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PABOYAS TIPOTPAMMA YYEBHOU JAUCHHAITJINHBI
MaremaTuka
Hanpagiaenue nogroroBku 30.05.02 «Mennuunckasi 6uopusuka»

(I)opMa NOoAroTOBKH OYHasA

kypc 1 cemectp 1, 2

nekru 72 (36/36) gac.
npakTuueckue 3auatus 72 (36/36) yac.
nabopaTopHEIE pabOTHI gac.

B TOM 4Hclie ¢ ucronb3oBanneM MAO nek. 4 (2/2) / mp. 20 (10/10) /ma6. gac.
BCEr0 YacoB ayAUTOPHOI Harpy3ku 144 gac.

B TOM 4Hciie ¢ ucronb3oBanueM MAO 24 yac.

camocrostenbHas padota 18 (9/9) uac.

B TOM YHCIIE Ha MTOJITOTOBKY K dK3aMeny 54 (27/27) gac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO) — HE TIPETYCMOTPEHBI

KypcoBas paboTa / KypcOBOM NPOEKT — HE MPELyCMOTPEHBI

3a4er CeMeCTp

JK3aMeH 1, 2 cemecTp

Pabouas nmporpaMma cocTaBjieHa B COOTBETCTBUH ¢ TpeOOBaHUAMH (heZiepalbHOTO TOCY1apCTBEH-
HOT'0 00pa30BaTEIHHOTO CTAHIAPTA BBICIIIETO 00pa30BaHMsI, YTBEPKICHHOTO MPHUKa30M MUHHUCTEP-
ctBa oOpa3oBanus u Hayku P® ot 11 aBrycra 2016 Ne 1012.

Pabouas mporpamma o0cy>k1eHa Ha 3acefanny Kadeaphl anreOpbl, TeOMETPUH U aHAIM3a MTPOTOKOJT
Ne 1 ot 04 centa6ps 2017 r.

3aBenytomiuii kaheapoii: P.I1. llenenesa
CocTaBUTEIND: K.(}.-M.H., noniedT b.H. MBanon




O06opoTHasi CTOPOHA TUTYJILHOTO JucTa PITY |

OO0opoTHasi cTopoHa TUTYJIbHOIO JucTa PITY |

|. Pabouas mporpamMmMa nepecMoTpeHa Ha 3aceqanuu enapramenTa:

[IpoToko oT « » 20 r. Ne

Hupekrop [enapramenra

(moamucek) (1.0. damumnmst)

Il. PaGouasi mporpamMma nepecMoTpeHna Ha 3acenanuu [lenapramenTa:

[IpoTokoi OT « » 20 1. Ne

Hupexrop [enapramenra

(noamnucse) (M.0. ®amunus)



AHHOTAIUA

Pabouas nmporpamma muctuminHel «Matematrkay pa3paboTaHa ISl crienua-
mucToB 1 Kypca o HanpasieHuto moarotoBku 30.05.02 «MeauruHckas 6nodusnkay
B cootBeTcTBUM ¢ TpeOoBanusamMu OI'OC BIIO no naHHOMY HarpaBiIE€HUIO U MOJIO-
KEHUIO 0 paboUUX MporpamMMax yueOHbIX TUCIUILIMH BBICIIETO MPOo(dhecCuOHATBHOTO
oOpasoBanus (yTBEpXKIeHO MprkazoM pexropa ot 08.05.2015 Ne12-13-824).

Kypc «Marematuka» sBIS€TCS IUCHMIUIMHOW MAaTEMATHUYECKOIO M €CTe-
CTBEHHO-HAy4YHOTO MK (6a30Bast yacTh). OO0IIast TPy 10€MKOCTh OCBOCHHSI TUCITHU-
TUTMHBI COCTABJISIET 6 3aU€THBIX eUHUIIBI 216 yacoB. Y4eOHBIM TUIAHOM MPETYCMOT-
peHBI JeKIMOHHBIE (72 1) 1 npakTrdeckue (72 4) 3aHATHS, CAMOCTOSITeNIbHAs paboTa
(72 1). IucumIinHa peaau3yeTcs B IEPBOM M BO BTOPOM CEMECTpPaXx.

B npouecce 00yueHus CTyA€HTHI clieHaIbHOCTH «MeaunuHckas Onodusnkar»
M3y4yalT (pyHIaMeHTaIbHbIE MEAUIIMHCKUE, NHKCHEPHbIC U WHBIC TUCIUIUIMHBI, B
COOTBETCTBUM C MpOoduiieM NOATOTOBKM U HEOOXOAMMBIE BO Bpau€OHOM MpPaKTHKE.
[Iporpamma BKIJIIOYAE€T BCE COBPEMEHHBIE pa3jesibl OMODU3UKH, B KOTOPBIX OTpa-
KEeHbl (PU3nUecKre M (PU3NKO-XMMHUUECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB Ha
Pa3HBIX YPOBHSIX OpPraHU3AlMM KUBBIX cucTteM. JluciumimHa «MaremaTukay sBIis-
eTcst 06a30BOM JIsl U3yUEHHUS BCEX MOCIEAYIOMMX AUCIUIUIMH 00pa30BaTesIbHON Npo-
rpaMMbl. MaTeMaTHUYeCKU ammapar WCIOIb3YeTCsl IJi1 ONMUCAHHUS U MaTeMaTh4e-
CKOT'O MOJICJIMPOBAHUS PA3TUYHOTO pojaa Onodu3ndeckux mnpoieccos. Bpau-onodu-
3HK JIOJDKEH OBITh MOJATOTOBJICH JIsl BHEIPEHUS M DKCILTyaTallii COBPEMEHHOM AJIeK-
TPOHHOW MEAUIIMHCKOW THUArHOCTUYECKON M BBIUUCIUTEILHOW TEXHUKH, JJISI BHEI-
pEHUS KOJIMYECTBEHHBIX METOJIOB IMArHOCTHKY JJI1 HAyYHO-UCCIIEI0BATENbCKOM Jie-
ATEILHOCTH, C IIEJIbI0 Pa3pab0TKH U BHEAPEHUS B MEIUIIMHCKYIO MPAKTUKY JOCTHKE-
HUN MEUKO-OMOJIOTUYECKUX HAYK, a TAKKE JIJISl TIeJarOri4eCcKou eaTeTbHOCTH.

[Ipennaraemas nporpamma 1o JuciuruinHe «MaTemaTuka» 00eCTeunT CiTyia-
TEJSIM XOPOIINE TEOPETUUECKHE U MPAKTUUECKUE 3HAHUS 110 MaTeMaTHKe, HE00X 01U~
MBIX JIJISl U3YyUYEHUS BCEX MOCIEAYIOMMX IUCHUILUIMH 00pa30BaTeIbHON MPOTrPaMMBI.
ConepxaHve JUCIUILIIMHBI OXBATHIBAET CIEAYIOLIME pa3eiibl MaTeMaTUKU: «JIuHen-
Has aredpa 1 aHaTUTHIecKas reomeTpusi», « KoMmruiekcHsie uncnay, «Beaenue B ma-
TeMaTU4YeCKUi aHanu3y, «luddepennmansuoe ucuncienne GyHKIUA OJHOU Tepe-
MeHHOI» «HTerpansbHOe ucuucienre QyHKIUU OJAHOW MepeMeHHOW», «OOBIKHO-
BeHHbIE MU PepeHInanbHbIe ypaBHEHUD», « DYHKIIMU MHOTUX IEpEeMEHHBIX», «Huc-
JIOBBIC U (PYHKITMOHATBHBIE PSJIBI», « DIIEMEHTHI MPUKIIATHON MATEMATHKN 1 MaTeMa-

TUYICCKOI'0O MOJCIIUPOBAHUS).



Heab n3yvyennsi TMCUMILIUHBI:

1. PaszButue y cTyJeHTa MaTEMaTUYECKON MHTYUIIMU, BOCIUTAHUE TOCTATOYHO BbI-
COKOM MaTeMaTUu4eCcKOu KyJIbTYpPbl A1 IPOJOJKEHUS 00pa30BaHus, HAy4YHOH pa-
OOTBHI WJIM MPAKTUYECKOUN JAEATENbHOCTH, PA3BUTUE €T0 MHTEIJIEKTa U CIIOCOOHO-
CTH K JIOTHYECKOMY U TBOPUYECKOMY MBIIUICHUIO.

2. OBnajeHue JOTUYECKUMH OCHOBAMHU Kypca, HEOOXOAMMBIMU VISl pELIEHUsT TEO-
PETUYECKUX U MPAKTUYECKUX 3a/1au.

3. ®opMHpOBaHUE HABBIKOB UCIIOJIH30BAHUS MATEMATHYECKUX METO/IOB K OCHOB Ma-
TEMAaTU4YECKOT0 MOJICIMPOBAHMUS MIPU M3YUYECHHUU CIIEHUAIIBHBIX JUCHUILIUH 00pa-

30BaTeIbHOM MPOrpaMMBbl U B MPO(HECCUOHATBHOU 1€SITETLHOCTH.

3agaum u3y4yeHust JMCUMILINHBI
dopMupoBaHUE NPEICTABIICHUS O POJIM U MECTE MAaTEeMATHUKH.
JlocTikeHne TOCTaTOYHO BHICOKOTO YPOBHS (PYyHIaMEHTaIbHON MaTeMaTH4e-
CKOHM TIOJITOTOBKH, TIOBBICUTh MAaTEMAaTHIECKYIO KYJIBTYPY.

3. Pa3BuTune yMeHHS omepupoBaTh ¢ a0CTPaKTHBIMU OOBEKTAMH B KOPPEKTHO HC-
M0JIb30BaTh MATEMATUYECKUE MTOHSATHUS U CUMBOJIBI JUIsSI BBIPAKEHUS KOJTHYE-
CTBEHHBIX U KQU€CTBEHHBIX OTHOIICHHIA.

4. BocnutaHue yMeHUs JOTUYECKU MBICIIUTh, YMEHUS (POpMyInpoBaTh, 000OCHOBBI-
BaTh U JOKA3bIBATh CYKJICHHS, 00yUCHHUE UCITOTH30BAHUIO PA3IMYHOTO poja
MIPUEMOB JIOTHYECKOTO CYXACHUS: ACTYKIHS M MHAYKIIHS, aHAJIA3 U CHHTE3, T10-
nobue, aHajorus, 00001IeHNe U KOHKPETU3AITHSI.

5. IlpuBuTHE HABBIKOB UCITOJIH30BAHUS MaTEMAaTUYECKUX METO/IOB U OCHOB MaTe-
MaTUYECKOTO MOJICIIUPOBAHUS B TPOPECCUOHAILHOMN JACSITEIBHOCTH.

6. CdhopmupoBaTh y CTyJICHTOB CUCTEMY TIOHSITHH, CBI3aHHBIX C IMOJTYYCHUEM H 00-
PpabOTKOM SKCIIEPUMEHTANBHBIX JaHHBIX, HHTEPIPETAIUCH MMOTYyUYESHHBIX Pe3yIb-
TaTOB.

7. CdhopmupoBaTh JOTUYECKHUE CBSA3M C JAPYTUMH MpEeAMETaMH 00pa30BaTEIbHOTO
CTaHJapTa CHeUuaIbHOCTH.

B pesynpTaTe mM3ydeHUs MAaHHOW AUCIUIUIMHBI y CTYJICHTOB (DOPMUPYIOTCS

CIEAYIOIIUEe KOMIIETEHIIUN:

Konp! u popmynu-

POBKA KOMIIETEHILHI Otansl GOpMUPOBAHUS KOMITETEHLIUN

OK-1— cnocobHocTh | 3Haer 36K aOCTPAaKTHBIX  CHMBOJIOB  MaTEMAaTHKH,
K abCTpakTHOMY OYMIEHHBIX ~ OT  KOHKPETHOTO  COZAEpKaHMUS;
JIOTUYECKYIO CTPOTOCTh MaTEeMaTHUECKUX METO/I0B, UX




MBILIEHUIO, aHAJIU3Y,
CHUHTE3Y.

YHUBEPCAILHOCTh, COYETAHHE WHIYKTUBHOTO U
JCTYKTUBHOTO ITOJXOJIOB, HAIICJICHHOCTh Ha IOHMCK
pa3IMYHOrO  poJia  3aKOHOMEPHOCTEH, YETKOCTh
(hopMyIUPOBOK U OIIPEACIICHUIM.

VYmeer

MBICJIUTh MAaTEMATHYCCKUMHKU CHUMBOJIaMH U HU3J1araTtb
0a30BEIC OIIPpCACIICHUA U IIOHATHUA OCHOB pPa3naciioOB

Kypca.

Bianeer

CIOCOOHOCTBIO MBICIIUTh MaTeMaTHUYECKUMH CHUMBO-
JaMU U CHOCOOHOCTBIO K OBICTPOMY M IIHMPOKOMY
00001IEHNI0 MATEMATUYECKUX 0OBEKTOB B paMKax pas-
JIeJIOB Kypca U cBoel MpodeCCUOHANBHOM JIesaTelbHO-
CTH.

OIIK-5 — roros-
HOCTh K HCIOJIb30Ba-
HUIO OCHOBHBIX (u-
3UKO-XUMHUYECKHX,
MaTeMaTUYeCKUX U
MHBIX €CTECTBEHHOHA-
YUHBIX TIOHSATHI U Me-
TOJIOB TIPU pEIICHUU
npo¢eCCHOHAIBHBIX
3a/1ay.

3HaeT

Ha JOCTaTOYHO XOPOIIEM YPOBHE TEOPETHYECKUE OC-
HOBBI Kypca, MPaKTHYECKUE ITOIXO0 bl U TPUEMBI pele-
HUS 33714 TI0 BCEM pasJieliaM Kypca.

YmMmeer

NpaKTUYEeCKH pelaTh CTaHIApTHbIE 3aJadyd Kypca,
OPUMEHSATh MaTeMaTHYECKUE METOJbl MPH PELIeHUH
Ipo(eCCUOHANBHBIX 33a7ad, COAEP/KATEIBHO HHTEp-
NpeTUPOBaTh MaTeMAaTUYECKHE KOHCTPYKIMH, IOHS-
THS, ONPEeNICHHs], Pa3IMYHOrO POjia OOBEKTHI.

Bnaneer

METOJJAMU IOCTPOEHUS MaTEMaTUYECKUX MOJeNen
npodeccuoHanbHbIX 3a/1a4 U COJAEPKaTEeIbHON UHTEP-
MpPEeTaLNU PE3YIbTATOB BEIYUCICHUM.




CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH KYPCA
(72 4ac.)

OO6mast TPyJI0EeMKOCTh JUCIHMIUIMHBI COCTaBIAeT 6 3a4eTHBIX eAuHHIl, 216

yaca. TpynoeMKOoCTh TeOpEeTUUECKON YacTH Kypca 72 yaca.
Wi IlepsBblii cemecTp (36 uac.)

BekTopHas anredpa u anajnurn4deckasi reomerpus (18uac.)

Pa3zaen 1.0cHoBBI JIMHeHOM ajredpsl (6 yac.)

Tema 1. Marpuubl. CBoiictBa maTpun. Onpeneauresib MaTpunbl. CBoiicTBa

onpeaeauress (2 yac.)

[TonsiTue matpuibl (mpuMepsl). Oniepannuy ¢ MaTPULIAMU: CIIOKEHUE, YMHOXKE-
HHE Ha YUCJIO, YMHOKeHUE MaTpull. CBolcTBa onepannii. CnienuanbHbIe MAaTPULIBL:
HyJIEBasA, €AUHAYHASA, JUArOHAJIbHAS, TPEYTOJIbHAS, TPAHCIIOHUPOBaHHasA. CBOKCTBA
TpaHCIIOHUPOBaHUS MaTpull. OnpeaeneHue MUHOpa MaTpUILIbl, alreOpanyeckoro J1o-
IIOJIHEHUS, OIIpelNenuTeNb MaTpulbl. PasnoxxkeHue onpenenurens 1O CTPOKE U

ctosioiry. CBoiiCcTBa ornpeenTeeil.

Tema 2. OOparnas marpuna. Kpameposckue cucrembl. Pemenne CJIAY me-

Toaom I'aycca (4 gac.)

Omnpenenenue obpatHo¥ Matpuiibl. CBolcTBa 0OpaTHOM Matpullel. Teopema cyiiie-
CTBOBaHHUS OOpaTHON MaTpHIlbl. AJITOPUTM BBIUMCIEHUST oOpaTHON MaTpuibl. Kpa-
MEpPOBCKHE CHUCTEMbI JIMHEHHBIX anreOpanudeckux ypaBHeHuit (CJIAY). Teopema
Kpamepa pemenust CJIAY. Pemenune CJIAY ¢ nomoibio 00patHoit matpulibl. Omnpe-
nenenue 6azucHoro MuHopa. OnpeneneHue paira Marpuubl. Pacimpennas marpuia
CUCTEMBI. DJIeMEHTapHbIE TPEoOpPa30BaHUsI CTPOK U CTOJIOIIOB CUCTEMbl YpaBHEHUH.
Teopema Kponekepa-Kanemnu. [Ipsmoit u oOpaTtHsiil xoa metona ["aycca (mpuBene-

HUE MaTPUIIbl CUCTEMBI K AUaroHaibHOMY Buay) pemeHus CJIAY.
Pa3znen 2.BexkTopHas anreopa (4 gac.)
Tema 1. Bekropa. J/IuHeiiHbIe onepaunu HaJ BeKTOpaMu (2 4ac.)

IlonsiTME BEKTOpa: HANPABIECHHBIA OTPE30K (YMOpSIOYEHHAs Mapa TOYEK), JJIMHA
BekTopa. Kosmmmueapuelie Bektopa. PaBeHCcTBO BEKTOPOB. JIMHENHBIE OITEpaliiy C BEK-
TOpPaMH: CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YUCIIO, €IMHNYHBIN BekTop. Cka-

JSIpHOE Mpou3Be/ieHne BeKTOpoB. CBOWCTBA CKAISIpHOTO Mpou3BeneHusd. JInneitnas



KOMOUWHaIus BEeKTOpoB. JIMHEiTHas HE3aBUCUMOCTh BEKTOPOB. bazuc. Paznoxenue no
0asucy. JlekaproBa cucreMa koopauHat. Paauyc BekTop. 3ameHa 6asuca. Koopau-
HaTbl BEKTOpa B HOBOM Oasuce. [Ipumepbl npeodpazoBaHusl KOOpAUHAT: Hapaslieib-

HBIW NIEPEHOC, TOBOPOT OCEW KOOPJIMHAT, MAaTPHUIIA TTOBOPOTA.

Tema 2. CKaHﬂpHOC, BEKTOPHOC M CMCIIAHHOE€ IIPOM3BCACHUEC BEKTO-

poB (2 uac.)

CkansipHO€e IpOU3BEACHUE U KOOPAUHATHI BEKTOPOB. PaccTosiHue Mexay AByMs TOY-
kamu OrnpezesieHne BEKTOPHOTO MPOU3BEIeHNsA. BEKTOpHOE ITPOU3BEEHUE B KOOP-
nuHaTHOUM (popme. CBoOICTBa BEKTOpHOro mnpousBeneHus. [lpaBas u neBas Tpoiika
BeKTOpOB. [limomaae Tpeyronpanka. CMmemanHoe npousseaenue. CBOMCTBA CMEIIaH-
Horo npousBeneHuss. O0ObeM mapaienenumnea Kak MoJyjb CMEIIAaHHOTO MTPOU3Be-

neHus. /lenenre oTpe3ka B 3aJaHHOM OTHOILICHUH.
Paznen 3.Ananutudeckasi reomerpus (8 1ac.)

Tema 1. AKTHBHBIC MeTOABI 00y4eHHs: «Jlekuusa or cryaeHToB: JluHuM u

IJIOCKOCTH» (2 4yac.)

PaccmaTtpuBaeTcs ogHbIN NIEpEUYEHb TUIIOB YPABHEHUH NIPSMOW JINHUU Ha

m1ockocTH. [lapameTpuueckoe ypaBHEeHHE NPsIMOM JTMHUK. Pa3penienHoe
YpaBHEHHUE MPSIMON OTHOCUTEIIBHO OPAUHATHL. Y PaBHEHHUE MPSIMOU, ITPOXOISIIEHN Ye-
pe3 ABe TOUYKU. YpaBHEHHE MPSAMOM TMHUU B oTpe3kax. O01ee ypaBHEHUE MPSIMOI
nuaun. HopManbHOe ypaBHEeHHE TpsiMoi juHuU. 2). 1). PaccmaTpuBaercst moJHbIN
IIEpEUYCHb TUIIOB YPAaBHEHUM IUIOCKOCTHU B IpocTpaHcTBe. [Tapamerpruueckoe ypaBHe-
HUE IUIOCKOCTH. BEKTOpHOE ypaBHEHHUE IUIOCKOCTU. Y PaBHEHUE INIOCKOCTH, IIPOXO-
asmen yepe3 Tpu Touku. OOuiee ypaBHeHue miaockoctu. HopManbHOe ypaBHEHHE
IUIOCKOCTHU. Y CIIOBUE MAapajuIEIbHOCTUA JIBYX IUJIOCKOCTEU. Y CIIOBUE IEPECEUCHUS

TPEX MIIOCKOCTEU B OJTHOU TOYKE.
Tema 2. VYpaBHeHMe NPSAMO¥i JIMHUM B POCTPAHCTBE. (2 Yac.)

[Ipsimast muHUS Kak mepecedeHue IBYyX IUIOCKocTel. [lapamerpuueckoe ypaBHEHHE
pAMOMN JMHUU. BEeKTOpHOE ypaBHEHHE NPSMOW JIMHUU. PaccTosiHne OT TOYKHU 10
IJIOCKOCTH, 3aJaHHOW BEKTOPHBIM ypaBHEHHEM. PaccTosHuE OT TOYKM 0 NPSMOU
JIMHUHM Ha IJIOCKOCTHU U B POCTpPaHCTBE. PaccTosiHue OT TOUKM A0 MIIOCKOCTH, 3a1aH-
HOIl BEKTOPHBIM ypaBHEHHEM. PaccTossHHEe MEXIy NPSMBIMH (CKPELIMBAKOLIMMUCS)

JIMHUSMH B IPOCTPAHCTBE. Y CJIOBUE MEPECEUEHUS TPEX MIIOCKOCTEM.



Tema 3. Kpusbie BTOPOro nopsiika Ha njio0CKOCTH, IOBEPXHOCTH BTOPOIO IO~

psaaka (2 gac.)

OO6wmwmit BUJ ypaBHEHUs BTOpOTro nopsiaka. [IpuBenenre K KaHOHUYECKOMY BUIY KpH-
BOW BTOPOTO MopsjiKa (HOBOPOT U MapauiesibHbIN nepeHoc). [lepeyens KpuBbIX BTO-
poro nopsinka. Kpusbie BToporo mopsiaka: 3JuIIuic, runepoona, napadomna. [loctpoe-
HUE KPUBBIX, CBOMCTBA KPUBBIX. [I0BEpXHOCTH BTOPOTO MOPSAKA: SJUIUIICOU], OJTHO-
MOJIOCHBIM TUNIEPOOIOU]I, SIUTUITHYECKUI mapabosion, runepOoanueckuii mapado-

JIOUI.
Tema 4. Cucrembl koopaunat. KommiekcHbie unciia (2 yac.)

[TonsipHas cuctema KOOpAUHAT, HUIMHAPUUECKAs CUCTeMa KOOpAUHAT, chepuueckas
cucrtema koopauHat. CBsi3b UX C JIEKapTOBOM cUCTEMOW KoopauHat. OnpenesieHue
KOMILIEKCHOT'O YHCJa, CONPSKEHHOE Ynciio. ['eomeTpuieckass HHTEpIpeTanus KOM-
IJIEKCHOTO 4ucia. J[efCTBUS ¢ KOMIIEKCHBIMU YHCIIaMH. TpPUTOHOMETpHUYECKas U
roka3aresibHast (POpMbI 3alTMCH KOMIUIEKCHBIX YHCEJI, CBOMCTBA OMEpaluil 1 yKa-
3aHHBIX (opm 3anucu. Dopmyna Ditnepa. Popmyna Myaspa-Jlamnaca. U3Bneuenue
KOpHs n-i creneHu u3 yucna. Kopan mMHorounena. Teopema besy. Anroputm EB-
KITUJa JeieHus MHOTowIeHOB. OCHOBHAs Teopema anreOpbl: MHOTOWICH N-i CTETICHU

MMEET POBHO N KOpHEW. Pa3noxkeHne MHOrOYJIEHOB HA MHOKHUTEIIH.

Benenne B MaTeMaTuueckuii anaau3 (18 gac.)

Pa3znen 4.11peaes nocaenoBareibHOCTH (2 yac.)

Tema 1. MmuoxkecrBa. IlociaenoBarenbHocTu. Ilpeges mocijienoBaTeIbLHOCTH
(2 gac.).

[Tonsitne MHOXkecTBa. CriocoObl 3aganHust MHOKeCTB. Ornepaliuy HaJ, MHO)KECTBaMHU.
JleficTBUTENbHBIC YMCIIA, HATypajbHbBIC, IIENbIe, PAIIMOHAIBHEIC, HpPAIlMOHATbHBIE.
DJeMEeHThl MaTeMaTHYeCKON JIOTUKH: JIOTHYECKHUE CHMBOJIBI, KBaHTOPHI. [Ipome-
KYTKHU JIEHCTBUTEIBHBIX YHCET: OTPE30K, HHTEPBaJ, OKpecTHOCTh. HepaBeHcTBa 1iist
a0coMoTHBIX BeMnYMH. CueTHOE MHOKECTBO. DKBUBAJICHTHbIE MHOXecTBa. [locre-
noBarenbHOCTh. Omnepanuy ¢ YMCIOBBIMU TOCHeoBaTenbHOCTAMU. [Ipenen uncio-
BOU mocnenoBarenbHOCTH. CBOMCTBAa KOHEYHBIX IMpENesioB. beckoHEYHO Malibie
(6.M.), 6eckoneyHo Oosbiue (0.0.) U OrpaHUYEHHBIE MOCIeA0BaTEILHOCTH. CBOM-
ctBa 0.M. u 0.6. mocnegoBarenbHOCcTel. HeompeneaeHHble BbIpaKEHUsI, PACKPBITHE

HeonpeneneHHoctel. CTaHgapTHBIE CIydand PacKpbITHS HEONPEIEIEHHOCTEH (HOoab



Ha HOMb, OECKOHeUHOCMb HA OeCKOHeYHOCmb, OeCKOHeYHOCmb MUHYC OecKoHey-
HOCMb, HOJIb HA OeCKOHeYHOCMDb): ACIIEHHEe MHOTOWICHOB, SKBUBAJICHTHBIC BhIpaXKe-
HUs, yAaJIeHUEe KOpHEH. MOHOTOHHBIE MOCIEN0BATEIbHOCTH, TEOMETPUUECKAS MPO-
rpeccust. Yucio E, BTopoit 3amedatensHbIN TIpenes, HaTypaibHble Jorapudmsl. Jlo-

rapupmupoBanue. PakTopuansl. ApupmMeTnaeckas mporpeccusl.
Pazgen 5.®@ynkumu. Ilpenes, HenpepoiBHOCTH (PyHKUMIA. (4 yac.)
Tema 1. Omnpepesnenne pynxuuu. [lpenen pynxumii (2 yac.)

Omnpenenenue ¢ynkuuu. CriocoObl 3agaHus QyHKIUN: TaOIUYHBINA, TpaduuecKuil,
aHanutndeckuil. OrpannueHnsie GyHkuuu. HekoTopsle cenuanbHble CIOCOObI 3a-
naHusl QyHKUWNA: HEIBHO 3a/IaHHbIE (PYHKIUU; CIOXKHbIE PYHKIMU; QYHKINHU, 3a]JaH-
Hble pyHKIMU. OnpeneneHue oopaTHoil GyHKIMHU. DiaeMeHTapHble pyHKIUU. OCHOB-
HbI€ AyIeMeHTapHble PyHKuMH. Kinaccsl aneMenTapHbix GyHKUIuM. ['unepbonnyeckue
¢yukuu. [penen pynkuuu. [Ipenen cneBa u npenen crpasa. CBolicTBa NpeesoB
¢yHKUMHA. 3aMeHa IepeMEHHBIX B nipenenax. [lepBblil 1 BTopoii 3aMevaTenbHbIe pe-

JACJIBI. CraencrBus pCaAcCiIoOB.

Tema 2. beckoHeuHO MaJjible U 00JblIHe. JKBUBAJIEHTHOCTh U HeNpepbIB-

HOCTb PpyHKUMI. (2 4yac.)

Onpenenenne 6€CKOHEYHO MaJIBIX U OeCKOHEUHO O00bux GyHkmii. CBoicTBa Oec-
KOHEYHO MaJIbIX U OECKOHEYHO OoJibliuX BennunH. CpaBHeHHE (DyHKIMI. DKBHUBA-
JEHTHOCTh QYHKUUU (6ecKOHeuHO Manbix eenuduH). IKBUBAJIEHTHOCTb 3J€MEHTap-
HbIX QyHKUMN. Brurcnenue npeenos ¢ HOMOIIbIO SKBUBAJIEHTHBIX OECKOHEUHO Ma-
JBIX BeIUYUH. JlorapupmMupoBaHue npu pacKpbITUU HEOIpeneIeHHOCTEN B mpee-
nax. Onpenenenre HeNpepbIBHOCTH (PYHKIIMU B TOUKE U B 00sacTH. Touku pa3pbiBa.
Knaccudukanus Todek pa3psiBa. TOUKH pa3pbIBa MEPBOTO poAa: TOUYKH YCTPAHUMOTO
pa3pbiBa, TOYKM KOHEUHOTO cKauka. Touku pa3pbiBa BTOporo poja. Haxoxaenue To-
YeK paspbiBa (YHKIIMHM OJHOUW mepeMeHHoW. CBOMCTBa HEMPEPHIBHBIX (DYHKIMI Ha

otpeske. Teopema Beinepmrpacca. Teopema bosbiiano-Kormm.

Paznen 6.IndpdepenumanbHoe ucunciaenne (QYHKIUIA OJHON NepeMeHHOM
(4 gac.)

Tema 1. IIpousBoanas pynkuuu. Bexkrop ¢pynkums (2 yac.)

dusnueckoe cojiep:KaHre MPOU3BOAHON KakK Mpees CPeIHe CKOPOCTU JBUKECHHUS.

Omnpenenenre MpoU3BOAHON HYHKIIUK OHON TiepeMeHHo. [IpuHsaThie 06003HaUYeHUS



IIPOU3BOHOMU. [IpuMepsl BeIuMCIEHNS TPOU3BOIHON, UCXOI U3 ONPEAEIICHUS MPO-
n3BoAHOU. Juddepenuman pyHkuny Kak JUHEHHAs 4acTh MPUPALICHUS (QYHKIMH.
["'eomeTpuueckuii cMbICI IPOU3BOAHON U AU pepeHnnana GyHKIuU. Y paBHEHHE Ka-
catenpHOU K Tpaduky ¢yaknuu. [Ipunoxenune muddepennmana (mpubIMKEeHHBIC
BBIUHCIICHUS), TPUJIOKEHHE MPOU3BOAHBIX. [loHsATHE BEekTOp (yHKIMHU, Togorpad.
[IpousBogHas BeKTOp (HYyHKIUHU, T€OMETPUUECKUN U (u3nueckuil cmpica ee. CBOM-
CTBa MPOU3BOJHBIX BEKTOp (pyHKIMU. Pa3noxenune nepBoi U BTOPOW MPOU3BOAHBIX

BEKTOp (pyHKLIMHU, KacaTellbHasl U HOpMaJlbHasA cocTasiisitomue. Kpususha.
Tema 2. OOmme npaBuia tupdepeHunpoBanus GpyHkuuii (2 yac.)

O6mue mnpaBuna auddepeHIUpPOBaHUS: MPOU3BOAHAS KOHCTAHTHI, MPOU3BOJIHAS
CYMMBI, IPOU3BOHAsI IPOU3BENICHUS, TPOU3BOIHAS YACTHOTO IBYX (QyHKuMii. [Ipo-
u3BoJIHAsA cioxkHOU pyHkumu. Juddepennman cioxuoit pynkuun. CBOMCTBO UHBA-
puaHTHOCTH JuddepeHnnana nepBoro nopsaka. Tadbiuna npou3BOIHBIX OCHOBHBIX
aneMeHTapHbIX QyHKUUi. [TponsBoaHas oOpaTHON (PyHKIMM, 3aJaHHON MapaMeTpu-
YeCKH, 33JJaHHOI HesiBHO. Jlorapudmuueckoe auddepenuuponanue. [IponsBoHbie
BBICILIUX NOPAAKOB. Bropast mpon3BoaHast CloxKHON (PYHKIMH, 33JaHHOM ITapaMeTpu-
4yecku, oopaTHoi GyHKImH. PackpbiTie HeonpeaeIeHHoCcTel o mpaBuity Jlonuras.
IIpuBeneHue pa3nMuHOIO poja HEONPEAECIEHHOCTEN K HEONPEAEICHHOCTH IpaBuia

Jlonurans.
Pasnen 7.MccnenoBanue noenenust pynkumii (8 uac.)
Tema 1. ®opmyJia Teitnopa. Teopemsl o cpeanem (4 yac.)

®opmyna Telnopa, mpumepsl pazioxkenus. OctaTounbiit wieH Gopmynsl Teiinopa B
dopme Ileano u Jlarpamxa. Teopemsi o cpeanem uist auddhepeHupyeMbix GyHKITHNA:

teopeMmbl M. @epma, M. Pous, JI. Jlarpanxka, O. Komw.
Tema 2. HccaenoBanue nosenenunsi pyHkumi (4 yac.)

[Tpu3nak MOHOTOHHOCTH (PYHKIIMU. OThICKaHNE HAUOOJBIINX U HAUMEHBIINX 3HaUe-
Hull Qynkuuu. HeoOxoanmoe ycioBue 3KCTpeMyma — MOAO3PUTENbHBIE TOUYKH Ha
skcTpemyM (I1. @epma). locTaTouHbIE CTPOTOro IKCTPEMYMA C MPUMEHEHHUEM Tep-
BOU 1 BTOPOI mpou3BoAHON pyHKIMU. BeimykiiocTs. Touku neperuda. Onpeaenenve

ACUMIITOTBI: BEpTUKAJIbHbIE U HakJIOHHbIE. [locTpoeHune rpadukoB GyHKIUH.



i Bropoii cemectp (36 uac.)

DYHKIUN HECKOJbKHUX NepeMeHHbIX (6 Jac.)

Paznen 8. @ynkunu HeckoabKUX nepeMenubix (PHII) (6 yac.)
Tema 1. OcHoOBHbIE NOHATHS U onpeaesieHus. (4 yac.)

Onpenenenne OHII, okpectHOCTh TOUKH. O6nacTh onpeneneHus GyHkuuu. Jinauu
yposus. [Ipenen mocnenoBarenbHOCTH, Tpeaen GyHKIUUA. YacTHbIE TPOU3BOIHBIC.
[Tonnoe mpupamenue Gpynkunu, noausid auddepenunan ynkuun. Juddepeniu-
aJIbl BBICHINX TOPSAKOB, IPOU3BOIHAS CIOKHON (DYHKITMH, HESBHO 3a/IaHHOM, MPO-
M3BOJIHAS 110 33IaHHOMY HAIPaBIICHUIO, TpaueHT QyHKIHH. [IpuMepsl BEIUnCICHUS
YaCTHBIX NPOU3BOJHBIX. ['eoMeTprUUYeCKuil CMBICT YaCTHBIX MPOU3BOJHBIX U JUdde-

peHLMalIa, KacaTeabHas INIOCKOCTh U HopMallb. Dopmyita Teiiiopa.
Tema 2. Ixcrpemym pyHkumu. (2 yac.)

OkcTpeMyM (yHKIMH MHOTHX NepeMeHHbIX. [lonck HanOonbIIero 1 HaMMEHbIIEro
3HAYEHUU (PYHKIMU B 3aMKHYTOM OIpaHUYEHHON 0OJacTH. Y CIOBHBIM 3KCTPEMYM.

Meton muoxuTenen Jlarpanxa. [IpuMepsl HaX0XKIEHUS YCIIOBHOTO 3KCTPEMYMa.
HNHuTerpanbHoe ncuunciaenue GyHKuuM oaHoi nepemenHoi (14 yac.)

Pa3znen 9.Heonpenesienublii uHTErpaJ (6 uac.)
Tema 1. TabGauunble nHTErpaJbl. CBoiicTBa uHTErpaJja (4 uac.)

[Tonstue mepBooOpazHoit ¢ynkuuu. HeompeneneHuwii muterpan. CBsizb MEXIy
muddepennimpoBanueM W WHTErpupoBaHueM. CBOICTBA HEONPEEICHHOTO WHTE-
rpana (mpaBuia WHTErpupoBaHusi). Tabmuia OCHOBHBIX WHTerpajoB. Hemocpen-
CTBEHHOE MHTerpupoBaHue. MHTerpupoBanue noacTaHOBKOM, MpUBEEHUE K TaOINY-

HBIM UHTErpajiam.
Tema 2. OcHOBHBIC METObI MHTETPUPOBaHU4. (2 yac.)

dopmysa UHTErpupoBaHus o yacTaM. OCHOBHBIE MOABIHTETpaJIbHbIE (DYHKLINU, TS
KOTOPBIX MCIOJIB3YETCS METOJ HHTETPUPOBAHHUS 110 YacTsIM. IHTerpupoBanue pauu-
OHAJIBHBIX p00EH C IOMOIIBIO Pa3/IOKEHUs HA IpocTeiine Apodu (MeTo Heolpe-
JEJeHHBIX K03 GULIMEeHTOB). IHTErpupoBaHre HEKOTOPBIX UPPALUOHANBHBIX (QYHK-
[1i1, HEKOTOPBIX TPAHCIIEHIEHTHBIX (PYHKLUH (TpUrOHOMETpUYECKUX QPYyHKIMIT). Oc-

HOBHBIC 3aMCHBI. YHI/IBepCEUII)HaH TPUT'OHOMCTPHUUICCKAA ITOJCTAHOBKA.



Pasnen 10. Onpeaesnennsiii uHTEerpat (8 yac.)
Tema 1. OmnpepnesienHbIid HHTErpad. (4 yac.)

Onpenenennsblii uaterpai (Pumana), ero reomerpuyeckuii cMbicia. OCHOBHBIE CBOM-
CTBa ompeieIeHHoro naTerpaia. Hemocpeacrtsennoe naterpuposanue. OnpeneneH-
HBIM MHTETPal ¢ MEPEMEHHBIM BEPXHHUM TIPEICTIOM, €T0 HETPEPHIBHOCTh U nudde-
penupyeMoctb. ®opmyna Herorona Jleionuna. MHTerprpoBanue 3aMeHOM mepe-
MeHHbIX. Dopmyia HUHTErpupOBaHHUSI IO YACTSAM B olpeieieHHOM nHrerpaine. Heco6-
CTBEHHBIE MHTETPaJIbl C 0ECKOHEYHBIMU MTPe/ieSIaMU U OT HEOTPAaHUYECHHBIX (DYHKIIH.

