

2. CreuuanbHble MPUEMbl BBIYMCICHUS MHTETPAJIOB OT UPPALMOHATIBHBIX (YHKUMN BUAa

ax+
J'R
cx+d

Kniouesvle nonamus.: naTerpan I sin™ xcos" xdx OepeTcsi 3aMeHON TIepEeMEHHOM:

1) m — 1r000€ 1EeI0e YUCIT0, N — HEYETHOE MOJOKHUTEIBHOE YUCIIO; ITOICTAHOBKA t = SiNn X;

2) M — HEYETHOE IMOJIOKUTEIBLHOE YUCIIO, N — JIF000€ IEJI0C YKCIIO; IOACTaHOBKA t = COS X;

3) M, N — HeYeTHBIE YUCIIA U XOTs ObI OJHO U3 HHUX IOJOKHUTEIBHOE; HHTErPa IPUBOIUTCS
K ciayyvato 1) wiu 2);

4) m, N — 4eTHBIE MOJIOXKHUTEIbHBIC YKCIa (B YACTHOCTH, OJHO M3 HHUX MOKET OBITh PaBHBIM

Hyi0). [IpeaBapuTenbHO HYKHO NMPUMEHUTH (POPMYITy OHHUKEHUSI YETHOW CTENEHH CUHYca U KO-

1-cos2a cos? _1+cos2a

. . 1.
CHUHYCa smzoc:T, , S|noc005a:§sm2a. Janee unTerpan mnpeodpasyercs B

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

ax+b . . ax+b
HNnTerpan J' R| x, n dx Oepercst 3aMEHOM IEPEMEHHOM t =n .
cx+d cx+d

3aoanus:
1. BbIUHCIMTE HHTETPAIIBI:
1) Isinzxcosxdx; 2) J-sm Xd
cos’ X
3) J-cosaxsinsxdx; 4) Isin xdx ;
coSX cos® X4
6)
) j sin® x J. sin® x
7) Icos xsin? xdx ; 8) Icos xdx.
2. Beruuciure HHTErpaIbl:
Jx Jx
a) [———dx; 0 dx;
) J'i/;+1 ) J'\/;+1
dx 3/x
B) | ————; r dx
)J.\/;+3 )J‘xi\/;H/;i
Vx+1+ 1, X6 4
; e
)j\/x+ 1 )J‘\/l 3x
3ansaTue 5. OnpenesieHHbIN HHTETPAaJI.
Bonpocuwi:

1. BerauciieHne onpeaesieHHOro HHTerpaa.

Knrouesvie nonamus: dhopmyna Heiorona-JIeiiOHuUIIA, BBHIYKCICHHUE ONPENCIEHHOTO HHTE-
rpaja METOJOM HENOCPEJACTBEHHOTO WHTETPUPOBAHUS, METOJOM 3aMEHBI MEPEMEHHOH, METOI0OM
WHTETPUPOBAHUS IO YACTSIM, METOJIOM PAIlMOHATU3AIINN TIOJIIHTETPATLHOTO BHIPAYKEHUSI.

3aoanus:

1. Beruucnure UHTETpaIbL:

1) j(sz —1)dx; 2) j%

3) -c[—4d_xxz : 4) .c[xleaz - x%dx;



5) j‘ dx .
01+\/;’
n/4

7) |tgxdx;
!
9) |Inxdx;
!
1

dx
)-[1+ 2

0

13) Ix(3 —x)dx ;

15) |In?xdx;
!

n/2

17) Icos xsin? xdx ;
0

3ansitue 6. OnpeaeneHHblil HHTErpaJ.

Bonpocwi:

)Ie +1'

8) Ixsin xdx ;

2n

10) j(ﬁ—xz)tjx;
12) I(x + jdx

14) .[sin 2xdx ;

0[5
18) j

1. Berunciienne HeCOOCTBEHHBIX MHTETpaioB 1-T0 poja.

2. BeruucrieHnue miom@aan miockon Gurypsl.

Kniouesvie nonsimus.: MHTErpall OT HEMIPEPBHIBHOW (PYHKINH 110 OECKOHEYHOMY MTPOMEXKYTKY,
MHTETpall ¢ IEPEMEHHBIM BEPXHHUM IMPEAETIOM, HHTETpall ¢ IEPEMEHHBIM HIKHUM TPEIENIoM, CXO-
JSIIUICS. WHTETPaj, pacXomsmuiics uHTerpai, o06o0meénnsie Gopmynsl HeioTona — JleiiOHuma.
[Tnomans KPUBOJIMHEHHON Tpareiuu, orpanudeHHoii kpusoin Yy =f(X), rme f(X) >0, x € [a; b]:

S =If(x)dx; IUIONIA/Ih TUIOCKON (DUTYpBI, OTPaHUYEHHOW CHHU3Y U CBepXy KpuBbiMH Y = fi(X) u

y = fa(x), rae fi(x) < f2(x), x € [a; b]: s = j (f,(x) - f,(x))dx.

3adanua:
1. UccnenoBarh CXOOUMOCTD:

a) Te‘xdx
0

+00

B) jxe’xzdx :

0

1) Txexdx;

0) Tsin xdx ;

rf ;
X2+ X

e) |——.
) ;[Ox2+2x+5

2. Haiigure ruomaau Guryp, orpaHUueHHBIX JTHHUSMU:

a)y=4-x%y=0;
B)Y=X2,y=2-X%%

nxy=4,x=4,y=4,x=0,y=0;

xK)Yy=x2,y=1;

n)Xe—y?=1,x=2;

oO)y=Inx,x=e,y=0;
r)y=sin2x,y=1, x_E
e) y> = 2px, X = h;

3) y = cos?x —sin®, y =0, x =0, x:%,

K)yzxzv y:\/;

3ansrue 7. {udpepeHunaibubie ypaBHeHUs IEPBOro MOPSI/AKA.

Bonpocbwi:

1. Pemenue nud¢depeHnraabHblX ypaBHEHUN € pa3feNeHHBIMH U Pa3JeiIOIUMUCS Tepe-

MCHHBIMU.



Knrouesvie nonsmus: muddepeHnmansioe ypaBHeHHe N-To mopsaka, AuddepeHinaibHoe
ypaBHEHHE TIEPBOTO TMOPsAKA, 001aCTh ONpPECICHHs, PEIICHNE, HHTEeTpaibHas KpuBas quddepeH-
[MATBHOTO ypaBHEHUs |-ro mopsinika, 3amada Komm u ee HadalbHOE YCIOBHE, T€OMETPUUYCCKUIN
cMbicl 3aia4yn Komw, odmiee u 4yactHoe penieHus: mudGepeHnaTIbHOr0 YpaBHEeHUs 1-To mopsika,
muddepeHIaTbLHOE ypaBHEHUE ¢ PA3AeIEHHBIMUA U Pa3ICISIIONIMMHUCS TEPEMEHHBIME, OO WH-
Terpai.

3aoanus:

1. Y6enutech, uro ¢pyHKuus y=(x+C)e* sBIsercs peuieHneM AudQepeHnnarbHoro ypas-
HEHUs y' —y=¢e".

2. CocraBpTe auddepeHnnanbHOe ypaBHEHHE 10 3aJlaHHOMY CEMEHCTBY HWHTETPaJIbHBIX
KPUBBIX y=Cx’.

3. Pemmure nuddepennranbHoe ypaBHEHHE:

a) (L+y)dx—(1—-x)dy =0; 0) xyy' =1-x°.
4. Hatigute yactHOe perieHue qudGepeHIMaTbHOT0 YPaBHCHHMS:
a) ydx+ctgxdy =0, y(gj:—l; 0) Z\Ndx—dyzo, y(0) =1.

5. Ompenenute 4uCIeHHOCTh HaceneHus Poccun yepes 20 jer, cuMrtas, 4To CKOPOCTh MPH-
pocTa HaceJIeHus MIPONOPLHUOHAIbHA €r0 HAJTMYHOMY KOJIMYECTBY, U 3Hasl, 4TO HaceneHue Poccuu B
2000 roay cocrapisiio 145 miH. yenoBek, a mpupoct HaceneHnus 3a 2000 rox 6bu1 paBeH 2 %.

3anstue 8. lud¢epenunaibubie ypaBHeHUs IEPBOro MOPSIAKA.

Bonpocwi:

1. Pemenne nuHeiHpIX audQepeHnnanbHbIX ypaBHEHUH MepBOro mopsiaka meroaom bep-
HYJLIN.

2. YpaBuenus beprysim.

Kniouegvie nonsmusa: nunelinoe nug@epeHnualbHoe YpaBHEHHE MEPBOro MOPSIKa, METOA
bepnymnu, mudpdepenunansHoe ypaBHenue bepnymin, nuddepeHnuanibHoe ypaBHEHHE C pasjie-
JICHHBIMU U Pa3JeIIIOUIMMUCS TIEPEMEHHBIMH, 00111ee U YaCTHOE PEeIIeHNUs, OOLIUIl HHTerpall.

3aoanus:
1. Pemmire nuddepenunanbHoe ypaBHEHUE:
1 X
a) Yy +ytgx=——-, 0) y'+ =2;
) Y tgx= )Y+

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

;1
B) Y-Sy =-y", yO=-1.

3anstue 9-10. InddepenunaibHble ypaBHEeHHs BTOPOIro NMOPSAKA, T0MYyCKAOIIHE M0-
HHMKEHHUe NMOPSIAKA.

Bonpocbwi:

1. Pemenue nuHEeWHBIX AUQQepeHIMaIbHbIX YPaBHEHUI BTOPOrO MOPSAIKA, JOMYCKAIOIINE
MOHIKEHUE TIoPSAKa.

Kniouesvie nonsmusa: nuddepennnanbuoe ypaBHeHHE 2-TO MOPsJIKA, 00IaCTh OMpeIesIeHus,
pemienue, 3amada Komm u ee HauaabHOE yCIOBUE, TEOMETPUUYECKUM CMBICT 3a1aun Komm, ob1iee u
4acTHOE peuleHus AudQepeHnnanbHoro ypaBHeHUs 2-T0 MOpsAaKa, TpU BuAa JU(QepeHIHaTbHbIX
ypaBHEHHI BTOPOTO MOPS/IKA, TOMYCKAIOMIMX MOHMWKEeHHe nopsiaka: 1) y” = f(x) — moBTOpHOE UHTe-

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

3aoanus:

1. HatimuTe obmiee pemenne nudQepeHnrnaIbHOr0 YpaBHEHHUS:



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

1+ x?
B) y" =e”™ +cosx—2x%; r) y =xe +37.
2. Haiinute yactHoe pemieHre nuddepeHIMalbHOTO YPaBHEHUS, YIOBIETBOPSIONICE 3a/1aH-
HBIM HaYaJIbHBIM YCJIOBHSIM:
a) y"=(* +sin3x)x, y(0)=y'(0)=1; 0) y'=(x>+7x+9)e*, y(0)=1y'(0)=4.
3. Haitnure obmee pemenue nuddepeHImaibsHOr0 ypaBHSHHUS:
a) y"-y'ctg x=2xsinx; 0) y"_éy'zzx?’;

B) (x+1)y" =y’ -1; r) Xy +x°y -1=0.
4. Haiinute yactHOe pemieHne qudepeHIinaaIbHOr0 ypaBHEHHS, YI0BICTBOPSIOIIEE 3a1aH-
HBIM Ha4aJbHbIM YCIIOBHSIM:

a) (L+x2)y"—2xy' =0, y(0)=0, y'(0) =3; 6) y"(L+InXx) +y7 ~2+Inx, y(1) =05, y'Q)=1.
5. Haiigute obiiee perenne quddepeHnaaTsHOro ypaBHEHUS:

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

B) y'=y(@L+(¥)); r) @+yy)y" =@+)?)y -

6. Haiinure yacTHoe pemieHue 1updepeHInalbHOr0 YpaBHEeHuUs, yI0BIETBOPSIONIEE 3a/1aH-
HBIM Ha4aJIbHBIM YCIIOBHSIM:

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

3ansaTue 11-12. J/Iuneiinpie 1uddepeHunanbHble YpaBHeHUs] BTOPOro MOPsiiKa ¢ MO-
CTOSIHHBIMHU K03 duuueHTamMmu.

Bonpocwi:

1. Pemenne MMHEHHBIX OJHOPOIHBIX U HEOAHOPOAHBIX NU(P(HEpEeHINATBHBIX YpaBHECHHNA 2-
'O MOPSIJIKA C MTOCTOSTHHBIMU KO3 (UIIMEHTaMH € TIPABOM YaCThIO CIELUAIBHOTO BUA.

Kniouegvie nonsmus: nuaelinoe 1u@epeHnnanbHoe ypaBHEHHE BTOPOro MOpPsiAKa ¢ MOCTO-
SHHBIMU KO3 (QHUIIMEHTaMH, OJHOPOJHOE M HEOAHOPOJHOE YpaBHEHHs; CBOWCTBA OJHOPOAHBIX
YpPaBHEHUH, JIMHEHHO 3aBUCHUMBbIE U HE3aBUCHMBIE PELIECHUS, ONpeAeNuTeNsr BpoHCKOro, xapakre-
PUCTUYECKOE YPABHEHUE, NECUCTBUTEIBHBIE U KOMIIJIEKCHBIE KOPHU XapaKTEpUCTUYECKOIO ypaBHE-
HUS, METOJ HeompeleNeHHbIX K03((uImeHToB, mpaBas yacTb ypaBHeHMs Buaa f(x)=e** P (X),
npasas 4acTb Buaa f(x)=e* (P, (x)cosbx+Q, (x)sinbx) .

3adanus:

1. YcranoBuTe, kKakue U3 cleayromux nap GyHKUUN TMHEHMHO HE3aBUCHUMBI, a KaKue — JIH-
HEWHO 3aBUCUMBI:

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

B) e, e*; T) sin XcosX, sin 2x.

2. laubl oyHkium y, =e* u y, =e>*. CocraBbTe 0JHOpoHOE M depeHImaibHoe ypaBHe-
HHUE BTOPOTO IMOPSAJKA C MOCTOSHHBIMU KO3((UIIMEHTaMH, 00lee pelIeHne KOTOPOro MMEeT BHJ
y=Ce*+Ce ™.

3. Haiigure obmiee permenne qudGepeHIIMaTLHOTO YPABHCHHUS

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

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

4. Haiinmute yactHOe perieHne nuddepeHInalbHOro ypaBHEHHS:

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

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

5. Haiinute oOiee pemeHne JTUHEHHOTO0 HEOTHOPOAHOTO AuddepeHnanbHoro ypaBHeHUs
2-T0 TOPSIKA C TOCTOSTHHBIMHA KO3 (HUITMEHTaMH ¢ TIPaBOi YaCcThIO CIEIUATIBLHOTO BU/IA!

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



B) y"+3y’ +2y = (2x+3)sin X + cosX ; ) y”+16Yy = 3xsin 4X + COS4X .

6. Haiiiute yacTHOE pelieHne TMHEHHOTO HEOTHOPOIHOTO T PEpeHIINATBHOTO YpaBHEHUS
2-T0 TIOpsAZIKA C TIOCTOSIHHBIMU KO3 (UIIMEHTaMH C TPAaBOM YacThIO CHEIUAIBLHOTO BHJA, YJIOBJIE-
TBOPSIOIIEE 3aIaHHBIM HAaYaJIbHBIM YCJIOBHSIM:

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

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

3aunstue 13. MaTpuubl U onpeaeTuTe .

Bonpocuwi:

1. Onepanuu Hag MaTpULlaMHU U UX CBOMCTBA.

Knrouesvie nonamus: NMHEWHbIE ONEpAlMU: CIOXKEHUE U BBIUUTAHUE MATpPHUIL, YMHOKEHUE
4yclla Ha MATpUIly; HEJIMHEHHBIE ONEpallMi: YMHOXXCHHE, BO3BEICHHUE B LIEIYIO IIOJOKUTEIBHYIO
CTEIEHb, TPAHCIIOHUPOBAHNUE MATPULL; OCHOBHBIE CBOKMCTBA HEJIMHEWHBIX OllEpalui.

3aoanusa:
A _f3 =2 _f3 4 . .
1. ano: A = (5 _4), B= (2 5). Haiinure:
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 —1 3 0 —4 1

4. Jlano: A = ( ; _; ) Haiimure A? u A* .

5. Haiiute nmpousBeneHus:

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

2 5 5 o 2 0 3
A (3 4 2 _ _(1 3 '
6. lano: A = ( 1 0 ), B= (; i ), C= ( 0 4 ) [IposepsbTe, uToO:
a) A (BC) = (AB) C; 6) (AB)"=B'AT.
3ansaTue 14. MaTpuusbl U onpeaeTuTeu.
Bonpocuwi:

1. Onpenenurenu, MX CBOMCTBO U BBHIYHCIICHUE.

Knrouesvie nonssmus: TnaBHas ¥ MoOOYHAs TUArOHATHM KBAAPATHOW MAaTpPHUIIBI, MUHOP U aJl-
reOpanyeckoe JOMOJHEHHE dJIeMeHTa ompeaenutens, npaBuio Cappyca, Teopema pa3jioKeHHUs,
¢dbopmynel Jlannaca, BEIYUCIEHNE OMPEIEIUTENs] HA OCHOBAHUHU CBOMCTB OOHYJIMBAHUEM DIIEMEHTOB
CTPOKH HJIA CTOJIOIIA.

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

1. Jano: A = ( _3 = ) B= ( 4 1 ) [TpoBepbre, 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 no npasmny Cappyca:



3 2 —4 4 2 -1
a)|l—4 1 -2 6)|5 3 —2|.

5 2 -3 3 2 -1

4., Beryucnure 1o TEOPEME PA3JIOKCHUS, UCIIOIB3Ys Psa C HarOOJIBIINM YHUCIIOM HYHeﬁZ
1 2 3 4

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

-2 —4 -6 1
5. Beaucnurte onpenenuTens, OOHYINB MPEABAPUTEIHLHO KaKOH — 00 PsiJl, a 3aTeM pasiio-

KHUB OIPEACTUTEIb M0 STOMY PAIY:

5 -2 1 3 1 -5 2 2
1 3 -2 21. -1 7 -3 4
Vs 2 o 10f 912 9 5 7|
7014 21 -7 1 —6 4 2
3ansaTue 15. MaTpuusl U onpeaeIuTe 4.
Bonpocwi:

1. O6parnas marpuia. Pemenne MaTpuuHbIX YpaBHEHUH.
2. Pemienne cuctemsl 3-X JMHEHHBIX YpaBHEHUH ¢ 3-Ms HeM3BeCTHBIMH O Gopmynam Kpa-

Mepa U METOJIOM 00paTHOM MaTpHIIbL.

Knrouesvie nonsmusi. CAMHUYHAaA MaTpulia, o6paTHa;1 MaTpuna, BbIPOKACHHAA U HCBBIPOIK-

JIEHHAsI MAaTPUIIbI, anreOpandecKue JOMOTHEHUS SJIEMEHTOB MaTPHUIIbl, TPUCOCTUHEHHAS] MATPUIIA,
MaTpPUYHOE YPaBHEHHUE U €T0 peIICHUE, ONPEACTUTENb TMHEHHON CHCTEMBbI, BCTIOMOTATEIbHbBIE
omnpenenutend, popmynsl Kpamepa.

PHLBL.

3aoanusa:
q—(3 2 . 1
1. Jano: A = ( 5 4 ) Haitnure A .
_ _ _f3 4 _f2 1

2. Pemnte Mmatpuunbie ypaBHeHus AX = B, YA = B,rtne A = ( 1 8 }, B= ( 3 6 )

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

2 8 9

X+2y+ z =4,
4. Pemmute cucreMy § 3x—5y+3z =1, no ¢popmynam Kpamepa u metogom o6paTHOi Mat-
2X+7y— 2 =8

3ansitue 16. CucreMsbl JTUHEHBIX YPABHEHUI.

Bonpocuwi:

1. Pemienue nMHEWHBIX CUCTEM MeToIoM ["aycca.

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

TapHbIe MPeoOpa30oBaHUsl MATPUI] M JTUHEHHBIX CHCTEM, PaBHOCHIIbHBIE CUCTEMBI, HYJEeBOE U MpO-
THBOPEUYMBOE YpaBHEHHS CHUCTEMBbI, paclIMpEeHHass MaTpulla CUCTEMbI, TPEYrojibHas MaTpHlla, Tpa-
nelueBuIHas MaTpuLa, NpsiMoil 1 oOpaTHbIN X0 nporecca ["aycca.

3aoanus:
1. Pemmure cuctemsl ypaBHeHUI MeTogoM [aycca:
X, + 2X, +3X; =6, 3X, — 2X, +3%X; — 3%, =0,
a) 12X, +3X, — X, =4, 0) 43X, —2X, — X3 + X, =0,
33X, + X, —4x%; =0; X, — X, +2X; +5%, =0;

2X + X, + X5 + X, =1,
B) {X, — X3 +2X, =2,
2%, +2X, + 3%, = 3.

2. Pemiute MaTpu4HbIC YpPaBHEHUS:



4 3 2 8
) (i 3)(2@ (1) g 0 X[l J: L1
0 -1

3ansaTue 17. CucremMbl JTUHEHHBIX YPABHEHUH.

Bonpocnwi:

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

2. Beiuucnenue panra matpuiibl MmetogoM JKopaana — "aycca.

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

Kntouegvie nonamus: nuHeitHas cuctema ¢ 0a3ucoMm, 0a3HMCHbIE HEU3BECTHbIE, CBOOOIHbBIE
HEHM3BECTHBIC, 00IIee PEIICHUE, YaCTHOE PelIeHue, Oa3ucHoe pelieHne, MuHOp K — ro mopsiaka mar-
pHIBL, OmNpeseseHrne paHra Matpuibl, Metof XKopaana — ["aycca aneMeHTapHbBIX npeoOpa3zoBaHUit
MaTpHIIbl, paHT MaTPHUIIBI CUCTEMBI, PAHT PACIIMPEHHON MaTpulbl, (HopMyIHpoBKa TeopeMbl Kpo-
Hekepa — Karmenin, HecoBMecTHas cucTeMa, onpeenéHHas cucreMa, HeorpeieaéHHas cucremMa.

3aoanus:

1. Haiinure 6a3ucHbIE pelieHus cucTeMbl ypaBHeHH MeToioM XKopnana — ["aycca:
a) X+ 2X, = X3 =5, 5) 3% + X, — Xg — 2X, = —4,
2%, — X, —3X; =4, X+ X, =X + 2%, =1

X+ Xy + X3+ X, =2, 3X; — X, + 2X%; + 2%, =18,
B) 2%, + 2X, — X5 +2X, = 2, T) =X, —X, +2%, =0,

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

X+ X+ X = 3, X —2X, — 3X; =-3,
a) X1+ X2 +3X3:_1! 6) X1+3X2_ 5X3: O’

2% + X, — 2%, = 1, —X +4X,+ X;= 3,

X 2%, =3%; = 1. 3%, + X, — 13X, =—6.

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

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

3ansitue 18. CucreMsbl JUHEHHBIX YPABHEHUI.

Bonpocuwi:

1. Boruncienne coOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX BEKTOPOB KBaIPaTHOM MaTpPHUIIBL.

Kniouesvie nonsasmus: omHOpPOIHAS JWHEHHAsT CHCTEMa, ONPENeNUTeNb OJHOPOIHONW CHCTe-
MBI, COOCTBEHHbIE 3HAYEHUsI U COOCTBEHHBIE BEKTOPHI KBAJPAaTHOM MaTpPUIIbl, XapaKTEPUCTHUECKOE
ypaBHEHHE U XapaKTePUCTUICCKUH MHOTOUICH MaTpuIlsl, Meto JKopnana — ["aycca.

3aoanus:

1. Haiimute coOCTBEHHBIC 3HAUCHHS 1 COOCTBEHHBIE BEKTOPHI MATPHIL:
-1 -2 12 5 -7 0
a)| 0 4 3| 6)[-3 1 0 |;

0 5 ©6 12 6 -3
-3 2 0 1 8 23
B) -2 1 0f; r)|o 5 7|;
15 -7 4 0 3 1
4 0 5
n |7 -2 9.
3 0 6



4. MeToauveckne yKazaHusi AJis1 00y4ar0IMXCH M0 OPraHU3aluN CAMOCTOATEIbHOI padoThI

CamocTtosTenbHas paboTa 00y4aroIuXCsl SBJISETCS BaXKHEHIIIMM BUJIOM OCBOEHUS COJIeprKa-
HUS AUCLUMILIMHBI, IOArOTOBKU K IPAKTUUECKHUM 3aHATUAM U dK3aMeHy. CamocTosTesbHas padboTa
pa3BUBaeT y 00YyJaroMIMXCsl YMEHHUE YUUTHCS, POPMUPYET CIIOCOOHOCTH K CaMOPa3BUTHIO, TBOPUE-
CKOMY NPUMEHEHUIO MOIy4YeHHBIX 3HaHUH, crioco0am afanTanuu K mpo(ecCHoHAIbHOMN NesITeIbHO-
CTH B COBPEMEHHOM MUDE.