AOGCOIJIIOTHO CXOIAIIMECS UHTETPATIBI.
Tema 2. Ilpuiio:keHus onpeneIeHHOro0 MHTerpaJa. (2 yac.)

TeopeMa 0 CpCOAHCM. Brruucnenue Iiomaanu KpHBOJIHH@ﬁHOﬁ TpaliCuuu, oO0BbeMa
TCJla BpalllCHUA, JJIMHBI IYT'HU, ITIOI[AAN ITIOBECPXHOCTHU BPAIlICHHA. YuciieHHOE UHTE-

rpupoBanue: Gopmyiia IpsIMOYToJIbHUKOB, Tpamnenuid, CUMIICOHA.

Tema 3. AkKTHBHBIC MeTOAbI 00yueHus: «Jlekuus ot cryaenroB: Ilpuioxke-

HHA MHTErpaJga» (2 Jac.)

N3ydyeHne cBOMCTB U MPUEMOB BBIYMCIICHHS PA3JIMYHOTO POJIA OIPEIEIICH-

HBIX MHTErpajgoB. ['€OMETpHUYECKUN CMBICI OIPEACICHHOIO WHTETpalia.
Henocpencreennoe nnterpupoBanue. Beruncnenue miomaayd KpUBOJIMHEWHON Tpa-

neuuu, oobeMa Tesia BpallleHusl, IJIMHbBI AYTH, TJI0IIAI1 IIOBEPXHOCTH BpPAILICHHUS.
undpepenunanbubie ypaBHeHnus (8 yac.)

Paznen 11. OObikHOBeHHBbIE AU depeHnaIbHbIE ypaBHeHud (8 yac.)
Tema 1. [AuddepeHunanbHble ypaBHEHHS EPBOro nopsaaka. (6 1ac.)

OcHosubie nousatus. Y nepBoro nopsiaka. 3agada Komm. Teopema cyiiecTBOBaHHS
Y €UHCTBEHHOCTH 3a1auu Ko, reomeTpuueckoe coaepKaHue TeOpeMbl. 3a1auu,
MPUBOIAIINE K OOBIKHOBEHHBIM TG (DEepeHITNaTBLHBIM YpaBHEHUAM. MeTO H30KJIVH.
Y ¢ pazgensromumucs nepeMeHHbIMA. OTHOPOJIHBIE YPABHEHHS IIEPBOTO MOPSIAKA.
JY, npuBoasimecss K OJHOPOAHBIM ypaBHEHUAM. JIMHEHHbIE ypaBHEHUs MEPBOTO
nopsinka. YpasHenusi bepayum. YpaBHenus B moiaHbx quddepennmanax. YncieH-
Hbie MeToabl pemenus Y. 3amaua Komu. OnHomiaroBsie metoasl. Mtepannonnas
cxeMa Merona Jdiniepa. ['eomerpuueckast uHTepnperanus pemeHuda. Cxema Merona

Ditnepa ¢ nepecuetoM. [TorpemHOCTh pelieHusl.



Tema 2. AuddepeHunanbHbie ypaBHEHUS] BBICIINX MOPSIAKOB. (2 4ac.)

JY Bbeicnx nopsakos. Y, gonyckarmomue MOHUKEHUS NOPSAAKOB. JInHelnbie 1Y
(JIAY) ¢ nocrossuabiME KO3 Puimentamu. Cuctemsl JIJIY ¢ nocrosiHabiMu K03 u-

[UCHTaMHU.
Yucsosble 1 QyHKIMOHATBbHBIE pAabI (8 yac.)

Pasnen 12. YwucaoBbie M pyHKIHOHAJIbHBIE PsabI (8 yac.).
Tema 1. YwuciaoBble psiabl, IPU3HAKHA CXOAMMOCTH. (2 yac.)

[TonsiTe yncaoBoro psaa. CxonuMocTs U cymma psaa. Jlecrsus ¢ pangamu. CBou-
CTBa cxoasmmxcs panoB. [Ipu3Haku cXoAUMOCTH: MPU3HAKUA CpaBHEHUS (0000IIECH-
HBIIl TApMOHUYECKUH Psifl), UHTETPAJIbHBIN PpU3HAK cxoaumocTu Koiu, BbleneHue
IJIaBHOW 4acTH, MpHU3HaK cxoaumoctu JlamamOepa, paaukanbHblid npu3Hak Komm.
3HaKoIepeMeHHbIE psibl. AOCOIOTHAS U YCIOBHAasl cxoaumocThk. CBoiicTBa abco-

JIOTHO CXOISITUXCS PAA0B. 3HaKoUYepeayromuecs psaasl. [Ipusnak Jleionua.
Tema 2. @OyHKIHOHAJIbHBbIC U CTeNIEHHbIE pAAbI. (4 Yac.)

O YHKIUOHAIBHBIE PAJIbI, PABHOMEPHAS CXOJUMOCTh, MaKOPUPYEMBIE PSAJIbI, TOYJICH-
HBIN Mepexo/1 K Mpeeny, noujeHnoe nuddepeHirpoBanue, uHrerpupoBanue. [lons-
THE CTeneHHOoro psina. Teopema Abens. OnpeneneHue paanyca CX0AUMOCTU CTEIEH-
HOTO psia. CBOMCTBA CTEMEHHBIX psAOB. Paznoxenue GyHKIMA B CTETICHHBIC PSJIBI.

Psn Teiinopa, ocrarounsiii wieH popmyiibl Teitntopa. O000IIEHHBII CTENEHHON PSi.
Tema 3. Psaabl @ypse. (2 yac.)

Onpenenenue psaga ypse GyHKIMY, TOTHAS CHCTeMa (PYHKIIUMN, OpPTOTOHAIBHBIC CHU-
cTeMbl (QYHKIHM, pa3noxenue QpyHkiuit B psg Oypwe, popmMyibl paznoxenus. Pas-
JI0’KEHHE TI0 KOCHHYCaM U TI0 CHHYcaM, KOMITIeKCHast (hopma 3anucu, CrieKTpaibHbIe

XapakTepucTuku psana Oypee.

CTPYKTYPA U COJIEP’KAHUE IMTPAKTHYECKOM
YACTHU KYPCA (72 uac.)

OO6m1as TpyI0€MKOCTh JUCHMUILUIMHBI COCTABIISET 6 3a4eTHBIX eAuHUIL, 216 yaca. Tpy-

JOEMKOCTh MPAKTUYECKOM YacTu Kypca 72 Jaca.



td Tlepsblii cemecTp (36 yac.)

Paszaen 1.BexropHas anredpa u ananuruyeckas reomerpus (18 yac.)

3anstue 1. Matpunpsl. Onpexeanteib MaTpuibl. CBoilicTBa ompeaeuTes
(2 uac.)

1. Marpuusl. Onepauun ¢ MaTpuLaMU: CJI0KEHHUE, YMHOKEHHE HA YUCIIO0, YMHOXKE-
Hue Matpull. CrnenuanbHble MATPULBL: HYJIEBas, €AMHUYHAS, THarOHaIbHAs, Tpe-
yrojibHasi, TPAHCTIOHUPOBAHHAS.

2. CBolicTBa TPaHCIIOHUPOBAHUS MaTpUll. Bbruncienre MUHOPOB MaTPHIIbI, aJreo-
panvecKuX JIONOJHEHUW, ONPEIETUTENS] MATPULIBI.

3. Pasnoxenue ompenenurtens 1Mo CTpoke u crondiy. CBOWCTBa ONMpeaeIuTeNcH.

Brruncnenue onpenenuTene crenuaibHbIX MaTPULL.

3ansaTue 2. QOparHas matpuna. KpamepoBckue cucremsl (2 4ac.)

1. Beruucnenue oo6patHoit maTpuilsl. CBoMcTBa 0OpaTHOM MATpHUIIb. Y CIIOBUSI CY-
IIECTBOBAHUSI 00PATHOM MaTpHUIIbl. AJITOPUTM BBIYUCIICHHS OOPaTHONW MAaTPHUIIBI.

2. KpamepoBckue cucTeMbl JUHEHHBIX anredpandeckux ypasHenuit (CJIAY). Perme-
Hue CJIAY meronom Kpamepa.

3. Pemenune CJIAY ¢ momorisio 0OpaTHON MaTPHUIIHL.
3ansaTHe 3. AKTHBHBIE MeTOABbI 00y4eHusi: «Maremaruyeckue 00 ¢ MaTpH-
namMm» (2 gac.)

HpeI[BapI/ITeJ'IBHO CTyACHTAaM BbLIAACTCS CIIMCOK IMMPUMCPHBIX 3a/1a4, KO-

TOpble OynyT pa3bIrpbIBaThca BO BpeMs «Mamemamuueckozo 605».

CTyeHThI TPYIIBI ASTATCSA Ha IB€ KOMaH bl (moarpymnisl). Komansl
pELIAOT OJJHU U TE K€ 3aa4H, KOTOPBIE 3aTEM [0 0YEPEIH PACCKA3bIBAIOT PELICHUS,
a CONEPHUKH UX MPOBEPSAIOT (OMMOHUPYIOT). Pe3ynbTarhl peiieHus u OnmnoHupoBa-
HUsl QUKCUPYET KIOpU U3 Unciia cTyAeHToB. [IpenonaBaTenb BXOJAUT B COCTAB KIOPH.

PCBYJ'IBTaTBI cadyu BKIIIOYAKOTCA B peﬁTHHF KaXXJ0I0 CTYACHTEI.
BOI’lpOCbl u 361()6111% 6bIHOCUMDbIE HA 3AHAMUE.

1. Beruucnenne panra matpuiibl. [lonck 6a3ucHoro MuHopa.
PacmimpenHass maTpuila CHCTEMbl. DJIEMEHTapHbIE MPEe0Opa3OBaHUS CTPOK U
CTOJIOIIOB CUCTEMbI YPABHEHUH.

3. Ycnous teopembl Kponekepa-Kanennu — yciaoBue cyliecTBOBaHUS PEILICHUS CHU-

CTEMBI JIMHENHBIX YPAaBHEHUM.



4. Tlpsimoii n 0O6patHBIt X0 MeToaa ["aycca (mpuBeneHne MaTpuIbl CUCTEMBI K J1Ha-

roHansHOMYy Buay) pemenus CJIAY.

3ansatue 4. Bekrtopa. JIuneinbie onepauuu HaJ BEKTOPaMHU
(2 gac.)

1. Onpenenenve BEKTOpa: HAMPaBICHHBIA OTPE30K (YMOpPsAOYEHHAs! mapa TOYEK),
nnvuHa BekTopa. KommmHeapHbie Bektopa. PaBeHCTBO BEKTOpOB. JIMHElHBIE OTie-
paluu ¢ BEKTOpaMH: CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YHCJIO, CIMHUAY-
HBIN BEKTOP.

2. CxkansipHoe mpou3sBeieHre BeKTOpoB. CBOMCTBA CKAISIPHOTO MpousBeaeHus. Jlu-

HelHas KOMOWHAIUS BEKTOPOB.
3ansaTHe S. AKTHBHBIE MeTOAbI 00y4eHus: «MaremaTuyeckue 00U C BEKTO-

pamm» (2 gac.)

JluHerHasg HE3aBUCUMOCTh BEKTOPOB.

1. basuc. Paznoxenue no 6a3ucy. JlekaproBa cucteMa KOOpAUHAT.
2. Pagmyc BekTop. 3amena 6a3uca. KoopauHaTsl BEKTOpa B HOBOM 0asuce.

3. IIpeobpazoBanue KOOPIMHAT: MApaUICIbHBIN IEPEHOC, TOBOPOT OCEHM KOOPUHAT.

3ansaTue 6. CrajsipHoe, BEKTOPHOe W CMEIIAHHOE IMPOU3BedeHHE BEKTOPOB
(2 gac.)

1. CkansipHoe mpOU3BEICHUE U KOOPAUHATHI BEKTOPOB. PaccTosiHue MEXIy IBYyMs
TOYKaMH

2. OmnpeneneHre BEKTOPHOTO MPOU3BeACHNS. BeKTOpHOE Mpon3BeACHNE B KOOPIH-
HaTHOU (hopme. CBolicTBa BeKTOpHOro npousBeneHus. [IpaBas u neBas Tpoiika
BEKTOPOB.

3. IInomanp TpeyronbHuka. CMmemanHoe mpousBeneHue. CBOWCTBA CMEIIAHHOTO
npousseneHusi. O0beM mapanienenunesa Kak MoIyJib CMEIIAHHOTO MPOU3Be/Ie-
HUS.

4. JleneHue oTpe3ka B 3aJJTaHHOM OTHOIIIECHUHU.

3ansaTue 7. YpaBHeHHE NPAMOM JJUHMH HA IJIOCKOCTH. Y pPaBHEHHE ITIOCKOCTH
(2 vac.)

1. TlapameTrpuueckoe ypaBHEHUE MPsAMO InHUU. Pa3penieHHoe ypaBHEHUE TPsIMOiA

OTHOCHUTCJIIbHO OPAWHATHI.



2. YpaBHEHHUE NPAMOI, MPOXOAIICH Yepes ABe TOUKH. Y paBHEHUE MPSMOIl TUHUH B
orpe3kax. OOuiee ypaBHeHue npsaMoi auHUU. HopManbHOE ypaBHEHHE MpsMON
JIMHUY.

3. IlapameTrpuueckoe ypaBHEHHE IUIOCKOCTU. BeKkTopHOE ypaBHEHHE IJIOCKOCTH.
YpaBHeHHeE III0CKOCTH, IPOXOAIIel yepe3 Tpu Touku. Ob1iee ypaBHEeHUE MJ10C-
KOCTH.

4. HopmanpHO€ ypaBHEHME IIJIOCKOCTH. Y CIIOBUE NapajuIeIbHOCTU JBYX IJIOCKO-

CTEU. Y CIIOBUE MEPECEUYEHUS TPEX MIIOCKOCTENU B OJTHOU TOUKE.

3ansTue 8. YpaBHeHHMe NIpPSIMOii JINHUH B IPOCTPaHcTBe. BhiunciieHue paccro-

stHU# (2 yac.)

1. Ilpsmas IuHMS Kak mepeceueHue IByX miockocten. [lapameTpuueckoe ypaBHe-
HHUE NPAMOU JINHUH. BEKTOpHOE ypaBHEHHE NPSMON JINHUH.

2. PaccrosHue OT TOYKH /O TJIOCKOCTH, 3aJaHHOW BEKTOPHBIM ypaBHeHHEM. Pac-
CTOSIHHE OT TOYKH 1O IPAMOU JIMHUU Ha IUIOCKOCTHU U B IIPOCTPAHCTBE.

3. PaccTosiHHE OT TOYKHM J0 MJIOCKOCTH, 33JaHHOM BEKTOPHBIM ypaBHeHHEeM. Pac-
CTOSIHME MEXy NPSIMbIMH (CKPELIMBAIOIIMMHUCS ) IMHUSIMH B IPOCTPAHCTBE.

4. TlonspHas cucteMa KOOpJAWHAT, IUIMHAPUYECKas CUCTeMa KOOpAUHAT, chepuye-

CKas CUCTEMA KOOpAUHAT.

3ansaTue 9. AKTHBHBbIE MeTObI 00yueHus: «KMaTtemMaTnueckue 00U ¢ KPpUBBIMH

BTOPOI0 MOPSIAKA HA MJIOCKOCTH» (2 4ac.)

1.  OOmwuii BUJ ypaBHEHUSI BTOPOTO MOPSIIKA.

2. IlpuBeneHue K KaHOHMYECKOMY BHIY KPHUBOM BTOPOTO TMOPSJIKA
(TOBOPOT U MapajieTbHBIN MEPEHOC).
3. IlepedeHn KpUBBIX BTOPOTO MOpsika. KpuBbie BTOpOTo mopsiiKa: SJITUIIC, TUTIEP-
6ona, mapaboina. [ToctpoeHue KpuBbIX, CBOMCTBA KPUBBIX.
4. Teopema besy. Anroputm EBkiinnia aenenusi MHOrowieHOB. OCHOBHAs Teopema
anreOpbl: MHOTOWIEH N-i CTENEHW UMEET POBHO N KOpHEW. Pa3nokeHne MHOTO-

YJICHOB HAa MHOXKUTEJIH.
Pasgen 2.Benenne B MaTemaTudueckuii anaaus (18 gac.)

3ansaTue 1. Ilpenesn mocsienoBaresabHOCTH (2 yac.)

1. Ilpenen uncnoBoi nocienoBarebHOCTH. CBONCTBA KOHEUHBIX MpeIesioB. becko-
HeYHO Mauble (0.M.), 6eckoHeuHo Oobire (6.0.) U orpaHUYEHHBIE TTOCJIEI0BA-

tenpHocTU. CBolicTBa 0.M. U 0.0. mOC/I€10BATEILHOCTEN.



2. HeomnpeneneHHbie BBIpAKEHUS, PACKPBITHE HeompeaeaeHHocTell. CTannapTHbIe
CIIy4ad pacKpBITHS HEOIpeaeIeHHOCTeN (Holb Ha HOb, becKOHeYHOCmb Ha bec-
KOHEUHOCMb, OECKOHEYHOCHb MUHYC OECKOHEYHOCb, HOlb HA OECKOHEYHOCMD).
JICTICHNE MHOTOYJICHOB, SKBUBAJICHTHBIE BRIPAKEHUS, yIaJICHUE KOPHEH.

3. MoOHOTOHHBIE TTOCIIEIOBATEILHOCTH, T€OMETPUYECKas MpoTrpeccus, apudpmeTnye-
CKasl IPOrpeccusl.

4. Bropoii 3amMeuaTeNbHBIN Tpeen, HaTypalbHbIie JIorapudMel. Jlorapudmupona-

HUC. CDaKTOpI/IaJIBI.

3anstue 2. Omnpenenenune ¢ynxkuuu. Ilpenen d¢ynkumii. HempepbiBHOCTH

(pyuxkumi (2 yac.)

4. CnocoObl 3a1anus GQyHKUMNA: TAOIUYHBIN, Tpaduueckuil, aHanutuyeckuii. Orpa-
HUYeHHbIe PyHKIIMU. HexkoTopeie criennanbHble CIOCOObI 3a1aHus PYHKIUI: He-
SBHO 3a/IaHHbIE (DYHKIIMH; CJIOKHbIE (DYHKIMH; (PYHKIUH, 3aJaHHbIE (PYHKIUU.

5. Ompenenenue obpatHoil QpyHKUMH. DnemMeHTapHble (pyHKuMU. OCHOBHBIE 3Je-
MeHTapHble (QyHkuuu. Knaccel aneMeHTapHbIX (yHKUuN. ['mnepOonnyeckue
(GyHKUIHU.

6. Ilpenmen ¢ynknuu. Ilpenen ciea u npeaen crnpaBa. CBoWCTBa MPEACIOB (HYHK-
M. 3aMeHa IEpEMEHHBIX B npenenax. [lepBoiil u BTOpoi 3aMedaresibHbIe Mpe-
nenbl. OnpeneneHne HeNpepbIBHOCTU (DYHKIIMU B TOUKE U B 00JIaCTH.

7. Touku pa3psiBa. Knaccuduxkaius Touek pazpsiBa. TOUKH pa3pbiBa EPBOTo Pojia:
TOYKHU YCTPAHUMOTO Pa3pbiBa, TOUKH KOHEYHOI0 CKauka. TOYKH pa3pbiBa BTOPOTO
poaa. HaxoxieHre Touek pa3pbiBa GyHKIIMHU OJHOU nepeMeHHoi. CBOWCTBA He-
npepbIBHBIX (DyHKIMI Ha oTpe3ke. Teopema Beliepuirpacca. Teopema bosnbuano-

Kormm.

3anaTue 3. bBeckoHeuHO MaJIbie M 0€CKOHEUYHO 00JIbIINE BeJIUYUHBI. DKBHUBA-

JIECHTHOCTH (2 4ac.)

1. BeckoneuHo mamnbie U OeckoHeuyHO Ooubiue GyHKIMU. CBONHCTBa OECKOHEYHO
MajbiXx U OeckoHeyHO Ooybmux BenmuuuH. CpaBHeHUE (YHKIWNA. DKBUBAJICHT-
HOCTb QYHKIMH (6ecKOHeUHO MablX GeuyuH). DKBUBAICHTHOCTH 3JIEMEHTAPHBIX
GyHKUIHHA.

2. BrpruncieHre mpeaenoB ¢ MOMOIIBI0 SKBUBAJICHTHBIX OCCKOHEYHO MaJIbIX BEJH-
YUH.

3. JlorapudpmupoBanue npu pacKpbITHH HEOTPEACICHHOCTEH B Mpeieax.



3ansaTue 4. AKTHBHBIC MeTOABbI 00y4eHus: «MaremaTtudeckue 00M C mpeae-

Jamu GyHkumin» (2 yac.)

HpeI[BapI/ITCJ'IBHO CTyACHTaM BbIJIACTC CIIMCOK IIPUMCEPHBIX 3a/ia4, KO-

TOpbIEe OYIIyT pa3bIrPhIBaThCS BO BpeMsi «Mamemamuueckozo 601».

CryneHThl AeNATCS Ha IBE KOMaHbI (MOATpyInbl). KoMaHbl penaT OJHU U TE Ke

3a/1a4M, KOTOPHIE 3aTEM 10 OYEPEAN PACCKA3BIBAIOT PEIICHUS, & COIEPHUKH UX MPO-

BEpSIOT (ONMMOHUPYIOT). Pe3ynpTaThl perieHns u ONmoOHUPOBaHUs GUKCUPYET KIOPH

H3 YucCiia CTYACHTOB. HpeHOI[aBaTeJIB BXOJHUT B COCTaB KIOPH. P C3yJIbTaTbl CAa4YH

BKJIIOYAaIOTCs B pCﬁTHHF KaXXa0ro CTyacHra.

3ansatue 5. IlpousBoanasi pynkuum (2 4ac.)

1.

dusnueckoe coaepkaHue npou3BoAHoM. [IpuHsTHIE 0003HAUEHUS TIPOU3BOIHOM.
Beruncienre npon3BOJIHOM, UCXOMs U3 ONPEAEIICHHUs] TPOU3BOAHON. Brruncie-
HUE TIPOU3BOIHBIX DJIEMEHTAPHBIX (QYHKIIUH.

Juddepenunan GyHKIMM Kak JIMHEHHAsS 4acTh NpupamieHus pyHkuuu. ['eomer-
pPUYECKUI CMBICH MPOU3BOAHOM U nuddepennrana GyHKIIH.

VYpaBHeHUe KacaTellbHON K KpUBOU rpaduka QyHKIIUH.

[Tpunoxenue nuddepennuana (MpUOTUKEHHBIE BBIYUCICHUS), TPUIOKCHHUE

IIPONU3BOJHBIX.

3ansaTue 6. OOmue npaBuia gudppepeHuupoBanus pynkuuii (2 yac.)

1.

O6mme npauia auddepeHInpoBaHus: MPOU3BOHAS KOHCTAHTHI, MPOU3BOIHAS
CYMMBbI, MTPOU3BOAHAS MPOU3BEAEHUS, MMPOU3BOAHAS YACTHOTO JIBYX (DYHKIIMMA.
[IpousBoaHas CIOKHOU (PYHKIIUHU.

Huddepenunan cnoxuoit pyHkuu. MTaBapuanTHOCTH TudPepeninana nepBoro
nopsinika. Tabiuiia mMpoOr3BOIHBIX OCHOBHBIX dJIeMEHTapHBIX (PyHKIuit. [Ipous-
BOJHAsi 00paTHOM (YyHKIHH, 3aJJaHHON TTapaMeTpUUIECKH, 3aJaHHON HesiBHO. Jlo-
rapubmuueckoe auddepeHImpoBaHue.

[TpousBoaHbBIEC BHICIINX MOPSAKOB. BTOpas mpon3BoiHas cl0XXHON DyHKIMH, 3a-
JTAHHOM MapaMeTpudecku, 00paTHOU QPyHKIUU.

PackpeiTe HeonpeneneHnocter o npaswiy Jlonurans. llpuBenenue pasnuu-

HOT'0 pOJia HEONPEACIEHHOCTEN K HEONPEAECIEHHOCTH paBuiia Jlonurans.

3ansaTue 7. ®DopmyJa Teitsiopa. Teopembl 0 cpeanem (2 yac.)

1.

®opmyna Teitnopa, npumepsl paznoxenus. Octatounblil wieH Gopmynsl Tei-

aopa B ¢popme Ileano u Jlarpanxa.



2. Pemenue 3a7a4 Ha OCHOBE TEOpeM O cpeaHeM it auddepeHnupyemMbix GyHK-

uuii: reopembl M. @epma, M. Pons, JI. Jlarpanxa, O. Komm.

3ansatue 8. MccaenoBanme noBeaeHusi Gynkuui (2 gac.)

1. Tlpusznak mMoHOoTOHHOCTH GyHKUUU. OTBHICKAaHUE HAUOOJBIIMX W HAMMEHBIINX
3HauYCHUU PyHKINH.

2. Heobxomumoe ycioBue 3KCTpeMyma — MOJ03PUTEIbHBIE TOYKM Ha SKCTPEMYM
(IT. depma).

3. JlocTtatouHble cTpOroro 3KCTpeMyMma ¢ MPUMEHEHHUEM MEPBON U BTOPOM MPOU3-
BoAHOM (pyHKIMU. Beimykiiocts. Touku neperuoda.

4, OHpCIICJIGHI/Ie ACHUMIITOTHI: BCPTUKAJIBHBIC 1 HAKJIIOHHBIC. HOCTpOGHI/IC Fpa(i)I/IKOB

(GyHKUIHH.
3ansaTHe 9. AKTHBHBIE MeTOABI 00y4eHusi: «Maremaruyeckue 0ou ¢ rpagu-

KaMu QyHKUui» (2 yac.)

[IpenBapuTebHO CTyIEHTaM BBIIAETCS CIMCOK IPUMEPHBIX 33]1a4, KO-
TOpbIEe OYIyT pa3bIrpbIBAThCS BO BpeMsl «Mamemamuueckozo 60s» C
HEONpeAeICHHbIMU HHTErpasiaMi. CTYIEHTBhI TPYyNIbl JEIATCS HA JBE KOMaH[BI
(moarpymmsl). KoManasl pemaroT 0HU U T€ K€ 3a/1a4k, KOTOpPbIE 3aTEM TI0 OUepean
paccKa3bIBalOT PELICHUS, a UX CONEPHUKU MPOBEPSIOT (OMMOHUPYIOT). Pe3ynbratel

pELIeHUs ¥ OMIMOHUPOBaHUS (PUKCUPYET JKIOPH U3 YHUCIIA CTYJIEHTOB.

Ld Bropoii cemectp (36 uac.)

Pa3zaen 3. @yHKIMH HECKOJIbKUX NepeMeHHBbIX (4 yac.)

3ansaTue 1. @DyHKHUM HecKOJbKHMX nepeMeHHbIX (PHIT) (2 yac.)

1. YactHbie nmpousBoAHbIE, NOJIHBIN quddepennnan pynkuuu. [TpornsBoaHas cnox-
HOW (DyHKUMHU, HESIBHO 3aJaHHOW, MPOM3BOJAHAS MO 3a/laHHOMY HalpaBJIEHUIO,
rpagueHT QyHKIIUH.

2. T'eoMeTpuYecKuil CMBICIT YaCTHBIX MPOU3BOAHBIX U JauddepeHImana, KacaTelb-
Hasl IUIOCKOCTh U HOpMaJib. JIMHUM ypoBHs. I paiueHT.

3. HpI/IJ'IO}KeHI/ISI B HpI/I6HI/I}KCHHLIX BBIYUCIICHUAX.

3ansaTue 2. IJKcTpeMyM (PYHKIIMU MHOTHX NepPeMeHHbIX (2 Jac.)

1. DkcrpeMym (yHKIIMM MHOTHX NepeMeHHbIX. [lonck Hanbosblero 1 HauMeHb-
1Iero 3HaYeHui QYHKIMK B 3aMKHYTON OrpaHUYE€HHON 00J1acTH.

2. YcnoBHbIl 3KCcTpeMyM. MeTon MHOKuTenen Jlarpamxka.



Pasnen 4. UaTerpanbHoe ucuncjieHue GQyHKIHUN 0JHOI nepemenHoi (12 gac.)

3ansatue 1. Tabumunble uHTerpaJabl. CBoiicTBa HHTErpaJja. (2 4ac.)

1.

2.
3.

[Tonsitue mepBoodOpazno dhynknunu. Heompenenenusiii naterpai. CBs3b MEKIY
nuddepeHimpoBanueM U uHTErpupoBanueM. CBoWCTBa HEOIPEACICHHOTO UHTE-
rpana (mpaBuiia UHTErpupoBaHus). Tabaua OCHOBHBIX HHTETPAJIOB.
HenocpencTBeHHOE HHTErPUPOBAHKE.

HHTerpupoBaHue M0ICTAaHOBKOW, TPUBEAEHUE K TAOJIMYHBIM UHTETpaIaM.

3ansatue 2. (OcCHOBHBIE MeTOAbI HHTETPHUPOBaHMuA. (2 4ac.)

1.

®opMyiia HHTErpUpOBaHUs IO YacTAM. OCHOBHBIE MOABIHTErPATIbHBIE (DYHKIIUH,
JUISL KOTOPBIX MCIIOJIB3YETCS METOJI HHTETPUPOBAHHUS 10 YaCTSIM.
HHTerpupoBanue panMoHaIbHBIX IpoOei ¢ MOMOIIBIO pa3IoKEHUs Ha MPOCTEN-

e 1podu (MeTo1 HeonpeneneHHbIX KOA(DPUITUESHTOR).

3ansaTue 3. AKTHBHBbIE MeTOAbI 00yueHusi: «MaTeMaTuueckue 60 ¢ HHTErpa-

@i\/ JaMu 0T HPpPaAanUOHAIBHBIX H TPaHCHCHACHTHBLIX (l)yHKIIHfI»

3.
4.

(2 uac.)

1. HMuTerpupoBaHrEe HEKOTOPHIX UPPANMOHATBHBIX (DYHKITHIMA.
HuTerpupoBanie HEKOTOPHIX TPAHCIEHACHTHBIX (YHKIWN (TPUTOHOMETpHYC-
CKUX (QYHKILIH).

OCHOBHBIE 3aMEHBI.

YHI/IBepCEU'IBHaH TPUTOHOMCTPHUYCCKAA IIOJACTAHOBKA.

3ansatue 4. OnpeneseHHbIH HHTErPaJl, MPUJIOKEHUs. (2 yac.)

1.

2.
3.

Henocpencrsennoe unrerpuposanue. opmyna Herotona Jlebuumna. Materpu-
pPOBaHUE 3aMEHOUN NIEPEMEHHBIX.
dopMysia UHTETPUPOBAHUS M0 YACTSAM B ONPEACITCHHOM UHTETpare.

Brruncnenue mionaaum KpUBOJUHEHHOM Tpaneluu, oobema Teja BpalieHusl.

3ansarue 5. IlpunoxkeHus onpeaeieHHOr0 HHTEerpaJsa (2 gac.)

1.
2.

BrluncieHne IMHbBL AYTH, TUIOIIAIA IOBEPXHOCTH BPALLICHUS.
YucrneHHoe HUHTErpUpoBaHue: (opmysa MPSIMOYTOIbLHUKOB, Tpaneuuid, Crumii-
COHA.

HecobOcTBeHHBIE HHTETPAITBI ¢ OECKOHEYHBIMHU TIPEICTIaMU M OT HEOTPAaHUYECHHBIX

GbyHKIUH.



3ansTue 6. AKTHBHBIC MeTOABI 00yUeHHUs: «3a4eT 10 HHTErpajJIbHOMY HCYHC-

\
\
\

JIeHHI0» (2 4ac.)

Urpa koJIeKTUBHOM cllauu 3a4eTa Mo TeKylleMmy pazaeny kypca. Cry-
JNEHTaM TPYIIbl KOJUIEKTUBHO CHAIOT 3a4€T IO MPEIBAPUTEIIBHO BbI-
JAHHOMY IIEPEYHIO BONPOCOB. [ pymna AenuTcst Ha ABE KOMaH/Ibl, KaK1asi U3 KOTOPBIX
cAaeT 3a4eT (OTBEYaeT Ha BOIPOCHI) APYroi KOMaHbl. Pe3ynbTaThl caun (pUKCH-
PYET KIOPH U3 4MCla CTyAeHTOB. [IpenoagaBarens BXOAUT B COCTaB KOpH. Pe3yib-

TaThl CJAYU BKJIIOYAIOTCS B PEUTUHT KaXKJIOTO CTYJEHTHI.

Paznen 5./IudpPpepenunanbubie ypapuenus (12 gac.)

3ansitue 1. Metoa u3okiauH. 1Y ¢ pasgensiiommMucs nepeMeHHbIMU. OpaHo-
poanbie /Y. (2 yac.)

1. 3angaum, npuBoAsAIIMe K OOBIKHOBEHHBIM JU(depeHITUaTbHBIM YPABHEHUSIM.
2. Meton uzokiuH. 1Y ¢ pa3nenstomuMucs nepeMeHHbIMU.

3. OnHOpoAHBIE YpaBHEHHS MIEPBOTO MOPSIKA.

3ansatue 2. Opnopoansnie /1Y. Jluneiinbie 1Y nepBoro nopsiaka. (2 yac.)

1. OpgnopoaHbie ypaBHEHHS MepBoro nopsiaka. /1Y, npuBojsiinuecs: K 0THOPOIHBIM
YPaBHEHHUSIM.

2. JluneitHple ypaBHEHUS TIEPBOTO TOPSAKA.
3ansaiTue 3. AKTHBHBIE MeTOAbI 00y4eHusi: «MaremaTtuueckue 00U ¢ JHMHeN-

HbLIMH YPAaBHEHHSIMH NEPBOro mopsigka. YpasHeHusi Bepuyim»
(2 uac.)

1. JluneitHbie ypaBHEHUS NIEPBOTO MOpsAIKa. Y
2. paBHeHus bepnymiu.

3. VYpaBHeHUs B MOJHBIX TuddhepeHnmnanax.

3anstue 4. JluddepeHuuajbHbie ypaBHEHHUs] BICIIMX MOPSAKOB. (2 yac.)

1. JY Beicimx nmopsinkos. Y, gomyckaroiiye noHUXeHUs! TOPSIKOB.

2. Jlunetinbie 1Y (JI1Y) ¢ mocTtossHHBIMU KOY(PHUITUEHTAMH.

3ansaTue 5. Jluneinbie qudPpepeHnuaIbHbIe YypaBHeHHUs. UNCIeHHbIE METO/IbI
pemienust 1Y (2 gac.)

1. Jlunewtnbie Y (JIAY) c mocTtosstHHBIMU KOA(DdULIHEHTaAMU.
2. Cuctemsl JI/IY ¢ mocrosiuupiME KO3 puLIIEeHTaMU.

3. Uucnennsie MeTo b1 pemenus JY.



3ansTue 6. AKTHBHBbIe MeTOAbI 00yueHusi: «3ader nmo AuddepeHIHATBHBIM

ypaBHeHHsIM» (2 4aca).

Urpa KoJIEKTUBHOM cllauu 3a4yeTa Mo TeKylleMy pa3aeny Kypca. Cty-
JNE€HTaM TPYMIbl KOJUIEKTUBHO CHAIOT 3a4ET IO MPEABAPUTEIBHO BBI-
JAHHOMY IIEPEYHIO BOIPOCOB. ['pymna qeauTcs Ha ABE KOMaH/Ibl, KaK1asi U3 KOTOPBIX
cAaeT 3a4eT (OTBEYaeT Ha BOIPOCHI) APYroi KOMaHbl. Pe3ynbTaThl caun (pUKCH-
PYET KIOPH U3 4MCla CTyAEHTOB. [IpenoagaBarens BXOAUT B COCTAB KIOpHU. Pe3ynb-

TaThl CJAYU BKJIIOYAIOTCS B PEUTUHT KaXKJIOTO CTYJEHTHI.
Paznen 6.UucnoBbie 1 QyHKIIHOHAIBHBIE PSAABI (8 yac.)

3ansitue 1. YmucaoBblie psiabl, IPU3HAKU CXOAUMMOCTH (2 yac.)

1. Tonstne uucnosoro psnaa. CxoauMocTh U cymma psaja. JelcTBus ¢ psaaMu.
CBolicTBa CXOASIINXCS PAIOB.

2. Ilpu3Haku CXOAMMOCTH: IpPHU3HAKU CpaBHEHUs (0OOOIIEHHBIH TapMOHHYECKUN
ps), MHTErpAJIbHBIN pHU3HAK cxoauMocTy Koy, BelieIeHue TJIaBHOM YacTH.

3. Ilpusnak cxomumoctu lanambepa, pagukaibHbIi npu3Hak Komn.

3ansaTue 2. 3HakomepeMeHHbIe Psi/ibl. AOCOJIIOTHASI M YCJIOBHAs1 CXOAUMOCTb.
(2 gac.)

1. 3HakomnepeMeHHbIE psbl. AOCONIOTHAS U yCIOBHAs cxoAuMocTb. CBoiicTBa a0-
COJIFOTHO CXOJSLIUXCS PSAIOB.

2. 3nakouepenyromuecs psansl. [Ipuznax Jleitbuua.

3ansaTne 3. DYHKUMOHAJBHbIC M CTeNeHHbIe psaabl. Psaabl dypse (2 yac.)

1. ®dyHKUMOHANBHBIE PANbI, PaBHOMEpPHAs CXOJUMOCTb, MaXOPUPYEMbIC PSIbI,
MOYJICHHBIN Mepexo/l K mpeeny, nouieHHoe auddepeHmpoBaHue, UHTETPUPO-
BaHUE.

2. lTlonsartue crenenHoro psga. Teopema A6ens. OnpeneneHue paanyca CXoIUMOCTH
cTeneHHoro psga. CBONCTBA CTENEHHBIX PsiIoB. Paznoxkenne PyHKIU B CTETICH-
Hble psanel. Psn Teiinopa, ocrarounsiii wieH Gopmynsl Teiimopa. OO600IIEHHBIHM
CTETICHHOM PS/I.

3. Omnpenenenue psiaa Oypbe PyHKIIUH, TTOTHAS ccTeMa GYHKIMN, OPTOrOHATIbHBIE
CUCTEMBI PYHKIUH, paziioxkeHue GyHkuuid B psg Oypbe, opMyIibl pa3inoxkeHus.