Opranuzanus caMOCTOSTEIbHON padOThl 00yJarOIUXCs OPUEHTUPYETCS Ha aKTUBHBIE Me-
TOJIbI OBNIAJICHUSI 3HAHUSIMH, Pa3BUTUE TBOPUECKUX CIIOCOOHOCTEH, Iepexo1 OT MOTOYHOTO K UHU-
BUYJIN3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEH M BOZMOXKHOCTEH JTMUHOCTH.

4.1. Popmbl camocToATeIbHOU PaboTbi

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

— BHEAyJUTOpHAs cCaMOCTOsITeNIbHas padoTa;

— ayJIUTOpHAsl CaMOCTOsITeNIbHAs paboTa I0J HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIpEnojia-
BaTes;

— TBOpYECKasi, B TOM YHCJIe HAYYHO-HCCIeI0BaTeNbCcKas padora.

Bunamu BHeayTUTOPHOIM CaMOCTOSITENILHOM paOOThI CTYIEHTOB SBIISIOTCS:

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

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

— BBINOJIHEHHE JOMAITHUX 33JJaHUil pa3HOOOPa3HOrO XapaKTepa;

— BBIIIOJIHEHUE MHAUBUAYAJIbHBIX 3aJjaHU, HAlIpaBJICHHbBIX Ha Pa3BUTHE y CTYACHTOB CaMoO-
CTOATEIBHOCTH ¥ MHULIUATUBBI,

— IOJrOTOBKA K 3a4YETY U K3aMEHY.

AynutopHas caMoCTOsITelIbHasg paboTa peanusyercs MpH MPOBEICHUU MPAKTUYECKUX (ce-
MUHApCKUX) 3aHATUH U BO BpeMsl 4TeHUs JeKuui. [Ipu uTeHuM JeKUMOHHOTIO Kypca Hemocpen-
CTBEHHO B ayJIUTOPUH MPEINOIaBATEIb KOHTPOIMPYET YCBOEHUE MaTepHUala OCHOBHOM Maccou CTy-
JICHTOB IyTEM IPOBEICHUS IKCIIPECC-OMPOCOB MO KOHKPETHBIM TeMaM, TECTOBOTO KOHTPOJIS 3Ha-
HUW U T. 1. Ha mpakTuyeckux 3aHATUSAX pa3TUYHbIE BUIBI CAaMOCTOSITENLHON pabOThl CTYAEHTOB
MO3BOJISIIOT CJIeJIaTh Mpolecc o0ydeHus: 001ee HUHTEPECHBIM U MOJHATh aKTUBHOCTh 3HAUUTEIbHON
YacTH CTyJEHTOB B rpynne. [Ipu 3ToM BUIaMHu ayTUTOPHON caMOCTOSITEIbHON pabOThl CTYIEHTOB
SIBJISIIOTCSL:

— Hamn#MCcaHue KOHCIIEKTOB;

— BBINOJIHEHHUE ayIUTOPHBIX MHANBHUIYaAJIbHbIX 33JJaHUM;

— CaMOCTOSITEIIbHOE PEILICHUE 3a]a4 U TECTOBBIX 3aJaHU;

— HamnKMCaHue ayJUTOPHOTO 3CCE U JIp.

Bugamu TBOpueckoif, B TOM 4YMCII€ HayYyHO-UCCIEI0BaTEIbCKOW paboOThl CTYACHTOB, SIBJISA-
I0TCS:

— MOATOTOBKA K YYaCTHIO B HAYUYHO-TEOPETUYECKUX KOH(EPeHLUAX, OTUMITUAIAX U TIp.;

— HamnkCcaHWe Hay4yHOTo JOKJIa/ia, CTaThu;

— IOJArOTOBKA IIPE3EHTALNN BBICTYIUIEHUS U T.[.

[Naker 3amaHuii 11 CAaMOCTOSTENTFHON PaOOTHI BBIJACTCS CTYJACHTAM B Havyajie CEMECTpa, TPETo-
JIaBaTesIeM OIPEAEIISFOTCS MPE/IEBbHbIE CPOKH MX BBIIIOHEHUS M CAAUM.

B mporiecce m3ydenunst Kypca HE0OXOMMO OOpaTUTh BHUMAHHE Ha CAMOKOHTPOJIH 3HaHHWU. C ATOM
LENBIO CTY/ICHT MOCIIE U3YUEHUS KK/IOM OT/IEIbHON TEMBI U 3aTeM BCEro Kypca 1o Y4eOHHUKY U JIOTOJTHHU-
TENBHON JIUTEpaType JOJLKEH MPOBEPUTH YPOBEHB CBOMX 3HAHHH C IIOMOIIIBEO KOHTPOJIBHBIX BOITPOCOB.

JI1s caMOCTOSTENBHOTO M3yUEeHH sl OTBOJLITCSL BOIIPOCKI, XOPOILIO pa3pabOTaHHbIE B yUEOHBIX MOCO-
OWsIX, HAy9HBIX MOHOTPAMUSX ¥ HE MOT'YT TPEJICTABIISITH OCOOCHHBIX TPYIHOCTEH TP U3yUCHUH.

Jis 5pPexTUBHOIM OpraHu3aluy caMoCTOSTeNbHON paboThl 00yJaromuXxcs HE00X0AUMO:

— TMOCJIEIOBATENIbHOE YCIOKHEHNE U YBEIMUEHUE 00beMa CaMOCTOSITENIbHOM paboThl, mepe-
XOJI OT MPOCTHIX K OoJiee CI0KHBIM (hopMaM (BBICTYIUIEHHE MIPU aHAJU3e Keica, MOAr0TOBKA Ipe-
3eHTaIuu U pedepara u T. 1);



— MOCTOSIHHOE TMOBBIIIEHNE TBOPUYECKOTO XapaKTepa BBHINOJIHIEMbIX paboOT, aKTUBHOE BKIIIO-
YEHHE B HUX DJIEMEHTOB HAyYHOT'O MCCIIEI0BAaHUs, YCUICHHS UX CAMOCTOATEIBHOTO XapaKTepa;

— CUCTEMAaTHUYECKOE YIPaBICHUE CAMOCTOSITEIbHON paboTOM, OCYIIECTBICHHE IPOTYMAHHOM
CHCTEMbI KOHTPOJISI U IOMOIILM CTYJIEHTaM Ha BCEX 3Tanax 00y4eHus.

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

B nensx cBOeBpeMEHHOI0 KOHTPOJIS JYYLIEro YCBOCHUS AUCLUIUIMHBI U MHTEHCU(UKALUH
CaMOCTOSITENIbHBIX 3aHATUN CTYAEHTaM OYHOU (popMbI 0O0ydeHUs BBIIAIOTCS 33JaHHS MO0 TUIIOBBIM
pacueraMm. THUIIOBOI pacdeT CONEPKUT MHIAMBUAYAJIBHBIC 3aJaHUsS, BBIIOJIHSAEMBIC CTYyJEHTaAMH Ca-
MOCTOSITEIBHO C HEOOXOAUMBIMHU MOSICHEHUSIMU PEUICHUS U YKa3aHHUEM UCIOJIb3yEeMbIX TEOpEeTHYe-
CKUX MOHATHUH, ONpeAeTeHHi, TeopeM U (opMyil. BeINOIHEHHE THIIOBOTO pacyeTa KOHTPOIUPYETCs
npenogasareneM. [IpeaBapurenbHO POBEPAETCS NMPABUIBHOCTD PELIEHUS 3a7ad. 3aBEPIUAIOIIUM
ATaNoM SIBJISIETCA 3allMTa TUIIOBOTO pacueTa (BO3MOKHA B JBYX BapUaHTaX: YCTHOM WJIHM MHCbMEH-
HOM), BO BpeMsl KOTOPOI CTYJI€HT IOJDKEH YMETh MPaBUIIBHO OTBEYaTh HAa TEOPETUUECKUE BOIIPOCHI,
MOSICHSATH PELICHUs CBOUX 3a/1ad U YMETh pelllaTh 3ajaul aHAJIOTMYHOTrO THUIIA.

B npouecce nzyueHuss MaTeMaTUKU CTYJIEHT JOJKEH BBINOJIHUTH Psii KOHTPOJIBbHBIX padoT.
Peniensuu npemnonaBarenss Ha 3TU paObOThl MO3BOJISAIOT CTYJAEHTY CYAUTbh O CTENEHH YCBOEHUS UM
COOTBETCTBYIOLIETO pa3jiesia Kypca; YKa3bIBalOT Ha UMEIOIIMECs y Hero MpoOernbl, Ha jKelaTelbHoe
HaIpaBJIeHUE JAajibHElIIeld paboThl; MOMOraroT COpMYyJIUPOBATH BOIPOCHl JUIsl KOHCYJIbTALUU C
IIpenojaBaTeiieM.

Penien3upoBanre KOHTPOJIBHBIX Pa0OT B CHCTEME 3a0YHOTO 0Opa30BaHUs SBISETCS OIHOMN
U3 OCHOBHBIX (JOPM PYKOBOJCTBA CAMOCTOSITEIbHON pabOThl CTYJEHTOB-3a0UYHUKOB U CPEJICTBOM
KOHTPOJISI BHITIOJIHEHUSI UMM y4eOHOTO TUIaHa M YCBOCHHS y4eOHOro marepuana B oObeme, ycra-
HOBJICHHOM IPOTPaMMOM.

B Tex ciywasix, Korja BbISIBICHHbIE OIIMOKM M HEJOCTATKU B TEKCTE BBITOJHEHHOW KOH-
TPOJIBHOM pabOThl HACTOJBKO CEPbE3HbI, YTO MOTYT MOMELIaTh JajlbHEHIIeMy H3y4yeHHIO Kypca,
KOHTpOJIbHAsI pab0oTa BO3BPALAETCS CTYACHTY JUIsl MOJHON WM YaCTUYHOMU ee mepepaboTKu.

[ToBTOpHO BBINOJNIHEHHAs paboOTa PEeLEH3UPYETCs TOJIBKO B TOM cilydae, €ciau K Hel mpuio-
’KEHa paHee He 3auTeHHas padora. [Ipy mOBTOpHOM perneH3upoBaHUU pabdOThI IPENoAaBaTesb Mpo-
BEpsIET YUTEHBI JIU MPH €€ BBIMOJIHEHUH (MCTIpaBlIeHUH) ero ykazaHus. Eciin ykazaHus He y4TeHHl,
TO paboTa CHOBA BO3BpaIIaeTCs CTYIEHTY Ul TOPaOOTKH.

He crenyer mpuctynath K BBINOJHEHHIO KOHTPOJBHOW pabOThl WM €€ UCIPABIECHUIO 10
pelIeHns JOCTaTOYHOrO KOJMYECTBA 3aJad [0 MaTepually, COOTBETCTBYIOLUIEMY 3TOMY 3a/IaHUIO.
OmnbIT NOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PELIUTh Ty WIN HHYIO 33/1a4y KOHTPOJIbHON paboThI
BBI3bIBAETCS TEM, UTO CTY/AECHT HE BBIOJIHUI UMEHHO 3TO TpeOOBaHUE.

Ecnu pabora BbINOJIHEHAa HE B COOTBETCTBUM C HOMEPOM BapuaHTa WM IpenojaBaresb
YCTaHOBUT, 4TO pa0boTa BBINOJIHEHA HECAMOCTOSITENIBHO, TO OHA BO3BpAlaeTCs CTYIEHTY 0e3 pelreH-
3upoBaHus. B aToM ciyuae B TeTpaau npemnojaBareib OObACHIET CTYACHTY IPUYMHBI BO3BPAIIECHUS
U TIPEJJIaraeT eMy BBIIOJIHUTH PaO0OTy B COOTBETCTBUH C YCTAHOBJICHHBIMU IPAaBUIIAMHU.

4.3. MeTtoguuecKkue yKasaHuA No HanucaHuio pedepara

Jnis HanucaHus pedepara CTYACHT BBIOMPAET OJHY U3 TEM, UCXOJs U3 CBOMX MHTEPECOB K
OTIpe/ieNIEHHBIM BONIPOCAaM Kypca, a TaKKe XapakTepa M MEepCleKTUB MpaKTHuecKod paboThl. Bei-
OpaHHas TeMa COTJIACOBBIBAETCS C IpEroaBaTesieM, IIPU ITOM OHa MOKET OBbITh 00Jiee KOHKPETH-
3UpOBaHa MPUMEHHUTENBHO K MPAaKTUYECKUM HHTepecaM MarucTpanTta. KoHkpeTusanus HarpaBieHa
Ha Oosee rIyOOKyI0 MpopabOTKy TeMbl B MpakTHUYeckoM KoHTekcte. [Io o0bemy paboTta mAoimKHA
cocTaByaTh 15 — 20 cTpaHUIl PyKOITUCHOTO TEKCTa, He cunTast mpuiokeHui, 14 mpudr (Times New
Roman), noayTopHbIit HHTEPBaJ, CHUCOK JIUTEPaTypsl He MeHee 20 HCTOUHUKOB.

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

B Begennm 000CHOBBIBAETCSI aKTYaJbHOCTh M3JIaraeMoOU MpoOsIeMbl. 3/1€Ch TaeTCs KpaTKoe
OIMCaHHE PAcCMAaTPHBAEMbIX B pabOTE BOIPOCOB IO OCHOBHBIM pasfienaM. BeneHue oObIYHO CO-
CTaBJIACT | CTpaHMIy pyKOIIMCHOTO TEKCTA.



B Teopernyeckoll 4acTH OCHOBHOE BHMMaHHE YAETSETCS KPUTHYECKOMY 0030py JuTEepa-
TYPHBIX UCTOYHUKOB, PAaCKPBIBAECTCS CTENIEHb U3yYEHHOCTH UCCIIETyeMOil POOIEMBI.

B ananmuTtHueckoil yactu pabOTHl MPOBOAMTCS BCECTOPOHHUH aHanu3 (HakTOpOB BHEUIHEH
Cpellbl, BIUSIOIUX HA MPOOJIEMHOE TO0JIe, a TAaKXKe aHaJIu3 BHYTPEHHUX CHJIBHBIX U CJIAOBIX CTOPOH.
[Tpu BbIMONHEHUH 3TON YacTH pabOTHl 0C000€ BHUMaHHE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJIN3a, JJOTUYHOCTh U3JI0KEHUSI MaTepUaa.

Pabora nomkHa OBITH HamMKMCaHa JIUTEPATYPHBIM SI3BIKOM, TPAMOTHO M aKKypaTHO, CHa0KeHa
HayyHbIM anmnaparoMm. CokpalleHUs CIIOB, KpoMe 00IIeynoTpeOuTeNbHbIX, He JomycKatoTcsa. Bee
CTpaHMIIBI TOJHKHBI OBITH IIPOHYMEPOBAHBI.

4.4. MeToamnueckme yKasaHua no opopmIeHUI0 KOHTPOJIbHOM paboTbl

Pacnipenenenne KOHTPOJIbHBIX padOT MO ceMecTpaM COOOIIAETCs CTYIEHTaM B Havaje Kax-
noro cemectpa. KoHTpobHbIE paOOThI BHIIOIHSIOTCS CTYACHTAMH B OT/ACIBHBIX TETPAAIX B KIETKY
18 nucroB. Ha TUTYBpHOM JMCTE TETpaAM CTYIEHTHI YKA3bIBAlOT HA3BAHKME IIPEIMETA, HOMEp Bapu-
aHTa, HOMep TPYIIBI H CBOIO (paMmiInio, UMsI U OTYECTBO. Eciam TeTpaab At KOHTPOJIBHBIX padboT
3aKaHYMBAETCA, TO CTYICHT MOANKMCHIBAET HOBYIO TETPa/lb, IPUKIAAbIBAS K HEU «cTapyro». B KoH-
TPOJBHON paboTe 3a1a4l MOKHO pelIaTh B YAOOHOM MOPSAKE, 3allMChIBasi UX YCIOBUS M yKa3bIBas
noapoOHbIe pemeHus. Pabora Haj ommOkaMu BBIMONHIETCS B KOHIIE KOHTPOJIBHON paboThI, MOCHe
penieH3uu npenojasarens. s kaxaol 3aagauu, TpeOyromel ucnpaBieHuil Uiau 10padOTKH, ONATh
3aMKCHIBACTCS YCIOBUE U MPUBOAUTCS MOAPOOHOE pellleHuE.

4.5. Metoauyeckue yKasaHUA No NOAroTOBKe Hay4yHOro A0KAaAa

Hayunblil gokiag mpexacraBisieT coOoil ucciieoBaHUE IO KOHKPETHOM Ipolieme, HU3J10-
KEHHOE Tepe]l ayAuTOpuen ciymareneid. IT0 MOXKET ObITh BBICTYIUICHHE Ha CEMHHAPCKOM 3aHsi-
THU, KOHPEPEHIIMU HAYIHOTO CTyaeH4Yeckoro obmecTa («Henene Hayku») WM B paMKax MPOBO-
JUMBIX KPYIJIBIX CTOJIOB. B m000M ciyyae ycremrHoe BBICTYIJIEHHE BO MHOTOM 3aBUCHT OT IIpa-
BUJIHOW OpraHU3allMy CaMOIo Ipolecca OArOTOBKH Hay4YHOT'O JI0KJIa/1a.

PaboTa o moAroToBke Hay4HOro JTOKJIaJa BKJIIOYAET HE TOJIBKO 3HAKOMCTBO C JIUTEPATypOil
10 U30paHHOM TeMaTUKe, HO U CaMOCTOSITENIbHOE U3yUEHHUE OlpeieNIeHHbIX BONpocoB. OHa Tpedyer
YMEHUS NPOBECTH aHAJIN3, CIOCOOHOCTH HATJISAHO IMPEJICTaBUTh UTOTU MPOJIENaHHONW paboThl, U
YTO OYEHb Ba)KHO — 3aMHTEPECOBATh ayJUTOPUIO Pe3yJibTaTaMH CBOEro uccienoanus. Cienosa-
TEJbHO, OJITOTOBKA HAYYHOT'0 10KJIaja TpeOyeT OnpeIesIeHHbIX HaBBIKOB.

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

|. Boibop memobl nayunozo doxnada

[TonroroBka Kk Hay4yHOMY JOKJIaJy HAUMHAETCA C BHIOOpA T€Mbl OYIyLIEro BBICTYIUICHUS.
[IpakThKa MOKa3bIBAET, UYTO MPABUIBHO BBHIOPATh TEMY — 3TO 3HAYUT HAMOJOBHHY OOECIEYUTH
yCHelHoe BbICTyIIeHre. KoHeuHo ke, OnpeiensIonyto pojb B 3TOM BOIIPOCE UTPAIOT UHTEPECH,
YBIIEUEHUS U JIMUHBIE CKIOHHOCTH CTYJIEHTA, HEMOCPEICTBEHHAsl CBA3b TEMbI JIOKJIaga ¢ Oyaylei
WJTU HACTOSIIEN MPaKTUYECKONW paboToM (eciau 3TO CTYACHTH BeUepHero otaeneHus). OnpeneneH-
HYIO MTOMOIIb MPU W30paHUU TEMBI MOKET OKa3aTh PYKOBOAMTENb HAYYHOT'O KPYXKKa, MPeroiaBa-
TeJb, BEIYIINI CEMUHAPCKOE 3aHATHE WM YUTAIOMINN JIEKITMOHHBIA Kypc. Y Bce-Taku mpu BEIOOpE
TeMbI U ee GOPMYIHPOBKE HEOOXOAMMO YUUTHIBATH CIEAYIOIINE TPeOOBAHUS:

1. Tema BBICTYIJIEHHS JTOJPKHA COOTBETCTBOBAaTh BallluM MO3HaHMSAM M MHTEpEcaM. 3eCh
OUYEHb Ba)XEH BHYTPEHHUI IICUXOJIOTMUECKUN HACTPOM.

2. He cnenyer BBIOMpaTh CIUIIKOM MIMPOKYIO TEMY HAaydyHOTO JOKJIaga. JTO CBS3aHO C
OTPaHUYEHHOCTHIO JIOKJIAIuMKa BO BpeMeHH. Jlokian 1oJkeH ObITh paccuutad Ha 10 — 15 MuHYyT.
3a Takoil MPOMEXYTOK BPEMEHHU JTOKJIaJAYUK CIOCOOEH IOCTATOYHO IMOJHO U TIyOOKO paccMOTPETh
He 0oJiee 0/THOTO — JIBYX BOIIPOCOB.

3. HayuHblil nokiaa JOJDKEH BbI3BATH MHTEpEC y ciymareneid. OH MOXET coaepikaTh Ka-
KYI0-THOO0 HOBYIO Ul HUX MH(POPMALIMIO MIIM U3JI0KEHHE CHOPHBIX TOYEK 3PEHUS pa3IMyYHBIX aB-
TOPOB IO OCBEIIAeMOil mpodieme.

CryneHT, mpUCTyNaroIMi K MOATNOTOBKE HAay4yHOTO AOKJAJa, JOJDKEH YETKO ONpPEIEIHUTH
IEJIb GynyImiero BhICTYIUICHUS.



[ToHSITHO, YTO O M3yYEHUs JUTEPATYPHl MO BHIOPAHHON TEME TOBOJBHO CIIOKHO CPOpMY-
JUPOBaTh KOHKPETHYIO II€JTb CBOETO HMCCIICIOBaHUs. B 3ToM ciiydae HE00X0auMO 0003HAYHUTh 00-
LIYIO LIeNb WM LIEJIEBYIO YCTaHOBKY. KOHKpeTHas LieneBasl yCTaHOBKA JIa€T HAlpaBJieHHUE, B KOTO-
pom OyneT paboTaTh MOKIaI4MK, TOMOTaeT OCO3HAHO U IIeJICHANPaBICHHO MOA0MpaTh HE0OXOu-
MBI MaTepHall.

1I. I1oobop mamepuanos

Pabora no moxpbopy MarepuanoB Juis JOKJIa1a CBsI3aHa C H3yYCHHUEM JINTepaTyphl.

W3ydeHue nurepatypsl 0 BbIOpAaHHOW TeMe KenaTeIbHO HAUMHATh C MPOCMOTPa HECKOJIb-
KUX y4eOHUKOB. DTO MO3BOJUT IMOIYYUThH OOIIEe MPEACTaBIEHHUE O BOIMPOCAX HCCIEAOBAHHS.
JanpHelmuii mouck HeoOXoauMoi MH(OpMAIMK TMPEAroiaraeT 3HaKOMCTBO C TpeMs TpylnnamMu
ucToyHukoB. [lepBas rpymnna BkItoyaeT MOHOrpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
poOIii rpymme OTHOCATCS MaTepuaibl IEPUOANYECKON MeuaTH — KypHAJIbHbIE U ra3eTHble cTaTbu. K
TpeTheil pecypebl MHTepHET. MaTtepuaiibl opUIHaIbHOTO XapakTepa u3 MHTepHeT JOKHBI OpaTbes
TOJBKO M3 O(PHUIMAIBHBIX CalTOB (MHGOpMAIUMS HA JPYTHX calTax MOXET OBITh yCTapeBIIeH).
[Tpsimoit mepeHoc B paboTy TEKCTOBBIX (hparMeHTOB n3 MHTEpHET (KpoMe KOPOTKHX LUTAT KJIACCH-
yeckux paboT mo teme) 3ampeiieH. IMeHHO B IByX MOCIEAHHUX TPYIIax B OCHOBHOM COJEP>KaTCs
HOBBIC CBEACHUS U (DAKTHI, MPUBOASATCS MOCICTHIE IUPPOBBIC JTaHHBIC.

I1l. Cocmasnenue nnana ooknaoa

[Tocne Toro, kak paboTa 1Mo MOAOOPY MCTOYHUKOB 3aBEpPIICHA U MMEETCS ONpEIeIICHHOE
npencraBieHre 00 u30paHHON TeMe, MOYKHO COCTaBHUTh MPEABAPUTENbHBIN miaH. [Ipu 3ToM HeoO-
XOIMMO Y4€CTh, YTO MPEABAPUTEIHHO COCTABICHHBIN TUIaH OYAET U MEHITHCA U KOPPEKTHPOBATHCS
B IIPOLIECCE JIaTbHEHUIIIEro N3y4eHUs TEMBI.

Paboty Hax TekcToM Oyaymiero BHICTYIUIEHUS MOXXHO OTHECTH K HanOoJjee CI0KHOMY U OT-
BETCTBEHHOMY 3Taly IMOJArOTOBKU HAyYHOTrO JOKJIaaa. IMEHHO Ha 5TOM 3Tare HeOOXOAUMO MPOHU3-
BECTH aHAJIU3 U OLEHKY COOpaHHOT0 MaTepuaia, ChOpMYIHMPOBATH OKOHYATEIbHBIN TUIaH.

[Tpuctynas k paboTe HaJ TEKCTOM JIOKJIaJa, CIEAyeT YUUTHIBATh CTPYKTYpPY €ro mocTpoe-
Hus. HayuHblil 1okIaa 10JKeH BKIIOYaTh TPU OCHOBHBIE YaCTHU: BCTYINIEHUE, OCHOBHYIO 4acTh, 3a-
KIIFOUEHHUE.