4. PaznoxeHue Mo KOCMHycaM M IO CMHYycaM, KOMILIeKcHas popma 3anucu, Crek-

TpaJbHBIE XapAKTEPUCTUKU psifa Pypee.



3ansitue 4. AKTHBHBbIE MeTOJbI 00y4yeHHUsi: «3aueT mo psaam» (2 gac.)

@(7 “/ Wrpa xoJIEKTUBHOM clla4yM 3a4eTa 1o TEeKylleMy pas3zneny Kypcea. Cry-

JIEHTaM TPYIIIbl KOJUIEKTUBHO CIIAIOT 3a4eT MO MPEABAPUTEILHO BbI-
JAHHOMY NIEPEYHIO BOMPOCOB. ['pyniia JeInTCs Ha ABE KOMaHAbl, KaX-
J1ast U3 KOTOPBIX CIAeT 3a4eT (OTBEYAET Ha BOMPOCHI) IPYro komaHabl. Pe3ynbrarhl
cnaun (PUKCHUPYET KIOpHU W3 YHCIIa CTyACHTOB. [IpernomaBaTenh BXOIUT B COCTaB

JKIOpH. PC3YJIBT3TBI CAa4yu BKIIOYAKOTCA B pCﬁTHHF KaXXJ10TO CTYACHTHI.

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOLHINXCA

Y4eOHO-MeTOAMYECKOE 00ECIeUeHUEe CaMOCTOATEIbHOU paboThl 00yuaro-
IMXCS 0 JUCHUILINHE «MartemaTukay npeacrasiieHo B [Ipunoxkenuu 1 u Bkiroyaer
B ce0s1: MIaH-TPpaUK BBIMOJHEHUS] CAMOCTOSITEILHON pabOThI MO TUCIUIUIMHE, B TOM
YyucJe MPUMEPHbIE HOPMbI BPEMEHHU Ha BBITIOJIHEHUE IO KAXKAOMY 3aJIaHUIO0; Xapak-
TEPUCTHUKA 3aJJaHUM ISl CAMOCTOSITEIbHON paboThl 0O0YYaIOIIUXCA U METOIMUECKUE
PEKOMEH/IAIMH TI0 MX BBITIOJIHEHUIO; TPEOOBAHHUSA K MPEJICTABIICHUIO U 0()OPMIICHUIO
PE3yNBTATOB CAMOCTOSITEIbHON pa0OThl; KPUTEPUH OIICHKU BBIMOJHEHUSI CAMOCTOSI-

tenbHON padoTel (YO-1 CobecenoBanue, [1P-2 Konrpoabsnas padora, [TP-7 KoH-

CIICKT).
KOHTPOJIb IOCTUKXEHUA LEJIEU KYPCA
OrneHOYHBIE CpEACTBA —
Kountponupyemslie Kopp! u sTamnst t pea
Ne HAaNMEHOBAaHHE
pas3zensl (dbopMupoBaHUS >
/I . TEKYLIUN MPOMEXYTOYHAS
JIMCIATUINHBI KOMIIETEHIIN I
KOHTPOJIb aTTecTamms
IlepBblii cemecTp (3K3aMeH)
3HaeT Hammane KOHCHeI\('TOB JICKIINU U IIpaK- K3, BOTIPOCH! 1-3
tryeckux 3austui (I1P-7)
1. | OcHoOBBI IHHEHHON OK-1, Veer WJ3-1 [IpoBepka JOMAIIHEro 3a1a- JK3. BOMPOCH 1-3
anreopsl (6 gac.) OIIK-5 uust (YO-1) P
Brnaneer Kp-1 ((OHpeHeJ‘IHTGJ;IPI, MATpHLEL, k3. Bompocsl 1-3
cucTeMbl ypaBHeHHi» (I1P-2)
3HaeT Hanuuue ](OHCl'[el\('TOB JICKIIMU U ITpaK- K3, BOTIPOCET 4-6
B 5 OK-1 tryeckux 3austui (I1P-7)
2. | DCKTOpHasi aireopa b WJ13-2 TpoBepka JIOMAIIHETO 3a/1a-
(4 gac.) OITK-5 YmMmeer urs (YO-1) JK3. BOIPOCH 4-6
Bnaneer KP-2 «Bexkropnast anrebpa» (ITP-2) | Dk3. Bonpocst 4-6
OK'l, 3HaeT Hanmane KOHCHeISTOB JICKIIMU U IIpaK- K3, BOMPOCHI 7-11
3. | Ananurudeckas reo- tuyeckux 3austuii (TIP-7)
merpust (8 yac.) OIIK-5 VYMmeer WJ13-3, W]/13-4 Iposepxka noma- k3. Bonpocsr 7-11
Hero 3aganus (YO-1)




KP-3, KP-4 «IlnockocTu u mpsimble,

(TTP-2)

k3. 7-11
Braneer » «JIunuu 1 nosepxuoctu» (I1P-2) - BOTpOCH!
Hanuuue KoHCIIEKTOB JIEKIUH U Npak-
OK-1 3nact trdeckux 3austui (ITP-7) 3. ponpocet 12
4 | Tpexen nocnenoBa- Vaeer W/I3-5 IIposepka JOMaILHETO 3a1a- K3, Bonpocs! 12
TeNbHOCTH (2 4ac.) OIIK-5 Hus (YO-1)
KP5 «IIpenens! 4UCIOBBIX MOCTE-
. 12
Braneer nosarenbHocTey (TTP-2) K. BOMpOCH!
Hannuune KOHCIEKTOB JEKIMH U IIpaK- )
CDyHKIII/I‘I‘/I. Hpeﬂen OK-1, 3HaeT Tiueckux sansTiit (11P-7) Dk3. Bompocsl 13-15
5. | Gynkumi. HenPeme— Vaeer N/13-6 TIpoBepka nomaiiHero 3aja- 3. Borpocs 13-15
HOCTh (DYHKITHIA. OIIK-5 nus (YO-1) - BOIp
(4 wac.) Brnaneer KP-6 «IIpenenst pynkmii» (ITP-2) | Dxs3. Bompocer 13-15
Hanuuue KoHCIIEKTOB JIEKIUH U paK- )
I[I/I(I)(JpepeHHI/(IbaHLHoeu OK-1, 3nact Tuyeckux 3anstuii (IP-7) 9x3. Bonpocer 16-18
6. | ncuncnenune GpyHKIMN - _
OJTHO IIEPEMEHHOI OIIK-5 | Ymeer I:ii%(;gﬂgBepKa JIOMAIIHETO 34137 1 5163, ponpocer 16-18
(4 uac.) Bmageer KP-7 «IIpousBonusie» (ITP-2) k3. Bonpockr 16-18
3HaeT Hanmune KOHCHCIﬁTOB JICKIIMU U IIpaK- K3, BOMPOCET 19-22
tryeckux 3austuii (TIP-7)
7 | o gy | o veer | WS Tponepra sovaero sata- | o 10,2
?8 a0 YHIH OITK-5 aus (YO-1) - Botip
KP-8 «lccnemoBanne moBeaeHus
. OK3. 19-22
Bnaneer bynumivs (T1P-2) K3. BOIIPOCHI
Bropoii cemecTp
3HaeT Hanmune KOHCHCIﬁTOB JICKIIMU U ITpaK- K3, BOTPOCH 23-25
tryeckux 3austuii (TIP-7)
DyHKINHU HECKOJIb- OK-1
8. | kux NIEPEMEHHBIX OHK:S YMmeer Ompoc 3uanwus teopun (YO-1) k3. Bompocs! 23-25
(®HII) (6 gac.)
Bnaneer Omnpoc 3uanus Teopun (YO-1) Ox3. Bompocst 23-25
3HaeT Hanmane KOHCHCISTOB JICKIIUU U TTPaK- K3, BOTIPOCH 26-28
OK-1 trdeckux 3ansituii (I1P-7)
9. HeOHpe(Jiée.HeHI;BII/I WH- OIIK-S Vmeer I;Ipﬂ3(-397(1)1 I;_())BepKa JIOMAIIHETO 3414~ | 5 ponpocst 26-28
Terpai (6 gac. - -
KP-9 «HeonpeneneHHbIH HHTE-
Bnaneer JKk3. BONpockr 26-28
rpany» (ITP-2)
Hannuue KOHCIIEKTOB JEKIHUH 1 Ipak- B
oK 3Haer Tyecknx sansTwii (TP-7) JK3. Bompocsr 29-31
10. Onpeéeﬂem;"m WHTC- —_ VMeer an{?;l;ll?yrg)?;eplm AOMAIIHETO 38~ | o o Bompock 29-31
rpa (8 Jac. - -
KP-10 «OnpezneneHHbIH HHTETpaT
Bnaneer ’ k3. Bonpock 29-31
npunoxernsy (IP-2)
Hannuue KOHCIIEKTOB JEKIUH U IIpak- B
o6 oKL 3Haer Tyeckix sansmwi (IP-7) k3. Bonpock 32-34
11. (be]l)):::{?z;iiieeﬂmb_ - Ymeer WA3-11 Tposepia nomamsero 3a- Ok3. Bompocs! 32-34
- auns (YO-1 '
ypasnenus (8 vac.) OIS iP-ll («I[I/I(b(i)epeHIII/IaHLHLIe ypas-
Brnaneer k3. Bonpock 32-34
nenus» (I1P-2)
W3-12 IIpoBepka qoMaIHero 3a-
. -44
3Haer jams (YO-1) JK3. BOmpocs 38
1 Yucnossie n pynxmu- | OK-1, Vmeer N3-13 [Ipoepka qomMamHero 3a- 3. Bompocht 38-44
* | OHaJIbHBIE PSAABI OIK-5 nauus (YO-1)
(8 wac.) KP-12, KP-13 «YucI0BEIE PSIBY,
Bnageer «CTerneHHbIe PsIbI U IPIIIOKEHUs» | Ok3. Bonpock! 38-44

Tumnosbie KOHTPOJIBHBIC 3a/IaHNA, MCTOAUYICCKUC MATCPUAJIbI, OIIPCACIIATONIINC

MPOLEAYphI OIIEHUBAHUS 3HAHUW, YMEHHI 1 HABBIKOB U (MJIM) OMbITA AESITENHHOCTH,




d TAKIKC KPpUTCPHH U IIOKA3aTCIIN, H€O6XOI{I/IMBIC JJIA OOCHKH 3HaHHﬁ, YMGHHﬁ, HaBbI-
KOB U XapaKTCPU3YIOIIUC STAllbI q)OpMI/IpOBaHI/IH KOMHGTGHHI/IfI B ITPpOLCCCC OCBOCHUSA

o0pa3oBaTenbHON MporpaMMmsbl, peicTaBieHbl B [Ipunoxenun 2.

B ciiyyae HeBBINOJIHEHUSI CTY/ICHTOM y4eOHOro rpa¢guka U KOHTPOJIbLHBIX Meponpusi-
THH, IPelyCMOTPEHHBIX padoyeii MporpaMMoi IMCHUILIMHBI M Y4eOHBIM IIAHOM, Npenoja-

BaTejib IO JAHHOH TUCHUILUIMHE B rpa(be BE€AOMOCTHU «OIICHKA)» NMUIIET «HE JOIMYIICH).

CIIMCOK YUYEBHOM JIUTEPATYPbHI © HTHOOPMAIIMOHHOE OBEC-
IHHEYEHUE JUCHUIIJIMHBI

OcHoBHas JuTEpaTypa
BekTopHas ajiredpa u aHAJIUTHYECKAS TeOMeTpHus,
BBe/ICHHE B MATeMaTHYEeCKHIl aHAJIN3

1. bexnemumen /[.B. Kypc aHanuTudyeckoil reoMeTpuu M JIMHEWHON anreopsl. M.:
Jlans, 2015. — 448 c.

2. byrpos A.C., Hukonsckuii C.M. Bricmias maTeMaTuka. DJIeMEHTHI JIMHEHHOU aJl-
reOphl 1 aHanmuTudeckoi reomerpun. M.: Ilpoda, 2009. — 288 ¢

3. byrpos .C., Hukonsckuit C.M. Beicmias marematuka. Juddepennuanbaoe u
UMHTerpajgbHoe ucuucienue. M.: IIpoda, 2009, — 512 c.

4. JlanunoB FO.M., XKyp6enko JI.H., Hukonosa I'.A., Hypuesa C.H. Maremaruka -
M.: Uudpa-M, 2009. — 496 c.

5. Jlanko IL.E., ITonoB A.I'., KoxeBaukoBa T.51. Breiciias MaremaTiuka B ynpakHe-
HuAX | 3agadax. Yacru 1, 2. M., OHUKC, 2007. ul.— 304 c.ul.— 416 c.

6. IMucemennsni J[.T. KorcnekT neknmii mo BeICIIed maTemaTuke. [lomHBIN KypcC.
M.: Aiipuc-nipecc, 2009. — 606 c.

7. Y4eOHUMKY M0 aHAIUTUYECKON TEOMETPUU U JINHEWHOU anredpe [DIeKTpOHHBIN
pecypc]: URL: http://eqworld.ipmnet.ru/ru/library/mathematics/angeometry.htm
(lata obpamenus 09.07.2016).

8. Y4eOHMKHM 10 MaTeMaTHYECKOMY aHAIIU3Y ajire0pe [ DJIeKTpOHHBIN pecypc]:
URL.: http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm (/lata o6pa-
mienus 09.07.2016).

9. YueOHUKHM 1TO OOBIKHOBEHHBIM JU(GEpEHITHATHHBIM YPAaBHEHUAM [ DJIEKTPOH-
He1id pecypc]: URL: http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
(MlaTa oopamenus 09.07.2016).



http://eqworld.ipmnet.ru/ru/library/mathematics/angeometry.htm
http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

10.

11.

12.

13.

14,
15.

JlonoJIHUTeIbHAS JTUTepaTypa:

bepman I'.H. CoopHuK 335124 110 Kypcy MaTeMatuyeckoro aHanuza. M.: Kuura no
TpeboBanuio, 2012. — 384 c.
Hauunos FO.M., Kyp6enko JI.H., Hukonos I'.A., Hypuesa C.H. MaTtemaTuka.
M., Undpa-M, 2009. — 496 c.
Nneun B.A., ITo3usk O.I'. OcHOBBI MaTeMaTHUYeCKOTO aHaau3a. M.: ®u3MaTiur,
2009.— 648 c.
Kynpssues JI.JI. u np. COopHuUK 3a7a4 1o MareMaTruueckoMmy aHanusy (B 3-4 to-
Max). M.: ®usmatiur, 2012. 11.- 496 c., 12-504 c., 13-473 c.
Kypomr A.I'. Kypc Beicuueit anreOpsl. M., Jlanb, 2007. —432 c.
Munopckuit B.II. Coopuuk 3amau mo Bbicuieli Mmatematuke. M.: duszmatiur,
2006. — 335 c.
[Tuckynos H.C. Jluddepenimansuoe u HHTErpaabHOE HCUUCIIeHHE. B 2-X ToMax.
M.: Unrerpan-IIpecc. 2010. T1-416 c., 12- 468 c.
IIpocsetos I'. 1. JIuneiinas anredpa U aHAIMTHYECKAsi TEOMETPUS: 3a]1a4u U pe-
menus. - M., Aneda-IIpecc,2009. - 208 ¢
COopHUK 3a/1au IO BBICIICH MaTeMaTHKe Ijis dKoHoMHCTOB. Ilox pea. mpod.
B.A. Epmakoa. M., UHDPA-M, 2007. — 576 c.
CwmupuoB B.U. Kypc Beiciieid matematuku. Cankt-IletepOypr: BXB-IletepOypr,
2008. — 616 c.
YMmuoB A.E. Ananutuueckas reoMeTpus U IMHeWHas anredpa. Yuel. mocooue. -
M.: MOTH. 2009 - 570 c. ISBN 5-7416-0147-7
®duxrtenrounbil .M. Kypc auddepeniimansHoro u nHTErpaibHOTO HcuuciaeHus (B
3-14 Tomax). M.: ®usmatiut, 2003. T1.-680 c., 12-864 c., T3-728 c.
®uxrtenrounbll .M. Kypc auddepenumansHoro u uHTerpajibHoro ucuuciaenus (B
3-14 Tomax). M.: JIanas, 2009. 11.-680 c., 12-864 c., T3-728 c.
[Mumauves B.C. Kypc Boicieit MateMatuku. M.: [Ipocnekr, 2009. 600c.
[Mumaues B.C.. 3amaunuk 110 BeICIIEN MareMmatuke. M.: Bricmast mkouna, 20006,
304 c.

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AnTepuer»

1. YueOnuku u npyrue kauru o matematuke (EqWorld). [Dnexrponnsiii pecypcl]:

URL: http://eqworld.ipmnet.ru/ru/library/mathematics.ntm (Jlata oOpamenus
09.07.2017).


http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Y4eOHUKH U APYTHe KHUTH [0 MaTeMaTHKe (KaTajaor 3JIEKTPOHHBIX PECYPCOB Ha
caiitre JIBDY). [Dnexkrponnsiii pecypc]: URL: http://www.dvfu.ru/library (Jlata
obpamenus 09.07.2017).

http://window.edu.ru/resource/360/60360 Jlomuun JI.H. DnemeHTH TeOpHH rpa-
¢doB: Yuebnoe nocodue. - [lensza: Mza-o I1I'Y, 2007. - 144 c.
http://window.edu.ru/resource/379/65379 Byarakosa 1.H., ®enorenko I'.®. Jluc-

KpEeTHasi MaTeMaTHKa. JJIEMEHThI TEOPUH 3aJ]a4M U YIIpaKHEHUs: Y 4eOHOE MOCOo-
oue. Yacts 1. - Boponex: Uzn-so BI'Y, 2004. - 61 c.
http://window.edu.ru/resource/283/65283 Kopuuios I1.A., Hukymuna H.H., Ce-
MeHoBa O.I'. DnemMeHThl TUCKPETHOM MareMaTuku: YueOHoe mocobue. - fpo-
cnasib: ATTY um. K. /1. Ymmnackoro, 2005. - 91 c.
http://window.edu.ru/resource/884/70884 3bikoB A.A. OcHOBBI TeopuH rpados. -
M: BysoBckas kuura, 2004. - 664 c. ISBN/ISSN:5-9502-0057-8
http://window.edu.ru/resource/869/44869 Epom M.JI., CepreeB M.b., ConoBbeB
H.B. [Jduckpetnas MaremaTtuka: YueOHoe mocobue mjsi By3oB. - CII6.: I'YAII,
2005. - 142 c.

METOINYECKHE YKA3AHUA 11O OCBOEHHNIO JUCIITUIIJIMHBI

MeTtonnueckue ykazaHus JJis YCHEUTHOTO OCBOCHMS paccMaTpUBaeMOM JHC-

IUTUTHHBI (KaK ¥ JIF000HM APYroi) 3aKIF0Yar0TCs B CIEAYIOIIEM.

1.

CromporienTHOe (M1 OJIM3K0E K HEMY ) TIOCEIIIEHUE JICKITMOHHBIX U MMPAKTUYECKUX

3aHATHMN.
BecTu KOHCHIEKT NEKIUI U TPAKTUYECKUX 3AHATUU.

CBoeBpeMeHHOE (HE OTKIIAAbIBaTh U HE COOMPATH BCE B KOHEI] CEMECTPA) pELICHUE

HHINBUAYAJIbHBIX JOMAIIHUX 3aﬂaHHﬁ.

[Tocemnenue KOHCYIbTALUM, B CITyyae KaKUX-JIMOO COMHEHUI B 3HAHUH TEKYILIETO

Marepuana.

[Tepuoauyecku (JTyuine nepea NpeACTOSIIIMMU 3aHATUSIMHU ) TBITAThCSA YU TATh JICK-

MOHHBIA MaTepuan (epecMaTpuBaTh MPAKTUUECKUE 3aAHITHS).


http://www.dvfu.ru/library
http://window.edu.ru/resource/360/60360
http://window.edu.ru/resource/379/65379
http://window.edu.ru/resource/283/65283
http://window.edu.ru/resource/884/70884
http://window.edu.ru/resource/869/44869

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCIHUIIJIMHBI

Heobxonnma aymuTopuss ¢ JOCKOHW, JOCTaTOYHOTO pa3Mmepa, Ha KOTOPOM
MOYHO MHCAaTh MapKEPOM WUJIM MEJIOM IPU YTCHHUH JIEKIIMOHHOTO MaTepuaia U mpo-

BCACHUA IIPAKTHYCCKUX 3aHSTHUI.



IIpunoxenue 1

MMHUCTEPCTBO OBPA30OBAHNS U HAVKH POCCUNCKOM ®EJIEPALIUN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs
«/{aabHEeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

#

HKOJIA BUOMEUIIUHbI HAYK /IB®Y

YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN
PABOTBI OBYUYAIOIIIUXCSI

no qucuunjiude «MaremaTuka
Hanpasnenue noaroroBku 30.05.01 «MeauuuHcKkass 6HOXUMUS»
dopMa MOATOTOBKH OYHASI

BaaguBocTok

2017



B

1
2
3
4
5
6
7
8

B teuenue ABYX CCMCCTPOB CTYJACHTHI BBIIIOJIHAKOT YCThIPHAAUATh UHAUBUAY -

anbHbIX 3aganuii (M/[3) no pa3nuuHbM pasnenaMm Kypca.

MepBOM ceMecTpe

. 3aganue «OnpenenuTeny, MaTpPUILbl, CHCTEMbI YPABHEHUI»
. 3ananue «BekTopHas anredpay.

. 3aganue «llnockocTu u npsiMbIe»

. 3aganue «JIMHUU 1 TOBEPXHOCTU

. 3aganue «lIpeaensl YUCIOBBIX MOCIEAOBATEIBHOCTEN

. 3ananue «lIpenensl QyHKIUI»

. 3aganue «IIpousBogHbBIE»

. 3ananue «VccnenoBanue noBeaeHUs (PyHKIIMIN

Bo BTOpOM cemecTpe

9
10
11
12
13
14

. 3aganue «HeonpeneneHHbI HHTETPAI»

. 3aganue «OnpeneneHHblil HTErpa, NPUI0KEHUSD
. 3aganue «/luddepeHimanbubie ypaBHEHUSD

. 3aganue «HHUCIOBBIE PSAIBI»

. 3aganue «CTeneHHbIe psibl U MIPUIOKECHUS

. 3aganue «Psanpt Oypbe»



Ilinan-rpadguk BbINOJHEHHUS CAMOCTOATEIbLHOMN

paﬁoTLI o IMCIOMIIJINHE

Cpoxn Bux Hopmsl
Ne BBINOJTHEHUS CAMOCTOSIT /IO BpeMeHH Ha ®opMa KOHTPOJIs
n/m (HoMepa yue0- BBIINIOJITHEHHUE
padoTHhI
HBIX HeJleJIb) (B yacax)
IlepBblii cemecTp
1. 1-18 [ToAroToBKa K MPaKTUYECKUM 3aHSATUSIM 4 DKcnpecc-onpoc
2. 1-18 [MoxroToBka K KOHTPOJIBHEIM paboTam 2 Tposezerne KORTpOL-
HBIX paboT

3. 1-2 N3 «Onpenenuteny, MaTPHUIIBL, CHCTEMBI YPaBHEHU 4 3amra /13

4, 3-4 N3 «BekropHas anredpay. 4 3amra /13

5. 5-6 N3 «I110CKOCTH U TIPSMBIE) 4 Samura M]3

6. 7-8 W3 «JIuHUN 1 TOBEPXHOCTH» 3 Bamura M]3

7. 10-11 N3 «IIpenens! 9UCIOBBIX MOCIEAOBATEIHLHOCTEH) 4 Bamura M]3

8. 12-13 N3 «IIpenensl GyHKIAN 4 3amra /13

9. 14-15 N3 «IIpon3BoIHBIE) 3 Bamura M]3
10. 17-18 N3 «MccnenoBarne NOBEeACHUS (PYHKIIUI 4 Bamura M]3
11. Ceccus | IToaroroBka K sK3aMeHY 27 [Tpuem sx3ameHa

Bropoii cemecTp
12, 1-18 [TonroToBKa K MPaKTHIECKAM 3aHITHIM 4 DKcIpecc-0mpoc
13. 1-18 [MoxroToBka K KOHTPOJIBHEIM paboTamM 2 TTposezere KoHTpOb-
HBIX paboT

14. 1-3 N3 «HeompeneneHHBI HHTETPAD) 5 Bamura M]3
15. 4-6 N3 «OnpenencHHBI HHTETPAN, TPHIIOKEHIS 5 3amra /13
16. 7-9 N3 «IuddepeHnnansapie ypaBHSHUS» 5 3amra /13
17. 10-12 N3 «HucioBsle psAabl, MPHIOKCHUSD) 5 Bamura M]3
18. 13-15 U3 «CreneHHbIC PAIBI U MPIITOKCHUS 5 Bamura M]3
19. 16-18 U3 «Psgp1t Dypre» 5 Bamura M]3
20. Ceccus | [ToaroroBka K sK3aMeHY 27 [Tpuem 3x3ameHa

Cpoxu BbI1aua UHANBUIYATbHBIX qoManiHuX 3ananuid (M]13) npussizpiBatroTcs
KO BPEMEHHU U3YYEHUsI COOTBETCTBYIOIIETO MaTepHraia Ha JIEKIUAX U TPAKTHUYECKUX
3aHATUAX. Perienns THMOBBIX 3a7a4 U ynpaxueHnui /(3 paccmarpuBaroTcs Ha mpak-
TUYECKHUX 3aHATUAX. Pemennnie 3agaun MJ[3 (mr000€e MX KOJIMYECTBO) CIAIOTCS Ha
npoBepky. CraBath MOXHO MOBTOPHO U MHOTOKpaTHO. BakHO, 4TOOBI pemuTh BCe
3a/1a4M, TaK KaK Kaxaas U3 HUX COOTBETCTBYET 3HAHMIO OINPEJEICHHOIO MaTepuaia
Kypca.

3amura M/I3 cocTtouT B MpOBEpPKE CAMOCTOSATEIIBHOCTH pelICHHBIX 3agad. C
ATOM LIEJBI0 MPEAJIaraeTcs pemnTh 1-3 TUMOBBIE 33Ja4¥ PAaBHOCWIBHBIC 3ajauaM
N3 (umu 00BICHUTH CIOCO0, METOT, IPUEM | T.JI., UCIIOJIb30BAHHBIN JIJIST PEIICHMUSI

KaKoH-11u00 U3 3a/1a4).

Kpurtepuu oueHku

Pemenue 3amau /I3 1 ero 3ammra OIeHMBAIOTCS IO CTO-0aabHOM IIKaje. bes

3ammThl oneHka 3a MJI3 He BeicTaBmsiercsa. KoandecTBo 6amnos 3a /13 BeicTaBs-



€TCs MPOIMOPIIMOHATBHO YHCITY PEUIEHHBIX U 3aluileHHbIX 3aaa4 MJ13. BeicTaBneH-
Hble OaJJIbI ¢ BECOBBIMU KO3(dUIIMEHTaMHU BHOCSITCS B OOIIMI CyMMapHBIN Oasii
OILICHKH 3aueTa/sK3aMeHa.

[TpuBeneHHBIC HIYKE KOMIUICKTHI BAPUAHTOB 33]1a4 JIJISI CAMOCTOSTEILHOTO pe-
IIICHUSI OXBATBHIBAIOT BCE pasienbl Kypca. sl yCHenmrHOTO BBITOJHEHUS 3aJaHui
HE00XO0IUMO U3YUYUTh COOTBETCTBYIOIINE MaTEPHAIIbI IEKIIMOHHOTO Kypca U MaTepu-

AJIbI ITPAKTUYICCKUX 3aHSTHUIM.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 1

Tema: «Onpeneanrenu, MATPULbI, CHCTEMbI YPABHEHUI».

Bapuaur 1.

HA3 Onpenenutenu, MaTpulbl, CHCTEMb YPaBHEHHH

I. Jlng naHHoro onpenenuTess HAHTH MHHOPLL M aarebpanyeckue NOMOJHEHHS 15
3JIEMEHTOB @i U @3;. BBIUMCIHTDL ONpene/iuTeNb, PAa3JokKHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

11 -2 0
36 -2 5
10 6 4| i=4, j=1
23 5 —1

2. HNanbl nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; &) AL r) AATL: ) AL1A.

2 -1 -3 2 -1 -2
A=| 8 -7 6|, B=|[3 -5 4
-3 4 2 1 2 1

3. npOBEpHTb COBMECTHOCTb CHUCTEMBLL U B CJyHae COBMECTHOCTH DELIHWTL €€: a) o
topmynam Kpamepa; 6) ¢ momoluibio o6paTHOR MaTpuibl; B) MeToaom laycca.

207 + w2 + 3x3 =1, 3y + 219 — 4wy =8
(a)

21 + 3z + w3 =1, (6) 221 + 4wy — Sxz = 11,
3r1 + 220 + 13 = 6. T — 2r0 + x3 = 1.
4. PeluuTb ONHOPOOHYIO CHCTEMY JHHEHHBIX ajare6panuecKHX YPaBHEHHH.
ry+ x2+ a3 =0, owy — 3xg + dxg =0,
(a) { 201 — 3xe + 4dxz =0, (6){ 3x1 + 220 — 13 =0,
4x1 — 1lxe + 10x3 = 0. 8r1 — lxe + 3x3 = 0.

Bapuaur 2.

U3 Onpenenutenud, MaTPUILbl, CHCTEMBl YpaBHEHHH

1. Jlns naHHOTO OMpeneuTe sl HAUTH MUHOPH M anrebpaHueckue NOMOJHEHHS 15
3JIEMEHTOB @i U @3;. BBIUMCIHTDL ONpeneiuTeNb, Pas3JokHB ero: a) no i-i cTPoKe;
0) mo j-y cToaouy.

20 -1 3
6 3 -9 0
02 -1 3| i=3 j=3
12 06

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!;, n) A—'A.

3 5 —6 2 8 -5
24 3|, B=|-3 -1 0
-3 1 1 4 5 -3

3. TIpoBepUTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEILHTb ee: a) Mo
(popmysam Kpamepa; 6) ¢ nomoubio oGpaTHoil MaTpuubl; B) MeTonom laycca.

A=

2w — xo + 2x3 = 3, T+ x2 + a3 =1,
(a) T + x2 + 223 = —4, (0) T — Ty + 2w3 = =D,
dxy + x2 + dxy = —3. 21 + 3x3 = —2.

4. PeuwuTh OJHOPOIHYIO CHCTEMY JHHEHHBIX anrefpavduecKux ypaBHEHHH.
3ry — o+ 213 =0, or| — 6xo + 4z = 0,
(a) 1+ x2+4+ w3=0, (6)¢ 3r1 — 3x2 + z3 =0,
x1 + 3x2 + 323 = 0. 201 — 3x2 + 323 = 0.



Bapuanrt3.

HA3 Onpenenutenu, MaTpulbl, CHCTEMb YPaBHEHHH

. Jlng naHHoro onpenenuTess HAHTH MHHOPLL M aarebpaniyeckKue NOMOJHEHHS 15
3JIEMEHTOB @i U @3;. BBIUMCIHTDL ONpene/uTeNb, PAa3JokKHB ero: a) No i-i cTPoKe;
0) mo j-y cToaouy.

27 2 1
11 -1 0
34 0 2| i=4, j=1
05 —1 -3

2. HaHnwl aBe matpuusl A u B. _
Haiitu: a) AB; 6) BA; B) A %, r) AA L 1) A 1A,

2 1 -1 3 6 0
A=|2 -1 1|, B=|2 4 -6

1 0 1 1 -2 3

3. TlpoBepUTL COBMECTHOCTb CHCTEMbLI W B C/1yude COBMECTHOCTH DELIMTb ee: a) no
topmynam Kpamepa; 6) ¢ momorbio 00paTHOH MaTpuLubl; B) MeTonoM [aycca.

3ry — T + @3 =12, 2r1 — xo + 4dxy = 15,
(a) { (5){

T + 2z + dxg = 6, 3r] — 1o+ x3 = 8§,
Sx1 + mo + 23 = 3. 2x1 — 2z + Sxy = 06.
4. PelllWThb OOHOPOMHYIO CHCTEMY JHHEHHBIX anre0paHuecKHux ypaBHEHHI.
r1 4+ 3z + 213 = 0, x] + 2x9 — Hxz = 0,
(a) { 200 — o+ 3x3 =0, (6){ 2r1 — 4dxs + 3 =0,
3r1 — dwo + dxg = 0. 3r1 — 2x9 — 4dxs = 0.
Bapuaur 4.
HUIA3 Onpenenutens, MATPHILL, CHCTEMBI YPABHEHHH
1. Jlns naHHOTO OMpeneJuTes] HAHTH MHHOPBI H adredpaHuecKkue NOMOJHEHHS 1/
3JIEMEHTOB ;2 H (3j. BbIUMCIHTL ONpene/nTe b, PAa3J0KHB ero: a) no i-d cTpoke;
0) mo j-y cToaouy.
4 -5 -1 -5
2

-3 8 —2
5 3 1 3| i=1, j=3
-2 4 -6 8

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; B) A% r) AA Y n) A A

6 1 11 301
A=| 9 2 5} B=|0 27]

03 7 1 -3 2
3. IpoBepHTh COBMECTHOCTb CHCTEMBI M B CJ1yuyae COBMECTHOCTH PEILIHThb €e: a) Mo
dopmyaam Kpamepa; 6) ¢ momolibio 06paTHOM MaTpHIb, B) MeTonoMm laycca.
2x1 — X9 + 3x3 = —4, 3ry — 3xp + 223 =T,
(a) r] + 3x0 — w3 =11, (0)4 4r1 — Hry + 223 =1,
T — 2w + 203 = 7. x| — 219 = 6.
4. PellliTb OIHOPOOHYI CHCTEMY JHHEHHbIX anre0panuyecKuX yDaBHEHHH.
4y — 29 + 1023 =0, x4+ x4+ x3 =0,
(a)

1+ 2z0 — w3 =0, (6)¢ 221 — 3z2 + 423 =0,
2x1 — 3zo + dxy = 0. 3r1 — 2x2 + Hx3 = 0.



Bapuaur 5.

HA3 Onpenenutenu, MaTpulbl, CHCTEMb YPaBHEHHH

. Jlng naHHoro onpenenuTess HAHTH MHHOPLL M aarebpaniyeckKue NOMOJHEHHS 15
3JIEMEHTOB @i U @3;. BBIUMCIHTDL ONpene/uTeNb, PAa3JokKHB ero: a) No i-i cTPoKe;
0) mo j-y cToaouy.

3 5 32
2 4 10
1 -2 2 1| i=2 j=4
5 1 -2 4

2. HNanbl nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; &) AL r) AATL: ) AL1A.

3 1 2 0 -1 2
A=|-1 0 2|, B=|2 11
1 21 3 71

3. TIpoBepUTb COBMECTHOCTb CHCTEMbL H B C/1y4ae COBMECTHOCTH DELIMTb €e: a) Mo
topmynam Kpamepa; 6) ¢ momolbio o0paTHOR MaTpHibl; B) MeToaom laycca.
3x1 — 220 + 4dxg = 12, 3x1 + 220 — 4dxy = 8,
(3) { 3r1 + 4z — 213 = 6, (6) { 2x1 + 4o — dxg = 1,
201 — Ta — x3 = —9. ary + G6xro — Y9z = 2.
4. PelunTb OOHOPOOHYIO CHCTEMY JHHEHHBLIX anre0panuecKHX ypaBHEHHI.
2x1 + dwo + x3 =0, 1 + 219 + 43 = 0,
(a) { dx1 4 6z2 + 33 =0, (6) { oxry + x9 + 2x3 =0,
] — T — 2x3 = 0. vy — 9 — 223 = 0.
Bapuanrt 6.
U3 OrnpenennTend, MaTpHILbl, CHCTEMBI YpaBHEHHH
1. Jlast naHHOTO OMpPEeNeHTENs] HAHTH MMHODBI H ajredpandeckHe NOMOJHEHHS A
3JIEMEHTOB @ U @3;. BBIUMCIHTDL ONpene/iuTe b, Pa3JokKHB ero: a) No i-i cTPoKe;
0) mo j-y cToaouy.

32 0 =5
43 =5 0
10 -2 3 i=1 j=2
01 -3 4

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!;, 1) A—'A.

2.3 2 32 —1
A=|13 -1|, B=|3 1 2
41 3 53 0

3. TIpoBepUTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEILHTb ee: a) Mo
thopmysnam Kpamepa; 6) ¢ nomouubio 06paTHOH MaTpuLbl; B) MeTogoM [aycca.
8r1 + 3o — 63 —4, 3r; + x9 + 213 = —3,
(a){ T+ x2— x3=2, (0) { 2x1 + 2x2 + dx3 = 5,
dr1 + o — 3x3 = —5. x4+ 3o + Txy = 1.
4. PellWTb OOHOPOMHYIO CHCTEMY JHHEHHBIX anre0panuecKux ypaBHEHHI,

3r1 — 39 — 3x3 =0, dr; — xp + x3 =0,
(a)

201 + 3z + w3 =0, (6)] 2z + 3w — 4x3 = 0,
r, + T2 + 3:[:3 = 0. Sx1 + 219 — 3.33 = 0.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 2

Tema: «BexkTopHas anredopay.

Bapuanur 1.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

L.

JlaHel BEKTOpBl @ = aTn + SN0 U b =~m + 6m,

te [m| = k, 1] = I, (FL 1) = o.

Hatitu: a) (Aa + pb) - (va + 7b); ©) npg(ra + 7b); B) cos(a, 7b).
a=-=5 f=-4 ~v=3, J=06,

k=3, [ =5 ¢=05om,

A= -2, ,u—1/3, v=1, =2

ITo koopauHatam Touek A, B, C' 115 yKa3aHHBIX BEKTOPOB HAHTH: a) MO-
Iy/Jb BEKTOpa @; 0) cKaJspHOE MPOM3BefeHHe BEKTOPOB @ M b; B) mpoek-
LUMIO BeKTOPa € Ha BeKTop d; I) KOOPAMHATH TOYKH M, mensiiell oTpe3ok
[ B OTHOLIEHHUH « : [3.

A(4,6,3), B(=5,2,6), C( —4 -3),
a=4CB — /lC b=AB C_ d=AC,

l=AB, a =5, f=4.

Jlokasath, 4TO BeKTOphl @&, b, € 06pa3yloT 6asuc, M HAHTH KOOPAMHATHI
BekTopa d B 3TOM GasHce.

a=(5,4.1), b=(-3,52), €= (2.-1,3), d = (7.23,4).

Jlanb BekTOphl @, b, €. Heo6X0auMo: a) BBLIYHCAHTL CMelIaHHOE TPOH3-
BeJeHHEe TpeX BeKTOpOB; 6) HAHTH MOAY/Jb BEKTOPHOrO MPOH3BENEHHS; B)
BBIUHCJIHTb CKAJAPHOE MPOH3BEleHHe IBYX BEKTODPOB; I') MPOBEPUT, OYAYyT
JH KOJNJIMHeapHBIMH HJH OPTOTOHAJBHBIMH JIBa BEKTOpA; 1) MPOBEPHT,
OyAYT JIK KOMIJIAHAPHBI TPH BEKTOPA.

a=21—-3j+k, b=j+4k, ¢€=05i+2j-3k;

a)a, 3b, ¢ 6)3a 2¢; B) b, —4c; r)a, ¢ 1)a,2b, 3C

Bepwnnel nupamuasl Haxopstes B toukax A, B, C, D. BblYHCAUTB:
a) mJolaab YKa3aHHOH TpaHH; 0) MIoMladb CeYeHHs, NPOXOASLIEro ye-
pe3 cepenrHy pebpa [ M 1Be BepIIHHBI MHPAMHABI; B) 00beM MHPAMHALI
ABCD.

A(3,4,5), B(1,2,1), C(—2,-3,6), D(3,—6,—3);

a) ACD; 6)l=AB, CuD.




Bapuant 2.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

1.

JlaHel BEKTOpBl @ = aTn + SN0 U b =~m + 6m,

rie [m| = k, [0 = [, (M, 1) = ¢. -
Hatitu: a) (Aa + pb) - (va + 7b); ©) npg(ra + 7b); B) cos(a, 7b).
a=-=-2, =3, y=4, §=-1,

k=1, =3, ¢p=m,

A=3, pn=2 v=-2 71=4

ITo koopauHatam Touek A, B, C' 115 yKa3aHHBIX BEKTOPOB HAHTH: a) MO-
AyJb BeKTOpa @; 6) cKaJspHoe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; I) KOOPAHHATBl TOYKH M, fensiiell oTpesok
[ B OTHOLIEHHH « : [3.

A(4,3,-2), B(=3,—1,4), C(2,2,1),

a=-5AC +20B, b=AB, ¢=AC, d =CB,

l=BC, a=2, f=23.

Jlokasath, 4TO BeKTOphl @&, b, € 06pa3yloT 6asuc, M HAHTH KOOPAMHATHI
BekTopa d B 3TOM GasHce.

a=(2-1,4), b=(-3,0,-2), c=(4,5,-3), d = (0,11, —14).

b

Jlanb BekTOphl @, b, €. Heo6X0auMo: a) BBLIYHCAHTL CMelIaHHOE TPOH3-
BeJeHHEe TpeX BeKTOpOB; 6) HAHTH MOAY/Jb BEKTOPHOrO MPOH3BENEHHS; B)
BBIUHCJIHTb CKAJAPHOE MPOH3BEleHHe IBYX BEKTODPOB; I') MPOBEPUT, OYAYyT
JH KOJNJIMHeapHBIMH HJH OPTOTOHAJBHBIMH JIBa BEKTOpA; 1) MPOBEPHT,
OyAYT JIK KOMIJIAHAPHBI TPH BEKTOPA.

a=3i+4j+k, b=1—2j+7k, €=3i—6j+21k;

a) ba, 2b, T, 6) 4b, 2¢; B)@, ¢ r)b,T 1) 2a —3b,T.

Bepwnnel nupamuasl Haxopstes B toukax A, B, C, D. BblYHCAUTB:
a) mJolaab YKa3aHHOH TpaHH; 0) MIoMladb CeYeHHs, NPOXOASLIEro ye-
pe3 cepenrHy pebpa [ M 1Be BepIIHHBI MHPAMHABI; B) 00beM MHPAMHALI
ABCD.

A(—=7,-5,6), B(—2,5,-3), C(3,-2,4), D(1,2,2);

a) BCD; 6)l=CD, AuB.



Bapuanr 3.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

1.

4,

JlaHel BEKTOpBl @ = aTn + SN0 U b =~m + 6m,

rie [m| = k, [0 = [, (M, 1) = ¢. -
Hatitu: a) (Aa + pb) - (va + 7b); ©) npg(ra + 7b); B) cos(a, 7b).
a=5 pf==-2 yv=-3, d=-1,

k=4, 1=5 ¢=4n/3,

A=2, pu=3 v=-1, 7=05.
ITo koopauHatam Touek A, B, C' 115 yKa3aHHBIX BEKTOPOB HAHTH: a) MO-
AyJb BeKTOpa @; 6) cKaJspHoe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; I) KOOPAHHATBl TOYKH M, fensiiell oTpesok
[ B OTHOLIEHHH « : [3.

A(=2,-2,4), B(1,3,-2), C(1,4,2),

a=2AC —3BA, b=BC, €¢=BC, d= AC,

l=BA, a=2 5=1.

Jlokasath, 4TO BeKTOphl @&, b, € 06pa3yloT 6asuc, M HAHTH KOOPAMHATHI
BekTopa d B 3TOM GasHce.

a=(—1,1.2), b=(2,-3,-5), €= (—6,3,—1). d = (28, —19, =7).
( ? b )D ? ? ? b ? bl

b

Jlanb BekTOphl @, b, €. Heo6X0auMo: a) BBLIYHCAHTL CMelIaHHOE TPOH3-
BeJeHHEe TpeX BeKTOpOB; 6) HAHTH MOAY/Jb BEKTOPHOrO MPOH3BENEHHS; B)
BBIUHCJIHTb CKAJAPHOE MPOH3BEleHHe IBYX BEKTODPOB; I') MPOBEPUT, OYAYyT
JH KOJNJIMHeapHBIMH HJH OPTOTOHAJBHBIMH JIBa BEKTOpA; 1) MPOBEPHT,
OynyT JM KOMIJIAaHAPHBI TPH BEKTOPA.

a=21—4j—2k, b=7i+3j, ©=3i+5j —7k;

a) a, 2b, 3¢; 6) 3a, —7b; B) —2a,T; r)a, ¢ 1) 3a 2b, 3c.
Bepwnnel nupamuasl Haxopstes B toukax A, B, C, D. BblYHCAUTB:
a) mJolaab YKa3aHHOH TpaHH; 0) MIoMladb CeYeHHs, NPOXOASLIEro ye-
pe3 cepenrHy pebpa [ M 1Be BepIIHHBI MHPAMHABI; B) 00beM MHPAMHALI
ABCD.

H

a) ACD; 6)1=BC, AuD.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 3

Tema: «IlnockocTH 1 NpAMBIE»

Bapuanrt 1.
U3 IlnockocTu W npsiMble

1.

,H,EHbI JyeTblpe TOYKH Al(.’l'] y U1, Zl), A2 (.’L‘g, Y2, 2’2), A3(.’L‘3, U3, 2’3), A,1(;L',1, Y4, 2,1).
CoCTaBHTL yPaBHEHHSI:

a) naockoetH Ay AsAz;  6) npaMod AqAs;

B) npsiMod Ay M, nepneHAMKYJISIPHOR Ma0cKocTH Aq Ao As;

r) npsMod AglN, napanienbHod npamoi A; As;

1) TUIOCKOCTH, NPOXOASILIEH uepe3 TOUKY A, MepreHpiHKyIsIPHO K npsiMoid Aq As.
Boiuucante:

e) CHHyc yraa mMexay npsiMoid Aj; Ay u mnockoceteio Ay As As;

) KOCHHYC yIia Mexy KOOPAHHATHOH MJIOCKOCTBI0 Oy H MIOCKOCTbI0 Ay AsAs.

A1(3,1,4), Ay(—1,6,1), As(—1.1,6), A4(0,4,—1).

HaiiTu BeJMUYMHBI OTPE3KOB, OTCEKAeMbIX HA OCSX KOOPAMHAT MJOCKO-
CTblO, MpOXOoAsiled uepe3 Touky M(—2,7,3) mapajsenbHO MIOCKOCTH
r—4y+52—-1=0.

r—1 y+2
2

JlokazaTb napasiesbHOCTh MPSAMBIX
8=0, z+6z—-6=0.

= il Hr—2y+22—

Hanur Bepunael TpeyroasHuka ABC A(xy,y1), B(xa,y2), Clxs,ys).

Haiiru:

a) ypasHeHHe cTopoHbl AB; 6) ypaBHeHue BhlcoThl C'H;

B) ypaBHeHHe MeaHaHbl AM;

r) Touky N mepeceuenust Meguanel AM W Buicotn C'H;

o) ypaBHeHHe MpSMOH, MPOXOASIUIEH Yepes BepuHHy (' napajenbHo cropoHe AR,
e) paccrosiHie OT Touku C 1o npsMoit AB.

A(=2,4), B(3,1), C(10,7).

Haiitu ypaBHeHHe npsMoH, Mpoxonsilell yepe3 TOYKY MepecevyeHHs Mps-
MBIX 32 — 2y — 7 =04 2 + 3y — 6 = 0 u orcekawlleld Ha ocH adcuuce
OTpPe30K, paBHBIH 3.



Bapuant 2.
U3 IlnockocTu W npsiMble

1.

ﬂaHbI JyeTblpe TOYKH Al(.’L'l: i, 21), 442 (.’L‘z, Y2, ZQ), A';(.Lg, U3, 23), A,1(:L',1, Y4, 2,1).
CocTaBUTL YPaBHEHHSI:

a) mockoetH Ay As Az, 6) npamoit Ay As;

B) npaMoi AyM, nepneHAHKYIAPHOH maockocTH Ay As As;

r) npsMod Az, napaijenbHod npsamoi Ap As;

M) TIOCKOCTH, MPOXOASLIEH Yepes TOUKy Ay MeprneHgHKyIaIpHo K npaMoi Ay As.
Boiuncano:

€) CHHyC yria Mexay npsMod A; Ay u naockocteio Ay Ag Ag;

) KOCHHYC yriia Mexjay KOOPAHHATHOH MiIockocTeio (xy U maockoeTeio Ay Az As.

A1(37_1:2)1 *42(_1?071)1 A3(1a7,3)7 A4(87598)

CocTaBUTh ypaBHeHHe MJOCKOCTH, Npoxoasiuei yepes M; M, neprneHau-
KYJSPHO K 3TOMy oTpeaky, ecau M (1,5,6), My(—1,7,10).

r+1 y+1 z—3
JlokasaTb, 4To npsiMas 5~ = "_{ = g U4palseNbHa MIOCKOCTH
T y z—4
20+y—2=0,a a = — =
Tty—=z npsimast 5 ) 3

Janbl Bepuwndel Tpeyroiabinka ABC A(xy,y1), B(xa,y2), Clzs,ys).

JIEKHT B 9TOM MJOCKOCTH.

Haiitu:

a) ypaeHeHHe cTopoHbl AB;, &) ypasHeHHe Bricote CH;

B) ypaBHeHHe MeaHaHbl AM;

r) Ttouky N nepeceuenusi Mejuanbl AM W Beicotsl CH;

M) YpaBHeHHe NpsaMoi, NPoxXoisiied depes BeplinHy C' napaisieibHo cropode AB;
e) paccrosiike oT Touku C' jo npsiMoit AB.

A(=3,-2), B(14,4), C(6,8).

Haiitn npoekuuo Toukd A(—8,12) Ha npsMy0, NPOXOASILYI0 Yepe3 To4-
ki B(2,—-3) nu C(=5,1).



Bapuant 3.
U3 IlnockocTy W npsiMble

1.

ﬂaHbI JyeTblpe TOYKH Al(.’L'] y U1, 21), AQ (.’L‘z, Y2, 2’2), A3(.’L‘3, U3, 2’3), A,1(;L',1, Y4, 2,1).
CoCTaBHTEL YPaBHEHHSI:

a) miockoetH Ay As Az, 6) npamoit Ay As;

B) npsiMmod Ay M, nepneHAMKYJISIPHOR MaockocTH Aq Ao As;

r) npsMod Az, napanjenbHod npsamoi A; As;

N} TIOCKOCTH, MPOXOASIUIEH Yepes TOUKy Ay MepreHAHKyIIpHO K npaMoi Aq As.
BoruncanTs:

e) cHHyc yraa mexkay npsMod A; A, u mnockoceteio Ay As As;

) KOCHHYC yIiIa MeXy KOOPAHHATHOH MJIOCKOCTBI0 Oy H MIoCKOCTbI0 Ay AsAs.

A1(3,5,4), A2(5.8,3), A3(1,2,-2), Ay(—1,0,2).

Haiitu paccrosinue ot touku M(2,0,—0.5) no naockocts 4o —4y,z+17 =
0.

CoctaBuThb ypaBHeHHe MpsAMOH, mpoxonsilel uyepe3 Touxky M(l,—3,3)
1 obpasywoollell ¢ oOCAMH KOOPIMHAT YIJbl, COOTBETCTBEHHO paBHble
60°, 45°, 120°.

Hawur Bepmnabl Tpeyroasiuka ABC A(xy,y1), B(xa,y2), Clxs,ys).

Haiitu:

a) ypaBHeHHe cTopoHbl AB; 6) ypaBHeHHe BbicoTH CH;

B) ypaBHeHHe Meauanbl AM;

r) Touky N nepecedyenusi Meguansl AM W Beicotsr CH;

I} ypaBHEHHe NpsAMOM, npoxosilied uepes BepuinHy €' napaniesbHo cropore AB;
e} paccrosiue ot Toukd C' 10 npamoit AB.

A(L7), B(=3.-1), C(11,-3).

Jlaner gBe BepinHbl TpeyroabHuka ABC: A(—4,4), B(4,—12) u Touka
M (4,2) nepecevenus ero BeicotT. Haiitu Bepuuny C.



KoMmiekT vHAMBHUAYAJbHBIX TOMALIHUX 3a/1aHuil 4
Tema: «/IuHMH U TOBEPXHOCTH

Bapuanr 1.
U3 JluHue ¥ NOBEpXHOCTH

1. CocTaBuTb KaHOHHYECKHE YpaBHEHHS:
a) anmunca; 6) runep6oasl; B) mapaGoubl.
A, B — TouKH, JMexallde Ha NPSMOi,
F' — ¢okye,
a — Gonpluas (feHdcTBUTE/bHAS) MONYOCh,
b — manas (MHHUMas1) MOJYOCH,
£ — 9KCLUEHTPHCHTET,
y = £kxr — ypaBHeHHS aCUMNTOT rUnepOoJbl,
DD — nupekTpHca KpHUBOI,
2c — (hOKyCHOe paccTosiHHe.

a) b=15, F(-10,0);
6) a=13, ¢=14/13;
B) D:x=—4,

2. TlocTpouTh KpHBYHO, 3aaHHYIK ypaBHeHHEM
B MOJSAPHOH CHCTEMe KOOPAMHAT.

p = 2sindyp

Bapuanrt 2.
U3 JluHuH ¥ NOBEPXHOCTH

1. CocTaBUTL KAHOHHYECKHE YPABHEHUS:
a) aamunca; 6) runep6oasl; B) mapaGoubl.
A, B — ToukH, JMexallde Ha NPSIMOi,
F' — dokyc,
a — Gonbluas (feHdcTBUTEBHAS) TONYOCh,
b — manasi (MHHMasi) MOJyOCh,
€ — 3KCLEHTPHCHTET,
y = thr — ypaBHEHHs aCUMIITOT rUnep6oJbl,
DD — pupexkTpHca KpHBOH,
2¢ — (QoKycHOe paccTosiHHe.

6) a=7, EZ\/%/'T;
B) D:x=5.

2. TlocTpouTh KpHBYHO, 3aaHHYK ypaBHeHHEM
B MOJAPHOH CHCTEMe KOOPAMHAT.

p=2(1 —sin2yp).



Bapuanrt 3.
U3 JluHue ¥ NOBEpXHOCTH

1. CocTaBuTb KaHOHHYECKHE YpaBHEHHS:
a) anmunca; 6) runep6oasl; B) mapaGoubl.
A, B — TouKH, JMexallde Ha NPSMOi,
F' — ¢okye,
a — Gonpluas (feHdcTBUTE/bHAS) MONYOCh,
b — manas (MHHUMas1) MOJYOCH,
£ — 9KCLUEHTPHCHTET,
y = £kxr — ypaBHeHHS aCUMNTOT rUnepOoJbl,
DD — nupekTpHca KpHUBOI,
2c — (hOKyCHOe paccTosiHHe.

a) A(3,0), B(2,v5/3);
6) k=3/4, =1>5/4;
B) D:y= -2

2. TlocTpouTh KpHUBYIO, 3a1aHHYI0 ypaBHEHHEM
B MOJSAPHOH CHCTEMe KOOPAMHAT.

p = 2sin2p

Bapuaurt 4.
U3 JluHHH ¥ NOBEPXHOCTH

1. CocTaBUTL KAHOHHYECKHE YPABHEHUS:
a) aamunca; 6) runep6oasl; B) mapaGoubl.
A, B — ToukH, JMexallde Ha NpsMOi,
F' — ¢okye,
a — Gonbluas (feHdcTBUTENBHAS) MONYOCh,
b — manasi (MHHMasi) MOJyOCh,
£ — 3KCLEHTPHUCHTET,
y = +kxr — ypaBHeHHs aCUMNTOT rHNepBobl,
DD — pupexkTpHca KpHBOH,
2¢ — (QoKycHOe pacCcTosiHHe.

a) e = V21/5, A(=5,0);
6) A(VS0,3), B(4v/5,3V2);
B) D:y=1.
2. TlocTpouTh KpHUBYIO, 3a1aHHYI0 ypaBHEHHEM
B MOJSAPHOH CHCTEMe KOOPAMHAT.

p = 3sinby



Bapuanr 5.
U3 JluHue ¥ NOBEpXHOCTH

1. CocTaBuTb KaHOHHYECKHE YpaBHEHHS:
a) anmunca; 6) runep6oasl; B) mapaGoubl.
A, B — TouKH, JMexallde Ha NPSMOi,
F' — ¢okye,
a — Gonpluas (feHdcTBUTE/bHAS) MONYOCh,
b — manas (MHHUMas1) MOJYOCH,
£ — 9KCLUEHTPHCHTET,
y = £kxr — ypaBHeHHS aCUMNTOT rUnepOoJbl,
DD — nupekTpHca KpHUBOI,
2c — (hOKyCHOe paccTosiHHe.

a) 20 =22, ¢=+/57/11);
6) k=2/3, 2c=10/13;
B) ockb cumMeTpun Ox u A(27,9).

2. TlocTpouTh KpHBYH0, 3aaHHYIK ypaBHeHHEM
B MOJAPHOH CHCTEMe KOOPAMHAT.

p=2/(1 +cosp)

Bapuanrt 6.
U3 JluHuH ¥ NOBEPXHOCTH

1. CocTaBUTL KAaHOHHYECKHE YpaBHEHHUS:
a) aamunca; 6) runep6oasl; B) mapaGoubl.
A, B — TouKH, JexkKalie Ha MpsiMoH,
F' — dokyc,
a — GoJbluas (nedcTBHTEbHAS) TOJYOCh,
b — manas (MHHMAasi) MOJIYOCh,
£ — 3KCLEHTPHUCHTeT,
y = £kxr — ypaBHeHHMS aCUMNTOT runepoosbl,
DD — pupekTpHca KpHBOH,
2c¢ — (QOKyCHOe paccTOsHHE.

a) b=+/15, ¢=+/10/25;
6) k= 3/4, 2a=16;
B) ock cummeTpun Oz u A(4, —8).

2. TlocTpouTh KpHBYHO, 3aaHHYK ypaBHeHHEM
B MOJAPHOH CHCTEMe KOOPAMHAT.

p=3(1 +singp)



KommiekT MHAMBUAYAJIbHBIX JOMAILIHUX 3aaHUM 5

Tema: ((HpEIleJILI YUCJI0BbIX HOCJIEIIOBaTeJILHOCTeﬁ))

BapuanrT 1.
[Ipedea uucaosoli nocaedosamessvrocmu — H/3

1. Jlokasars, uto lim a, = a (ykasate N(g)).
n—r o0

2—2n 1

T334 2
2. Haiitu npenen 4uc/I0BOH MOCTEN0BATENBHOCTH
_ (3 —mn)?
lim
nooo (n+1)2 —(n+1)3

an

An? — v/n?
3. lim —— o "
nroc /b +nd3 +1—5n
4. lim n (\/?12 +1—vn2-—1 )

n-— o
5 1 32 —6n+7\ "
o lim | ——
n-—oo 37?,2 -+ 20?1 —1

Bapuanr 2.
[Ipedea uucaosoili nocaedosamessvrocmu — H/3

1. Jlokasare, uto lim a, = a (ykasate N(g)).
n—r o0
2n +3
ap = .
n+o
2. Haiitu npenen 4uc/I0BOH MOCTEN0BATENBHOCTH
. 12+ (n+2)3
lim -
n—oc (n+4)% + (n+5)*

a=?2

6nd —n?2+1
3. lim
noo A/4nd +3 —n

5 — 8 — /(2
4 lim VS —8 —ny/n(n? +5)
n— oo ﬁ

10n — 3\""
. h
> nl—?;c(IOn—l)




Bapuanrt 3.
[Ipedea uucaosoli nocaedosamessvrocmu — H/3

1.

5.

Hokaszate, 4yto lim a, = a (ykazate N(g)).
00
B 2n+1 2

an

C3n-—5 “ 3
Haiitu npenen YHUCJIOBOH MnocJeaoBaTeJbHOCTH
lim (1— n)‘4 —(1+ n)f1

nooo (14 n)?—(1—mn)?

lin n/Tln — /64n° + 9

n— oo (n _ \?/E),/]_]_ _|_n2

lim n? (\”)/5 +n3— /3 +n3)

n—r 00

. (n + l)n
lim
n—oo \ 1N — 1

Bapuanr 4.
[Ipeden uucaosoil nocaedosamenvrocmu — HJ[3

1.

Jokazate, 4yto lim a, = a (ykasate N(g)).
n—r
5n + 15

g a=—5

ap =

Haiitu npenes 9uc/I0BOH Moc/e10BaTeNLHOCTH
(3—n)*—(2—n)*

- Vnrt+2+vVn—2
n—oo y/pt 4 24 /n— 2

lim (\3/(73 +2)2 — \3/(” - 3)2)

n—r 0o

. '."L3 +1 2n—n
lim
n—oo \ NS — 1

2




BapuaHnrt 5.
[Ipedea uucaosoli nocaedosamessvrocmu — H/3

1.

Hokazate, uto lim a, = a (ykasats N(g)).
. n— 00

_3n?

92— 2’

Haiitu npenen 4uca0BOH NOCJAe10BATENBHOCTH
3—n)*—(2—n)*

iy B =20

nooo (1 =n)? —(1+n)?

" Van +1— /23 +4

im ,
n—oo ¥ —N/ndtn

lim n (\3/5 + 8n? — 2n)

n—r 00

a=—3

n

. 2n? +2ln -7 anrl
. lim | —/—4mMmMmm—
n—ooo \2n? + 18n +9

Bapuanrt6.
[Ipedea uucaosoli nocaedosamesvrocmu — H/[3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).

9 n—0o0

3n

aﬂ:fng—l’ @=3
Haiitu npenen 4yHc/i0BOH MOCJAe10BATENBHOCTH
I (2n + 1%+ (3n +2)°
im
nooo (2n+3)2 —(n—T)3

o oVnS+4+n—4
lim —
n—oc /nb +6—+/n—6

lim n» (\/n(n—I-Q) —/n? —Qn—I—S)

n—oo

n+1
I 3n? — on
im | ——————
nooo \3n2 —56n+7




Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 6

Tema: «Ilpeaens! pyHKuMD»

Bapuanr 1.
[Ipedenvt ynxyuii — HIA3

1.

. lim

JokazaTb (HaiiTu d(£)), 4TO
20% + 51— 3
—_— =7
r+3
BbluncauTh npenen GyHKUHH
(2* — 22— 1)(z+ 1)
x* 4 4x? — 5
, 22 —5r +6
lim ——
r—2 22 — 122 + 20
. 32 —5x? 42
lim

oo 203 + ba? — x

lim
xr—»—3

lim
r— —1

2 +r—12
e3 \r—2—+4d—=x
r V1+2r—-3
mll}nfi .\/7—2

Bapuanr 2.
[Ipedervt pynxyuti — H/IA3

1.

Hokazatb (Haiitu d(g)), 4TO

. bx? —dx— 1

lim ———— =6

1 xr—1

BuluncanTh npenen GyHKUMH
2t —3r—2
lim ———

r— —1 T+ 22

x? — 2?2

lim
0 2 —

] 4x® + Tx
lim

00 2:11'3*4.1‘-2+4
Ve 12 —4i -z

i

r 1>m4 22+ 20 — 8
. V1i—-x—3
lim

r— —8 2+ \3/.?

10.

11.

12.

10.

11.

12.

[IprMeHHUTH 3KBHBANEHTHOCTH
In(1 + sin )

lim -

0 sin 4x
. arcsin bz

lim —

r—0 t g 3
|

lim

x—1 InzT

2r—3
. T
lim
x— 00 (1 + ]_)

. sindxr —sinx
lim —
x>0 Sax
[IpumMeHUTL 3KBUBAJNEHTHOCTH
1 —cos 10z
er? — 1
In(1 + 32%)
x3 — Hx?

Vit —x +1-1

Inz

lim (cos+/z)Y/*
xr—0

lim
x—0

lim
x>0

lim
xr—>1



Bapuanr 3.
[Ipedenvt ynxyuii — HIA3

1.

JokazaTb (HaiiTu d(£)), 4TO

322 + 5w — 2

Sl e
r+2

Beruuennts npenen GyHKUUH

(2* + 3z + 2)?

lim
r—y—2

3, r3 227 —x — 2
6+ x—a?

lim ,

r—3 13 —27

" St — 322 + 3
im ——

r—oo x4 222 — 1
NV F10—V4—x
lim

r— —3 202 —x — 21
) v —1

lim

r—1 _Tj2_1

Bapuanr 4.
[Ipedenrot pyuxyuti — HIA3

1.

Hokazatb (Haiitu d(g)), 4TO

4 2 .

lim __fi_____}f%fi_:t_fi =10

a3 r—23

Buluvenute npenen GyHKUHAH
(222 — 2 — 1)?

lix _
x>l 32—z +2
) TS — 22° + dx
lim ,
T— o0 203+ 5
o V2—x -2 +6
lim ,
r— =2 2 —x—6
V13 -2+ 1
lim
r—>3 3}2—9

7.

10. 1

11.

12.

10.

11.

12.

, 20 \ ¥
lim
rz—ooo \ 1+ 22

COS T — COS DXL

222
[IpruMeHUTL 3KBUBAJEHTHOCTH
322 — b

sin 3

lim
xr—0

lim
xr—0

sin 7x
im
z 0 tglz

) 1+ cos3x
lim 5o
xr—rm S~ (r

p (L+e2 1/2?

teg 3z

lim -
z-0 2sinx

[IpuMeHHTb 3KBUBAJEHTHOCTH
1 —cos2x

lim -
z—0 cos Ty — cos 3z

‘ E3:1’: -1
11111 ﬁ
=0 22 + 272
1 —sin2x

lim ————
zon/a (m— 4zx)?

5 2/sinx

lim (2 _ garcts ﬁ)

x—0



Bapuanr 5.
[Ipedenvt ynxyuii — HIA3

1.

6.

JokazaTb (HaiiTi d(£)), 4TO
I 617 +x—1 _
im — = -

es-1/2 x+1/2 7

Belyucaute npenes GyHKUUH
. (2% + 22— 3)?

lim —
x5 -3 23 + 422 + 3z

T +4

lim ——
2 22 —Hr+6

, 3 —4dx + 128
lim
zoo Dyl 4+ 1522 —x — 1

V3+2r—+x+4

n}lirnl 30?2 —4dx + 1
. v —6+2
lim ———

z— 2 3 + 8

Bapuanr6.
[Ipedenrvt pynxyuti — HIA3

1.

Hokazatb (Haiitu d(g)), 4TO
62t —r—1
lim —— =5
zs1/2 x—1/2

Beluncnute npenes GyHKUHH
(2% — 22 — 1)?

x4+ 22+ 1

12 + 2 — 22

3 — 27

. 32° — br +2

lim ————
r—oo 202 + 5 — 1

2 —3x+2
S—r—+vr—3

lim
r— —1

lim
r—3

lim
r—2

10.

1.

12.

10.

11.

12.

xr—0 3.].2

[IpuMeHUTL 3KBHBAJEHTHOCTH
. 4z

lim

20 tg(m(2 + x))

1 + cos 3mx

lim 5
z—1  tgemx
. ctgdx
. 1 +sinxcosax
lim -
x50 \ 1+ sinxcos Sz
-1
. T + 3 o
lim
Tr— 0o :I,'
. arcsin Hx
lim ———
z—0  sin3x

anMEHI/ITb 3KBHBAJEHTHOCTH

I 2x
R tg (2n(x +1)/2)

arcsin 3x

lim
xr—0 oQr

tg 3x

lim
z—ow/2 LgX

1/ sin? 3z
=4 4 /
J —
x—0 COS T

lim



KommiekT MHAMBUAYAJIbHBIX JOMALIHUX 3aJaHU 7
Tema: «IIpousBoanbie»

Bapuanr 1.
Haiimu npoussodnsie ¢pynkuuii — M3
1. Haiitu npoussoauyio y,

8 3 -
y=—3+——4\/$"+23:7

O y=Y @1 b ——
J (2 )+73}2—3£L’+2

3. y= sin’ 3z - arcctg 3z°
4 - ctg v — 2
Y= In(3z + 5)

)s'm x

b. y = (arctg 2z

6. Haiitu y, u y! HesABHOH (yHKUHH

tgy =Ty — Sz

7. Haiitu y, u y/

T = arcsint,
y=1Int

Bapuanrt 2.
Haiimu npoussodnsie pynxuyuti — H/3
1. Haiitu npousBoaHyo ¥,

napameTpu4yeckod (PyHKLUHH

2 5
y=8r——+——Vuat

2 - 3
2. Y = \/5$2—4$+x5+m
3. y = cos J/x - arctg x*
B tg?2r
v= In(5x + 1)
5. y = (In(z +3))™V"
6. Haiitu ¢/ u ¢! HeaBHOH QyHKUHH
tg = 6y —ay
7. Haiitu ¢, u vy napamerpuueckoil hyHKUMH
x = (2t + 3)cost,
y = 3t



Bapuanrt 3.
Haiimu npoussodnsie ¢pynkuuii — M3

1. Haiitu nponsBoanyto ¥/,
. 4 7 7
y =8z —— — — + va?
r

9. y=v/ T2 —5T F 3+ —0
y= -7 —5x + +(3:F2)5

3. y=e 0% . g Ta"
o cos?
v= In(z? — 22 + 1)

5. y = (Cth (l/m))arcsin'hc

6. Haiitu y, u y! HeaBHOH (yHKUHH
vy =2 +yly

7. Haiitu y), u y) napaMeTpuyecKod QyHKLIHH
x = e,
y =t

Bapuanr 4.
Haiimu npoussoonsie gymukyui — H/3

1. Haiitu npoussomHyio y,

.3 10
y:g:{}“"*—*\lfﬂg‘l‘ =
x x?

. 3
2 y=yet+l1)- 1+ 4o — 322

3. y = arccos® 4z - In(z — 3)

In(z + 2)
4. y=——-+=
Y sin 225
5. y = (ctg22)™" V"

6. Haiitu vy, u vy HeaBHOU (QyHKUHH
y'=(z—y)/(z+y)
7. Haiitu y), u y, napaMeTpuyecKod yHKLIHH
x = 3(t —sint),
y =3(1 — cost)



Bapuaur 5.
Haiimu npoussodnsie ¢pynkuuii — M3

1. Haiitu npoussoauyio y,
. . 4 7
y:8:1;2+\‘5/:1:4————3

r

2

2. y=/(r +4)P0 - ———M—
Y (z+4) 202 — 3z + 7T

3. y = ctg’ x - arccos 22

4 y— In(4z + 5)
2ctg /x

5. y = (sin 3z)™ "

6. Haiitu ¢, u y neaBHoil dhyHxkuun
ctg? (z +y) = br

7. Haiitu y, u y, napaMmeTpuyecKoi (hyHKLHH

x=1/(1+1),
y=(t/(L+1))
Bapuanur 6.

Haiimu npoussodnsie ¢pynxyuti — H/3
1. Ha#itu npousBonHyto 1/,

2 4 .
y=\/$3+———5—51’3’

-
2. y=+22°-5r+8 - ——=2
Y (z+2)
3. y = tg®2x - arccos 22°
4 e sin®(4x + 3)
T In(Tx F 1)

5' y = (Sh Sx)arcctgmc

6. Haittu ¢, u y/ HesiBHOH (QyHKUMH
3y = Te¥ + ay®
7. Haiitu ¢, u y napameTpuueckoil (hyHKUHH
T = sin 21,

y = cos®i



KommiekT MHAMBUAYAJIbHBIX JOMAILIHUX 3aaHUM 8

Tema: «MccaenoBanue noBeaeHus GpyHKumin

HA3 Bapuasnrl.

[TpoBecTH moaHoe uccaenoBaHHE H
MOCTPOHTh l'JJa(pP[KH hyHKIHH

etd

T

l. y=
L
12x
2' f—
J 9 4 22
4
3. y=———
Y=7 + x?

4, y=(3—x)e*?
5. Halitu acumnrtotsl n
NOCTPOUTE rpaduK PyHKLIHH
- w3+ a? -3 -1
N 202 — 2
HUA3 Bapuanr?2.
[IpoBecTH MoJHoe HccaenoBaHHe H
NOCTPOHTh TPapuKH (hyHKLUHH

A (x —2)2
Y x4l
—8x
2. y=
Y= ya
3. y=a*—-2Inz
x
4. y=1 1
Y n PR +
5. Haiitu acumnToThl u
NOCTPOUTD rpaduk PyHKLHH
o2t
YT =3

HUA3 BapuanrT 3.

[IpoBecTH MoJaHOE HccaenoBaHHe H
NOCTPOHTh rpaMKH QyHKUHH

0 ‘_lnzc
.y—ﬁ
3 .
x° — 32
2.y =
Y 2
202 4 4o + 2
3. y=——
2—x
2(x+1)
4, y=
2(x +2)

5. HaliTi acumMnToTsl U
NOCTPOUTh IpapuK (PYHKLHH
_ 203 4+ 222 — 3z — 1
y= 2 — 4x2

HA3 Bapuanrt4

[TpoBecTH nosaHoe vccaen0BAHHE H
MOCTPOHTE TPAPUKH (hYHKLUHH

5t 4 3
l.y=
T
2
e —4dr+1
2.y = —————
Y x—4
3. y= ple—a/2
2(z—1)
e
4 y=—
TP
5. Ha#itu acumnToThl H
NOCTPOUTE Tpahuk HyHKUHH
o 22 — 21 42
y= r+3

HUA3 Bapmanrb.

[TpoBecTH monHOe HCCIeNOBAHHE W
MOCTPOHTL rpauky HyHKUWH

l. y=

4 — 2

2 —3x+3

2.y = — 8 —
Y r—1
(1—z)%
3.y = —=—
Y (x —2)?
=5

4.y:1na’ ]+2

5. HaiiTi acuMnToTBl H
NOCTPOUTL rpathuk HyHKUHU

x? +9

r + 8

HA3 Bapwuanrt 6.

[TpoBecTH nonHoe HecnenoBaHWE H

MOCTPOUTL rpauky HyHKUWH
xz+1

y=

YTy
203 + 1
2. y= =
3_ y — el/(z_'r)
r—2>
4. y=1In L +2
5. HaiiTH acHMMTOTH K

NOCTPOUTL Trpauk HyHKUKUH
o 21 — 22
v= T+ 9




HUA3 BapuanTt?. HUA3 BapwuanT 10.

HPOBECTH [MOJHOE HCCJeJOBAHHE H HPOBECTH NMoJHOE HCCAeJ0BaHHE H

MOCTPOHTL TpathuKH (HyHKLHH MOCTPOUTh TPAPHKH HDYHKIHH
1. y=In(z? +1) l.y=2*—-2nz
3r —2 2
2= 3 2'y=$2+2:n
3. y=a2el/? 3. y=xel/*
4,y = —(2x +3)e2=2) 4. y=(4—xz)e*3
5. HaiiTu acumnToThl H 5. HaiiTi acuMnTOTHl H
NOCTPOHTh rpapuK (PYHKLHH NOCTPOUTD TpapuK (HYyHKUHH
z? +1 22% — 6
v= 4x? — 3 v= r—2

HA3 Bapwuanrtl1l.

[—[pOBECTH NMoJHOE HCCAeJOBaHHE H

HA3 Bapuanrt8.

[TpoBecTH MmoJHOe HCCJIeNOBAHHE W MOCTPOHTDL FPAPHKH (yHKIIHIT
NOCTPOUTh rpaMKH HyHKUHH 2 _r_1
1_y:£ Ly= x2 — 2
(1) 4
Qy:12—3.1:2 A Sy
' z? +12 3. y= 24+
x? (x +1)2
3y = 9 — g3 o—2(x+2)
4.y = (22 — 1)) 4y= 7m
5. Hailitu acumnrorsl 1 5. HaliTh acuMnToTH H
NOCTPOUTh IPauK (PyHKLHH NOCTPOUTL rpapuK PyHKLUHH
23+ 323 — 22— 2 2P 416
YT e Y= Vo s

HUA3 Bapwmanrt12.

[TpoBecTH nosHOe HccnenoBaHUe U
MOCTPOUTh IpathMKH PYHKUHH

HUA3 Bapuaunt9.

[TpoBecTH MoJHOE HCCAEN0BAHHE W
NOCTPOHThL IPapuKH (hyHKUHH

_ Lo
l.y=zlnz l.y_g w3 =)
4z +1)? 4
x4+ 2x +4 x +2x—3
3. y=x+mn(z*-4) 3. y=ader !
r+6 e? 3
T - 4. y=
4, y=1In ' 1 == 3
5. Hafitu acuMnToTh H 5. HaiiTi acuMnTOTHl H
MOCTPOUTH rpauK (HYHKLHH MOCTPOUTDL rpapuK (PyHKLHH
3z2 -7 ‘ _2:c3+2:r2—9:U—3

A Y 922 — 3



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 9

Tema: «HeonpeaejgeHHbI HHTETPAJ»

BapuanrT 1.

Heonpedeaennoiii unmeepasr — H/A3

. h'," 2
. f(:f:z — ﬁ L —) dx

—_

[ S]

~

xT xr

V5 = 2zde

dx
“r5—2;r

R

I rdr
5x2 k1

. [ sin® 4z cos 4z dx

S
J‘—z(i.’fi
2+ a2

Bapuanr 2.

Heonpedenentivui unmeepar — HJI3

[a—

3. [

~

Vo —32° + 12
-
[ BT zdz

dx
5+ 4r

f dx

:Ldl,

f\/m

sin

dx

10.
1.
12

13.