Bcerynnenue mpeacraBisier co00i KpaTkoe 3HAKOMCTBO CIIyIIaTesiel ¢ o0Cyk1aeMoi B J0-
KJ1azie npobsieMoi. JIeficTBUTENBbHO, XOTS BCTYIUIEHHUE HEMPOIOJKUTEIBHO MO0 BpeMeHH (Bcero 2 —
3 MHHYTHI), OHO HEOOXOAMMO, YTOOBI MPOOYIAUTH HHTEPEC B aAYAUTOPUH U TIOJTOTOBUTH MOYBY IS
nokinana. HeoOxoauMo HadaTh C TJIAaBHOM MBICTH, KOTOpas 3aTeM 3aiiMeT IEHTPaJbHOE MECTO.
VYnauno chopMyIupoOBaHHBIE BO BCTYIIJIEHUU HECKOJIBKO (Ppa3 CrioCOOHBI 0OECTIEYUTh YCIIEX BCETO
JOKJIa/a.

OcHoBHasl 4acTh SIBJISIETCS JIOTMYECKUM MPOJIOJKEHUEM BOIPOCOB, 0003HAUEHHBIX aBTOPOM
BO BBeJICHUU. VIMEHHO B 3TOM YacTU JOKJIaAa MPEACTOUT PACKPBITh TEMY BBICTYIUICHHS, IPUBECTH
HeoOXOIMMBIE J0Ka3aTenbCcTBa (apryMeHTsl). [list Toro 4To0bl MpaBUIBHO MOCTPOUTH OCHOBHYIO
4acTh CBOETO JOKJIaaa, He0OXOIUMO COCTaBUTh €€ MOAPOOHBIH Tu1aH. BaXHOCTh COCTaBIEHUS TaKO-
ro MjiaHa CBA3aHa C OCHOBHOM 3ajauyei aBropa. OH nomkeH B TeueHue 10 MUHYT, OTBEJICHHBIX Ha
OCHOBHYIO 4acTh, CyMeTh MPEJICTaBUTh U H3JI0KHUTHh aBTOPCKYIO TOUKY 3pEHUS 10 0003HAYECHHOW B
TeMe Jokjiaaa mpobieme. Hannune moapoOHOro miaHa MO3BOJSET BBIMOJHUTH 3Ty 33/ady, AaeT
BO3MOXXHOCTh aBTOPY B C3KaToi (popme TOHECTH CBOU UJACU IO ayAUTOPUHU U YIOKUTHCS B YCTAHOB-
JICHHBIN pErJIaMeHT.

3aKiroueHre UMeeT 1eIbl0 0000IUTh OCHOBHBIE MBICIH U UCH BBICTYyIJIeHHs. Ero, xak u
BECh JIOKJIaJl, HEOOXOJMMO MOJArOTOBUTH 3apaHee. B 3akiloueHuM MOXXHO KpaTKO MOBTOPHUTH OC-
HOBHBIE BBIBOJbl M YTBEPKJEHHUS, MPO3BYUYaBIIME B OCHOBHOM 4YacTu JAokiana. Ha 3akimtoueHue
MOYXHO BO3JIOXKHUTH Takke (DYHKIIHIO 00OOIICHHUS BCEro MPEACTaBICHHOTO JOKJIATINKOM MaTepHua-
na.

IV. Opopmnenue mamepuanos svicmynierus

[ToaroroBieHHBIN TOKIAaM U Oyayiiee BRICTYIUICHUE B ayJAUTOPUH HAMPABIEHO HA €r0 CIY-

XOBOE BOCTIpUATHE. Y CTHAs pedb MPEAOCTaBISET OpaToOpy JOMOIHUTEIbHBIE CPEICTBA BO3ACHCTBUS



Ha CJyIIaTeNIel: rojioc, MHTOHAIUS, MUMHKA, KeCcThl. OHAKO OJHOBPEMEHHO CIEAYEeT YCIICHIHO
HCII0NIB30BaTh criocoOHocTh cymmateneit BUETD.

ABTOp HAY4HOTO JOKJIaga MOXET MPEKPacHO JOIMOJHHUTH CBOE BBICTYIUICHUE, HCIIONIB3YS
JMarpaMMbl, WJUTIOCTPALUU, Ipaduku, 1300paKeHHs B IPE3EHTALUH.

Ho, 4T00BI MCMONBb30BaHUE HATTISAIHBIX [MOCOOMH MPOU3BENO MpeAronaraeMelii 3¢ ¢exT,
HE00XOAMMO YUUTBIBATh CIEIYIOIIUE TpaBHIa;

1. menecooOpazHO MCMONIB30BaTh HAIAIHBIA MaTepuan. Eciau ke HeoOXOAWMOCTh B €ro
JI€MOHCTPALUU OTCYTCTBYET, IPUMEHEHHE OYAET TOJIbKO OTBJIEKATh BHUMAHUE CIIyIIaTeleH;

2. Tpe3eHTAalus TOTOBUTCS 3apaHee;

2. n300paXKeHUs, NPEICTaBICHHbIC B IIPE3EHTALMH, TOJIKHBI ObITh BUIHBI BCeM. CI10KHBIM
CTaTUCTHUYECKUM TaOIUIaM CIIEAYeT MPHUIATh TOCTYIHYIO (GopMy TuarpaMm Wid rpaguKos;

3. HarJsIiHble MaTepHajbl HEOOXOIMMO JEMOHCTPUPOBATH ayJUTOPUH, a HE caMOMy cele;

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

5. 9T0OBI HE OTBJIEKATH BHUMAHHE ayTUTOPHUHU, HY)KHO CBOEBPEMEHHO MEPEXOIUTh K IEMOH-
CTpalMM APYruX MaTepHasos;

6. HEOOXOIUMO JenaTh May3y B BBICTYIUICHHH, €CIIM ayAUTOPHUS 3aHATa pacCMaTpHUBaHUEM
HarJsIHbIX MaTepUasoB.

V. Iloocomoska Kk ebicmynienuto

[ToaroroBuB mMarepuain Ui AOKJIaAa, CIEAYET PELIUTh BOIPOC O 3alUCAX K BBICTYIJICHUIO:
TOTOBHTH TOJHBIA TEKCT JJOKJIA/Ia, COCTABUThH MOAPOOHBIC TE3HUCHI BBHICTYIUICHHS WA MPUTOTOBHUTH
KpaTkue paboune 3anucu. HayuHblil noknaa npenctaBiiseT coOOi yCTHOE NMpPOU3BEIEHUE, YTEHUE
BCIIYX MOJTOTOBJICHHOTO TEKCTa HEAOMYCTHMO.

4.6. MeToguueckme yKasaH1A No NOAroToBKe Hay4yHOM CTaTbu

Hayunas craThsi — 3TO IpeACTaBI€HUE PE3yJIbTaTOB HCCIENOBaHMS JUIsl Hay4dHOH oOle-
CTBeHHOCTH. Hay4Has cTaThsi 00s3aT€IbHO BKIIFOUAET DJIEMEHTHI HOBOTO 3HAHUS, KOTOPHIE U OIpe-
JENSAI0T €€ 3HAaUUMOCTh. B OTJeNbHBIX CllyyasX HayyHasl CTaThsi MOXET COJEp)KaTh CHCTEMaTH3a-
110, 0000IIEHNE YK€ U3BECTHBIX HAYUHBIX JIAaHHBIX O TIPOIIecce, SIBIICHUH WM 00BEKTE, Ha OCHOBE
KOTOPOT'O JIeTIal0TCs HOBBIE BBIBOJIBI, TPOTHO3bI. Takasi cTaThsl Ha3bIBaeTCsl 0030pOM HAy4YHOMH JINTe-
paTypbl IO ONPEEIIEHHOM polieme.

Be10op TeMbl Hcciae10BaHUsS HEPAa3phIBHO CBsI3aH ¢ BHIOOPOM ero oObekTa. OOBEKT uccie-
JOBaHUS — CUCTEMA, IIPOIIECC WIIH SIBJICHUE, TOPOXKIAIOIINE TPOOJIEMHYIO CUTYAIHIO U N30paHHbIC
s u3ydenus. [lonydenne 3HaHuilt 00 00beKTe, HEOOXOIUMBIX /ISl PELICHUs] KOHKPETHOM mpobuie-
MBI, TIOCTaBJICHHON B MCCIIEAOBAHUH, OCYIIECTBIISICTCS TOCPEICTBOM H3YUEHHs PE3yIbTAaTOB Ieie-
HaNpaBJICHHOT0 HAay4yHOI'O BO3/JIEMCTBUS Ha OTAENbHBbIC YacTH OOBEKTA, Ha3bIBAEMBbIE MpeIMETaMU
WCCIICIOBAHMS.

[Tpeamer uccnenoBaHusl — 4acTh, CTOPOHA, CBOMCTBO, OTHOILIEHHE 00BEKTa, UCCIEyEMbIE C
OTIpEIeIIEHHON TIENBI0 B IaHHBIX YCIIOBHSIX, T.€. 3TO DJIEMEHT 00beKTa uccienoBanus. [Ipeamer nc-
CJICZIOBAHMS SIBJISIETCSI HOCUTEINIEM TPYIIIBI MIIK Psijia CYIECTBEHHBIX CBOWCTB, CBSI3€H, MIIM MIPHU3HA-
KOB M3y4aeMOT0 OOBEKTa M CITY)KUT CPEICTBOM €r0 HAyIHOTO MTO3HAHHS.

[Tocne o6ocHOBaHUS TEMBI, ONpeaeseH!s] 00BEKTa U MpeaMeTa UCCIeJoBaHus POPMYIUpY-
eTcs LIeNb UCCIIE0OBaHus 110 JaHHOH TeMme. Llenb rccinenqoBanus BEICTYNAeT Kak ONpeeICHHBIN Me-
XaHU3M MHTETpaluy pa3InyHbIX JIEHCTBHI B CUCTEMY «IIeJIb — CPEACTBO — pe3ynbTaTy. Llens — 3a-
paHee OCO3HaHHBIM U IJIaHUpPYEeMbI pe3ynbTaT. OCHOBHbBIE 3JEMEHTHI, (OPMHUPYIOIINE COAEpKa-
HUE 1LI€JM WCCIICOBAaHMS: KOHEUHbIM pe3yabTaT, 00bEeKT MUCCIEA0BaHMs, MYyTh JOCTH)KEHUS KOHEY-
HOTO pe3yJbTaTa.

3amauaMyl MCCIIEOBAHUS HA3bIBAIOTCS BONPOCHI, OJYUYEHHUE OTBETOB HA KOTOpPble HE00XO-
VMO JUTS TOCTIDKEHHS 1eNT hccieoBanusl. Kak mpaBmilo, BRIBUTAIOTCS CIIEAYIONIME MCCIeI0Ba-
TEeJbCKHE 3a1auu:

— BBISIBJIGHUE CYIIIHOCTH, IPU3HAKOB, KpUTEPHEB U3y4aeMOro Ipolecca, IBJICHUs U Ha dTOH
OCHOBE €ro 00OBACHEHHE, XapaKTePUCTUKA;

— 000CHOBaHHE OCHOBHBIX MyTEH (METOIOB, CPEICTB) PEIICHUS TPOOJIEMBI.



W3yuenue Hay4dHOU JIUTEPATYPBI — ITO BAXKHBIM U UIUTEJbHBINA MPOLIECC, 3aBEPIIAKOLIUICS
HamucaHUeM OKOHYATeJIbHOro BapuaHTa cratbu. OH BKJIIOYAET Psij ITANoOB: MOUCK MCTOYHUKOB;
03HAKOMUTEIILHOE YTCHUE; YIIIyOJIEHHOE, U3yJalolee YTCHHE C BHIMUCKAMU B (JOPME KOHCIIEKTOB,
aHHOTalUH, TE3UCOB, peeprUpOBaHUS; UCIIOJIb30BAHNE UCTOUHHUKOB B IIPOIIECCE HCCIEAOBAHUS IS
OOBSICHEHUS U MHTEPIPETAIIMN COOCTBEHHBIX PE3yJIbTaTOB U HAOIIOJACHHUIA, CCHUIKU Ha JIUTEPATYPY
B YEPHOBHKE; HamKMcaHue 0030pHON 4acTu paboThl; opraHuzanus 6ubanorpaduuecKoro onucaHus
K paboTe 1 ero OKOHYATEIIBHOE PEIaKTUPOBAHUE.

Hayunoe 0600611eHre HOCUT 0COOBIH XapakTep, OHO OTIUYAETCS TOUHOCTHIO, MOJYEPKHYTON
JIOTUYHOCTBIO, OJHO3HAYHBIM BBIPAKEHUEM MBICIH, KOTOpasi CTPOro apryMEHTUPYETCs, a XOJ JIOo-
THYECKUX PACCYKICHHUH aKI[EHTUPYETCS C TIOMOIIBIO CIIEUAIbHBIX CPEACTB CBSI3U.

[lepeuniciiiM HEKOTOPHIE A3BIKOBBIE CPEICTBA HAYYHOI'O CTHUJISA, YTOOBI Bbl MOTJIM MPHUACP-
KHUBATHCS UX IPU paboTe ¢ PYKOMUCHIO:

— cnoBa OOOOHICHHOW CEMaHTHUKH (BaKHOCTh, CHCTEMHOCTh, BO3pacTaHUE, IOHIKEHUE,
MIPUMEHEHHUE U T.I1.);

— TePMHHBI, XapaKTepPHBIC [T KaKOW-TNO0 HAyKH, U OOIIEHAYyYHBIC TIOHATHUS (3aKOH, MPUH-
I, kinaccudukans, nuHhopManus, BEpOITHOCTb, TUIIOTE3a U JIp.);

— CIIOBa, YKa3bIBAIOIIME HA 3aKOHOMEPHBIN XapaKTep ONMMCAHHBIX SBJICHUN (OOBIYHO, OOBIK-
HOBEHHO, BCET/Ia, PEryJIsiPHO, BCIKUMN, KQX/IbIi, KaK MPaBUIIO U T. 11.);

— TJaroJibl HACTOSIIEr0 BHEBPEMEHHOIO B OOOOIICHHO-OTBIICUYCHHBIX 3HAYCHUSX (peub
NIET o mpob6neme..., orctona CIIEJAYET BwiBoa..., CJIEAYET 3ameTuTh, 4TO ..., BBIYUCICHUE
(mabmonenne) [IPUBOIUT x cnenyromiemy pe3ysbTary ..., HIEPEHIEM K CIETYIOIIEMY BOIIPOCY ...,
3aKJIIOUEHHE HOCUT IPeIBAPUTENbHBIN XapaKTep..., U3 CKa3aHHOTO paHee BBITEKAET..., 3TO JaeT Oc-
HOBAaHUE TOBOPUTH O ..., ITO TOBOPUT O ... U JIP.);

— TJHaroyibl MpOIIEIIer0 U OYyIylIero BPEeMEHH HCIIOJB3YIOTCS B 3HAUEHUU HACTOSIIETO
BpEMEHH (MBI TTOJIYYIUM / TIONYYWIH .., TPAMEHHM ..., UCIIOJIB3YETCs, BhIpaXkaeTcs, HabIoaaeTcs u
T. 1.); YaIlle UCIOIb3YIOTCS TJIaroibl HECOBEPIIEHHOTO BUAA, KaK 0oliee OTBIEUEHHO-0000IIEHHEIE;
TJIaroJibl )K€ COBEPIIICHHOTO BUA XapaKTEePHBI JIJIl YCTOMYMBBIX 000POTOB (JOKa)keM, 4To ..., pac-
CMOTPHM ..., BBIBEIEM ...);

— npeobanarT GopMbl 3-TO JUIIa MECTOUMEHHI U TJIarojioB. ABTOpckoe «MBbI IUTI0C Y-
Has (opma riarona» yrnoTpeOisieTcs B OTBICYEHHO-0000IEHHOM 3HaUE€HUH (MBI cYMTaeM (IoJiara-
€M, YTBEP)KIAEeM. .., HAMU YCTaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTENbHBIE €IMHCTBEHHOTO YKciia, JOPMbI CPETHETO POJIa Y CYIIECTBHU-
TEIBHBIX a0CTPAKTHOTO 3HAUEHUS (JBUYKEHUE, KOJIMYECTBO);

— KpaTkue npuiarareibHbie: [[pocTpaHCcTBO OTHOPOIHO U U30TPOITHO.

Ha cunTakcuueckoM ypoBHE CBSI3b MEXAY MPEJIOKEHUSIMU OCYIIECTBIISACTCS C MOMOIIBIO
MOBTOPSIIOLIUXCS CYIIECTBUTENBHBIX U MecTouMeHui. Crneaure, 4ToObl B OITU3KOM KOHTEKCTE HE
noBTopsuiuch cioBa DTOT, DTO, 3amensiite ux cuHoHuMaMu. Hampumep, 3T0T — 1mo00HbIH, Ta-
KOH e, YKa3aHHbBIN BBIIIE, JAHHBIN U T. . B mpemioxkeHnn npeodnanaeT npsMoi MOPSIOK CIOB
(mommesxaree — CKkazyemoe — JIOTIOTHEHUS ).

[Tocne MOATOTOBKY YEPHOBBIX HAOPOCKOB OTMEIBHBIX Pa3fesioB HEOOXOIUMO MPUCTYIATh K
HaIMMCAHHUIO PYKOITMCH CTAaThU B IIEJIOM. Pa3niesnsl ciaeayer pacioioKUTh B CIEAYIONMIEM MTOPSIIKE:

— aHHOTAIUSs;

— BBEJICHHC;

— DKCIIEPUMEHTAIIbHBIN pa3/iel;

— QHATTMTUYECKUI/TEOPETHUCCKUI pa3Iet;

— 3aKJIIOYEHUE;

— CITUCOK MCIIOJIH30BAaHHBIX HCTOYHUKOB.

HekoTopble U3 mepedyrcieHHBIX BBIIIE Pa3AelioB B KOHKPETHOH paboTe MOTYT OTCYTCTBO-
BaTh, & TIOPSAJIOK CJIEAOBAHUS PA3ACIIOB MOXKET ObITh MHOM, YTO HEOOXOIMMO COTJIACOBaTh C HAyd-
HBIM PYKOBOJIUTEJIEM.

BBenenne MOXXeT BKIIIOYATh CIEAYIOIINE KOMIIOHEHThI: OOOCHOBAaHUE U aKTYalbHOCTh Te-
MBI, KpaTKuii 0030p TUTEpaTyphl, XapaKTePUCTHKA MpeaAMeTa, 00beKTa (0OBEKTOB), a TAKKE METO-



JIOB HMCCJIEIOBAHMUS; BBIIBUTaeMasi TUIIOTE3a; HaydHass HOBU3HA paboThI, ee TeOpeTHUecKas M Mmpak-
TUYECKas 3HAYUMOCTb.

B skcnepuMeHTansHOM (MCCIIEIOBATEIbCKOM) pa3jiene JaeTcs OOOCHOBAaHME M OIMCaHHE
METOAMKH HMCCIEIOBAHUS; MPUBOJATCS MOJIyYEHHbIE JaHHBIE, pa3MelaeTcsd HeoOXOAUMBbIN HILTO-
CTpaTHBHBII MaTepualr; (OPMYIHPYIOTCS BHIBOABI M 0000IICHHUS.

B TekcTe craThu cieayeT apryMeHTUPOBAHO BbIJICIUTh TO HOBOE M OPUTMHAIBHOE, YTO BHO-
CHT B pa3pabOTKy MpoOIeMbI aBTOP CTaTbU. TeKCT MOIDKEH 001a7aTh HEKOTOPBIM KOMITO3UIIMOHHO-
CIO’KETHBIM ITOCTPOEHHUEM, HAIIPABJICHHBIM Ha IOCJIE0BATENILHOE U LIEJICHANIPABIEHHOE PACKPBITHE
IUIsL YATATENIs POLIecca aBTOPCKOTO MOUCKA.

AHaJINTUYECKUI WM TEOPETUYECKUI pa3fiell MOCBSIAeTCA aHaIU3y MOIYYEHHBIX SKCIEpH-
MEHTAJIbHBIX PE3YyJIbTATOB; UX OMHCAHUIO, HHTEPIIPETALMU B paMKaX CYIIECTBYIOIIEH TEOPUU WU
IIPEJCTABISET OPUTHHAIBHOE TEOPETUYECKOE UCCIIEIOBAHNUE.

MeTtoanueckuii pas3zien MOXeT ColepKaTh apryMEHTHPOBAHHBIEC MPAKTHUECKUE PEKOMEH 1A~
LIUH, BO3MOYKHOCTH U 0COOEHHOCTH HUCIIOJIb30BAHUS PE3YJIbTATOB PAOOTHI.

3akIr0YeHre B KpaTKkoil opMe OABOIUT UTOTH BCel pabOTHI B BUIE TE3UCOB WIIM BHIBOJIOB,
COI'JIACOBAHHBIX C LIENbBIO M 33aJjauaMH UCCIIEI0BaHMs; YKa3bIBACT TEOPETUUECKYIO U MPAKTHUECKYIO
[IEHHOCTh TOJYYCHHBIX PEe3yJIbTaTOB, UX BO3MOXKHOE BHEAPEHHS, HAMEYACT JaJIbHEHINNE MepCrek-
TUBBI U3y4EHHsI JAaHHOH NPOOJIEMBI.

4.7. MeToaunyeckme yKasaHMA No NOArOTOBKE NpeseHTauum

[Tpe3enTanust — 3TO KpaTKOE HATrISAHOE U3JI0KEHNE HHPOPMALIUU TIO0 COACPIKAHUIO PAOOTHI,
IPEACTaBICHHOE IMOCpeacTBOM mporpammel MS PowerPoint.

[Ipe3enTanumst COOEPKUT OCHOBHBIEC TIOJI0KEHHUS, BRIHOCUMBIE Ha 3aIIUTY, rpaduuecKuii Ma-
Tepuai — pUCYHKH, TaOIULbI, ATITOPUTMBI U T. I1., KOTOPbIE WILTIOCTPUPYIOT MIPEIMET UCCIICAOBAHMS.

[Tpe3enTanmst paboOTHI CIY>KUT AJ1s1 yOSAUTEIBHOCTH W HATJISITHOCTH MaTepHajia, BEIHOCUMO-
IO Ha 3alIUTY, U JI0JDKHA BKIIIOYATh B ce0s CIEAYIOIINE Pa3/Iebl:

— TUTYJIbHBIN JHCT npe3eHTanuu (1 cnaiin);

— 11eJ7Ib UCCIIEJOBAaHUS, 0OBEKT U MpeaMeT uccienoBanus (1 cmaiim);

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

— MOJIy4eHHBIE pe3yNbTaThl HccileqoBaHus (2 — 3 craiina);

— OCHOBHBI€ BBIBOJIBI U TIpeIoxkeHus (2 — 3 crnaia).

OO0mrast CTpyKTypa NpeACTaBICHHOM Mpe3eHTAaIMM JI0JKHA COOTBETCTBOBATh CTPYKTYpE J0-
KJIaja.

[Tpu co3anuM Mpe3eHTaluu CieyeT NPUAEPKUBAThCS CIEAYIOUIMX PEKOMEH Jalhii:

— mpudt — Times New Roman;

— pa3Mep mpudTa i 3ar0JI0BKOB — HE MeHee 32;

— pa3Mmep mpudra 115 TEKCTa — HE MeHee 28;

— LBEeT U pa3Mmep mpudTa, GopMaTsl pUCYHKOB U TAOIMIl JTOJKHBI OBITH MOJOOpaHBI TakK,
9YTOOBI BCE HAJMUCH, PUCYHKH U TaOJIUIIBI OTYETIMBO MPOCMATPUBAINCH HA Claije.

5. Meroauyeckue yKazaHus Ajs 00y4alOUUXCs M0 OPraHU3ali U NMPOBeJeHUI0 00y4eHusl B
HHTEPAKTHBHBIX opmax

|. Jleknus-Oecena - AMATIOTUYECKUN METOJ M3JI0KEHHUS U YCBOCHHs yueOHOro maTepuana.
Jlexnus-6ecena mMo3BOJISET ¢ TOMOIIBIO CUCTEMBI BOIIPOCOB, YMEJIOM MX MOCTAaHOBKH U UCKYCHOTO
MoAJep>KaHusl TUaJIora BO3/IeHCTBOBAaTh KaK Ha CO3HAHME, TaK M Ha MOJCO3HAHHE O0yJarouuxcs,
HAY4YMTh UX camokoppekuuu. [IpoBenenne nekuu-o6ece bl MpeanoiaraeT HaTuurue onpeielIeHHOTo
o0beMa 3HaHUN 00 M3ydyaeMOM MaTepuayie U CBs3M ¢ HUM. Jlekmusa-Oecema moMoraer moOyauTh
o0yJaromuxcs K aKTyaJu3alMi WMEIOIIMXCS 3HAHUHM, BOBJEYb MX B MPOILECC CAMOCTOSTENBHBIX
Pa3MbIIIICHUH, B 9BpUCTUYECKHM, TBOPUYECKUH MPOIIeCcC MOTYyYEHHUSI HOBBIX 3HAHUI; CIIOCOOCTBYET
aKTUBH3ALMU TI03HABATEIbHON 1€ATEIbHOCTH, BOBJIEKAET B MAKCUMAJIbHBIA MBICIUTEIbHBINA MTOUCK,
C LIEJIBIO pa3peleHns IPOTUBOPEUHH, TOJIBOJUT K CAMOCTOSITEIbHOMY (POPMHUPOBAHUIO BBIBOJIOB U
0000111eHU}, CO3/1aeT YCIOBHS I OTIEPATUBHOTO YIIPABJICHUS MPOLIECCOM O3HAHUSI.