14.

10.
11.

12,

13.

14,

2 LL‘2 =4
—I:) d

xr—

J

f cos T sin® 7o dx

1 —2
xl d
J"r nl+r T
[ 2% cos® z dx
T+ 2
J I du
J. dx
H+4dsinx
J“ \/__\/_ d.L
\/_

3+ 3z +1
LT
J 2+ 22 *
f cos 2x cos 2z dx
Inz In(ln )
J———

dr
T

[(2? +2)e” dx
. dx
J

IR
J

dx
[

4dsiny —6cosx
Ve F 1)V



Bapuanrt 3.
Heonpedeaennoui unmeepar — HIA3

dx

1. 2 3 95 é dx
I( xd — 3+ 1) x 8. f - |_5
2. [V7F2xdx 9. [cos2xcosbrdx
3 f dx 10. flng;r:daj
7 8+5x 1. [(2® +1)e " dx
dr
4. [ — i :
82 _ 9 12. ‘[(J:?—l)(:?:—i-l)dl
T dx
5. f dx
Vo — 3a? 13. ‘l“r }—sinx F3cosz
6. fsm 2x cos 2z dx
1+31: 14. I
7. 3r+\/_
2 +
Bapuanrt 4.
Heonpedenennuviti unmeepar — HA3
502, 5 2 k1
1.j(ﬁ—\/:?+2)dx 8. [ g
2 | dx 9. [cos 3 2wsin 2z dr
Y — 4 10. [In(x + V1 +a22)de
dr €T
11. dx
'I2—3$ fsin%: .
. dx 6z —22° — 1
4. | 213 12. I—LS T2 dx
drdx da:
> J‘\/3 422 13. J“5—|—231n:t:—|—3cos:.':
COS T V2r+ 14+ 22+ 1
| ——d
6 I3—%1113: * 14 J V2r F1
—1
7. [ or dx

2 —3



BapuaHrt 5.

Heonpedenrennoii unmeepar — M3

227 + 3w — 1
L f \/_:L

>
dx
'IS:.';—Q

4 f dx
V227 -9
xdx
- 322 +8
cos 2x

S ey

sin” 2x

[o2]

)

:I:_
7. Ig_szd:E

Bapuanr6.

Heonpedenrennoii unmeepar — HJ3

3+ Va2 — 2

R [P Sy 7

\/;E
dx
/(3 — 4x)?

dr
3. J‘4 — Tx
dx
- 922 + 3
brdx
5_ v
I 512 — 3

6. [ sin* 2z cos2x dx

2. J

dx

10.
I1.

12.

13.

14.

10.
11.

12.

13.

14.

=4

:E{)
I1—$3

dz

[ sin 5z cos® b dx
In (Inz)
d:
p ) g,
[(z? +2)e " dx
2 —dx +5
d:
I (22 — D)(z—1) v
[ dx
10sinz + 5cosx
A

T 3
rqm —cos —dx

2 2
In(Inx)
d
plulng g,
[ zarctg 2 dx
[ 322 + 1
CESy Ty

dx
I 3—sinz +2cosx
J

dx

v —1 q
x
vVr—1++va—1




KoMnjiekT MHAUBUAYAJBHBIX JOMAIIHUX 3a1aHuii 10

Tema: «OnpeaesieHHbI HHTETPaJI, IPUI0KEHHU

Bapuaur 1.
Onpedeaérnbili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma
I J sin? g dx
™
0
2. [ xln(l - z)dx
-1
3. Ilnomanb 3aMKHYTOH (PUTYDHI
y=2x% y=2—a°
4. BbLUMCAUTL AJHHY OYTH
y? = (x +1)*, orceyenHo npsmoit z = 4
5. BuuueauTh 00bEM Tesna BPALLEHHS BOKPYT OCH
z?/16 +y*/1 =1, Ox
6. BuuHCIMTh Maolianb NOBEPXHOCTH BpAIEHHS KPHBOH BOKPYT OCH
y = 22 /2, oTceuenHoi npamoil y = 3/2, Oy
7. BHUMCAMTE HECOOCTBEHHBIE HHTErPabl
F 2
bV 14 4a?
p dx

8. [
)

BapuanrT 2.

Onpederénnbiil unmezpanr) u NPULOHEHUS — KOHMPOAbHAA paboma
/2

. [ sinzcos®xdx
i
3

2. [zIn(z —1)dx
2

3. Ilnomanbs 3aMKHYTOH (PUTYDHI
p =4cosdp
4. BbIYHCAUTb AJHHY AYTH
y? = (x — 1)% ot Touku A(2,—1) no Touku B(5, —8)
5. BouucauTe 00beM Tena BpalleHHWsT BOKPYT OCH
z=+/3cost, y=2sint, Oy
6. BeumcauTh naolank NoBepXHOCTH BPALLEHHS KPHBOH BOKDYT OCH
r=t—sint, y=1—cost, 0<t < 2w, Ox
7. BbluMcauTh HecoOCTBEHHbIE MHTErpasbl

j” rdx
o 1624 +1
L 2z de

o V1 -zt



Bapuanr 3.
Onpedeaérnblll unmezpan, U NpULOHCeHUs — KOHMPOAbHAA paboma

]3 dz
0V 25 + 3.”L

o

0
[ r2e /2 dy
i

3. Ilnowanb 3aMKHYTOH (DUTypBI
y=1x2, y=2—z°
4. BblUMCAUTD OJMHY OYTH
p=3(1—cosyp)
5. BbluHucaUTL 00bEM Tesa BpallleHHs BOKPYT OCH
y=a?, 8z =y?% Oy
6. BbluMcauTh Maolanb NMOBEPXHOCTH BpAlleHHsT KPHBOH BOKPYT OCH
x? = y + 4, oTceueHHo# npamoit x = 2, Oz
7. BpruucauTh HeCOOCTBEHHbBIE HHTErPAJIbI

o0 4dx
1 z(1+ In? 2)
0 dx

8 [ —
—1J/3 VI+3z

Bapuanurt4.
Onpedeaérnblli unmezpanr; U NpuULOHeHUs — KOHMPONbHas paboma

[ [tz
] fU

p
2. I:L'lnzcl;dzc

1
3. Ilnowanb 3aMKHYTOH (DUTYDBI

y'=2° 2=0, y=4
4. BbluMCAUTL AJMHY OYTH
p=2cosp

5. BbUHCAUTDL 00BEM Tesa BPALIEHHS] BOKPYT OCH
T = 3cos?t, y=4sin’t, 0 <t < 7/2, Oy

6. BbIUKHCAMTH MJoLAAb MOBEPXHOCTH BpalleHHsi KDMBOH BOKPYT OCH
p=2cosp, Ox

7. BbIUMCAUTL HECOOCTBEHHbBIE HUHTErpaJibl
o0

[z sinzdx
1

3 V9xdr



Bapuanurb.
Onpedeaérnbili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma

1/2
0 \!1—:112

1
2. [arctg /xdz
0

3. Tlnowanb 3aMKHYTOH (DUryDbL
y=1/(1+2%),y =x%/2
4. BbluHCAUTL ONHHY OyTH
P = dsing
9. Beruucauts obbem Tena BEpalleHHs BOKPYT OCH
P =(y-1%z=0y=0, Oz
6. BBUHCIHTH MIOIAAL TOBEPXHOCTH BPAIEHHs KPHBOH BOKDYT OCH
p=/cos2p, Ox
7. BEIUHCIUTE HecoOCTBEHHBIE HHTErpaJbl
o0 rdr
Jﬂl 2?2 +4x 45
UIn(3z —1)

8 |
]'/3 3r—1

dx

Bapuanr6.

Onpederénnbiil unmezpanr) u NPULOHEHUS — KOHMPOAbHAA paboma
/2

l. f sin x cos® = dx
/6
™

2. [a?sinzdr
0

3. Tlnowans 3aMKHYTOH GUTYDBI
p=2(1+ cos )
4. BBYMCIUTB AJUHY AYTH
r=-cost+1tsint, y =sint —ftcost, 0 <t <nw
5. BbluHcauTE 00BbEM TeJsia BpalleHHsT BOKPYT OCH
zy=4, 2r+y—6=0, Ox
6. BouucauTh niowanb NOBEPXHOCTH BPAlLleHHS] KPUBOW BOKDYT OCH
r=3cos’t, y=3sin*t, Ox
7. BuHCAUTE HecoOCTBEHHBIE HHTerpaJbl

oQ
[z sinzdx

xrdx

1
2
8. e —
J“ In2y/(x? —1)3



KoMiuiekT MHAMBUAYAJBHBIX JOMAIIHUX 3aaHuii 11

Tema: «/Iuddepenunaibubie ypaBHEHUD)

Bapuanr 1.
Huppeperyuarvroie ypasrenus — HIA3

1.

Haiitu obuiee pewenne Y
siny cosx dy = cosysin x dx

. Haiitu obmee pewmenne Y

(zy +a%y)y’ =1 +y°

Haiitn obuiee pemleHde OLHOPOX-
"Horo JV

(y? — 2zy)dz + 2% dy =0

Pewute nuneiiHoe 1Y

(2% + 1)y +doy =3, y(0) =0
Pewnth ypaBHenue bepuynnu

(z + 1)y +y*) =~y

Pewnts JIY moHu:KeHHEM MOPSiAKA

Bapuanrt 2.
Hugppeperyuarvnvie ypasrenus — HI3

l.

Hatitu obuiee pewenue 1Y

3 =y o

Haiitu o6iiee pemenue JIY
V9I—y?rde +yv1—22dy =0
Haiitu ofuiee peweHue OQHOPOA-
Horo J1Y

(22 —y)de + (x +y)dy =0
Pewmuts auneiiHoe Y

y' ctgxr —y =2cos’zetgr, y(0) =
0

Pewnte ypaBHenue bBepuynnn

y' 2y =ye’

Pewnte JIY nonukeHuem nopsinka

8.

9.

8.

9.

y'+2xy =0

Pewnte nuneiinoe ogHoponHoe 1Y
y”*ﬁlyl F4y=0

y' =5y +4y =0

Pewnte HeopHoponHoe JIY

y" + 5y = —105sin 3z + 39 cos 3x
y"—2y'+3Ty = 36€* cos bz, y(0) =
0,y'(0) =6
Pemuth
JIAY

¥ = 3r — 2y,
Yy =2z + 8y

CHCTEMY OAHOPOAHBIX

2

T y
Peuite nuneiinoe ogHoponHoe J1Y
Y+ by =0

Y+ 6y +8y =0

Peurnte HeonHoponHoe JIJIY

y" + 16y = 8cosda

y" + 3y = (40z + 58)e*, y(0) =
0,7/(0) =2
Peuiuth
JIAY

=2,
Y=y

Fay =1

CHCTEMY OOHOPOAHBLIX



Bapuanrt 3.

Huppeperyuarvroie ypasrenus — HI3
l.

Haiitu obuiee pewenne Y

(sin(22 +y) +sin(2r—y))y = —

sin y

2. Haiitu obulee pewenue 1Y

zy —y =1y
3. Haiiti ofliee pelieHHe OZHOPO.I-

Horo I1Y

xy = ycosln(y/x)
4. Pemuth auneiiHoe 1Y

y=ux(y —xcosz), y(r/2) =0
5. Pemnth ypaBHenue BepHynin

xy' + 2y + 2%yt =0
6. Pemnte JIY noHu:keHuem nopsiaka
Bapuanurt 4.

Hugpepenyuarvnvie ypasrenus — HI3
1.

Ha#itn obuiee pewenue 1Y

y' +sin(z + y) = sin(z — y)

Hatitn obuee pewenue 1Y

(2?2 = 1)y —2y =0

Haiitu obuiee pelieHue OQHOPOA-
nHoro J1Y
(z—y)dz +(z +y)dy=0
Pewuth auneiinoe JIY

y +ytge =secx, y(0)=0
Pemuthb ypaBHeHue bepHynnu

vy =2Vt y =y

Pewntb JIY noHuKeHHeM NOpsaKa

. Pemiutsb

. Pemuto

y'rlnx =2y

. Peuutb nuHeiinoe ogHoponHoe 1Y

6y" + Ty — 3y =20
y"+ 16y =0

. Pewnte HeopHOponHoe JIY

y" — 3y + 2y = 19sinx + 3cosx
y'+y =2 —42? + 72— 10, y(0) =
2,4(0)=3

CUCTEMY  OIHOPOIHBIX

JIAY

¥’ =4dx — 8y,
y' = —8x +4y

23;2,y.'.'yl _ ,ny —4

. Pewntb nunelinoe ogHoponHoe J1Y

Y-y —2y=0
y'rdy Fdy =0

. Pewntb HeonHoponHoe JIJY

y" + 9y = 92* F 1222 — 27
y' — 9y + 18y = 26cosx —
8sinx, y(0)=0,y(0) =2
CHCTEMY  OIHOPOIHBIX
JILY

¥ = 2x+ 8y,

Yy =z +4y



Bapuanr 5.
Huppeperyuarvroie ypasrenus — HI3

1.

Haiitu obuiee pewenne Y
e dy = v dx

2. Hafitu ofiuee pg{;mem/le oy
(y+ 1)y = Vi +zy
3. Haiitn ofulee pelueHdHe ogHOpO.-
Horo I1Y
xy' = m +y
4. Pemutb nuneliHoe /1Y
xy +y=sinx, y(r/2)=2/%
5. PewnTh ypaBHeHue BepHyJuiu
ady = (2°/y — y*)dy
6. Pewuts JIY noHukeHHeM nopsigka
Bapuanrt 6.

8.

Hugpepenyuarvnvie ypasrenus — HI3

1.

Ha#itn obuiee pewenue 1Y

vV =_2u+1)tgx

Hatitn obuee pewenue 1Y

y' —wy’ =2ry

Haiitu ofuiee pewenue ogHOPOI-
nHoro J1Y

(2 — y)ydr — x*dy = 0

Pewuth auneiinoe JIY

2?y =2xy +3, y(1) = -1
Pemuthb ypaBHenue bepHynnu

z(r = 1)y +y’ =y

Pewntb JIY noHuKeHHeM NOpsaKa

(l + I2) "
Pemnth nuneiinoe ogHoponHoe 1Y
yii73y1+2y=0

,y.’.’ _ 4!}, — 0

Pewte HeopHoponHoe JIJIY

y" + 6y + 13y = —T5sin2x

y" 8y +16y = 162° +242% — 102+
8, y(0) =1,¢'(0) =3
Pemwute  cucTeMy

JIAY

' =3z — 2y,
Yy =2x + 8y

=2z

OIHOPOAHBIX

w,y.')’ — yp'

Pewntb nuHelHOe ogHoponHoe 1Y
20" +3y +y=0

yﬂ _ G_yl + 9y — 0

Pewite HeopHoponHoe JIJIY

y" —4y" + 29y = 104 sin bz

y"—8y' = 16 +4822 12827, y(0) =

—1,9(0) = 14
Pemuto CHCTEMY OOHOPOAHBLIX
JILY

' =2x+uy,
Yy = bx + 4y



KoMiuieKT MHAMBUAYAJBHBIX JOMAIHUX 3aaHuil 12
Tema: «Hucsosblie psiabDy

Bapuanr 1.
Cxodumocme wucarogelx pados — H/3

1. Jloka3aTb CXOOUMOCTb pPsifa U HAUTH €ro CyMMy
i 7]1 + 3?1
n=1 21?1
2. HceaenosaTh Ha CXOLHMOCTD
x 1-7-13-...-(6n—25)

?El 2:3-4-...-(n+1)

2

< 3n2 +4n+5\"

3. D N

.nzzjl (672.2 —3n — 1)
> 1

' nz::1 Vnd 2

5. Hccnenosath Ha CXOMMMOCTL M aBCOMIOTHYIO
CXOAMMOCTB 3HAKOUepeLyIHuecs pPsabl

o 1

-1 n+l__ =
n;l( ) n+1
x n+1

6. > (—1)"=

n=1 n

Bapuanr 2.
Cxodumocme wucarogoix pados — M3

1. JlokasaTb CXOOUMOCTb psijla U HAHTH ero cyMMmy

i 1

.nz::l (n +9)(n + 10)

2. HcenenoBaTh HA CXOLUMOCTD
x 4-5-6-...-(n+3)

< (n/(n+1))"
R YILES))

n=1

<1

L2 (2n + )3
5. Hccnenosath Ha CXOMMMOCTL M aBCOIOTHYIO
CXOAHMOCTb 3HAKOUEpPEeLYyKIIHeCs Psibl
o0 (_l)'?l-l 1
?El 2n + 1
(=) -n
' n=1 12”



Bapuanrt 3.
Cxodumocme wucarogelx pados — H/3

1. JlokazaTb cXOLMMOCTb Psiia U HAHTH €ro cCyMMy
o 31’] l_ 5?’1.
2.
. 15n
2. HCCJ’[E,H,OBEITI:» Ha CXOOHMOCTDL

i (n+1)"

o 1 n!

47}5
3. T ——
>z L ((n+ 1)/m)"
1.5

1
i3t —n+1

5. I/ICCJIELLOBEITI:» Ha CXOIHMOCTDL H 86COJ'[[-OTHYI-0
CXOLHMMOCTDL 3HaKoUepeAyliHecsd psaobl

& 2n+1
_1yn+1

nZ::l( 1) n{n + 1)
< (1)
S L
Bapuanr 4.

Cxodumocms 4ucrosvix pados — M3
1. JlokasaTb CXOOMMOCTb psiia H HAHTH €ro cymmy

ni::l (n+2)(n+3)

2. HUcenenoBaTh HA CXONMMOCTD
o0 nn/?
??Z—:l 371

i ((n+ 1)/?1)

n=1
4 50—
20?2+ 5
5. HMcenenoBaTh Ha CXOAMMOCTb M abCOMIOTHYHO
CXOIUMOCTb 3HAKOUEpeLyIIHeCs Psibl
< (—1)"3
Zin(n 1)

—onlnn




Bapuaur 5.
Cxodumocme wucaroselx pados — H/3

1. JlokasaTb CXOOMMOCTb PsAfa U HAHUTH €ro CymMmy
o] 371 n 5n.
-ngl 24ﬂ
2. HMcecnenoBaTh HA CXOOHMOCTL
X 4-5-6-...-(n+3)

'5-7-9-...-(2n+3)

(]

N

3. ni::l (tg %)3”
4 5 !

= In(n + 3)
5. HccenenoBatbh Ha CXOLHMOCTE M abCOMOTHYO
CXOAMMOCTb 3HAKOUEPEeLYIOLLHecs Psibl

o 1
—_1)"
Z( ) 2n —1

s i

6. > (—1)"sin o

n=1 T

Bapuanr 6.
Cxodumocmo uucaosvix pados — HI3

l. JlokasaTb CXOAMMOCTb Psida H HAHTH €ro CyMMy

[ 0]

nzzzl (2n+7)(2n +9)

2. HMccaenoBaTh Ha CXOOHMOCTh
s n

2

n=1 (27’1 + 3)]

x 1
3 ﬂ;_} (In(n + 3))"

4 3 2

n—1 ?13271-

5. I/ICCJIEILOBEITI:» Ha CXOJHMOCTDL H 86COJ'[[-OTHYI-0
CXOOHMMOCTBE 3HAKOUepenywuHeca psaabl

f (=)™ Y(n+5)

n=1 3’”

6 5 C

nlnn




KoMnjiekT MHAUBUAYAJbHBIX JOMANIHUX 3a1aHuii 13

Tema: «CTeneHHbIe PAALI 1 IIPUJTOKCHUSD>

Bapuaur 1.
Cmenennvle padet u npuroxwerus — HIA3

1. Haittu o6nacTh cXOMUMOCTH psiga

E_:l (1{2;9?)“
5 o (x—2)"
i ntIn(l41/n)
3.5 (na)™
n=1

4. Paznoxuts dyukuuio f(x) B pan Teinopa B Touke xg U
HalTH ero (1)6.J'IaCTb CXOIHMMOCTH
flz) = T T = 2
5. PasnoXuTb noabHTErpaabHyo GyHKUHIO B
CTEMHOH DAL W BLIYHCAHTL HHTErpan
¢ TouHocTbio a0 0,001

0,5
j V14 22dr
1]

6. Halitn pasnoxeHue B CTeNEHHOH psn
Mo cTeneHsaM x pelneHus Y
(samucaTh TPH MEPBEIX, He paBHBIX 0, caraeMbix)
y' =22 —xy, y(0)=0

Bapuaur 2.
Cmenennbie padel u npuaoxcerus — H/A3

1. Haiitu oGnactb CXOOUMOCTH psna

oo (_a:)nJrl
'nz::l nS
] vl (x —2)"
2 Tgl( 1™ (n+1)In(n+1)

o0

3.3 nla”

n=1

4. Paznoxutb pyHkuuio f(x) B pan MakaopeHa u
HalTH ero 06JacTh CXOAMMOCTH
flz) = 2% arctgx

5. PasfoxHTh MOALIHTETPAILHYIO (YHKLHIO B
CTEMHOH PSill U BHIUHCIHTb WHTETPAN
¢ ToyHocTbio 1o 0,001

0,1 .

| In(1 + x) i

o T

6. HaiiTu pasnoxeHHe B CTENEHHOH DAL
no crenedsm x peieHus 1Y
(3anucats ij NepBbLiX, He paBHLIX 0, caaraembix)
y'=x-2y° y(0)=0,5



BapuaurT 3.
Cmenennble padel 1 npuroxenus — HIA3

|. HailiTu oGnacTb cXogMMOCTH psaa

oo 9NN
a1 n?+1
oo n—+ 2

2 zl( AR gy
ne .
oo

3.5 —
n=1 "

4. Paznoxute dyukuuio f(x) B psan MaknopeHa u
HalTH ero o6JacTb CXOOHUMOCTH
f(x) = ch(22%)

5. Pa3noHTh MOABIHTETPaNbHY0 (PYHKIHIO B
CTEMHOH PAO U BLIUHCJIUTL HHTErpaJ
¢ TouHocThio Ao 0,001

1
.O[aarctg (Vz/2)dz

6. Halitu pasnoxeHue B CTeNeHHOH psl
No creneHsim x pelteHus 1Y
(3annca'rb TPH MEPBLIX, HE DABHEIX 0, cnaraembix)

y =a*—y*, y(0)=1/2

Bapuaur 4.
Cmenennbie padel u npuroxcenus — HIA3

1. HaiiTu obnacTb cXOOMMOCTH psa
< (n+41)%2"
272

(]

w

3
Il

-

(2 —x)" sin %

¢

3
I
—

sin(nx)
2

(12

n=1 L
4. Paznoxutb pyHKuHb f(x) B paa MakjaopeHa
HAHTH ero o61acTb CXOMUMOCTH
f(x) =z cos /&
5. PaznoXuTh NogbHTErpaabHyH (GYHKLUHK B
CTENMHOH PSNl H BHIUMCIUTb HHTErpas
¢ ToyHocTeo a0 0,001

1
J V1 +2%/4dx
0

6. HaliTu pasnoxeHue B CTENeHHOH psif
Mo CcTeneHsiMm x pelweHus Y
(3anucare TEH l'lepBbIX He paBHBIX (), claraemMbix)
Y =xy+at+y*, y(0)=1



Bapuaur 5.
Cmenennvle padet u npuroxwerus — HIA3

l. Hafitn o6nactb cX0OOUMOCTH psina

T '

aZinn+1)
& (e —3)
2.
; N
o0 ?’LH/QCTJ
n=1 (” + 1)'
4. Paznoxuth pyHkuuio f(x) B pan MakaopeHa H
HAHTH ero 00/acTh CXOIHMOCTH
1@ =155

5. PasfoxUTh NOALIHTErPAIbHYIO (PYHKLUHIO B
CTEMHOH PAA M BBIUMCAHTL HHTErpad
¢ TouHocTho po (0,001

[\18

[ sinx? dx
0
6. Halitu pasnoxkeHMe B CTeNeHHOH psij
Mo cTeneHsam x pelneHus 1Y
(SHHHCBTb Tpu MepBLIX, He paBHHIX (), claraeMelx)

y =2 +y°, y(0)=1/2

Bapuaur 6.
Cmenennsie pader u npuaoxcenuas — HIA3
1. Haittu o6aacTb cXOODUMOCTH psiga

o0 2'nx2n

>

n=1 2n — 1
oo 2 2
2.3 2 (@ +2)"

< In"x

3. %

n
n=1 T
4. Paznoxuth pyHkuuio f(x) B psan Teiaopa B Touke xg H
HalTH ero 06JacTb CXOAHMOCTH

1
f(fﬂ):ma

5. PasnoxkHThb NMOABIHTETPaJIbHYIO q)YHK]_lHI-O B
CTENHOH pAn H BLIYUCAMTL HHTErpal

¢ TouHocTbl go 0,001
0,5 1

——d=x
(J; 1+ 22

6. HaliTu pasnoxkeHHe B CTENEHHOH DAl
no creneHsam x pewenus Y
(3anucaTh TPH MEPBEIX, He paBHBIX (), cAaraeMbix)

y' =ax*y? +ysinx,  y(0) =1/2

I(]Zl



KoMnjiekT MHAUBUAYAJBHBIX JOMAIIHUX 3a1aHuil 14

Tema: «Psaasl Pypbe»

Bapuanr 1.
Paszromcumo 8 pad ©ypve — HJ3

1. Paznoxutes B psg Pypbe nepuoguyeckyo GyHKuHO f(x)
¢ nepuogoM 1 = 27, 3alaHHYIO HA OTpe3ke |—m, 7|
[TocTponTs rpadux.

0, —r <z <0,
fla) = 6r—5, 0<e<w

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpaszom. IlocTpouTth rpadHk.

f(x) =e*

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B MHTepBaJse MJIKHb 2L ¢ nepuopoMm T = 2L,

[TocTpouTs rpaduxk.
fle)=3—2, 2<2<2 L=2

Bapuanr 2.
Pazroxcums & psd Pypve — HI3

1. Pasnoxuts B psag Pypbe nepuognueckyto GpyHkuuwo f(x)
¢ nepuogoM T = 2, 3alaHHYI0 HA OTpe3Ke [—m, 7|
[locTpouts rpacduxk.

f(x)_{o, _r<a <0,

C|32-1, 0<2 <
2. Paznoxutb B pan Pypbe GpyHkumwo f(x), 3a1aHHYIO B
uHTepBase (0, 7), NPONOJNKHB €€ YeTHBIM U HeYeTHBIM
obpaszom. IlocTpoutsh rpaduk.
flx)=e*
3. Pasznoxute B pag Pypbe neprogudeckyo GyHkuHw f(x)
B HHTepBaJse MAHHB 2L ¢ nepdonom T = 2L.

[TocTpouTh rpaguk.
flzy=2z, 1<xz<3, L=1



Bapuanr 3.
Paszromcumo 8 pad ©ypve — HJ3

1. Paznoxutes B psg Pypbe nepuoguyeckyo GyHKuHO f(x)
¢ nepuogoM 1 = 27, 3alaHHYIO HA OTpe3ke |—m, 7|
[TocTponTs rpadux.

Flr) = 0, —rm<x <0,
x/5—-2, 0<x<7

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpasom. [locTpouTh rpaduk.

f(x) =sh(z/5)

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B MHTepBaJse MJIKHb 2L ¢ nepuopoMm T = 2L,

[TocTpouTs rpaduxk.
fle)y=2z, —l<z<l, L=1

Bapuasnr 4.
Pasaoxncume 6 pad Pypve — HA3

1. Paznoxute B pag Pypbe nepuogudeckyo GyHkuuo f(x)
¢ nepuogom T' = 27, 3afaHHYIO HA OTpe3Ke [—7, 7|
[locTpouts rpaduk.

T—3z, —-m<2<0,
r) = :
/@) {0, O<z<gn

2. Pasnoxutsh B pang Pypoe ¢pyHkuuio f(x), 3a1aHHYIO B
unrepsase (0, 7), NPOLOMKHB ee YeTHBIM U HEYEeTHBIM
obpasom. IlocTpouts rpaduk.
flz) =22 +1

3. Paznoxuth B psig @ypbe nepuoguueckyto GhyHKuuw f(x)
B UHTepBaJie MIHHB 21 ¢ nepuonom T = 2L.

[TocTpouTs rpaduxk.
flx)=3—|z|, -b<x<), L=5



Bapuanur 5.
Paszromcumo 8 pad ©ypve — HJ3

1. Paznoxutes B psg Pypbe nepuoguyeckyo GyHKuHO f(x)
¢ nepuogoM 1 = 27, 3alaHHYIO HA OTpe3ke |—m, 7|
[TocTponTs rpadux.

0, —r <z <0,

fla) = 4—-2z, 02 <7

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpasom. [locTpouTh rpaduk.

f(2) =2z —1)?

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B MHTepBaJse MJIKHb 2L ¢ nepuopoMm T = 2L,

[TocTpouTs rpaduxk.
fle)=2, 1l<x<3, L=1

Bapuanr6.
Pasaoxncume 6 pad Pypve — HA3

1. Paznoxute B pag Pypbe nepuogudeckyo GyHkuuo f(x)
¢ nepuogom T' = 27, 3afaHHYIO HA OTpe3Ke [—7, 7|
[locTpouts rpaduk.

) = {;L‘—I—W/Q, —nm <0,
0, O<oe<nm

2. Pasnoxutsh B pang Pypoe ¢pyHkuuio f(x), 3a1aHHYIO B
unrepsase (0, 7), NPOLOMKHB ee YeTHBIM U HEYEeTHBIM
obpasom. IlocTpouts rpaduk.
fr) =0

3. Paznoxuth B psig @ypbe nepuoguueckyto GhyHKuuw f(x)
B UHTepBaJie MIHHB 21 ¢ nepuonom T = 2L.

[TocTpouTh rpaduk.
fley=3—2, 2<x<2 L=2



[Tpunoxenue 2
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Hacnopt ®OC

Konpr u popmymnu-
POBKa KOMITCTCHITHA

Otanbl QOPMUPOBAHUS KOMITETCHIIUN

OK-1 — cnioco6HOCTh | 3HaeT SI3bIK ~ aOCTPAKTHBIX  CHMBOJIOB MaTeMaTHKH,
K a0CTpaKTHOMY OYHIIIEHHBIX oT KOHKPETHOTO COJICpIKaHUS,
MBIIUICHHIO, aHATTU3Y, JIOTUYECKYIO CTPOTOCTh MaTEMATHYECKUX METO0B, UX
CUHTE3Y. YHUBEPCANIBHOCTh, COYETAaHWE HHAYKTUBHOIO W
JNeAyKTUBHOTO TIOJXOJO0B, HAIIEJICHHOCTh Ha IIOWCK
pa3IMYHOTO  poJia  3aKOHOMEPHOCTEH, UYeTKOCTh
(hopMyIUPOBOK U OIIPEACIICHUI.
YMmeer MBICTIUTh MAaT€MaTUYECKUMH CHMBOJIAMH W H3J1ararth
0a30BbIC OMNpeEJeICHUs W TIOHATHS OCHOB pa3elioB
Kypca.
Brmanmeer | crmocOOHOCTBIO MBICIUTH MaTEMAaTHUYECKUMU CHMBO-
JaMU U CIHOCOOHOCTBIO K OBICTPOMY M IIHPOKOMY
0000IIeHII0 MaTEMATUYECKIX OOBEKTOB B paMKaXx pas-
JIEIOB Kypca M CBOEH MmpodecCHOHATBHON JAeATEIbHO-
CTH.
OIIK-5 — TrO0TOB- | 3gaer Ha JJOCTAaTOYHO XOPOLIEM YPOBHE TEOPETHYECKUE OC-
HOCTh K HCIIOJIb30Ba- HOBBI Kypca, MPaKTUYECKUE MOXO0Ibl U IPUEMBI pellie-
HUIO OCHOBHBIX (U- HUS 33714 110 BCEM pasjiesiaM Kypca.
3UKO-XHMHYCCKHX,
Ymeer MPaKTUYECKH pellaTh CTaHJAPTHBIE 3aJaud Kypca,
MaTeMaTHYeCKUX |
MPUMEHSITh MaTEMAaTHYECKUE METOJbI MPHU PEIICHUU
HMHBIX €CTECTBEHHOHA-
. npo¢eCCHOHAIBHBIX 3a/1ad, COJAEPKATEIbHO HHTEP-
YYHBIX ITOHSATUH U Me-
MPETUPOBATH MATEMATUYECKUE KOHCTPYKIIMU, TTOHS-
TOJIOB TPU PEIICHUU
THS, ONIPEICIICHUS, PA3JIMYHOTO POJia OOBEKTHI.
podecCHOHATBHBIX
3aJ1ad. Brnageer | MeTomamMu NOCTPOCHMS MATEMAaTUYECKUX MOMEIEn

npodeccruoHaNnbHbIX 3a/1a4 U COAEpKaTeIbHOU UHTEp-
IpEeTalny Pe3yJbTaTOB BEIYUCICHUH.




Kontponupye- Kobl 1 5Tarbl OLieHOYHBIE CPENICTBA —
Ne MBbIE (hOpMHPOBaHIS HaVMEHOBAaHHE
T1/T1 pasnensl e — TEKYyLIUI MIPOMEXYTOUHAS
JUCHUIUIUHBI KOHTpPOJIb arrecTranus
IlepBslii cemecTp (3K3aMeH)
Ocnoss Jmmet- NJ13-1 ITpoBepka MOMAIIHETO 3a1aHUS
1| hoit anreopsr (6 | OIIK-5 VYmeer (YO-1) poBep A k3. Bompocs! 1-3
4ac.) KP-1 «Omnpenenurenu, MaTpHUIBI, CH-
B ’ ’ -
Taneet creMbl ypaBHeHui» (I1P-2) 9x. sonpocs 1-3
2. | Bekropnas an- NI3-2 TTposepka 10
reGpa (4 gac.) OIIK-5 Ymeer (YI([)-l) POBCPKA HOMATITHETO 3a1aHHs Ok3. Bompocs! 4-6
Bnaneer KP-2 «Bekropnas anre6pay» (ITP-2) OK3. Bonpocs! 4-6
Hanuune KoHCIIEKTOB JIEKIUH U IpaKTH4e-
N ok 3Haet cxux sasmwii (ITP-7) k3. Bompock! 7-11
3. HaLHTHACCKAA : WNA3-3, U3-4 TIpoBepka 1oMaIlHErO i
reomerpust (8 OITK-5 Ymeer sananus (YO-1) Ok3. Bompock! 7-11
uac.) Briaxeer KP-3, KP-4 «Ilnockoctu 1 npsimMble, » 3. Bompock: T-11
«Jluruu u moepxHoctuy (I1P-2) - Botpoc
Hanuune KoHCIIEKTOB JIEKIUH U IpaKTH4e-
. oK1 3Haer cxux sansruii (TTP-7) JK3. BOIpOCH 12
4. peaei mocie- : N J3-5 IIpoBepka moMamrHero 3aaaHus
JI0BaTEJIbHOCTH OIIK-5 Ymeer (VO-1) OK3. BOHpock 12
(2 gac.)
KP5 «IIpenenbl YUCIOBBIX OCIEA0BA-
Bnaneer o JK3. BOpOCk 12
tenpHOCTE» (TTP-2)
(I)yHKHI/H/I HPe_ 3HaeT Hannune KOI:I’CHGKTOB JICKIMU U IIpaKTUu4e- k3. BOIIPOCHI 13-15
5 en (pyHKIMIA, OK-1 ckux 3ansituid (ITP-7)
' E)IenpeprIBHOCTL OIIK-5 VMmeer glg_f) Tposepka romatHero 3a1anus Dk3. Bompockl 13-15
YHKITHH. -
(4 gac.) Bnaneer KP-6 «IIpeneinst ¢pyukimii» (TTP-2) Ok3. Bompocs! 13-15
JII/I(I)(I)epeHLII/I- Hannumne KOHCIEKTOB JEKIMH U MpaKkTuie- )
. EHOG HeHHe- OK-1 3HaeT cxux sansruii (TTP-7) k3. Bonpock 16-18
. i na3-711
jienne yHKLmii OIIK-5 Ymeer (YIE) 1) POBEPKA OMAILIHETO 3a1aHHs Ox3. Bompocs! 16-18
OJTHOM TepeMeH- -
HOit (4 4ac.) Brnaneer KP-7 «IIpoussonHsie» (ITP-2) Ok3. Bonpocs! 16-18
Hanyuue KOHCIIEKTOB JIEKIUH U IpaKTH4e-
Heeneosarme e 3Haer cxux samsrwii (ITP-7) k3. Bonpocs! 19-22
MOBEICHUS ) NA3-8 11
7. q)YHKILHﬁ OIIK-5 Ymeer (YIE)-l) DOBEPKA IOMAIITHETO Salafu Ok3. Bompocs 19-22
(8 uac.) KP-8 «/ccrenoBanue noBeeHus GyHK-
Brnaneer Wity (ITP-2) k3. Bonpockl 19-22
Bropoii cemecTp
H i .
o et | gy ™| 9 somponu 2325
VHKIIMA He- OK-1
CKOJIBKUX Iepe-
8. MCHHBIX ( (DI—?H) OIK-5 Ymeer Omnpoc 3xanus teopun (YO-1) Ox3. Bompocsr 23-25
(6 gac.)
Bnaneer Ompoc 3uanus teopun (YO-1) Dk3. Bonpocsl 23-25
Hannane KOHCIIEKTOB J'IeKHI/II\;I U MpaKTHU4e-
" oKL 3Haet cxux sarsrmii (TTP-7) OKk3. BOpockl 26-28
9 CONPEACIICH- : NJ3-9 IIpoBepka JOMaIIHETO 3aAaHU
* | HbIH HHTETpAT OITK-5 Vmeer (VO-1) DK3. BOIpPOCH 26-28
(6 gac.) =
B KP-9 «HeonpeneneHHbli HHTErpa»
Jlageer (T1P-2) OK3. Bonpocsl 26-28
10. 3Haer Hannune KOHCTIEKTOB JICKLMH H MpaKTHe- K3, Borpocer 29-31
ckux 3anstuii (TIP-7)




Onpenenennniii | OK-1 Ymeer V/13-10 Tposepxa nomamnero sajanus Ok3. Bompocs 29-31
HHTETpa (VO-1)
OIIK-5 KP-10 «OnpenencHHBIH HHTETPA, TIPH-
(8 gac.) Brnaneer sosermsy (T1P-2) Dk3. Bonpockl 29-31
Hanndane KOHCIIEKTOB J'ICKHI/Iﬁ U IpaKTHu4e- _
OBLIKHOBCHHEIC 3HaeT cxux sansTuii (T1P-7) Ok3. Bonpocsl 32-34
11, | muddepermu- OK-1 Vieer N3-11 [IpoBepka JOMaIIHETO 3aAaHUs K3, Bomhock! 32-34
anbHbIe ypaBHe- | OITK-5 (YO-1) o
Hust (8 wac.) Braxcer KP-11 «/Inddepenunanbupie ypaBHe- k3. Bonpocs! 32-34
uust» (ITP-2)
3naeT N3-12 [TpoBepka JOMaIIHETO 3aAaHUs I3, Bompocht 38-44
YucnoBsie u (YO-1)
12. | byHkouonans- OK-1 NJ3-13 [IpoBepka qoMamIHero 3aJaHus
| e I OIIK-5 Ymeer (VO-1) Ok3. Bonpockl 38-44
8 ac. - - B}
(8 wac.) Braneer KP-12, KP-13 «Yucnossie pags», «Cte 3. Bonpock 38-44
TIeHHbIC PSB! U ipuitoxkenus (T1P-2)

TunoBbie KOHTPOJIBHBIE 3aJaHUSI, METOUYECKUE MAaTEPUAIIbL, ONPEICIISIOIINE
MPOIEAYPHI OIICHUBAHUS 3HAHUW, YMEHHUI 1 HABBIKOB U (MJIM) OMBITA AESITEIHLHOCTH,
a TaK»Ke KPUTEPHUU U TTOKA3aTeNI, HEOOXOAUMBIE JJIsl OLICHKY 3HAHUI, YMEHUM, HAaBbI-
KOB M XapaKTepU3yIOIIKe dTanbl GOpMUPOBAHUS KOMIIETEHIIUHN B ITPOIIECCE OCBOCHMUSI

oOpa3oBarenbHOM MporpaMmsl, pecrapiieHsl B [Ipunoxenun 1 u [punoxenun 2.

MeToauueckue peKoMeHIANH, ONpe/IessIolie MPoueaypbl

OLCHUBAHMA PE3yJbTaTOB OCBOCHUSA JUCHMUIIJIMHDBI

OueHo4YHbIE CPeACTBA VIS IPOMEKYTOYHOM aTTecTalun

[IpomexxyTouHast aTTecTalus CTyI€HTOB MO JUCHUIIMHE « MaTemaTukay mpo-
BOJIUTCSI B COOTBETCTBUU C JIOKATbHBIMU HOPMAaTUBHBIMU akTamMu [IBDY u sBisieTcs
00s13aTEILHOM.

[IpomexxyTouHass arrectanus U TEKYIIHH KOHTPOJIb IO JUCHUIUIMHE OCY-
IIECTBIIACTCS C UCIOJIH30BAaHUEM OaTbHO-PEHTHHTOBOM CHCTEMBI.

[To nuctuminHe «MaremaTrukay yueOHbIM TIAHOM MPEyCMOTPEHBI IK3aMEHbI

B IIEPBOM M BTOPOM CEMECTpaXx.

Hepequb BOIIPOCOB /IJIsl MOATOTOBKHU K 9K3aMEHY B IIEPBOM CEMECTPE

(exuuii 36 4acoB, MPAKTUYECKUX 3aHATHII 36 yaca)

Paznen «BekropHasi anredpa u anajguTndeckas reomerpus (18uac.)»

1. Martpuisl, onepaiuu ¢ MaTpUIlaMu: CJIOKEHUE, YMHOKEHUE Ha YUCII0, YMHOXKE-
HUE MaTpull, TpaHCHOHHpoBaHue. OnpeneneHue MUHOpPA U alnredpandyeckoro
nonoJiHeHus. PasnoxkeHnue onpenenurenei mo ctpoke uian croydiry. CBolcTBa
OTIPENCIIUTEIIS.



10.

11.

Omnpenenenre 0OpaTHON MAaTPHIIBI, €€ CBONCTBA. AJITOPUTM BBIYUCIICHHS 00paT-
HOU MaTpullsl. Pemienne cuctemMsl ypaBHEHU MaTpuyHbIM criocoboM. Kpame-
poBckue cucrtemsl. Teopema Kpamepa pemenust CJIAY. Pemenue CJIAY meto-
noM Kpamepa.

Omnpenenenne 6a3MCHOTO MUHOpA M paHra MaTpuibl. Teopema Kponekepa-Ka-
nesuid. DJIeMEeHTapHble TpeoOpa3zoBaHus CTpok U ctonduoB. Pemenue CIIAY
MeTtoaoM ["aycca (TipsiMoii 1 0OpaTHBIN XO.).

JIuHeiiHple onepaly ¢ BEKTOpaMHU: CYMMa BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
YHUCJIO, €AMHUYHBIA BeKTOp. CKalspHOE MpOU3BeneHHE BeKTOpoB. CBoiicTBa
CKaJIIPHOTO IpOM3BeAeHU. [[eneHne oTpe3ka B 3alaHHOM OTHOILIEHUH.

JlekaproBa cuctemMa koopauHaT. KoopanHatsel BEKTOpOB. PaccrosiHne Mexny
nByms ToukaMu. Pannyc Bektop. 3amena 6a3zuca. KoopauHaTsl BEKTOpa B HOBOM
0a3uce. MaTpuiipl 3ameHa 6a3uca Mpu napajjieIbHOM IIEPEHOCE U TOBOPOTE Ha
OIIPEAECIICHHBIN YroJl.

Ornpenenenue BEKTOPHOTO MPOU3BeIeHHS. BEKTOpHOE TPOU3BENEHUE B KOOPIH-
HaTHOU dopme. CBoMCTBa BEKTOPHOTO Mpou3BeaeHus. [IpaBas u neBas Tpoiika
BekTOpoB. [lmomans TpeyronmpHuka. CMmemanHoe mnpousBenaeHue. CBoicTBa
cMmeriaHHoro npousBeneHuss. O0beM MapajuieNienumneia Kak MOayjib CMelIaH-
HOTO MTPOU3BEACHUSI.

[TapameTpuueckoe ypaBHEHHE NPsAIMOMN auHUU. Pa3pemieHHoe ypaBHEHUE IIps-
MOW OTHOCUTEIIBHO OpJMHAThI. Y PaBHEHWE MPSMOU, MPOXOIAIICH Yepe3 IBe
TOYKHU. YpaBHEHUE MPSMOU JTUHUM B O0Tpe3kax. O0uiee ypaBHEHHE PSIMOU JTU-
Hun. HopManbHOE ypaBHEHHE NPSIMOM JIMHUH.

[TapameTpuueckoe ypaBHEHUE IUIOCKOCTH. BEKTOpHOE ypaBHEHHE MIIOCKOCTH.
VYpaBHeHUE MJIOCKOCTH, MpOXOojsield uyepe3 Tpu Touku. OOliee ypaBHEHUE
miockoctd. HopmanbHOE ypaBHEHHE IUIOCKOCTH. Y CJIOBHE MapajuiebHOCTH
JBYX IUIOCKOCTEHN. Y CIIOBUE NEPECEUEHUS TPEX MIIOCKOCTEN B OJJHOM TOUKE.

[Ipsimast TMHUA KaK IIepeceueHue IBYX MIockocTen. [lapamerprueckoe ypaBHe-
HUE IPSMOW JUHUMU. BEKTOpHOE ypaBHEHME HpsiMOW JduHUM. PaccrosiHue oT
TOYKH JI0 TUIOCKOCTH, 3aJJaHHOW BEKTOPHBIM ypaBHEHUEM. PaccTostHUE OT TOUKH
JI0 IPSIMOM JINHUU HA TUIOCKOCTH U B POCTPAHCTBE.

PaccrosiHue OT TOYKH 10 MJIOCKOCTH, 3aJaHHOM BEKTOPHBIM ypaBHEeHHEM. Pac-
CTOSTHUE MEXAY NPSIMBIMU (CKPEIIUBAIOIMIMMUCS) JIMHUSIMH B MPOCTPAHCTBE.
Bpruncnenue yria mMexay NpSAMBIMUA JIMHUAMU. Y CJIOBUS NapajuieIbHOCTH U
NEePNEHANKYJIAPHOCTH MPAMBIX JIMHUH.

OOmwmii BU ypaBHEHHUS BTOPOTO nopsiaka. [I[puBeieHre kK KAHOHUIECKOMY BUTY
KPUBOKH BTOPOTO TMOpsiKa (ITOBOPOT M MapaJliebHBIN mepeHoc). KpuBeie BTO-
pOTO MOpsIIKa: JUIUIIC, TunepOoa, nmapadosna. [loctpoeHre KpUBbIX, CBOWCTBA
KPHUBBIX.



12,

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Pa3nen «Benenue B MatemaTudecknii anaaus (18 gac.)»

[Ipenen uucnoBo mocienoBaTeNbHOCTH. beckoHeuHo Mmanbie (0.M.), 6ecko-
He4YHO Oobiue (6.0.) M orpaHUYEHHBIE MocienoBaTeaIbHOCTH. CBOMCTBA 0.M. U
0.0. mocnenoBarenpHOCTEH. HeompeeneHHbIe BRIPAKCHUS, PACKPBITHE HEOTIPE-
neneHHocred. CTaHIapTHBIEC ClTydad PACKpPBITUS HEONPEIEICHHOCTEH: IeJIeHUE
MHOTOYJICHOB, SKBUBAJICHTHBIC BRIPAXKCHHUS, YAAICHUE KOpHEH. BTopoii 3ameya-
TEJBHBIN Mpeed.

[Tpenen pynkuuu. [Ipenen cnesa u npexaen cupasa. 3aMeHa IEPEMEHHBIX B Ipe-
nenax. IlepBelil 1 BTOpoii 3ameydaresbHble npeaesbl. CeacTBUs MPEAEIIOB.

beckoneuHo Manbie 1 0eCKOHEUHO OoJblIne BeMnunHbl. CBOHCTBA OECKOHEYHO
MaJIbIX U 0€CKOHEYHO OOJIBIINUX BEJIMYUH. DKBUBAJICHTHOCTh PYHKIMH (Oecko-
HEeYHO MAbIX 8eudUH). DKBUBAJIEHTHOCTD AJIEMEHTAPHBIX PyHKIMMA. Brruncie-
HUE MPEJIETIOB C TOMOIIBIO SKBUBAJICHTHBIX 0ECKOHEYHO MaJIbIX BEJTUYHH.

OmnpeneneHre HeNPepbIBHOCTH (GYHKITMU B Touke. Touku pa3peiBa. Knaccudu-
Kallksl TOYEK pa3pbiBa. TOUYKM pa3pbiBa IEPBOro poja u Broporo poaa. Haxox-
JIeHHWE TOYCK pa3phiBa PYHKIHMH OAHOM repeMeHHOo. CBONHCTBA HEMPEPHIBHBIX
dbynknuit Ha oTpe3ke. Teopema BetiepmTpacca. Teopema bonbiiano-Komu.

OnpeneneHye MPOU3BOJAHOM (PYHKIMH OJHOW mepeMmeHHoU. Juddepenmman
(GYHKIIMHU KaK JTUHEHHAas 9acTh NpHupalieHus QyHKIun. I'eoMeTpuiecKuii CMBICI
npou3BoHOM U nuddepenHnnana GyHKIUKH. YpaBHEHHE KacaTelbHOW K Ipa-

¢uky hyHKIMH.

O6mume npaswia nuddepenuurpoBanus. IIpous3BoaHas CIOXKHOM (QYHKIHUU.
Huddepenunan cnoxxnot pyHkunu. CBONCTBO MHBAPUAHTHOCTU AU depeHIu-
ana nepsoro nopsaka. [IpousBognas o0patHol GyHKIMKM; QYHKIMH, 3aJaHHOM
napaMeTpuuecKd, 3aJaHHoN HesiBHO. Jlorapudmuyeckoe quddepeHupoBaHue.

[Ipou3BoaHbIE BHICIIMX MOPSAKOB. BTOpas mpous3BoAHAas CI0KHOM (PYHKIUH,
3aJIaHHOM MapaMeTpudecku, oOpaTHoU GyHKIMH. PackpbiTHe HEONpeaeIeHHO-
crer no npasuiy Jlonurand. [IpuBenenue paznuyHOro poaa HEOINpPEIEIEHHO-
CTEH K HEOINPEIEICHHOCTH IpaBuiia Jlonurars.

®opmymna Teitnopa, mpumepsl paznoxkerus. OctaTounbiii uineH Gopmyinbl Ten-
nopa B ¢hopme Ileano u Jlarpanxka.

Teopemsl o cpeanem st nuddepernupyembix GyHkiuii: Teopemsr M. @epma,
M. Pous, JI. Jlarpanxka, O. Komm.

[IpuzHak MOHOTOHHOCTH (GyHKIMH. OThICKAaHUE HAUOOJIBIINX U HAUMEHbIINX
3HaueHui ¢pyHkuuu. HeoOxommMoe ycioBHe 3KCTpeMyMa — MOJ03PUTENIbHbBIE
TOYKH Ha SKCTPEMYM

JlocTaTouHbIE CTPOroro 3KCTpeMyma ¢ IPUMEHEHUEM NIEPBOM U BTOPOU ITPOU3-
BojHOM (yHKIMU. Beimyknocts. Touku neperuda. OnpenerneHue aCUMITOTHI:
BEpPTUKAJIbHbIE U HAKJIOHHbIE. O0111ast cxema NoCTpOoeHUs TpadUKoB PYHKIIUH.



23.

24,

25.

HepequL BOIIPOCOB IJIA MOATOTOBKH K 3K3aMEHY
BO BTOPOM CEMECTPpPE

(mexuuii 36 4acoB, MPaKTUYECKUX 3aHITHI 36 yacoB)

Paznen « DyHKIIMU HECKOJBbKHUX MepeMeHHbIX (6 yac.)»

[TonsiTHe PYyHKIIMU HECKOJIBKUX NTepeMeHHbIX. DyHKIIMS IBYX U TPEX HE3aBUCH-
MBIX TIepeMeHHbIX. O0nacTh onpeneneHust pyHkuuu. Jluauu yposHs. [loBepx-
HOCTU ypOBHS (yHKIMH. YacTHbIe MPOM3BOJHBIC TepBoro nopsaka. I[lomxHoe
npupaiienne QyHKIUY, MOIHbIN auddepeniman GyHKIUN ABYX EPEMEHHBIX.

DKCcTpeMyM (QYHKIMH IBYX TIEPEMEHHBIX. AJITOPUTM HAXOXKICHUS HANOOIIb-
IIETO ¥ HAMMEHBITIETO 3HaUYeHU N (DYHKIIMH JIBYX TIEPEMEHHBIX B 3aMKHYTOU
OTpaHUYCHHON 00J1aCTH.

VY cnoBHbBIN S3KCTpeMyM QYHKIUU JBYX NepeMeHHbIX. DyHkuusa Jlarpanxa.

Paznen «UHTEerpasibHoe ncuuciaeHue GQyHKuuii oaHoi nepemenHoii (14 1ac.)»

26.

217,

28.

29.

30.

31.

[Tonsitue mnepBooOpasHoil ¢yHkuuu. Heompenenenusii uHTerpan. Cassb
Mexay nuddepeHpoBanueM U uHTerpupoBanueM. CBoiCTBa HEOIIPEICIICH-
HOTO MHTETpaJia (MpaBujia UHTETPUpOBaHus). TalauIia OCHOBHBIX MHTETPAJIOB.
HenocpencrtsenHoe mHTerpupoBanue. MHTerpupoBanue 3aMeHOM I€pEeMEH-
HOM.

dopmyrna UHTErpUpoBaHUA M0 YacTsIM. OCHOBHBIE MOABIHTETpalIbHbIE (PYHK-
LUH, U1 KOTOPBIX MCIOJB3YETCS METOJ MHTErpUpOBaHUs Mo yactam. IIpo-
creitimme Apoou yetbipex TunoB. [IpaBuna nnrerpupoBanus. MuTerpupoBanue
palMOHANIBHBIX OO C TOMOIIIBIO PA3JI0KEHUS HAa MpOCTeuIe apodu (Me-
TOJ HEONPEIEIEHHBIX KOA(DPHUIIUEHTOB).

WHTerpupoBaHue MpOCTEUIINX UPPALMOHANBHBIX (DYHKLIHMA (TpPU OCHOBHBIX
ciyydasi). IHTerpansl oT CMHyca, KOCMHYCa, TAHT'€HCAa U KOTaHT'eHca. Y HUBep-
CaJIbHasi TPUTOHOMETPUYECKas MOACTAHOBKA. OCHOBHBIE 3aMEHBI.

OnpeneneHHblil HTHTErpall, Ero TEOMETPUUECKUN cMbIC. TeopemMa cyIliecTBo-
BaHUS OMpEJIeNIEHHOro nHTerpaisa. OCHOBHBIE CBOMCTBA OMPEAECICHHOTO UHTE-
rpana. OnpeneneHHbIA HHTErpall Kak GyHKIus BepxHero npeaena. Gopmyna
Hrrotona Jleitonuna. MaTerpupoBanne 3aMeHON MEPEMEHHBIX B OINPEICIICH-
HOM uHTerpaiie. @opMyia HHTETPUPOBAHUS 110 YACTSAM B ONIPEACIICHHOM HHTE-
rpa’ie.

Boruncnenue miomaan KpUBOJIMHENHOM Tpanenyy. Berdrciienue o0beMOB Tel
BpAILICHUS.

OmnpeneneHue HECOOCTBEHHBIX MHTErpasioB. CXOMSIIMICS U pacXOAsIIuhcs
HECOOCTBEHHBIM MHTErpas. HecoOCTBEHHBIE MHTETPaJibl MEPBOIO U BTOPOTO
poxna. IlpusHaku cpaBHEHUS.



32.

33.

34,

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

Pasznea «/Iuppepenunanbubie ypapHenus (8 yac.)»

Huddepenunansubie ypaBHeHHs TiepBoro nopsijaka. 3anaya Komu. Teopema
CYILIECTBOBaHMS M eIMHCTBEeHHOCTH 3aauu Komu. [Tonsitue 06 o6miem, yact-
HOM M 0cOOOM perieHusix auddepeHanbHbIX ypaBHeHUH. MeTo 1 n30KIUH
petenus AuddepeHuanbHbIX YpaBHEHHM.

JuddepeHunanbHble ypaBHEHUS IEPBOIO MOPSAIKA C pa3AeSIOUIMIMUCS Mepe-
MeHHbIMU. OnipezienieHue OAHOPOAHOro AU PEepeHInaNbHOIO YpaBHEHUS IIep-
BOI'O Mopska. Meron pemeHus.

OnpeneneHue JTUHEMHOTO ypaBHEHUs NMEPBOro Mopska. MeToj peleHus.
VYpaBHeHue bepHyiu, ero peuexue.

JuddepeHunanbHple ypaBHEHHS BBICIIMX MOPSAIKOB, JOIMYCKAIOUIUE TOHMKE-
HUE MOPSAIKA.

Jluneitasie ogqHOpOAHBIE TU( G EepeHITHATBHBIC YPABHEHUS C IIOCTOSTHHBIMH KO-
aureHTamu.

Jluneiinpie HeoHOPOAHBIC MU DepeHIInanbHbIe YPABHEHHS BTOPOTO MOPSJIKa

C MOCTOSIHHBIMU KO3 (UIIMEHTAMH U MPABOM YaCThIO CIEIUATIBLHOTO BUA.
Paznen «Uucaosblie n QyHKIMOHAJbHBIE PAAbI (8 1yac.)»

[Tonarue uyncioBoro psana. CXoquMocTb U cyMMa psiia. J{eicTBus ¢ psIaMH.

Psnpl ¢ monokuTenbHBIMU udiieHaMu. HeoOXoauMbIi MpHU3HAK CXOIUMOCTH
YUCIIOBOTO psija. ['apmoHnueckuit psia.

CaoiicTBa cxomamuxcs psaaoB. [I[pu3Haku cXOAMMOCTH: IPUHIUIT CPABHEHHS],
npu3Hak cxoaumocTtu Jlamambepa, npusHak cxonumoctu Ko, nuHTErpasib-
HBII IpU3HAK cxoaumocTtu Komm.

3HakonepeMeHHbIe pssibl. AOCOJIIOTHASA W yCJIOBHasi cXOoAUMOCTh. CBOMCTBa
aOCOJIIOTHO CXOISAIIUXCS PSAOB. 3HaKouepenyrowmuecs paasl. [lpusnak Jleno-
HULA.

[Tonsitue pyHkroHansHOTO psiga. PaBHoMepHas cxoaumMocTs. [Ipu3nak Beii-
epiirpacca.

[Tonsitue crenennoro psaga. Teopema Aberns. OnpeneneHue paanyca CXoauMo-
CTH CTENEeHHOro psia. CBOWCTBA CTEIIEHHBIX PSAIOB.

[Tpumenenue psiioB K MPUOIMKCHHBIM BBIYUCICHUSM 3HaUYCHUN (DYHKITHH.



IIpumep 3x3aMeHanuoHHOr0 Omiiera B 1 cemecrTpe

MuHucrepcTBo o0paszopaHua U Hayku Poccuiickoii Peaepanuu

®PegepalibHOE TOCYAAPCTBEHHOE AaBTOHOMHOe 00pa3oBaTellbHOe yUpeKJeHHne BhICIIero
npogre CCHOHANBHOTO 00pa3oBaHus

«JlanbHeBOCTOUHBIH (pefepabHbI YHUBEPCHUTET»

llkona: xona Ecmecmeennotx Hayk

OOIT: 30.05.01 — Meduyunckaa 6uoxumus,
30.05.02 — Meduyunckaa 6buogusuxa

dopma obydenus: o4HaA

Jlvcuuniuida: Betcuwaa mamemamuxa
Mamemamuxka

CemecTp 8eceHHuil 2016/2017 yye6HOrO roma
Peanusyiomas kadenpa: Kagpedpa anzebpol, 2eomempuu u anaausa

IAK3aMeHALMOHHBIN OunJyer Ne7

1. Pemnte cucrtemy ypaBHeHHH
x1 + 4xy — 23 = 6,
(a) oxy + drg = —20,
3r1 — 2x9 + dx3 = —22.

2. CocTaBUTb ypaBHEHHE IJIOCKOCTH, MPOXOAsLleld uepes
r—2 y—3 z+1

1 2 2
3. 3anucaTbh ypaBHeHHe NPSMOH, IPOXOASLIeH Uepe3 TOUKY

A(3,1) nepnenmukynspHo ¢ npsmoil BC, ecan B(2,5),
C(1,0).

Touky A(3,4,0) u 1 npsamyio

4. BpluucanTth npenes GyHKUHUH
In2z —Innx

.
xirfrl/z sin(bx/2) cosx

5. HaliTh acHMOTOTB H MOCTPOHTH rpadrK (HYHKIHH
2

x“+9

4z + 8

JK3aMeHaTop 3aB. kadenpoi

y:




IIpuMep 3K3aMeHAIHOHHOTO OWJIETAa BO 2 ceMecTpe

MunuctepcTBo o6paszoBanud u Hayku Poccuiickoid ®Pepepamun

PeaepanpHOe roCyJapcTBEHHOE AaBTOHOMHOE 06pa30BaTeNbHOE YUPEKAEHHE BhICILETO
npodecCHOHANBHOTO 00pa30BaHU

«JlanbHeBOCTOUHBIN (penepatbHbI YHUBEPCHUTET»

kona: IlIkona Ecmecmeennotx Hayk

OOII: 30.05.01 — Meduyunckaa 6uoxumus,
30.05.02 — Meduyunckasa 6uogusuxa

dopma 06yueHUs: O4HAA

Jncounnrbga: Mamemamuueckuii aHaaAu3s,
Boicuwiasa mamemamura

CemecTp 8eceHHutl 2016/2017 yueOHOTO rona
Peanmyromaﬂ Kaq)esza: Kadghedpa anzebpoi, zeomempuu u ananusa

Ak3ameHalMOHHBIN Oujer Ne7

1. PemiuTs HeonpeneseHHbId UHTEpAJ
[(z* =z +1)Inxdr
2. Pemntb squHeiiHoe 1Y

’ —x? 1
vy +y+aze ™ =0, y(l):%

3. Haiitu nyioimanb 3aMKHYTOH (QUTYPHI
p = 3sin4yp
4. WccnenoBaTbh Ha CXOOUMOCTDL Psil

n=1 3"
5. Halitn o6s1acTh CXOMMMOCTH psiza

s 2
Z e—n xr
n=1

6. (Teopus) Pemenne neonHoponsoro JIJIY Ly = aoy'™ +
ay"™ Y 4+ ..+ ayy = f(x) oag cnelMalbHBIX TIPABLIX
yactedt f(x).

JK3aMeHaTop 3aB. Kahenpoi



Kpurepun ounenkun

10086 GanyioB — eciau OTBET MOKa3bIBAET IITyOOKOE U CHCTEMAaTUYECKOE 3Ha-
HUE BCETO MPOrPaMMHOTO MaTepHalia U CTPYKTYpbl KOHKpeTHOTO Bonpoca. CTyIeHT
JIEMOHCTPUPYET OTUYETIMBOE U CBOOOJHOE BIIAJICHUE KOHIETITYaTbHO-TIOHATUIHBIM
armapaToM, Hay4YHbBIM SI3BIKOM M TEPMUHOJIOTUEH COOTBETCTBYIOIICH HayYyHO!H 00ma-
cTH. 3HaHWE OCHOBHOMU JTUTEPATYPhI U 3HAKOMCTBO C JJOTIOJIHUTEIILHO PEKOMEHIOBaH-

HOM muTepaTypoil. JIornueckn KOPPEKTHOE U YOeIUTEIbHOE U3T0KEHIE OTBETA.

8576 6aytoB — 3HAHUE y3JI0BBIX MPOOJIEM IPOTPAMMBI U OCHOBHOTO COJIEP-
KaHWsI JICKIIMOHHOTO Kypca; YMEHHE TOJh30BaThCS KOHIENTYaTbHO-TTOHSITHIHBIM
amnmapaToM B MIPOIECCe aHAJIM3a OCHOBHBIX MPOOJIEM B paMKax JaHHOW TeMbl. B 11e-
JIOM JIOTUYECKU KOPPEKTHOE, HO HE BCET/1a TOYHOE U apTyMEHTHPOBAHHOE U3JI0KEHUE

OTBCTA.

7561 6ann — ¢parMeHTapHbIe, TOBEPXHOCTHBIC 3HAHUS BAKHEHIIUX pa3ze-
JIOB TPOTpaMMBbl U COJEpPKaHUS JIEKIMOHHOTO Kypca; 3aTpyJHEHHs C MCIOJIb30Ba-
HUEM HAy4YHO-TIOHATHIHOIO anmapaTta ¥ TEPMUHOJIOTHH yYEOHON NTUCUUIUIMHBI, Ya-
CTUYHBIE 3aTPYAHECHUS C BBINOJIHEHUEM IPEAYCMOTPEHHBIX MPOrpaMMON 3adaHU;

CTPEMIICHUC JIOTHYCCKHU OIIPCACICHHO U IMOCIACA0BATCIBHO U3JI0KUTL OTBECT.

60-50 6anoB — He3HaHHE, TUOO0 OTPHIBOYHOE MPECTABICHUE O JAHHOU TTPO-
OsieMe B paMKax y4eOHO-TIpOrpaMMHOTO MaTepralia; HEyMEeHHE UCTIOIh30BaTh ITOHSI-

TUMHBIN armapar; OTCYTCTBUE JJIOTUYECKOMN CBSI3U B OTBETE.

KpnTepml BBICTABJICHUA OICHKHA CTYACHTY Ha 3a4yeTe/IK3aMeHe

Onenka
Banaer
. . 3auyera/
(peTHHrOBOM TpeodoBanusi K chopMHPOBAHHBLIM KOMIIETEHIUAM
JK3aMeHa
OIICHKH)
(cranmapTHast)
100-86 «3a4menoy/ OneHka «OTIMYHO» BBICTABIAETCA CTYACHTY, €CIH OH TIIy-
«OMAUYHO» OOKO M MPOYHO YCBOMJ MPOTrPaMMHBIN MaTepual, UCUEPIbI-

BaloIIle, MTOCIEA0BATEIbHO, YeTKO U JIOTUYECKU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATh TCOPHIO C MPAKTUKOH, CBO-
0OHO CIIpaBISAETCs C 3aJa4aMH, BOIPOCAMH U JIPYTUMH BH-
JaMU IPUMEHEHUS 3HAaHUH, TPUUeM He 3aTPyTHSAETCS C OTBE-
TOM MPU BUIOU3MEHEHUH 33JJaHU, UCIIOJIb3YeT B OTBETE Ma-
Tepuaa MOHOTPAPUIECKOH JIUTEPaTyPhl, TPABIIHHO 00O0CHO-
BHIBACT NPHHATOC pEIICHHE, BIAJCET Pa3HOCTOPOHHUMH

HaBbIKaMU U MIPpUCMaMH BBIITOJIHCHUA MMPAKTUYCCKUX 3a/iad.




85-76

«3aumenoy/

«xopouio»

O1eHKa «XOpOILI0» BBICTABISIETCS CTYAEHTY, €CJIU OH TBEPIO
3HaeT MaTepHal, TPaMOTHO U IO CYIIECTBY U3Jaraer ero, He
JIOTyCKasi CYHIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC,
MPaBUIILHO MPUMEHSET TEOPETUUECKHUE TOJIOKEHUS MPHU pe-
HIEHUH MPAaKTUYECKUX BOMPOCOB U 3a]1a4, BiIaJieeT He0OX 0 u-

MBIMHU HaBbIKaMH U ITPUEMAMU UX BBIIIOJIHCHUA.

75-61

«3aymenoy/
«V0081eme0-

PUumeibHo»

OneHka «yAOBIETBOPUTENBHO» BBICTABISIETCA CTYJIEHTY,
€CJIM OH MMEET 3HAHMS TOJILKO OCHOBHOI'O MaTepHalla, HO He
YCBOMII €0 JIeTaJIed, JOIYCKAaeT HETOYHOCTH, HEJJOCTaTOYHO
npaBUIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOTHYECKOU II0-
CJIEI0BATEIILHOCTHU B U3JI0KEHUHU ITPOTPAaMMHOI'0 MaTepuaia,
UCIBITBIBACT 3aTPYIHEHMS IIPU BBIIOJHEHUU NPAKTHYECKUX

pabor.

60-50

«He 3aumeHoy/
«Hey0061emeo-

pumenibHo»

OneHka «HEYJOBJIETBOPUTEIBHO)» BBICTABISETCS CTYIEHTY,
KOTOPBIM HE 3HAET 3HAYUTEIbHOM YacTU IIPOrpaMMHOIO Ma-
Tepuana, J0INyCKaeT CyIIEeCTBEHHbIE OIINOKU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYAHEHUSMH BBINOJIHAET MPAKTUYECKUE Da-
6otel. Kak mpaBuiio, oLeHKa «HEyI0BIETBOPUTEIBHO» CTa-
BUTCSI CTYZI€HTaM, KOTOPbIE HE MOT'YT IIPOJIOJKUTH 00yueHHUe
0€e3 JONOJHUTEIbHBIX 3aHATUH 110 COOTBETCTBYIOIIEH TUCIIH-

IIJIMHE.




OueHovHbIe cpeacrea aJis TeKyll_leﬁ aTrecranumu

Tekyias aTTecTanusi CTYJEHTOB IPOBOJUTCS B COOTBETCTBUU C JIOKATbHBIMU
HOpMaTUBHBIMU akTamMu [IBOY u saBnsieTcss 00s53aTeIbHOM.

Tekymias arrectanus IpoBOIUTCSA B GOpME KOHTPOIBHBIX MEPOIPUATUHN (KOH-
TPOJILHOM paboOThI, IKCIPECC-KOHTPOJIb, JOMAIIIHEE 33JlaHKe) IO OIEHUBAHUIO (ak-
TUYECKUX PE3yJIbTATOB OOYUYECHHS CTYJIEHTOB U OCYIIECTBIISETCS BEAYIIUM IIPerno/ia-
BATEJIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- ydeOHasi aKTUBHOCTh (AKTHBHOCTbh HA 3aHSTHUSAX, CBOCBPEMEHHOCTb BBITIOJIHEHUS
Pa3JIMYHBIX BUAOB 33JaHUM, TTOCEMIAEMOCTh BCEX BUIOB 3aHITHH MO aTTECTyEeMOM
JTYCLUUILINHE);

- CTETICHb YCBOCHUSI TEOPETUUECKUX 3HAHUM;

- YPOBEHB OBJAJACHUS MPAKTUYCCKUMHU YMEHUSIMUA U HaBbIKaMU T10 BCEM BHJIaM y4eo-
HOU paboTHhI;

- pe3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

Kourpoabnasi pabdora siBnsiercss (GpopmMoil KOHTPOJS YCBOCHHUS CTYIEHTaMU
MPaKTUYECKON YacTu Kypca. BeIMoaHgeTcs CTyIeHTaMu BO BpeMsl IPaKTUUECKUX 3a-
HATHUI 10 3aBEPIICHUIO U3YUEHUS MPAKTUYECKON YacTH pa3aeioB Kypca. KoHTposb-
Hasi paboTa cIaeTcst Mperno/IaBaTelto Ha MPOBEPKY U olleHuBaeTca B popme nudde-
PEHLIMPOBAHHOTO 3a4Y€Ta.

KoHnTtponbHas paboTa curTaeTcsi BEIOJHEHHON YCTIEIIHO MPH MOTYYEHUH Olle-
HOK «OTJIMYHO», BBIMIOJIHEHBI 3aJlaHUsl C HECYIIECTBCHHBIMU 3aMEUAHUSIMU, «XO-
pouio», BeIMOJHEHO HE MeHee 80% 3amaHuil, WM «yAOBIECTBOPUTEIBHOY, BBIMOJI-
HEHO He MeHee 65% 3amanuil. 1Ipu mosiydeHUM OIEHKH «HEYIOBIECTBOPUTEIHHO
KOHTpPOJIbHAs pab0oTa CYMTACTCS HE CIAHHOM, a COOTBETCTBYIOIINI pa3/iesl MPaKTHU-
KyMa HEYCBOEHHBIM.

CryseHTy mpeaocTaBisieTCs BO3MOXKHOCTh MEpecaTh KOHTPOJbHYIO padboTy
OJIVH Pa3 BO BpeMs KOHCYJIbTALUM O TUCIUIUIMHE C TTOJYYEHUEM OIEHKU Ha OJUH
OaJiT HIKeE.

B Tedenue AByX ceMECTPOB CTYACHTHI BBIMOJHSIOT TPUHAATH KOHTPOJIbHBIX

3aIaHUM TIO Pa3JIMYHBIM pa3zesaMm Kypca.



KonTtposabHbie padoThsl B 1-M cemecTpe

1. KonrtponbHas paboTa «OmnpeaenuTenu, MaTPUIIbl, CHCTEMbI YPaBHECHU I
KontponbHas pabota «BekTopHas ainredpa»

KontponbsHas pabota «IlimockocTr 1 ipsiMbIe»

KoHnTtponbHas pabota «JIMHUM 1 TTOBEPXHOCTHY

KontponbHas pabota «IIpenensl YucI0BBIX MOCIEA0BATEIIBHOCTEN
Kontponbnas pabora «lIpenenst pyHKIuii»

KontponbHas pabota «IIpousBoaHbIe»

O N o Ok ow

KonTponbnas pabota «VccnenoBanue noBeaeHus QyHKIIHID
KonTposabHbie padoThI BO 2-M ceMecTpe

9. KontponsHas pabota «HeornpeaeneHHbIit HHTErpam»
10. KontponbHas padota «OnpeneneHHbIi HHTETpa, MPUIOKEHUSD
11. KonutponbHas pabota «IuddepeHimanbabie ypaBHEHUS
12. KonrtponbsHas padota «HucnoBbie psabD»

13. KontponbsHas padota «CTeneHHBIE PSIbI U MTPHIOKESHUS

BapuaHTbI KOHTPOJIBHBIX padOT OXBATHIBAIOT BCE pa3zeiibl Kypca. s ycner-
HOTO BBIITOJIHEHUSI KOHTPOJIBHBIX padOT CTYICHT JOJIKEH U3yUYUTh COOTBETCTBYIOIINE
MaTepuaibl JIEKIIMOHHOTO Kypca, MaTepualibl MPAKTUYECKUX 3aHATUN U BBIIOJIHUTH
(B mepByI0 ouepeib) MO JTaHHOM TeMe COOTBETCTBYIOIIEE MHAUBUIyaIbHOE JOMalIl-
Hee 3aaHue.

KonTponbHbIe pabOTHI IO CpOKaM MPOBEACHUS IPUYPOUCHBI K 3aIIuTe (U BbI-
MOJTHEHUIO) COOTBETCTBYIOIIMX MHIMBUYaJbHBIX JOMAIIHUX 3aJaHuil. Hanonxnenue
3aJlayaMy BApHAHTOB KOHTPOJBHBIX pa0OT BHITIOJHSETCS U3 001Iel 0a3bl mepeyHs 3a-
Ja4, IpeJlaraéMbIX CTy/IeHTaM B KaUueCTBE UH/IMBUIYaJbHBIX JOMAIIHUX 3aJaHHH.

Perenre KOHTPOJIBHBIX 33714 OLIEHUBAIOTCS IO CTO-0anbHOM mikane. Kommde-
CTBO 0aJIJIOB 32 KOHTPOJBHYIO pabOTy BBICTABIIACTCS MPOIMOPIHNOHAIBEHO YUCITY pe-
IICHHBIX 33/1a4. BricTaBneHHble Oamibl ¢ BECOBBIMU KOd()(PUIIMEHTaMU BHOCSTCS B

001Ut CcyMMapHBIil OajuT 9K3aMEeHAIITMOHHON OIEHKH B COOTBETCTBYIOIIEM CEMECTPE.

Ilnan-rpaduk npoBeeHNs KOHTPOJIbHBIX Pa0OT MO AUCIHUILINHE

Cpoku Bux Hopmsi
Ne NpoBeAeHNs . BpeMEHHU Ha
poBea KOHTPOLHOI p ®opMa KOHTpOJIS
n/n (Homepa yueo- 260ThI BBINOJIHEHH €
HBIX HeJleJIb) P (B yacax)

Ilepsblii cemecTp
1. 3 KP1 «Onpenenuteny, MaTpHUILbL, CUCTEMB] YPaBHEHUI) 1 ITposenenue KP1
2. 6 KP2 «BekropHas anrebpay. 1 ITposenenue KP2




8 KP3 «I1nockocTu u mpsiMbie» 1 ITposenenue KP3
10 KP4 «JIuHuM ¥ NOBEPXHOCTU» 1 ITposenenue KP4
12 KP5 «IIpenenbl UMCIOBBIX MOCIEAOBATEILHOCTEN 1 IIpoBenenue KP5
14 KP6 «IIpenens! pyHKIMIA 1 ITposenenue KP6
16 KP7 «IIpousBogHbie» 1 IIpoBenenue KP7
17 KP8 «lccnenoBanue noseneHus GyHKIHMN 1 ITposenenue KP8
18 Craua 3K3aMeHa 11 IIpuem sx3ameHa
Bropoii cemectp
4 KP9 «HeomnpeneneHHslil HHTErpam» 1 IIposenenue KP9
7 KP10 «OnpeneneHHbli MHTETpasl, IPUIIOKECHUS» 1 IIposenenue KP10
11 KP11 «/luddepennmanpapie ypaBHEHUS» 1 IIpoBenenue KP11
14 KP12 «HucnoBsle psiibl» 1 IIpoBenenune KP12
17 KP13 «CteneHHble psabl U IPUIOKEHUS) 1 IIposenenue KP13
18 Craua 3K3aMeHa 11 IIpuem sx3ameHa




KoMmuiekT 3aganmii AJ1s1 KOHTPOJIbHOM padoThI 1

Tema: «Onpenesnrenu, MATPULbI, CHCTEMbI YPABHEHHUIN»

Bapuaur 1.