[To Ha3HaueHUIO B y4eOHOM MPOLIECCE BBIIEISIOT CIIEIYIOLINE BUbI JIEKLIUU-OECe/Ibl:



— BBOJIHBIE WJIU BCTYNUTEIbHbIE (OPraHU3YIOIINE);

— COOOIIEHUs HOBBIX 3HAHMIA;

— 3aKpEIUISIIOIINE.

BBonnas nexuus-Oecena mMpoBOAMTCA B Hayaje JEKIMOHHOro 3aHATHA. C ee MOMOLIbIo
o0ecrieynBaeTcsl TICUXOJOTHYECKasi HACTPOiiKa 00yJaromuxcs Ha BOCIIPUATHE M YCBOGHUE HOBOTO
Mmatepuaia. becena cnocoOCTByeT MOHMMAHUIO 3HaYEHUs MIPeACTOosIIEN paboThl, hopMupyer npea-
CTaBJICHHS O €€ CO/IeP)KaHuH, crenn(uke 1 0COOCHHOCTSIX.

Coo0menus HOBbIX 3HaHUI. CTpouTcs B (pOpMe BOIIPOCOB U OTBETOB MPEUMYILECTBEHHO
IIPU aHAJIM3€ IPOYUTAHHBIX TEKCTOB, 3aIIOMUHAHUH OTBETOB (KaTEXU3MUECKasl); CIOCOOCTBYET O~
BEJICHUIO 00YYaIOLIUXCs 32 CUET YMEJO IOCTABJICHHBIX BOIIPOCOB, UMEIOLIMXCS 3HAHUM U XKU3HEH-
HOTO OTBITa, K YCBOCHUIO HOBBIX 3HAHHH, (DOPMYIMPOBAHUIO MOHATHH, PELICHUIO 3a/1a4; CO3IAeT
CYOBEKTHBHOE BIIEYATICHUE, YTO OOYUAIOIIMNACA caM cliesial OTKPhITHE, IPOienal MyTh OT IPaKTH-
KM K HAy4YHOH UCTHUHE.

3akperuisonye JIeKuu-0ece1bl MPUMEHSIOTCS Ul 3aKpernyieHus, 0000IIeHnss U cucTeMa-
TH3ALUU 3HAHW.

O¢ddexkTrBHOCTH Oecebl 3aBUCUT OT TIIATEIbHOMN MOATOTOBKH IMPENoAaBaTelis, MpoyMaH-
HOCTH U PO(eCcCHOHANBHON (POPMYITHMPOBKH BOIPOCOB B YETKOM MOCTAHOBKE, MX JIOTHYECKOH T1O-
ClIeZIOBaTeNbHOCTH. Bompocsl AOKHBI pa3BUBaTh BCE BUIbI MBILIUIEHHS, 00ecHeunuBaTh JIOTHYE-
CKy10 (hopMy MBIIIUIEHUS (BECh CIIEKTP MBICIUTEIBHBIX JICHCTBHUII), COOTBETCTBOBATH YPOBHIO pa3-
BUTHUS OOYYaIOIIMUXCsl; CO CTOPOHBI O0YYarOIUXCsS OTBETHI JOJKHBI ObITh OCO3HAHHBIMU M apry-
MEHTUPOBAaHHBIMH, ITOJIHBIMU, TOUHBIMHU, SICHBIMU, IPABUIILHO C(POPMYITHPOBAHHBIMU.

Ilenb: myTeM MOCTaHOBKH TINATEJIBHO MPOJyMaHHONW CHCTEMbI BOIIPOCOB IO 331aHHON TeMe
JOCTIDKEHHE TMOHMMaHHs 00y4YarolMMUCS HOBOT'O MaTepHajia WIH IMPOBEpKa YCBOCHUS MMM YiKE
M3Yy4EHHOI'0 MaTrepuara.

3anauu:

— U3y4YEHHUE BONPOCOB IO 3a/IaHHOM TEME WIH 3aKpEIJICHHE U3YYEeHHOIO MaTeprana;

— pa3BUTHE YMEHUH OOydaroluXcsl CTPYKTYpUpPOBaTh U CUCTEMATU3HPOBATh MaTepHal, co-
MOCTaBJIATh PA3IMYHbIE HCTOYHUKH, 0000IaTh MaTepuall, 1e1aTh BbIBO/IbI;

— pa3BUTHE HABBIKOB O0YYaroIMXCs MO BhIPAOOTKE COOCTBEHHOM MO3MIIMU MO HU3y4aeMbIM
npobiaemMam.

MeTtouka nmpoBeIeHus JIEKIIMU-0ece bl

— Ha3HaYeHHE CeKpeTaps JIeKIUU-0ece b, ero MHCTPYKTAX IO BBITOJHAEMBIM (QYHKLHUAM;

— 00BSIBJICHHE KPUTEPUN OLICHKHU;

— MpoBeJeHHe OeceIbl 10 3apaHee MOArOTOBICHHBIM MIPETo/1aBaTelieM BOIIpocaM;

— IMO/BE/IEHNE UTOTOB Oecebl U OLIEHKAa YYaCTHUKOB Oecellbl 0 MaTepuanam, Mepexo] K
MH(GOPMAIIMOHHOH JIEKIUH.

Il. nTepakTuBHOE pelIeHHe 3a7jad — 3TO METOJ, P KOTOPOM IPU PELICHUH 337a4 PUHU-
MaloT yJacTue Bce oOydarolruecs Ioj pyKOBOJCTBOM IperojaBaTelnsi-moaepaTopa. B pesynbrare
MOJIydaeTcsl yriayOJIeHHOe MO3HaHHe OOYy4arolIMMHCS METOIMKU PElIeHUs TUIOBBIX Ipodeccuo-
HAJIBHBIX 33/1a4. B mpoliecce MHTEPAaKTUBHOTO PELICHUs 3a7auyd OOYyYarolIMMCs JAaeTCs BO3MOXK-
HOCTb MPEANOI0KUTH MOCIEYIOIMINA aJrOpUTM U pe3ylbTaT ee peuieHus. [IpuMmeHnenue Ha npak-
TUKE O0Y4YeHHUs METO0Jla MHTEPAaKTUBHOTO PEILICHUs 33a/1a4 MO3BOJSET Pa3BHBATh y O0yYaroIuXcs
CHOCOOHOCTH MPOTHO3WPOBAHUSA U TUIAHUPOBAHUS pellIeHUs TPO(eCCHOHATBHBIX 3a/1au.

[lenb: mpoBepKa HaBBIKOB PELICHUs MPO(PECCHOHANBHBIX 3a/1a4 U Pa3BUTHE MBICIUTEIBHBIX
oreparuii 00yJarmuxcs, HalpaBJIeHHbIX Ha JTOCTH)KEHUE PE3yJIbTaTOB MPHU PEIIeHNU NMPogeccHo-
HaJIbHBIX 33/1a4.

3amaun:

— MpOBEpKa HABBIKOB MPUMEHEHHs OOY4YaloUIMMMCS paHee YCBOEHHBIX 3HAHHWM MpH perie-
HUU NpodecCHOHaNTbHBIX 3a/1a4;

— (opMHUpOBaHHE HABBIKOB COBMECTHOM NEATENPHOCTH MOJYMHEHHBIX (00ydaromuxcs) U
pyKOBOAMTENA (ITPETNO1aBaTes);

— OBJIAJICHHE OOYYAIOIIUMHUCS 3HAHUSAMH M OOLIMMHU MPUHIMIIAMHU PELICHHUS MPOOJIEMHBIX



npodecCHOHANBHBIX 3a]1a4;

— pa3BUTHE HaBBIKOB aKTUBHOMN MHTEJUIEKTYaIbHOMN JAESITEIbHOCTH;

— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB (HABBIKOB OOIICHHUS );

— pa3BUTHE HABBIKOB OOYYAIOIIMXCS MO BBIPAaOOTKE COOCTBEHHON MO3MUIMH 10 XOAY pelie-
HUS po(hecCHOHANBHBIX 3a/1a4.

MeTtoauka npoBeeHHUS:

1. IlepBbIil 3Tan «IOATrOTOBKA MPOEKTa peleHus 3a1au». [IpenogaBareneM paspadbarbiBaeT-
Csl MPOEKT XO/1a PeIlIeHus 3a]]aui ¢ HauajaoM WK (pparMeHTaMu peuieHusl.

2. BTopoii 3Tan «opraHu3aioHHbIN:

— OOBSIBJICHHE TEMBI U LEJIH PEILICHUs 3a/1auH;

— 00BSABICHHE KPUTEPHIA OLICHKH.

3. TpeTuii aTan «MHTEJUICKTYIbHBIN:

— 00BSBIICHHE YCIOBUI pelIeHus 3a/1a4;

— MHAMBUIYaJIbHOE PEIlIeHHE 3a]aul 00y4aloIMMUCS, UICXOAsI U3 COOCTBEHHOTO MHEHHS;

— BBICKa3bIBaHKE 00YJAOIIMMHCS MHEHUH TI0 X0y PEIICHUS 3a1a4;

— 00CyX/IeHHEe PEe3yNbTaTOB U METOJAMKU WHIUBUIYaTbHOTO PEUICHHs 3a/1a4 00ydaroluMu-
Csl ¥l IPUHSTHE IUIaHA BEPHOTO X0J1a PEIICHUS;

4. YeTBepThli ATAIl «IIOJBEACHUE UTOTOB PEIICHHUS 3a1aUN:

— ¢hopMyITMPOBAaHKE BBIBOJIA PEUICHHUS 3a1a9U 00yJaIONTIMHUCS;

— MOJIBEJICHHE UTOTa UHTEPAKTUBHOIO PELICHUS 33/1a4U MPEIo1aBaTeseM;

— OLIEHKa IpernoaBaTesieM o0ydyaroluxcsl 10 MaTepraliaM, oArOTOBJIEHHBIM CEKPETapEM.

I11. PaGoTa B ManbIX rpymnmnax - 3TO OJIHa U3 CaMbIX MOIMYJISAPHBIX CTPATErHii, TaK KaK OHa Ja-
€T BceM O0ydJaromumcsi (B TOM YHCJIE€ U CTECHUTEIHHBIM) BO3MOKHOCTh Y4acTBOBAaTh B padoTe,
MIPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXKIMUYHOCTHOTO OOIIEHUs (B YACTHOCTH, YMEHUE aKTHB-
HO CITyIIaTh, BEIpa0aThIBaTh 00IIee MHEHHE, pa3pemarh BOSHUKAIOIINE pa3Horiacus). Bee 3To ya-
cTO ObIBacT HEBO3MOXKHO B OoublioM KoyuiekTuBe. [Ipu opranuzanuu rpymnmnoBoit paboTsl, ciaenayeT
oOparmiaTh BHUMaHHE Ha CIEAYIONINE ee acnieKThl. Hy)kHO yoenuThcesi, uto oOydaroniuecs: 00J1a1aioT
3HAHUSAMU U YMEHUSMU, HEOOXOIUMBIMU IS BBITIOJIHEHHUS TPYIIOBOro 3a/1aHus. HexBaTka 3HaHUN
OUY€Hb CKOPO J1acT O ce0e 3HATh -00yJaromuecs He CTaHyT MPWIaraTh YCUIIUN JIJIsl BHITTOJTHEHHS 3a-
nanusi. Hamo crapathes cienath CBOM MHCTPYKIIMM MaKCHMMalbHO YyeTKUMU. Hamo mpemoctaBisTh
rpymIe J0CTaTOYHO BPEMEHHU Ha BBIIOJIHEHUE 3aJaHUsl.

[Tpu paboTe B Mamoif rpymnme o0y4yaronrecs MOTYT BBIIIOJHATD CIEIYIOIIUE POJIH:

— (bacunmuraTop (MOCPETHUK-OPTaHU3ATOP NEATEITLHOCTH TPYIIIHI);

— peructpatop (3amuChIBaeT pe3yabTaThl padoThI);

— IOKJIQAUUK (JOKJIaJbIBAET PE3YyIbTaThl paOOThI TPYIIIIEI);

— KYpPHAIUCT (33aJa€T YTOYHSIIOIINE BOMPOCHI, KOTOPHIE MOMOTAIOT I'PYIIE JIy4Ille BHITIOJI-
HUTbH 3aJjaHKe, HallpUMep T€ BOIPOCHI, KOTOpasi MorJia Obl 3aJaTh JIpyrasi CTOpPOHa B IUCKYCCHUH);

— aKTUBHBIN CIyIIaTeNb (CTapaeTcs nepecka3aTh CBOMMH CIIOBAaMH TO, O YeM TOJBKO YTO T'O-
BOPHJI KTO-TTMOO W3 YJICHOB TPYMIIBI, TOMOTast chOpMyIUPOBATH MBICIIB);

— HaOoaTeNnb (IOJKEH OTMEYaTh MPU3HAKHU OMPEAeTIEHHOTO TIOBEICHUS, 3apaHee OMUCaH-
HOTO TIPENo/iaBaTesieM, U ONPENeATh, KaK WICHBI TPYIIIBI CIPABIISIOTCS ¢ BOSHUKAIOIIUMH 110 X0y
pabotel mpobremamu. OTUYUTHIBASCH TIEpeN TPYIIOM, HabmogaTenu 00s13aHbl MPEACTABIATh CBOU
3aMETKU B MAKCUMAJILHO OMKCATEILHON U 00BEKTUBHOU (popme);

— XpOHOMETPHUCT (CIEANUT 32 BpeMeHeM, OTIYIIEHHBIM Ha BBIOJIHEHUE 3aJJaHus) U JpyTHe.

[lenb: mpoBepka YpOBHsI OCBOCHHS paHee M3YUYEHHOIo MaTepuana U (pOpMHUpPOBAaHUE HaBbI-
KOB pabOThI B MJIBIX TPyMIax.

3amaun:

— aKTUBU3AIINS MTO3HABATENBHOMN JEITETLHOCTH 00yUYaIONINXCS,;

— pa3BUTHE HABBIKOB CAMOCTOSATEIbHOU MPO(EeCcCHOHANBHON NeATEeNbHOCTH: OMNpe/esieHne
BEIyIIUX U MPOMEXKYTOUHBIX 3aJad, BHIOOP ONTHUMAIBHOTO MYTH, YMEHHUE MpeaycMaTpuBaTh MO-
CJIEJICTBHS CBOETO BBIOOPA, OOBEKTHUBHO OLICHUBATH €T0;

— pa3BUTHE YMEHHI YCIENIHOTO OO0ImeHus (yMEHHUE CIylaTh U CIBIIIATh APYT APYTa, BbI-



CTpauBaTh AUAJIOT, 3a7jaBaTh BOIIPOCHI HA TIOHUMAaHUE U T. 11.);

— COBEpIICHCTBOBAHNE MEKINYHOCTHBIX OTHOIIEHUH KOJIIEKTHBE.

Metoavka npoBeIeHUs:

1. ITepssiit sTan «IloaroroBka 3agaHus Ui pabOThl B MaJIbIX Ipymnnax». 3aaanus 1 pado-
THI B MaJIBIX TPYIIaxX pa3padaThIBAIOTCS JIMOO MperoaaBaTesieM, JIN00 MPero aBaTesieM COBMECTHO
C OOyYarOIIMMHUCH.

2. Bropoii atan «Opranu3anoHHbIIN:

— 00BsABICHHE TEMbI U L1eJIM Pa0OThI B MaJIbIX IPyIIaXx;

— 00BbsCHEHHE 3aJaHNs Il paOOTHI B MaJIbIX TPYIINAX;

— 00bsABICHUE KPUTEPHUI OLIEHKH;

— JleieHue 00y4JaroUIiXCsl Ha TPYIIIBL;

— Ha3HA4YECHHE POJICH B rpymnmnax.

3. Tpernii sTan «BeINoIHEHNE 33/1aHUS B TPYIIIIE»:

— BBICKa3bIBaHME O0YYarOIIMMUCS MHEHHUH 110 BBIMOJIHEHUIO 33/1aHUS;

— 00CYXJIeHHE PE3yIbTaTOB U METOAUKH BBHITIOJIHEHUS 33/1aHUSI O0YJAIONIMMHUCS U TIPUHSITHE
IUIaHA XO0J1a BBIIIOJIHEHUS 3aJaHus;

— HaIlMCaHUE MPOTOKOJIa MAJOW TPYIIbl MO MJIAHUPOBAHMIO JESITEILHOCTU MPU BBIOJIHE-
Huu 3a1anus. 1IpoTokon AOmKEeH comepxkarh Lieib, 3aJa4i, METO/Ibl, Ha3HAUEHUE POJIE U HOPMY
BPEMEHHU BBIIIOJIHEHUS 3aJaHUS;

— BBINOJIHEHUE 33[JaHUS;

— MOJATOTOBKA OTYETA IO MPOBEACHHOW padboTe. OTUET JOIDKEeH COAepKaTh OMUCAHUE LIENH,
3a/1a4, METOJUKH BBINIOJIHEHMSI 3a/laHuUs, PE3YJIbTAThl, JOKA3aTeIbCTBA U BBIBOJBI 110 BBIIIOJIHEHHO-
My 3a/IaHHI0, OTBETCTBEHHBIX 110 POJISIM U OIKMCAHUE BBIITOJIHEHHBIX UMHU (PYHKIINIA;

4. Yerseptsiit aTan «IlogseaeHne UTOroB paboThl B MaJbIX IPYyIIax»:

— BBICTYIUICHHE JIOKJIaT9MKa C OTYETOM 10 paboTe B Manbix rpynnax. [Ipu mokmnane otuera
MO’KHO MCIIOJIb30BaTh MYJIbTUMEINNHBIE TPE3CHTALINH;

— OLIEHKa MpernojaBaTesieM 00yJaromuxcsl.

Jlenenue o0yyaromuxcst Ha TPYIIIbl — 3TO BaXKHBIM MOMEHT B OpraHM3aluy paboThl B MaIbIX
rpynnax. Croco0oB Jienenrne o0ydarouxcsi Ha TPyNbl CyHIECTBYET MHOKECTBO, U OHU B 3HAYM-
TEJIbHOM CTENEeHM ONMpeAeNsIIoT TO, Kak Oy/leT MpoTeKaTh AajbHelas paboTa B rpymnie, 1 Ha Kakon
pe3yabTaT 3Ta IPYIIIA BBIAJIET.

CriocoOb! JieneHust 00y4arouxcst Ha IPYIIbL:

1. ITo xenanuro.

OObeauHeHNe B IPYMIbI MPOUMCXOAUT 1O B3aUMHOMY BbIOOpY. 3ajaHue Ha (GOpMHpPOBAaHUE
IPYMIIBI IO KEJIaHUI0 MOXKET JaBaThCsl, KAK MUHUMYM, B IByX BapHaHTaXx:

— pa3ienuTeCh Ha IPYIIIHI 11O ... YEIOBEK.

— pa3/enuTech Ha ... paBHbIE TPYIIIHI.

2. Cay4aifHBIM 00pa3om.

['pymnma, Gpopmupyemas o NpU3HAKY CIy4alHOCTH, XapaKTepU3yeTcsi TeM, YTO B HEW MOTYT
00beTUHATHCA (TpaB/aa, He MO0 B3aMMHOMY JKEJIaHMIO, a BOJIeH citydasi) oOydaroliecs, KOTOpble B
WHBIX YCJIOBUSX HUKAK HE B3aUMOJIEHCTBYIOT MEXIy co00i MO0 maxke BpaxayroT. PaboTa B Takoii
IpyIIe pa3BUBAET y YYACTHUKOB CIIOCOOHOCTh MPUCHOCAOIMBATHCA K Pa3IMYHBIM YCIOBHUSAM Jes-
TEJIBHOCTHU U K Pa3HbIM JIEJIOBBIM IApTHEPAM.

3rtoT MeToa (popMUPOBaHUS TPYIII MOJIE3€H B TE€X CIydasx, KOrjaa mepes ImpernojaBarTeieM
CTOUT 3ajlaya Hay4UTh OOYyYaromMxcs COTpyqHUYecTBY. B aToMm ciyuyae mpemnonaBareib OJIKEH
o0yazaTh JOCTATOUYHOM KOMIIETEHTHOCTBIO B pab0Te ¢ MEXINYHOCTHBIMHU KOH(IMKTaMHU.

CniocoObl (OpMHUPOBAHUS «CITyUYalHON» TPYMNBL: KpeOuid; oObeAMHEHUE TEX, KTO CHIUT
psoM (B OJTHOM DSy, B OJTHOW MOJIOBHHE ayAWTOPHH); C TOMOIIbIO UMIIPOBU3UPOBAHHBIX «(aH-
TOB» (OJIMH M3 00YYaIOIIMXCS C 3aKPBITHIMH IJIa3aMU Ha3blBa€T HOMEp IPYMIbl, KyJa OTIPABUTCS
00y4JaroImuiics,, Ha KOTOPOTo yKa3bIBAaeT B JaHHBIII MOMEHT MpEnoaBaTeib) U T.I1.

3. Ilo onpeneneHHOMY MTPU3HAKY.

Taxolt mpu3Hak 3amaercs TM00 mpenoaaBareneM, Juoo Jro0bM oOydarommmMes. Tak, MOKHO



pa3neNuThCs MO MepBOi OyKBe MMEHH (TJIacHast — COTJIaCHAs), B COOTBETCTBHH C TE€M, B KaKO€ Bpe-
Ms TOJIa POJUJICS (Ha YeThIpe TPYIIIBI), IO LBETY TJa3 (Kapue, Cepo-royryobie, 3eJIeHbIC) U TaK Ja-
nee.

OTOT crnocol AeIeHUs] UHTEPECEH TeM, YTO, C OJJHOW CTOPOHBI, MOXKET OOBEAUHUTH 00ydYa-
IOLINXCS, KOTOpBIE JHOO PENKO B3aMMOJIEHCTBYIOT APYr C APYrom, JUOO BOOOIIE HCHBITHIBAIOT
SMOILIMOHANBHYIO HETIPUS3Hb, a C IPYrod — N3HAYAJIbHO 3a/1a€T HEKOTOPKIM OOIHi mpU3HaK, KOTO-
pBIii cOnmmxkaeT oObeAMHUBIINXCS. ECTh HEUTO, UTO X POJHHUT U OJHOBPEMEHHO OTAECISET OT APY-
rux. 9TO CO3/Ia€T OCHOBY I SMOLMOHAILHOTO MPUHATHS APYr APyra B rpymIe U HEKOTOPOTo OT-
JaJIeHus1 OT JPYTUX (110 CYTH Jieja — KOHKYPEHLUN).

4. ITo BBIOOPY «IHAEPAY.

«Jlunmep» B 1aHHOM Cllydyae MOXKET JIMOO Ha3HAuaThCs IMperojaBaTesieM (B COOTBETCTBUU C
L[eNbI0, I03TOMY B KadecTBe JIMAepa MOXKET BbICTyNaTh JH000H oOyuarouiuiics), 1100 BeIOUpaThes
oOyyaromumucs. @OpMHUPOBaHUE TPYIIN OCYIIECTBIISCTCS CaMUMH «IuaepamMu». Hanpumep, oHu
10 OYEepeU HA3bIBAIOT HMEHA TEX, KOTO OHU XOTeNH OblI B3STh B CBOIO rpynny. Habmonenus noka-
3BIBAIOT, YTO B TMIEPBYIO OUEPEb «ITHIEPHI» BRIOUPAIOT TE€X, KTO ACHCTBUTEIBHO CIIOCOOCH paboTaTh
U JIOCTUTAaTh pe3yabTaTa. HOraa naxe apyx0a v JTMYHbIE CUMIIATHH OTXOST Ha BTOPOIl MJIaH.

B ToMm citydae ecnu B ayIUTOPUH €CTh SIBHBIE ayTCalAephl, 17151 KOTOPBIX CUTYyalusi Habopa B
KOMaHJy MOXeET ObITh Ype3BbIYAHO OOJIE3HEHHOM, JIydllle WM HE MPUMEHSATH 3TOT CHOC00, WM
C/IENaTh UX <JIUAECpaMm.

5. ITo BBIOOpPY mpenogaBaTes.

B stoMm cnywae mpenonaBarenb cO3/aeT IPYNIbl 10 HEKOTOPOMY Ba)KHOMY JUIsl HETO IpH-
3HAKy, pellas TeM CaMbIM OIpeesieHHbIe Mefarornueckue 3agaun. OH MOKeT 00beTUHUTH 00y4Ya-
IOLUXCS C OJIM3KUMU MHTEUIEKTYaJIbHBIMU BO3MOXHOCTSIMHU, CO CXOXHM TEMIIOM paboOThl, a MO-
KET, HAMpPOTHB, CO3AAaTh paBHbIC MO cWie KoMaHabl. [Ipu 3TOM opranuzarop rpymmnoBoil padoThI
MOXET OOBSCHUTH MPUHLIUI OOBEAMHEHHS, @ MOKET YHUTH OT OTBETa Ha BOMPOCHI YYACTHUKOB IO
9TOMY IOBOAY.
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