OnpenenuTent, MaTpribl, CHCTEMB! YPaBHEHHH — KOHTpOJbHas paGoTra

l. Jlng naHHoro onpenenuTe]st HAHTH MHHOPBL W ajrebpanieckue NOMOJHEHHS 15
3JIEMEHTOB @ H @3;. BBIUMCIUTDL ONpene/uTe b, PAa3JokKHB ero: a) No i-i cTPoKe;
0) mo j-y cToaouy.

041 1
—4 21 3
01 2 —2| i=4, j=3
1 3 4 -3

2. HNanbl nBe marpuubl A u B.

Haiitu: a) AB; 6) BA; &) AL r) AATL: ) AL1A.
2 3 2 3 2 -1

A=|13 -1|, B=|3 1 2
4 1 3 5 3 0

3. TIpoBepuTb COBMECTHOCTb CHCTEMbl H B CJydae COBMECTHOCTH DELIMTb €e: a) Mo
topmynam Kpamepa; 6) ¢ nomouibio o0paTHOR MaTpHLbl; B) MeToaom laycca.
3ry — x9 + x3 =12, 2x1 — w9 + 4dxg = 15,
(a) { T + 2x9 + dx3 =6, (0) { 3, — 19+ 13 =28,
Sx1 + w9 + 2x5 = 3. Hxy — 29 + dx3 = 06
4. PelunTb OOHOPOOHYIO CHCTEMY JHHEHHBLIX anre0panuecKHX ypaBHEHHI.
1 — 209 + x3 =0, 2r1 — mo + 3x3 = 0,
(a) { (6) {

3ry + xo + 223 =10, T, — 3xo + 2x3 = 0,
2x1 — 3z + Sx3 = 0. z1 + 22 + x3 = 0.
Bapuaur 2.
OnpenenvTend, MAaTPHLbI, CUCTEMB! YPAaBHEHHH — KOHTpoOJbHas padota
1. [lna maHHOTO onpeneuTe s HAaHTH MHHOPH M aaredpandyeckue NOMOJHEHHA M

3JIEMEHTOB @ U @3;. BBIUMC/IHTDL ONpeneiuTe b, PAa3JokKHB ero: a) No i-i CTPoKe;
0) mo j-y cToaouy.

20 -1 3
6 3 -9 0
02 -1 3| i=3 j=3
12 06

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!;, n) A—'A.

6 9 4 11 1
-1 -1 1|, B=[3 4 3
10 17 05 2

3. TIpoBepHTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEILHTb ee: a) Mo
thopmysnam Kpamepa; 6) ¢ nomouibio 06paTHOH MaTpuLbl; B) MeTogoM [aycca.

Try + 4z — a3 = 13, dry — 920 + dz3 =1
(a) { = (0) {
0

A=

3x1 + 230 + 323 = 3, Try — dxe + x3 = 11,
2r1 — 3xe + x5 = —10. 3r1 + dxe — dxz = 5.
4. PellWTb OOHOPOMHYIO CHCTEMY JHHEHHBIX anre0panuecKux ypaBHEHHI.
x4+ 3xy — 23 =0, dry + xo + das = 0,
(a) { 2x1 + w2 — 23 =0, (0) { 3x1 — 210 — x3 =0,
r, + I2+5CB3:0. Tr1 — 172-|-3:B3:0.



Bapuanrt3.

OnpenenuTent, MaTpuibl, CHCTEMB! YPAaBHEHHH — KOHTpOJbHas paGoTta

l. Jlng naHHoro onpenenuTe] st HAHTH MHHOPBL W ajrebpaniyecKue NOMOJHEHHS 15
3JIEMEHTOB @ H @3;. BBIUMCIUTDL ONpene/uTe b, PAa3JokKHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

27 2 1
11 -1 0
34 0 2| i=4, j=1
05 —1 -3

2. HNanbl nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; B) A %, r) AA L 1) A 1A,
-3 4 -3 2 =2 0
A= 1 2 3] , B=15 41 ]
5 0 -1 1 -1 2
3. TIpoBepUTL COBMECTHOCTb CHCTEMBLI H B CJydde COBMECTHOCTH DELIMTL ee: a) no
topmynam Kpamepa; 6) ¢ momoiibio 06paTHOM MaTpHLbl; B) MeTonoM [aycca.

2x1 + 3x0 + x3 =4, x1 — 4o — 225 =0,
o o

2r1 + x9 + 33 =0, 3r] — dro — by = 2,
3x1 4+ 29 + 3 = 1. 4r, — 9z — 8xz = 1.

4. PeuwluTh OJHOPOIHYIO CHCTEMY JHHEHHBIX anredpavdyecKux ypaBHEHHH.
1 — 209 — x3 =10, bry + x9 + 223 =0,
(a) { 2x1 + 3z2 + 223 =0, (0) { 3w + 2w — 3w =0,
3r1 — 239 + Sx3 = 0. 2r1 — 9 + w3 = 0.

Bapuaur 4.

OnpenennTenn, MATPHLbBI, CHCTEMbl YDAaBHEHHH — KOHTpoOJbHasa paGora

1. Jlns naHHOTO OMpene]HTe sl HAHTH MHHOPBI H airedpaHuecKue NOMOJHEHHSs 15
3JIEMEHTOB @ U @3;. BBIUMCIHTDL ONpeneuTeNb, PAa3JokKHB ero: a) No i-i CTPoKe;
0) mo j-y cToaouy.

3 5 32
2 4 10
1 -2 2 1| i=2 j=4
5 1 -2 4

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; B) A% r) AA Y 1) A A
4 1 —4 0 -1 1
A=1]2 -4 6 ] , B= [ 2 3 0 ]
1 -2 -1 1 -1 2
3. TlpoBepuTh COBMECTHOCTb CHCTEMBI H B CAyUae COBMECTHOCTH DEILHTDb €e: a) Mo
topmynam Kpamepa; 6) ¢ momolbio o6paTHOH MaTpHIbl; B) MeToaoM [aycca.

8r1 + 3o — 63 —4, 3r1 + x4+ 224 -3,
(a) (6)

r1 4+ T2 — I3 2, 2x1 4+ 239 + dSx3 D,
dry + 39 — 313 -3. Dy + 3z + Tx3 1.
4. PellnTb OOHOPOOHYIO CHCTEMY JHHEHHLIX anre0paHdecKHX ypaBHEHHH.

8r1 + 9 — 3x3 =0, 2r; — xp + daz =0,
(a) (6)

r1 + dxe + x3 =0, Trx1 — Hro + 323 = 0,
dry — Tz + 2x3 = 0. Bry — dxg — x3 = 0.



Bapuaur 5.

OnpenenuTent, MaTpuibl, CHCTEMB! YPAaBHEHHH — KOHTpOJbHas paGoTta

l. Jlng naHHoro onpenenuTe] st HAHTH MHHOPBL W ajrebpaniyecKue NOMOJHEHHS 15
3JIEMEHTOB @ H @3;. BBIUMCIUTDL ONpene/uTe b, PAa3JokKHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

2 -1 2 0
3 41 2
2 -1 0 1| i=2 j=3
1 2 3 -2

2. HNanbl nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; &) AL r) AATL: ) AL1A.

8 5 —1 4 -7 -6
A=[15 3|, B=|3 2 -1
11 0 0 1 2

3. npOBEpHTb COBMECTHOCTb CHCTEMbBL H B CJyHae COBMECTHOCTH DELIHWTL €€: a) o
topmynam Kpamepa; 6) ¢ momoluibio o6paTHOR MaTpHLbl; B) MeToaom [aycca.

dry — mo = —06, 27 + 8xg — Tx3 =0,
(a)< 31 + 229 + dx3 = —14, (6)< 2z — dxo + 623 = 1,
Ty — 312 + 4xy = —19. dxy 4+ 3z0 — w3 =1T.
4. PeluuTb ONHOPOOHYIO CHCTEMY JHHEHHBIX anare6pavuecKHX YPaBHEHHH.
Try + a9 — 313 = 0, Tx1 — 6xo — m3 =0,
(a)$ 3x1 — 2xp + 323 =0, (6)< 3x1 — 3x2 + 423 =0,
] — T2 + 2x3 =0. 4x1 — 3z + dx3 = 0.
Bapuanrt 6.
OnpenennTenu, MaTPHILBI, CHCTEMbl YpaBHEHHH — KOHTpoOJbHas paboTa
1. Jlns naHHOTO OMpene]HTe sl HAHTH MHHOPBI H airedpaHuecKue NOMOJHEHHSs 15
3JIEMEHTOB ;2 H (3j. BbIUMCIHTL ONpene/nTe b, PAa3J0KHB ero: a) no i-d cTpoke;
0) mo j-y cToaouy.

43 -2 -1
-2 1 -4 3
04 1 -2 i=2, j=3
50 1 —1

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!; n) A—'A.

3 5 —6 2 8 -5
2 4 3|, B=|-3 -1 0
31 1 4 5 -3

3. TIpoBepUTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEILHTb ee: a) Mo
(popmysam Kpamepa; 6) ¢ nomouibio oOGpaTHoil MaTpuubl; B) MeTonom laycca.

—3x1 + brg + 6wz = —8, 5x1 + 6o — 23 = 2,
(a) (6)

A=

3r1 + 12+ 13 = —4, 2v1 + 3x0 — x3 =19,
I — 435'2 — 2:1’}3 = -9 3’.[1'1 + 335'2 — X3 = 1.
4. PeliMTh OHOPOAHYIO CUCTEMY JHHEHHBIX anrefpavuecKHX YpaBHEHHH.
x1 + 4xe — 323 = 0, 2r) — o + 223 = 0,
(a) { 2r1 + dx2 + x3 =0, (0) { 3x1 + 229 — 323 =0,
T — Txo + 2x3 = 0. 51 + o — w3 =0.



KomnnekT 3agaHun Ansa KOHTPonbHoOM paboTbl 2

Tema: «BektopHasa anreb6pa»

Bapuanrt 1.
BekTopsbl, onepauxu ¢ BeKTOpaMH — KOHTpoJbHas paboTta

1.

JlaHel BeKTOpBl @ = aTn + S0 U b =~m + 6m,

rie [m| = k, [0 = [, (M, 1) = ¢. -
Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a=5 f=4 ~v=-6, §=2,

k=2 1=9, ©=2r/3,

A=3, p=2 v=1 7=-1/2

ITo koopnuHaTam Touek A, B, C' 118 yKa3aHHBIX BEKTOPOB HaMTH: a) Mo-
LyJb BeKTOpa @; 6) cKaJspHOe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; r) KOOPAHHATBl TOYKH M, Aensiel oTpesok
[ B OTHOLIEHHH « : [3.

A(4,3,-2), B(—3,-1,4), C(
a=—-5AC+20B, b= AB,
[=BC, a=2, =23
Jlokasath, 4TO BeKTOphl @, b,€ 06pa3yloT 6asuc, M HAaHTH KOOPAHMHATHI
BekTopa d B 3ToM Gasmce.

a=(-1,1,2), b=(2,-3,-5), c=(—-6,3,—-1), d = (28,—19,-7).
JlaHbl BekTOpH @&, b, €. Heo6XoauMo: a) BBIYHCAMTH CMeIIaHHOEe MpPOH3-
BelleHHe TPeX BEKTOPOB; 6) HAHUTH MOAYJNb BEKTOPHOrO NMpPOW3BENEHHS; B)
BBIUMCJHTDL CKaJlsiPHOE NPOHU3BEeHHe IBYX BEKTOPOB; I') MPOBEPHUT, OYIYT
JIH KOJIJIMHEAPHBIMH HJIH OPTOTOHAJBHBIMH J(BA BEKTOpA; 1) MPOBEPHTD,
OYLYT N KOMIJIAHADHBI TPH BEKTOPA.

a=-Ti+2k, b=2i—6j+4k, ©=1i-3j+2k;

a) a, —2b, —7¢; ©) 4b, 3¢; B) 2a, —7c; r) b, T 1) 2a, 4b, 3C.
Bepwunbel nupamuabl Haxopsitess B toukax A, B, C', D. BblYHCJAHTB:
a) Iollaab yKasaHHOH TpaHu; 6) mJollaib CeyeHHs, MPOXOASALIEro ye-
pe3 cepenrHy pebpa [ U [1Be BepUIMHBI MHPaMHIBI, B) 00beM MMHPAMHIbI
ABCD.

A(7,4,2), B(—5,3,-9), C(1,-5,3), D(7,-9,1);

a) ABD; ©6)l=DBD, AuC.

&

2? 1)’
= AC, d=CB,

o] M2



Bapuanrt 2,
BekTopsbl, onepauxu ¢ BeKTOpaMH — KOHTpoJbHas paboTta

1.

4,

JlaHel BeKTOpBl @ = aTn + S0 U b =~m + 6m,
rie |m| =k, [@| =/, (M, 0) = ¢.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a=-=5 f=-7 ~v=-3, d=2,

k=2, 1=11, ¢ =37/2,

A=-3, p=4, v=-1, 7=2

ITo koopnuHaTam Touek A, B, C' 118 yKa3aHHBIX BEKTOPOB HaMTH: a) Mo-
LyJb BeKTOpa @; 6) cKaJspHOe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; r) KOOPAHHATBl TOYKH M, Aensiel oTpesok
[ B OTHOLIEHHH « : [3.

A(1,3,2), B(=2,4,-1), C(1,3,—
a=2AB+5CB, b=AC,c=b
[=AB, a=2, =4

Jlokasath, 4TO BeKTOphl @, b,€ 06pa3yloT 6asuc, M HAaHTH KOOPAHMHATHI
BekTopa d B 3ToM Gasmce.

a=(4,2,3), b=(-3,1,-8), €= (2,-4,5), d = (12,14, -31).

JlaHbl BekTOpH @&, b, €. Heo6XoauMo: a) BBIYHCAMTH CMeIIaHHOEe MpPOH3-
BelleHHe TPeX BEKTOPOB; 6) HAHUTH MOAYJNb BEKTOPHOrO NMpPOW3BENEHHS; B)
BBIUMCJHTDL CKaJlsiPHOE NPOHU3BEeHHe IBYX BEKTOPOB; I') MPOBEPHUT, OYIYT
JIM KOJUIHHEAPHBIMM WJIH OPTOrOHaJbHBIMKU J1BA BEKTOpPA; 1) MPOBEPHTH,
OyLyT JIM KOMIJIAHAPHBLI TPH BEKTOPA.

a=2i—4j—2k, b=—-9i+2k, ©=3i+5j— "7k

a) 7a, bb, —¢; 6) —5a, 4b; B) 3b, —8¢; r)a, ¢ n) 7a, 5b, —¢.
Bepwunbel nupamuabl Haxopsitess B toukax A, B, C', D. BblYHCJAHTB:
a) Iollaab yKasaHHOH TpaHu; 6) mJollaib CeyeHHs, MPOXOASALIEro ye-
pe3 cepenrHy pebpa [ WU [1Be BepUIMHbI NHPAMUIbI;, B) 00bEM MHPaMHbI
ABCD.

A(=9,-7.4), B(—4,3,—1), C(5.—4,2), D(3,4,4);

a) BCD; 6)l=CD, Au B.

2),
b, d = AB,




Bapuanrt 3.
BekTopsbl, onepauxu ¢ BeKTOpaMH — KOHTpoJbHas paboTta

1.

JlaHel BeKTOpBl @ = aTn + S0 U b =~m + 6m,

te |m| = k, 1] = I, (FL 1) = o.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a==-2 f=—-4 ~v=3, d=1,

k=3, =2, ¢p=7Tr/3,

A=—1/2, p=3, v=1, =2

ITo koopnuHaTam Touek A, B, C' 118 yKa3aHHBIX BEKTOPOB HaMTH: a) Mo-
LyJb BeKTOpa @; 6) cKaJspHOe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; r) KOOPAHHATBl TOYKH M, Aensiel oTpesok
[ B OTHOLIEHHH « : [3.
A(4,6,7), B(2,-4,1), C(-3, -
a=5AB - 2AC, b=BC, c=
I=AB, a=3, =4
Jlokasatk, uTo BekTOpbl @, b, € o0pasyrT 0asuc, U HAHUTH KOOPAMHATHI
BekTopa d B 3ToM Gasmce.

a=(9,53 b=(-321),c=(4-74), d=(-10,-13,8).

JlaHbl BekTOpH @&, b, €. Heo6XoauMo: a) BBIYHCAMTH CMeIIaHHOEe MpPOH3-
BelleHHe TPeX BEKTOPOB; 6) HAHUTH MOAYJNb BEKTOPHOrO NMpPOW3BENEHHS; B)
BBIUMCJHTDL CKaJlsiPHOE NPOHU3BEeHHe IBYX BEKTOPOB; I') MPOBEPHUT, OYIYT
JIH KOJIJIMHEAPHBIMH HJIH OPTOTOHAJBHBIMH J(BA BEKTOpA; 1) MPOBEPHTD,
OyLyT JIM KOMIJIAHAPHBLI TPH BEKTOPA.

a=-9i+4j—5k, b=1-2j+4k, <= —5i+ 10j— 20k;

a) —2a, 7b, 5¢; 6) —6b, 7¢; B) 9a, 4c; r) b, ¢ 1) —2a, 7b, 4C.
Bepwunbel nupamuabl Haxopsitess B toukax A, B, C', D. BblYHCJAHTB:
a) Iollaab yKasaHHOH TpaHu; 6) mJollaib CeyeHHs, MPOXOASALIEro ye-
pe3 cepenrHy pebpa [ U [1Be BepUIMHBI MHPaMHIBI, B) 00beM MMHPAMHIbI
ABCD.

A(—=8,2,7), B(3,-5,9), C(2,4,—6), D(4,6,-5);

a) ACD; 6)l=AD, AuC.

4,2),
b, d = AB,



KomMmnnekT 3agaHuin ANsi KOHTPOJSIbHOM paboTbl 3

Tema: «lMnockoctu u npsimble»

Bapuanrt 1.
T110CKOCTH W psiMble — KOHTpOJabHAs pa6GoTa

L.

. ﬂOKElSaTb napaJaJeJibHOCTb MIPAMbBIX

Hausl uetesipe Touke Aj(xy,y1), Ax(za,y2), As(xs,ys), As(rs,ys).

CoCTaBHTL ypaBHEHHS:

a) maockoctd A1 AsAs;,  6) npamon Ay As;

B) npsMod Ay M, nepneHAHKYASPHOH MIOCKOCTH Aq As Ag;

r) npsamoit Az N, napanjenbHol npsiMod Aq As;

JI) TIIOCKOCTH, TTPOXOAAIIEH Yepes TOUKY Ay MepreHgHKyAIpHO K npsmoi Ap As.
BuiukceanTs:

e) cuHyc yriaa mMexay npamoi A; Ay w nuockoeteio Ay As As;

)  KOCHHYC yria Meay KOOPAMHATHOH TMA0CKOCTeI0 (Oxy W TJI0CKOCTEI)
A1A2‘43.

A1(4,3.5), Ay(1,9,7), A3(0,2,0), Ay(5,3,10).

CocTaBHTb ypaBHeHHE IJIOCKOCTH, MPOXOAsLIEH uepe3 TOYKH
A(2,3,—1)u B(1,1,4) nepneHAHKYJASPHO NIOCKOCTH x—4y+32+2 =
0.

;?:—liy—l-‘z
6 2

:%Hw—‘z;y—l—
2: —8=0, z+62—-6=0.

Hausl BepiukHbl Tpeyroabiuka ABC A(xy,y1), B(za,y2), C(zs,ys).

HaiiTu:

a) ypaBHeHHe cTopoHbl AB; 6) ypaBHeHHe BricoThl C'H;

B) ypaBHeHHe MegHaHbl AM;

r} touky N nepeceuenusi menuarnl AM u Bricots CH,;

1) YypaBHeHHe NPsIMOH, Mpoxoasileil uepes BepuwkHy C' NapajienbHO CTOPOHE
AB;

e) paccTosiHKe OT TOukH C' 10 npsamMod AB.

A4, —4), B(8.2), C(3.8).

3anucaTb ypaBHEHHs TpPSMBIX, NPOXOASLIMX vepe3 Touky A(—1,1)
noa yraom 45° K npsmoid 2x + 3y = 6.



Bapuant 2.
T110CKOCTH W TpsiMble — KOHTPOJabHAs paGoTa

L.

Hausl uetsipe ToukH Aj(xy,y1), Ax(za,y2), As(rs,ys), As(rs,ys).

CoCTaBUThL ypABHEHHS:

a) maockocTH Ay AsAz;  6) npamoi Ay As;

B) npsMod Ay M, nepneHAHKyAspHOH niaockocTH Aq As As;

r) npsmoi Az N, napaniensHoH npaMod Aj As;

1) TJIOCKOCTH, TIPOXOAsLIeR yepes Touky Ay neprneHaHKyAspHO K npsivoi Aq As.
Boiuncants:

e) CHHyC yria Mexjay npsMoid Ay Ay v nnockoctbio Ay As As;

K) KOCHHYC yIjla Mexjy KOOPAHHATHOH IIOCKOCTBI) Oy H IJIOCKOCTBI)
AlfigAg.

AL =2,7), As(4,2,10), A3(2,3,5), Au(5.3.7).

. CocTaBUTh ypaBHeHHe MJOCKOCTH, KOTOpasi MPOXOAHT Yepe3 Hauyaso

KOOPJAHHAT NEPNeHIHKYJIAPHO K MJIOCKOCTAM = +oy — 2z +7 =0 u
Jx—y+2:-3=0

r—1 1 —1
JlokasaTb, 4To npsMas z 5= yri_z z nepreHauKyIspHa K
20 +y — 4z + 2 =0,

anMOH{4$—y—5z+4:O.

. Janul BepunHbl Tpeyroaviuka ABC A{xy, 1), B(za,y2), Clzs, ys).

Haiitu:

a) ypaBHeHHe ctopoHbl AB; 6) ypasHenue BoicoTel C'H;

B) ypaBHeHue menuanbl AM,;

r} Touky N mepeceuenusi meguarnl AM u Bricots CH,;

1) YypaBHeHHe MNpsMOH, mpoxoxsuiel 4depes BepiikHy (' MapajjenbHO CTOPOHE
AB;

e) paccrosiHke oT Touku C' 10 npsaMoi AB.

A(4,—4). B(6,2), C(—1,8).

H

. Halitu ypaBHeHHe npsmoii, npoxoasllell Yepe3 TOUKY NepecevyeHHs

npsAMblX 3z — 2y — 7 =04 x + 3y — 6 = 0 1 oTcekarwlleld HA OCH
abcLHce OTpe3oK, paBHLIH 3.



Bapuanr 3.
[LnockocTH U npsiMble — KOHTpOJabHasA pabora

L.

Hausl ueteipe Touke Aj(xy,y1), Ax(za,y2), As(zs,ys), As(rs,ys).

CoCTaBHTD ypaBHEHHS:

a) maockocTH Ay AsAgz;  6) npsamoi Ay As;

B) npsMod Ay M, nepneHAHKYASPHOH MIOCKOCTH Aq As Ag;

r) npsamoit Az N, napanjenbHol npsiMod Aq As;

1) TJIOCKOCTH, NPOXojsilel yepes TOuKy A, neprneHAHKyJAspHO K npsivoi Aq As.
BHIUKCAHTE:

e) cHHyc yria Mexjay npsMoid Ay Ay v nmockocteio Ap As As;

)  KOCHHYC Yria MexKay KOOPAMHATHOH TMJI0CKOCTE Ory M TJI0CKOCTBIO

A1A2‘43.

A1(2,4,3), Ax(1,1,5), A3(4,9,3), Ay(3,6,7).

CocTaBUTh ypaBHEHHE IJIOCKOCTH, KOTOpasi MPOXOIUT yepe3 TOUKY
M(2, -3, —4) u oTcekaeT Ha OCAX KOOPAHHAT OTJIMYHBIE OT HYJs
OTPE3KH OHHHEKOBOI‘/JI BeJIHYHHDI.

r—2 y+l z-95
- -3

Ilpu kakux 3HadeHusx m W C' npsMas

neprneHAHKY/IpHA MJIOCKOCTH 3x — 2y + 2 + 1=0.

Haner Bepumknel Tpeyroasiuka ABC A{zy,y1), B(xa,y2), Clrs, us).

Haiin:

a) ypasHeHue cTopoHbl Af3; 0) ypasHeHue BricoTEl (']

B) ypaBHeHue menuannl AM,;

r} rouky N nepecedenusi Mejnansl AM u Beicotel C'H;

1) YypaBHEHHe MpPSIMOH, NPOXOslleH 4epe3 BepuiMHy (' MapasjefbHO CTOPOHE
AB;

e) paccrosiike oT Touku C' 10 npsiMoi AB.

A(1,0), B(=1,4), C(9,5).

HaiiTn ypaBHeHue mpsiMoit, mpoxoasuleil depe3 Touky A(2,—3) u
TOYKY MepeceyeHus NpsiMblX 20 —y =0 U T+ y = 1.



Bapuanr 4.
[110cKOCTH ¥ MpsiMble — KOHTPOJbHasi paGoTa

L.

Haubl yetbipe Toukn A1(x1,y1), Az(z2,y2), As(®a,ys), As(rs,ys).

CoCTaBUThL ypaBHEHHS:

a) mjockocTH Ay AsAg;,  6) npamoi Ap As;

B) mpsamMod A4M, nepneHOMKyAspHOH maockocTH Ay As As;

r) npsMoi AzN, napaaiennbHOR npamMoid Ay As;

1) TUIOCKOCTH, IMPOXOAsIIel epes Touky Ay nepneHaHKyasipHo K npsiMod A As.
BuIMHCAHTD:

e) cHHyc yraa mexay npsamoid Ay Ay v niockoctbio Ay As As;

) KOCHHYC Yria MeXOy KOOPAMHATHOH MJIOCKOCTbD Ory M IJI0CKOCTBIO
A1 As A5

A1(3:_172)* Ag(—l,O,l), AS(L?»B)* A4(8v5:8)

. CocTaBUTb ypaBHeHHe [JOCKOCTH, TPOXOAsillell dYepe3 TOUYKY

M(1,—1,2) neprnienaukyasipHo otpesky M, M,, ecnu M (2,3, —4) u
My(—1,2,-3).

CocTaBUTL ypaBHEHHe MPSIMOH, MPOXOASLIEH yepe3 Hauyalo KOOPIH-
HaT napajsenbHo OpaMod x =2{ +5, y = -3t +1, 2 = =7l — 4.

Hanbl Bepinssl Tpeyroasinka ABC A(zy,y1), B(xa,y2), Clzs,ys).

Haiin:

a) ypasHeHue cTopoHbl A, 6) ypasHeHwe BricoThl ('H;

B) ypaeHeHHe MeawaHbl AM;

r) rtouky N nepeceuenus mMeanarsl AM u BeicoTel C'H,;

1) YypaBHeHHe MNPSIMOH, MPOXOsuleH 4epe3 BepuiHHy (' MapasjefbHO CTOPOHE
AB;

e) paccrosiiie oT Touku C' 10 npsiMoi AB.

A(6,-9), B(10,-1), C(7,-3).

Jlanbl ypaBHeHHs BBICOT TpeyrosbHuka ABC: 2x — 3y +1 = 0,
r+2y+1 = 0 u koopauHaTel ero BepiuHbl A(2, 3). Haiitu ypaBHeHus
ctopod AB u AC' TpeyroJbHHKA.



Bapuanrt 5.
[LnockocTH U npsiMble — KOHTpOJbHasA pabora

L.

Hausl uetsipe Touke Aj(xy,y1), Ax(za,y2), As(rs,ys), As(rs,ys).

CoCTaBHTL ypaBHEHHS:

a) maockocTH Ay AsAgz;  6) npsamoi Ay As;

B) npsMod Ay M, nepneHAHKYASPHOH MIOCKOCTH Aq As Ag;

r) npamoi Az N, napanjenbHol npsiMod AqAs;

JI) TIIOCKOCTH, TIPOXOAAIIEH Yepes TOUKy Ay MeprneHgHKyaspHO K npsmoi Ap As.
BuiukceanTs:

e) cuHyC yriaa mMexay npamoi A; Ay u numockoeteio Ay A As;

K) KOCHHYC YyIila MeXIy KOOPAHHATHOH IJIOCKOCTBIO (Oxy H IJO0CKOCTBIO

AlAzAg.
A1(3.1,4), Ax(—1,6,1), As(—1,1,6). A4(0,4,—1).

CocTaBUTL ypaBHeHHMe MJOCKOCTH, Npoxoxasulell yepe3 MM, nep-
MeHIUKYISPHO K 3TOMY oTpe3ky, ecau M (1, 5,6), My(—1,7,10).

Haiitu npoexkuuio touku (3,1, —1) Ha nuockoeTs 2 +2y +32—30 =
0.

Hauul BepwinHbl TpeyroavHuka ABC A{xy,y1), B(xa,y2), Clzs, ys).

Haiitu:

a) ypaBHeHHe cTopoHbl AB; 06) ypasHeHue BricoThl CH;

B) YypaBHeHHe MenHaHbl AM,;

r) Ttoury N nepeceuenus mMeanarsl AM w BeicoTel C'H;

A) ypaBHeHHe NPSIMOH, Mpoxoasuled uepes BepuwkHy C MapajjleJbHO CTOPOHE
AB;

e) paccrosike 0T Touku C 0 IpsaMoid AL,

A(=4,2), B(6,—4), C(4,10).

. BbluvcauTb KOOPOAHHATBI TOYKH TMepecedHeHHA IeprneHinKyJasapos,

MPOBELEHHbIX Yepe3 CepeHHbl CTOPOH TPeYroJbHHKA, BepLIHHAMH
KoToporo cayxar Toukd A(2,3), B(0,-3), C(6,—3).



Bapuanr 6.
[LnockocTH U npsiMble — KOHTpOJbHasA pabora

L.

Hauwl uetesipe Touke Aj(xy,y1), Ax(za,y2), As(zs,ys), As(rs,ys).

COCTaBHTL ypABHEHHS:

a) maockocTH Ay AsAgz;  6) npamoi Ay As;

B) npsMod Ay M, nepneHAHKYASPHOH MIOCKOCTH Aq As Ag;

r) npsamoi Az N, napanjenbHol npsiMod AqAs;

1) TJIOCKOCTH, MPOXOAsilel yepes Touky A, NepneHaHKyIspHO K npsimMol Ay As.
BLIUHCAHTD:

e) cHHyc yria Mexnay npsMoid Ay Ay v nmockoceTeio Ap As As;

M) KOCHHYC Yria Mexjly KOOPAHHATHOH Ma0cKoceTetd Ory M IJI0CKOCTBIO
Ay As Az,

Aq1(4,6,5), A2(6,9,4), A3(2,10,10), Ay (7,5,9).

CocTaBUTh YypaBHEHHe IJIOCKOCTH, TMPOXOASIeHd uepe3 TOUKH
A(1,1,0) u B(2,—1,—1) nepneHAHKYASPHO K MJIOCKOCTH 5z + 2y +
3z —-7=0.

CocTaBUTb  ypaBHeHHe NPSMOH, NpPOXOAALlEH 4epe3  TOUKY
M (2, -5, 3) napannensHo npsiMoii 22—y +3z—1 =0, b +dy—2—-T =
0.

Haubr BepuinHbl Tpeyroabinka ABC A(zy, ), B(xa,y2), Clzs,ys).

Hakitu:

a) ypaeHeHue ctopoHsl AB; G) ypasHeHue Beicotsl C'H;

B) ypaBHeHHe MenHaHbl AM,;

r) rtouky N nepeceuenus mMeanarsl AM u BeicoTel C'H,;

1) YpaBHeHHe MpPSIMOH, NPoXoasulel vepes BepwlHHy C' MapaijefbHO CTOPOHE
AB;

e) paccrosiHKe 0T Touku C 10 npsamMod AB.

A(=3,-3). B(5,—7), C(7,7).

. Jlau tpeyronbHuk ¢ BepuwinHamMud A(3,1), B(=3,—1), C'(5,12). Haii-

TH ypaBHeHHe M BBIYHUCHTH JJIHHY €ro MelHaHbl, MPOBENEeHHOH H3
BepiiHHbl C.



KomMmnnekT 3agaHui Ans KOHTPOSibHOM paboTbl 4

Tema: «JINHMM N NOBEPXHOCTUY»

Bapuanrt 1.
JIdHUK H noBepXxHOCTH (KOHTPOJbHAs)
1. CocTaBHTh KAHOHHYECKHE YPABHEHMUS:
a) anumnca; 6) runep6osbl; B) nmapaboJbl.
A, B — TOYKHM, Jexalulke Ha npsMoH,
F — dokye,
a — Gosbluas (JedcTBUTENbHAS) NOJYOCh,
b — Masas (MHEMasi) OJyoCh,
£ — JKCUEHTPHCHTET,
y = +kx — ypaBHeHHS] aCHMOTOT THIepBOJIbI,
DD — pupekTpHca KpUBO,
2¢ — (hOKYCHOE pacCTosiHHE.

a) b=2, F(4v2,0);

6) a=7 £=+85/T;
B) D:x=05.

2. TlocTpouTh KpUBYW, 3afdaHHYK ypaBHEHHEM B TMOJSPHOH CHCTeMe
KOOpPAMHAT.

p=4(1 + cos 2¢p)

Bapuanr 2.
JIUHHY U noBepXHOCTH (KOHTpOJbHAS)
1. CocTaBHTb KaHOHHYeCKHe YpaBHEHHS:
a) aanumnca; ©6) rumep6ossl; B) mapaboJbl.
A, B — ToYKH, JiexKallllde Ha NpsSMoH,
F — dokyc,
a — Gosbluas (IeHCcTBUTENbHAS) NOJYOCh,
b — manas (MHEMasi) MOJyOCh,
€ — IKCUEeHTPHCHTET,
y = £kx — ypaBHeHHUS acCUMITOT runepboJbl,
DD — pupekTpHca KpUBOH,
2c¢ — (hoKyCcHOe paccTosHHe.

a) e =T/8, A(8,0);
6) A(3,—/3/5), B(\/13/5,6);
B) D:y=4.
2. TMocTpouTh KPHBYH, 3aJaHHYK) ypaBHEHHEM B IOJSPHOH CHCTEMe
KOOPIMHAT,

p=2(1—cosy)



Bapuanurt 3.
JIdHUK H noBepXHOCTH (KOHTPOJbHAS)

1. CocTaBHTb KaHOHHYECKHEe YpaBHEHHS:
a) aanaumnca; ©6) rumep6ossl; B) mapaboJbl.
A, B — TOYKHM, JexKallllde Ha MpsMOH,
F — dokyc,
a — Oosbluas (IeHCTBUTENbHAS) TOAYOCh,
b — masas (MHUMasi) MOJYyoCh,
€ — IKCUEeHTPHCHTET,
y = £kx — ypaBHeHHMS acCMMITOT runepooJbl,
DD — pupekTpHca KpPUBOH,
2¢ — (hOKyCHOe pacCTosHHe.

a)b=7, F(5,0);
6)a=11, £=12/11;
B) D:x=10.

2. TlocTpouTb KpHUBYIO, 3aJlaHHYI0 ypaBHEHHeM B TOJSPHOH CHCTeMe
KOOPJAHHAT.

p=4sin3p

Bapuanr 4.
JIMHHK U NOoBepXHOCTH (KOHTpOJbHAS)

1. CocTaBUTb KAHOHHYECKHE YPABHEHHS:
a) saaunca; ©6) runep6osabl; B) mapabGoJibl.
A, B — TOYKHM, JexKalllde Ha MpsMOH,
F — dokyc,
a — Gosbiuas (IeHcTBUTENBHAS) MOJYOCh,
b — Masas (MHEMasi) 0JYyoCh,
£ — 3KCLEHTPHCHTET,
y = +kx — ypaBHeHHUs aCUMNTOT rHNepOoJbI,
) — nmupekTpuca KpHBOH,
2¢ — (hoKyCHOe paccTosiHHe,

a) a = 6? F(—LL.O),
6) b=13, F(7,0);
B) D:x=-T.

2. TlocTpouTb KpHBYO, 3alaHHYK YPaBHEHHEM B TOJSPHOH CHCTeMe
KOOpJHHAT.

p = 6sindyp



Bapuanr 5.
JIdHUK H noBepXxHOCTH (KOHTPOJbHAs)

1. CocTaBUTb KAHOHHYECKHE YPaBHEHHUS:
a) aaaumnca; ©6) rumep6ossl; B) mapaboJbl.
A, B — ToYKHM, JexKalllde Ha MpsMOH,
F — dokyc,
a — OoJblias (geficTBUTeNbHAS) MOYOCD,
b — Mmanas (MHHMAas) MoOJYyoCh,
€ — 3KCLEHTPHCHTET,
y = £kx — ypaBHEHHS aCHUMITOT runepdoJibl,
DD — pupekTpHca KpUBOH,
2c¢ — (poKyCcHOe paccTosiHHe,

a) b=+/15, «=+/10/25;
6) k = 3/4, 2a=16;
B) ocb cummerpud Ox u A(4, —8).

2. TlocTpouThb KpHUBYIO, 3aJaHHYI0 ypaBHeHHeM B TOJSPHOH CHCTeMe
KOOpAMHAT.

p=2cosdyp
Bapuanrt 6.

JIMHUM W noBepXHOCTH (KOHTPOJbHAS)

1. CocTaBUTH KAHOHHYECKHE YPABHEHHUS:
a) amaunca; ©6) runep6osbl; B) nmapaboJbl.
A, B — ToukH, JexKallle Ha NpsMOH,
F — dokye,
a — Gogbluas (IeHCTBUTENbHAS) MOJYOCh,
b — manas (MHHMasi) MOJyoCh,
€ — 3KCLUEHTPHCHTET,
y = £kx — ypaBHeHHS aCUMNTOT TUNepOOJILI,
D — pupekTpHca KpHBOH,
2c¢ — (hOKYyCHOe paccTosiHHeE.

a) b=15 F(-10,0);
6) a =13, e=14/13;
B) D:x= —4.

2. TlocTpouTh KpUBYW, 3aJaHHYK ypaBHEHHEM B TMOJSIPHOH CHCTeMe
KOOPAMHAT.,

p=1/(2 = cos2yp)



KomMmnnekT 3agaHui ANslt KOHTPOJSIbHOM paboTbl 5

Tewma: «lMpenenbl YMCNOBbLIX NocneaoBaTeNIbHOCTEN»

Bapuanr 1.
[Ipeden nucaosou nocaedosameaviocmu — H/3

1. Joxaszate, uto lim a, = a (ykasate N(g)).
A o0

n—r

2—2n 1
p = ————, a=—=
3+4n 2
2. Haiitu npenen 4uca0BOH NocJeq0BaTeNLHOCTH
(3—n)?

4n? — /n?

4. lim n (\/n? +1—vn2-1 )

n—oo

, 32 —6n+7\ "
5 lim { ———M
n—oo \ 3n? +20n — 1

Bapuanr 2.
[Ipeden wucaosoi nocaedosameaviocmu — M3
1. Jlokazate, uto lim a, = a (ykaszate N(g)).
n— 00
2n+3
a, = —, a=2
n-+o

2. Haiitu npemes 4HCIOBOH MOCAEA0BATENBHOCTH
. (1P +(n+2)?
lim ,
n—oo (n+4)3+ (n+5)3

6n° —vn? +1
3. lim " nr

n—oo A/4nb L+ 3 —n

A lim Vnb — 8 — -n,\/n(nz F5)
n— oo ﬁ

10n — 3\ ™"
ol
5 nlzl;(l()nl)




Bapuanrt 3.
[Ipedea uucaosoli nocaedosamessvrocmu — H/3

1.

5.

Hokaszate, 4yto lim a, = a (ykazate N(g)).
00
B 2n+1 2

an

C3n-—5 “ 3
Haiitu npenen YHUCJIOBOH MnocJeaoBaTeJbHOCTH
lim (1— n)‘4 —(1+ n)f1

nooo (14 n)?—(1—mn)?

lin n/Tln — /64n° + 9

n— oo (n _ \?/E),/]_]_ _|_n2

lim n? (\”)/5 +n3— /3 +n3)

n—r 00

. (n + l)n
lim
n—oo \ 1N — 1

Bapuanr 4.
[Ipeden uucaosoil nocaedosamenvrocmu — HJ[3

1.

Jokazate, 4yto lim a, = a (ykasate N(g)).
n—r
5n + 15

g a=—5

ap =

Haiitu npenes 9uc/I0BOH Moc/e10BaTeNLHOCTH
(3—n)*—(2—n)*

- Vnrt+2+vVn—2
n—oo y/pt 4 24 /n— 2

lim (\3/(73 +2)2 — \3/(” - 3)2)

n—r 0o

. '."L3 +1 2n—n
lim
n—oo \ NS — 1

2




BapuaHnrt 5.
[Ipedea uucaosoli nocaedosamessvrocmu — H/3

1.

Hokazate, uto lim a, = a (ykasats N(g)).
. n— 00

_3n?

92— 2’

Haiitu npenen 4uca0BOH NOCJAe10BATENBHOCTH
3—n)*—(2—n)*

iy B =20

nooo (1 =n)? —(1+n)?

" Van +1— /23 +4

im ,
n—oo ¥ —N/ndtn

lim n (\3/5 + 8n? — 2n)

n—r 00

a=—3

n

. 2n? +2ln -7 anrl
. lim | —/—4mMmMmm—
n—ooo \2n? + 18n +9

Bapuanrt6.
[Ipedea uucaosoli nocaedosamesvrocmu — H/[3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).

9 n—0o0

3n

aﬂ:fng—l’ @=3
Haiitu npenen 4yHc/i0BOH MOCJAe10BATENBHOCTH
I (2n + 1%+ (3n +2)°
im
nooo (2n+3)2 —(n—T)3

o oVnS+4+n—4
lim —
n—oc /nb +6—+/n—6

lim n» (\/n(n—I-Q) —/n? —Qn—I—S)

n—oo

n+1
I 3n? — on
im | ——————
nooo \3n2 —56n+7




KomMmnnekT 3agaHuin ANslt KOHTPOJSIbHOM paboThbl 6

Tema: «lMpepenbl PyHKLUN»

Bapuanr 1.

[Ipedeavt Qynkyuli (Konmponoras)

1.

Hokazatb (Ha#iTH d(=)), 4TO

—1

lim

z—1/3

Beruurcaute npeges GyHKUHH

lim

62 —Sr+1
xr—1/3

(222 —x — 1)*

z—=123 + 222 —x — 2

lim
r—4

lim

r—0

322 —3x+2

2 —x—12

B3 —F -2

Bapuanr 2.

[Ipedeanvt Qyukuuii (Kowmponsras)

1.

Jlokazatb (Haiith 6(c)), 4To

=19

. 3x? + 172 — 6
lm ——MM =
x>1/3  r—1/3
BeraucauTh npenes GyHKIHH
o —3r—2
lim ———
2—2 r — 92
. 322 —3x+2
lm ————
x4 32 —p—12

lim

1822 + b

z—00 9 — 3 — 93

lim

V3+2r—+x+4

322 —4x + 1

V8 +3x — a2 —2

&2 + 3

7.

10.

1.

12,

10.

11.

12

xr—5
lim
z—oc \ a1 —3
. 1 —sinx
lim

zow/2 (7/2 —x)?

[IpiMeHHTHL 9KBHBAJIEHTHOCTH
tg (m(l +2/2

(] a/2)

z=0  In(z+ 1)

|

lim -

Vit —x+1-1

tg T
(2 _ ear'('81112 \/E) 3=

lim
xr—1

lim
x—{0

lim
€T—r X

T —7 2z+1

arctg 2x

tg3x
[TprMeHHTE 3KBHBANEHTHOCTH
3% — bx

lim
x—{0

lim
xr—0

sin 3

. arcsindx
lim ——
z—0 tg Sx

cos hx — cos 3x

lim

P sin®

lln}J (1 — lIl(]_ + \3/5)):.2/51114 ¥z
x>



Bapuanrt 3.
[Ipedeavt Qynkyuli (Konmponoras)

o 9., 2x
1. Jokasate (Haiiti d(g)), uToO 7 lim (JJ, 4)

z1/3  x—1/3 . cosx — cos®
2. Boluvcautb npenes GyHKUHH 8. }H}}] B2
3 Q. 5
lim " —dz—2 9. TlpumeHHTL 9KBHBaA/IEHTHOCTH
xo -1 32— —2 I 2x
im
3 2% —x—1 20 tg (2m(xz +1)/2)
o lim ——m——
o1 312 —a +2 . sinT7z
5 10. lim
. 3t +2x+9 x>0 tg2x
4. Im ——
00 21’2—1’—9 1_24 2
Vi—x—VT+zx H STV, V322 —
5. limU =~ = = :E% 2(V2x — V32% — Sz +2)
xr—> >
. 12. lim (cos:c)l/m(lﬁm 2)
0

6. 1 /16 —1/4
. lim
x> 1/4 \/1/4+x — 2

Bapuanur4.
[Ipedenst Qynkyuil (KoHmponvHan)

1. JlokasaTb (HaiiTi d(g)), uTO 7 r4+3\ "
6.,Lr —r—1 ' wLﬂ;} xr

2
lim ———— = —5/3
e -1/3 3wkl . cosdxr — cos®dx
2. BbluncauTb npenes GyHKUHH 8. :chin(] 3x?
3 2 Q.
lim +ox* +8x +4 9. TpuMeHHTb IKBUBAJEHTHOCTH
252 18+ 722+ 162 + 12 2%
_ lim
3 6 +ax—a2? 20 tg (2m(z +1)/2)
clim ———
z>3 3 — 97 0. 1 In(9 — 22%)
4 hn] ;1;3 — 4 + 128 ' x1—>n12 sin 2mwx
e Had f 12—z —1 . 2P —16
I1. lim

r—4 sinwa

-3
. cosec? z)/x
z=d S — 2 — \/§ 12. lim (25armln1‘)( )
5

x—{



BapuaHrtb.
[Ipedeavt Qynkyuli (Konmponoras)

o o, r+2
1. Iokasatb (Haiith d(g)), uTo 7 lim (Z.B + l)

. 222 —5r+2 "z \ 22 —1
lim — = -3
212 x—1/2 8 1 cos b — cos x
2. BuluvcauTs npeges (ByHKUHH g 42
lim 2’ —2r 1 9. TlpuMeHHTb 3KBHBAJEHTHOCTH
x
z——1 .'L'4‘|'2$+1 ].iln 2 _1
3 1 322 —1llz +6 =0 In(1 + 2x)
et 202 —5x —3 10, 1im arcsin 4z
o 32 —5x 2 Ce 0 tgbr
4. lim ——— 2 2
zoe 202 +Hxr — 1 T sin“x — tg®x
o lim —m8m™———
.ot =27 zom (m—x)*
5. lim ———— 1/ Incos
T3 V3 —w 12. lim{J (1 + sin® 3z) /Incoss
g _1 xr—
6. lim \/E—

Bapuanr6.
[Ipedeavt Qynkyuli (Konmponoras)

o 9, 3
1. Jokasarte (Haiiti d(g)), uToO 7 lim ( 2 )

i 6£z—75$—39 " r oo 2r — 3
lim = —81
zs-1/2  x+1/2 T
8. lim —————
2. BbIL[I/ICJI[.fITb npenesn (hyHKLHUH x—0 sinx + sin 7z
im (27 — 20— 1) 9. IlpuMeHHTL SKBHBAJEHTHOCTH
z-1 gt 4 2x 41 I 2sin(w(z + 1))
3y 02 Fdr—1 250 In(1 F 22)
o lim —m——
g1 322 o —2 10, 1 CcoS3r — cosx
2 Ta? -2 L0 227
4, lm ———mm T _ T
oo 6% —dr — 8 1, lim ——¢
VI Fd—3 " 2—w sinbr — sin 3z
5. liIIl_ —— T ctgx
25 o 12 12, 1im (1g (7 - 4))
. x>
. Vr—6+2
6. lim



KomnnekT 3agaHuMn Ansa KOHTPonbHOM paboTbl 7
Tema: «lMponsBogHbIe»

BapuanrT 1.
Hatimu npouseodnsie gynkyutl (KoRmpoasHas)

1. Haiitu npoussoguymo v,
] 4 5
Y= 5x? — Vat + - =

xr

3
=i —dr 34—
2.y e —4dx 4+ 3+ CEG

3. y =sin?® 7z - arctg 522

4y = In®

sin 52
5. y = (sh Jx)orects 2

6. Haiitu o), w o HesBHO# (yHKUMH
y? + x? =siny

7. Haiitu 3/, v y” napamerpudeckod (pyHKUHH

T =5cos’t,
y = 3sin?t
Bapuant 2.

Hatimu npouseodnsie gynkyutl (KoRmponsHas)

1. Haiity nporsBogHywo v,
5 1
y:&r—%+——\/5;?24
T T
2. y= 3‘Eu’("?’-l-?ls—5-!-L
. V3 : e
3. y = 37 . arcsin Tx*
sin? 5

4, y=—2 2T
4 In(2x — 3)
5. y = (cos Emr)m‘m’g‘/‘/‘_c

6. Haittu 3/, w o HesBHO# QyHKUMH
y=e¥+4x

7. Haiitu ¢/, w ¢ napamerpuueckoii pyHKUMH

z =1In%t,
y=t+Int



BapunanT 3.
Hatimu npoussodnsie gyuxyutl (koRmpoavHas)

L.

- Y

Haiiti nponssoauyio y),
) 4

‘y — 8‘],;2 + ,‘5,' .7:4 —_— —— 1
x

3
2 8
- 3T 62 1o
(x—1)% 6224+3x—-7
y = tg% 2z - cos Ta?

In(7xz + 2)
y T e——

4

bcos*x

Cy = (In(z + 7))

Haiitu 3/, v 3 HesiHOM (hyHKUKH
3y = Te¥ + zy®

Haiitu o/, v y napamerprueckoit (pyHKUHK
x = 5sint,
y = 3cos®t

BapuanTt4
Haitimu npouseodnsie ¢ynkyuil (konmponvHas)

1.

Haiitu npousBoanyio i,
P N e T
y=423+ = - VaF - 5
T T

=

D
Ly =S -1 4 —————
J (z=1) +2372—43:+7
.y =sin* 3z - arctg 227
_ In(5z - 3)
© 4tg 3x4

Ly = (Cth \/E)Sin(:hl»S

Haiitu 3/, v 3y HesiBHOM (hyHKUMH
Jx +sinx = dy

Haiitu o, v y” napamerprueckodt (pyHKLMH
x = arcsint,
y=Int



BapwuanrT 5.
Hatimu npoussodnsie gyuxyutl (koRmpoavHas)

1. Haiiti nponssonuyio y),
7 2
y=2vVad — — 4322 —
T

x

2 y:\4/3$2—$+5—L

' (x —5)*
3. y =cos® 3z - tg (4o + 1)*

In(7x —9)
4. = ——-
YT e

5. y — (Ctg 7I)sh(:c+3)

6. Haiity 3/, v y” HessBHOMN (DYHKIMH
:t:y2 — fy'i = 4dx — cosy

7. Haiitu o/, w y” napamerpuuecko# (pyHKUHH

x = (2t + 3) cos t,
= 3t

BapuanrT6.
Hatimu npoussodnsie gynxyutl (koRmpoavHas)

1. Haiitu npoussognymo v,
4 ,
y = 7 += - Vs — 228
r

, 8
3/ = =
2. y=\f’0.ﬁ'52—2;13—1<)+(1:__5)2
1 4
3. y =ctg —-arccosx
T
4 _ In(4x +5)
C 7 2ctgx

5. y = (Sh(X + 2))arcsin2x
6. Haiity 3/, v y” HesBHOMH (DYHKIMH
2?2 =z +ylhny

7. Haiitu 3/, v y” napamerpudeckoil pyHKLHH
T =9cost,
y =4dsint



KomMnnekT 3agaHnm ans KOHTPOsIbHOM paboThbl 8

Tema: «<MccnepgoBaHue noBeaeHUA PYHKLNAY

HA3 Bapuanurl. HA3 Bapuanrt4
[TpoBecTH noaHoe MCCJAeN0BAHHE W [TpoBecTH MnoJHOe HCCAEN0BAHHE W
NOCTPOHTL TPAPUKH (PYHKLHHA MOCTPOUTDL TpapukH hyHKIHH
Ly N
YT YT
12z 2 —dr+1

2. y= 2.y = ——

T Y r—4
3.y — dx ; 3. y= r2e—7%/2

4+ a2 e2(z—1)

0 — (3 z—2 4. B
4. y U(3 x)e Yy e —1)
5. Haiitu acumntoThl v 5. Halitu acumnrots u

HOCTPOHTD rpapuk pyHKUMK NOCTPOHTh rpapuK HyHKLUHH
7:1:"-%1’2—3$—l 22 -9 + 9
v= 22 — 2 Vy=""I3

HA3 Bapuaur2. HUA3 Bapuaurts5.
[TposecTy noaHoe HecaenoBatHe [TpoBecTH MosiHOE MCCeI0BaHKE U
NOCTPOUTL TpapuKH (PYHKUHH

A NOCTPOUTL rpathukH PyHKUHH
1. y = ("B B 2) | .
Y= 11 ,y:—4i$2
—8x 2 .
9 4y = xt - 3xr+3
S A
3. y=a°—2Inx (1- )
x 3. y=—>=
4. y=In - +1 (x —2)?
xr— e
5. Ha#ith acumMnToThl H 4, y=1In r-o +9
HOCTigHjbllrpa(bHK (yHKunH 5. Haittu acumnrotsl
y = - : NOCTPOUTD Ipadpuk PyHKLUHH
doe —3 To
xt 49
U3 Bapuanrt 3. y—4r+8

[TpoBecTH noJaHoe HccaenoBaHHe H UN3 Bapuant6
NOCTPOUTH TpaMKH (PYyHKUHH

Inz [IpoBecTH nosHoe MccnenOBaHHE H
ly=— MOCTPOUTL rpathuKH (hyHKLHH
\éF z+1
i y=
2. =22 (@ 1)
EUQ 223 + 1
2% 4 4o + 2 2. y= 3
3. y=——— €
2 - 3 y = el/(Q_r)
J2(x+1)
4.y = € 4 g Eo 5
2($ + 2) Ly =1m - + 2
5. Haiitu acumnToTsl 1 5. Ha#iTH acMMOTOTH H
MOCTPOHTh TPAPHK PYHKIHH NOCTPOHTh rpauK (HyHKLUHH
-y—2x3+2$2_3$_1 21 —a?

2 — Az? ¥y= Tt +9



HUA3 BapuanTt?. HUA3 BapwuanT 10.

HPOBECTH [MOJHOE HCCJeJOBAHHE H HPOBECTH NMoJHOE HCCAeJ0BaHHE H

MOCTPOHTL TpathuKH (HyHKLHH MOCTPOUTh TPAPHKH HDYHKIHH
1. y=In(z? +1) l.y=2*—-2nz
3r —2 2
2= 3 2'y=$2+2:n
3. y=a2el/? 3. y=xel/*
4,y = —(2x +3)e2=2) 4. y=(4—xz)e*3
5. HaiiTu acumnToThl H 5. HaiiTi acuMnTOTHl H
NOCTPOHTh rpapuK (PYHKLHH NOCTPOUTD TpapuK (HYyHKUHH
z? +1 22% — 6
v= 4x? — 3 v= r—2

HA3 Bapwuanrtl1l.

[—[pOBECTH NMoJHOE HCCAeJOBaHHE H

HA3 Bapuanrt8.

[TpoBecTH MmoJHOe HCCJIeNOBAHHE W MOCTPOHTDL FPAPHKH (yHKIIHIT
NOCTPOUTh rpaMKH HyHKUHH 2 _r_1
1_y:£ Ly= x2 — 2
(1) 4
Qy:12—3.1:2 A Sy
' z? +12 3. y= 24+
x? (x +1)2
3y = 9 — g3 o—2(x+2)
4.y = (22 — 1)) 4y= 7m
5. Hailitu acumnrorsl 1 5. HaliTh acuMnToTH H
NOCTPOUTh IPauK (PyHKLHH NOCTPOUTL rpapuK PyHKLUHH
23+ 323 — 22— 2 2P 416
YT e Y= Vo s

HUA3 Bapwmanrt12.

[TpoBecTH nosHOe HccnenoBaHUe U
MOCTPOUTh IpathMKH PYHKUHH

HUA3 Bapuaunt9.

[TpoBecTH MoJHOE HCCAEN0BAHHE W
NOCTPOHThL IPapuKH (hyHKUHH

_ Lo
l.y=zlnz l.y_g w3 =)
4z +1)? 4
x4+ 2x +4 x +2x—3
3. y=x+mn(z*-4) 3. y=ader !
r+6 e? 3
T - 4. y=
4, y=1In ' 1 == 3
5. Hafitu acuMnToTh H 5. HaiiTi acuMnTOTHl H
MOCTPOUTH rpauK (HYHKLHH MOCTPOUTDL rpapuK (PyHKLHH
3z2 -7 ‘ _2:c3+2:r2—9:U—3

A Y 922 — 3



KomMnnekT 3agaHnm ans KOHTPOsIbHOU paboTbl 9

Tema: «HeonpeageneHHbIN nHTErpan»

Bapuanr l.

Heonpedeaennuiii unmeepan,

3/
I J‘(ﬁwﬁzs) dx

T dx
' J2I2 7

6. J

cOS 21

sin’ 21:

7 (2 g,
I =

Bapuanr 2.

Heonpedeaennuviii unmeepan,

Iﬁ—2r3+21
\/_

dx

2. —
f\'3/5 b 3
dx
- 32 -9
4 ]‘—@
“ a2+ 3
rdr

I\/ — 3x?

6 l sin 3z .

cos? 3z

KOHTponbHasa paboTta

1
812;%13’“

9. f sin 2z sin 3z dx
10. [xln(z® + 1)(1'..’1:

11. sz Sl
4;):2
12. d
/ @2 @ ry
3 f dx
S+sinx+ Jcosx
4, VT3 g,
vr+3+vr+3

KOHTponbHasa paboTa

7 l 1+ 3z
2
8j1+

9. [ sinbwsin Tz dx
10. [rl®zdx
1. (2% +2)e " dx
SR S
19 J14L + 8x . 3r—3
P+ 222+
13. [

dx

2 +4sinx +3cosx
vty
R

dx

L



Bapuanr 3.
Heonpedeaennbili unmeepas, KOHTpOAbHas pabota

32+ YT+ 7 62° + 22 + —22 + 1
VT, | dx
I ~ dx 8. [ Sy x
2. f\/5—4$daﬁ 9. fcos?a;cosQ:z:d;r
5 l d:f; 10. f;EQ Inadax

4_(;17 11, f(:ﬂ2+:z:)sin$d:r

T
4, | — 3
o r 12 [ Izil)dm
xdx
5. . d.'
15 '3 J3+5—
6-f sin @ Ir JiT3
cosx +3 14. [ T
% | ——
1} 3 L+vae+3

dx

T‘ - T
I ==

Bapuanr 4.
Heonpedeaennuiii unmeepas, KOHTpoAbHasa pabora
3z +42% -5 2% — 3
1. dax d:
/ 222 ‘ 8] 2L
2. f o (1 + x)?dx 9. f cos 2 2xsin 2z dx
3. [ dx 10. [zIn(z +1)dx
249 11. [ a® cos2zdx
T
4 | — r+2
s R e
3xdr d:
J 13 =
4I.2_|;1 ' j4sin:r—6cosx
. sinbx
6. | ———dx . \/_ Vr
J Veos? bz 14. | \/_7 Tro1 dz
T — 2
7 [ d

2—=x



Bapuanurtb.

Heonpedeaernnoiii unmeepan,

3 o 4
fﬁ—l+d$
2. [(1—8z)*dx
. dx
J 2 — 3

dx
5x2 —3
J 2z dx

V5 — 422

sin 2
dx

[—

4 f

cos® 1
. 3—b5x

I ==

dx

Bapuanur 6.

Heonpedeaernnoiii unmeepan,

34+ V22— 2z
I.J—ﬁ

dx
2.
I s
dx
3 f4—3m

.Id.l

5 I s V3x2 +

6. [ sin2x cos’ 2z dx

7 [ 4 — 2x
V1 — 422

dx

KOHTponbHasa pabora

SL—I—Q,

8. |5
9. fcos 'h’smoscdm
10. [(2* —2z+1)Inzdx
11. f:vzcos%zdm

T+ 2
12, [
13. [

14.

dr

d;):

8 +4cosx
3

T — V2

Fsrrom ®

KOHTponbHasa paboTa

1—3

8. | —

9. f sin x cos® x dx

10.
0 f cos®
11. f:r?)‘zd:v

2?2 —3x+2
12. f—x3+2w2+x 2
3. |

dx
7sinx — 3coszx
g, [YEEVE
vz +1

In(sin ) 4
27




KomnneKkT 3agaHnm ans KOHTPOsibHOM paboTbl 10

Tema: «<OnpeaeneHHbIN UHTErparn, NPUIoXKeHUa»

Bapuaur 1.

Onpedeaérnpili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma
i . lr

I J sin? ) dx

0
2. | xln(l - z)dx

1
3. Tnowanb 3aMKHYTOH (DUryDLL
y=ua% y=2—a°
4. BLUMCAUTL AJHHY OYTH
y? = (x +1)%, orceyenHoi npsamoit z = 4
5. Buumcauts 00beM Tesa BpalleHHst BOKPYT OCH
2?/16+y%/1=1, Oz
6. BuuHCIUTb Molianb NOBEPXHOCTH BpaIleHHSs
KPHBOH BOKPYT OCH
y = x?/2, oTcedeHHoH npamoii y = 3/2, Oy
7. BouMcauTh HecOOCTBEHHBIE HHTErPAb

ee g\/arctgﬁx da

V14 4a?

8. Jl dx

BapuanrT 2.

Onper]geﬂéﬂﬁbtﬁ unmezpanr) u NPULOHEHUS — KOHMPOAbHaA paboma
o

1. f sin x cos? x dx
0

3
2. [zln(z—1)dx
2

3. Tlnowans 3aMKHYTOH (hHUrypBI
p = 4cos3g
4. BblYHCAUTb AJHHY AYTH
y? = (x —1)* or Toukn A(2, —1) no touku B(5, —8)
9. BbluHcauTh 00beM Tesia BpalleHWs BOKPYT OCH
x=+/3cost, y=2sint, Oy
6. BBIUKMCIHTb MIOIIANb NMOBEPXHOCTH BpAallleHHs
KPHBOH BOKDPYT OCH
r=t-—sint, y=1—cost, 0<t < 2w, Ox
7. BEUMCIUTHE HecoOCTBEHHBIE HHTErPAHI

< xdx
S
o 16z=+1
L 2z de

(J; Vv1—z4



Bapuanrt3.
Onpedeaérnbili unmezpan, U NpULOHEHUS — KOHMPOabHas paboma

| _r?’ dx
) 0 V20 +3x

0
. j e T2 dy
—2

N

3. Ilnomanb 3aMKHYTOH (PUTYDHI
y=a° y=2—z°
4. BBIYMCIHTD IJIHHY OYTH
p=3(1—cosyp)
9. BbludcauTh 00beM Tesa BpalleHHs BOKPYT OCH
y=2z% 8r=1y* Oy
6. BeruucauTh naowanb NOBEPXHOCTH BPALLEHHS
KPHBOH BOKDYT OCH
2% =y + 4, oTceueHHol npamoit x = 2, Ox
7. BouucnuTh HecoOCTBEHHBIE HHTErPAJILI
e ddx

J

1 a(l+Inx)

3 f dx
’ _1/3 \3f1+3.'f

Bapuanrt4.

Onpederénnblil unmezpanr) u NPULOHEHUS — KOHMPOAbHAA paboma
Cl+Inx

l. [ ——dzx

e
2. f$1112$d$
1

3. Tlnowanb 3aMKHYTOH (DUIYDEL

v =x =0 y=4
4. BblUHCAUTbL OJIHHY AYTH
p=2cosyp

5. BbluucauTL 00BbEM Tesia BpalleHHs BOKPYT OCH
x =3cos’t, y=4sin?t, 0<t < 7/2, Oy

6. BeraucauTh naowanb NOBEPXHOCTH BPALIEHHS
KPHBOH BOKDPYT OCH
p=2cosyp, Ox

7. BuHCAUTE HecoOCTBEHHBIE HHTerpaJbl
oD

[z sinzdx
1
3 2 V9xdr
' o V9 — 2?2



Bapuanurb.

Onpe@eﬂennbtu UHmeepas) U NPUAOKERUS — KOHRmpoabvHaa paboma
L rdu

‘r V1-— r2
2. farctg Vzdz
0

3. Tlnowanb 3aMKHYTOH (bUrypbL
y=1/(1+a%),y=a?/2

4. BbluHCAUTL ONHHY OyTH
P =dsiny

9. Beraucauts obbem Tena BpalleHHs BOKPYT OCH

S=(y-1%2=0, y=0, Ox

6. BuuHcIUTh Muoliaab NOBEPXHOCTH BpallleHHs
KPUBOH BOKPYT OCH
p = \/cos 2, Ox

7. BoluMcauTh HecoOCTBEHHBIE HHTETPAJbI
oo rdz

! ln 3x — ) y

8. I

axr

BapuanrT6.

Onpf?aeﬂ.eHHbiu uxnmeepaL U NpuUAONEeHUss — KOHMpPOJbHaA paﬁoma
/2

[ sinxcos® xdx
/6

2. jﬂr:cz sinx dx
3. ?_IJ]OI.U.aIlb 3aMKHYTOH (DHUTYDHI
=2(1 + cos )
4. BblUHCAUTL OJHHY AYTH
x=cost+tsint, y=sinft —ftcost, 0Kt <7
5. BbluHcauThL 00bEM Tesa BpalleHUs] BOKPYT OCH
ry=4,2r+y—6=0, Ox
6. BeraucauTh naowanb NOBEPXHOCTH BpalleHHs
KPUBOH BOKPYT OCH
r=3cos’t, y=3sin*t, Ox
7. BbIT-IHCJ'[HTb HecOoOCTBEHHbIE HHTerpaJhl

f x sinxdr

rdx

1
2
8 [————
J“ In2y/(z? - 1)3



Bapuaur 7.
Onpederérnbili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma

8
l. j\/:n+ 1dx
3

e
2. [xin?xdr
1

3. Ilnomanb 3aMKHYTOH (PUTYDHI
yY=4—-2%), =0
4. BblUHCAHTL OAHHY OyTH
p=2(1—cosyp)
5. Beruneaute o6beM Tesa BpalleHHs BOKPYT OCH
22 /9+y?/4=1, Oy
6. BbluucauTh nuolanb NoOBePXHOCTH BpallleHHs
KPHBOH BOKPYT 0CH
p=4sing, Ox
7. BuluHCAMTL HeCOOCTBEHHBIE HHTerpaJbl
o T dx
1{3 (1 + 9z2)arctg? 3z

8 Jl. dz
) 1/2 \9.'1 _2.’1:

Bapuanrt8.

Onpedenrénnvill unmezpai U NPUACKEHUS — KORMPOAbHAA paboma
e H -
.sinlnx

l. J dx

1 &xr
1

2. | arcsin (x/2)
) 0 V2—=x
3. Tnowanb 3aMKHYTOH (PUrYDEL

Y=x+1, y’=9—-=x

dr

4, BBUYMCAUTE AJUHY AYTH
r=4cos’t, y=4sin*t

9. BbluHcauTh 00beM TeJa BpallleHHs BOKPYT OCH
y=2, =0, y=8, Oy

6. BeraucauTh naowanb NOBEPXHOCTH BpalleHHs
KPUBOH BOKPYT OCH
y=2a>, 0<x <1, Ox

7. BLMHCIMTL HECOOCTBEHHBIE HHTErPAJIbI

CF dx
1 (22 4+ 27)In’x
1/3 dx

) ar 922 — 92 + 2



KomnnekT 3agaHun Ana KOHTponbHou paboTbl 11

Tema: «AundcdepeHumnanbHbIe ypaBHEHUA»

Bapuanur 1.
HAuppepenyuaivrole ypasrnenus — KOHMPOIbHAA

1. Haiith obiee peuenne 1Y y'ctgx+y =2
2
3% dy + xdr =0 7. Pemuth nMHeHHoe ogHoponHoe 1Y
2. Haiiti obiee peuenue 1Y y' =5y +4y =0
y =2ryt+x y" 16y =0
3. Haitti obiee pemenue ogropontoro 1Y 8. Pewmts Heoanopoaxoe JIIY i
zy —y=(z+y)In((z+y)/x) y" — 8y + 12y = 36zt — 9623 + 2427 +
4. Peuwnth nuneiHoe Y 1?;3 —2 , 3 )
Yy — 327y — 2% =0, y(0) =0 v’ — 6y + 2y = (32z — 12)sinz —
5. Peunth ypasHenne BepHyiiu 362 cos 3z, y(0) =4,'(0) =0
.2y 2./y 9. Pewnth cHcTeMy onHopoaHuX JIIAY
v r  cosix x' = 2z + 8y,
6. Pewnte Y noHu»keHuem nopsiika Y =ty
Bapuaur 2.
Hugppepenyuanvusie ypasrenus — KOHMPOAsHAA
1. Haﬁfm obiee pewenue 1Y iy Y T-U_’ —2(z 1)
(sin(z +y) + sin(z — y))dz + cosy =0 7. PewnTb JuHeiHoe oaHopoaHoe Y
2. Haiiti obwee pewexne OV 9y" —6y" +y =0
" / —
(UJFUU':L,JHUU y' '+ 12y + 37Ty =0
v1—x= 8. Peuwnts HeogHopoatoe JIOY
3. Haiith o6iiee pewenne ogHopogHoro JY y" — 2y — 8y = 12sin 2z — 36 cos 2
2z —y)de+ (z+y)dy=0 V42 2y = 222 | 8z + 6, y(0) =
4. Pewmnts nuneiHoe Y L,y'(0) =4
(1 2xy)y = yly 1), y(0) =1 9. Pewntb cucremy ogHopoaHbix JIY
9. Peumntb ypaenenue BepHyanu Z =2ty
B '
yooxy = —yle y = 3x+ 4y
6. Pemmte Y noHukeHWeMm nopsaka
Bapuaur 3.
Hugpchepenyuassusie ypasrenus — KOHMPOIbHAA
1. Haiith o6uiee pewenue 1Y 2ay'y” =y — 1
y' = 2z — ljctgy 7. Peurutb nuHeiHoe ofHOpoaHoe Y
2. Haiitu o6uiee pewenwe 1Y g —y=0
V91—yrdr+yv1l—x3dy=20 49" + 8y — by =0
3. Haiitu obuiee pewenue ogHoponHore 1Y 8. PewnTth HeogHoponHoe JIAY
(y — =y) — zsecd y" + 6y’ + 13y = —T7Hhsin2x
. F y" + 8y + 16y = 162 + 242% — 102 +
4. Pemnthb auHeiiHoe Y 8, y(0) = 1,5/(0) = 3
(2¢” —z)y' = 1, y(0) =0 . .
9. Pewnth cHcTeMy onHopoaHbxX JIIAY
5. Pemnth ypaBHenne BepHyiau Y2
(r+1)(y’+y2):—y {l =T Y,
| A <
6. Pewnto J1Y NMOHKXKeHWEM MOPSiKA y' =+ 3y



Bapuanur 4.
HAuppepenyuaivrole ypasrnenus — KOHMPOAbHAA

1.

. Pemuts ypaBHerue bepHyaau

Haitn obuiee pemenne 1Y
sinx .y = ycosx + 2cosx 7

. Haiirtu ofutee peisenue 1Y

(1+y*)yde — (y+ya*)dy =0

. Haiiti oBiuee peierue ognopontoro Y 8.

(z+2y)de — zdy =0

. Pewnts auHeitHoe 1Y

zy 2y +2?=0, y1)=0
9.

xy 2Vt y=y

. Peumte 1Y noHH:KeHHeM NOpSAKA

Bapuaurb.
Huppepernyuanvisie ypasHenus — KOHMPOAbHAA

1.

Haiitu obuiee pewenne 1Y

3 gy [ 7.
Hafitn obuiee pewenue 1Y

(xy +2’y)y’ = 1 +y°

Haiitn o6uiee pewenue ogHopogtoro Y 8.
(r—y)dr+ (x+y)dy=0

. Pewntb suHeitHoe 1Y

oy +y=sinz y(r/2)=2/x
Pewnrbh ypasHeHHe BepHysiu

" Ly
y*‘r\/y_‘_IQ 1

Pewurs LY noHuxkeHHeMm 1opsijika

9.

Bapuaur6.
Hugpepenyuaivrbie ypasguenus — KOHMPOAbHAA

1.

Haiitu obuiee pewenue Y 6.
v =y fr

Haiity obiiee pewerue 1Y 7.
v +y+y?=0

Haiiti obuee peuenue ofHopoaHoro 1Y

(422 +3zy+y?) do+ 4y +3xy+a?) dy = 8.

0
Pewnts auHeitHoe 1Y

xy' — 2y =224, y(1) =0 9.

PeunTb ypaBHeHHe BepHysiu
xdr = (27 )y — v )dy

3y

,!H

1 1.22}! —1

. Pemuth auHeiiHoe onHopoaHoe 1Y

Yy’ + 25y =10

y" — 10y + 16y =0

Peute HeogHopoaHoe JIOY

y" 12y + 36y = 14¢5%
¥ — 6y + 25y

7 Osindr —
24 cosdx, y(0) = 2,y'{(0) = -2
Peuts cucremy opHopoausix JIIY

=y,
y =z

!

2$2yuy _ yrz —4

Peumuth auHeliHoe ofnnoponHoe 1Y
6y"” + Ty — 3y =10

y" + 16y =0

Pewmnth HeogHopoaHoe JIY

y"' =3y +2y=19sinx + 3cosx
v +y = 2 — 42 + Txr — 10, y(0)
2,y'(0) =3

Pemnth cucremy onHOpoaHuIX JIIY

= —x— 2y,
Yy =3z + 4y

Pemnte 1Y noHHxKeHHeM NopsiaKa
y" 2y =0
Pemnth MHMHelHoe ogHoponHoe Y
y't+y —6y=0
yh' + gyn’ — 0
Pewnts HeoaHopoaHoe JIJ1Y
y" + 36y — 36 + 662 — 3622
y" =10y +25y = %, y(0) = 1,4'(0) =0
Pewnthb cucreMy ofHOpoAHEIX JIIY
' = —x+ 8y,
y=x+y



KomnnekT 3agaHun Ana KOHTPonbHoM paboTbl 12

Tema: «Yucnosble pagbi»

Bapuanrt 1.
Yucaosvle padsl — KOHmMPoasHas paboma

1. JlokasaTb CXOAMMOCTb PSfid U HAUTH €ro CyMmy
e 1

nzzjl (n+3)(n+4)

2. HccnenoBaTh HA CXOOMMOCTD
x 142

2.

= nl

3
n=1 v'nd

5. HMccnenoBaTh Ha CXOAHMOCTb M aBCOMOTHYIO
CXOAMMOCTb 3HaKO4epeayolHecs psaabl

> 1
—1 n—1
6. 5> 2V
—onlnn
Bapuanr 2.

Yucrosvie padet — koHmpoasHas paboma

1. JloxasaTb CXOAMMOCTb psila H HAHTH €ro cymmy
e e
n=1 1"

2. HccnenoBaTh Ha CXOMHMMOCTD
< (2n + 2)!

n=1 n"

o0 1 n
3. t

,;1 (arc & 2n + 1)
o0 1
ﬂ; 3n?2 —n +1

5. HCCJ’[EI[OB&TB Ha CXOIHUMOCTb U 86COJHOTHYIO
CXOOHMOCTE 3HaKo4uepeaywmHecs paabl

= (1)
= 3n? 1
o0 (_l)n\ 1

6. 3

o= nf+1

]




Bapuanrt 3.
Yucaosoie padel — KOHmMpPORbHAR paboma

1.

6.

JlokazaTb ¢XOAMMOCTL psiia U HAHTH ero cymMmy
o0 2?’!, =

D BT

n=1 14"

. HCCJ’[EII,OBEITE: Ha CXOIHUMOCTD

x  Tn—1
a1 5™(n + 1)!

oo 1\
,12::1( 4n )

<]
3/
n=1 n

HccenenoBath Ha CXOAHMOCTb H 86COJ1POTHYIO
CXOOAUMMOCTbL 3HaKoUepedVIIoHecsa paabl

S

=3n? H1
o0 {Yog T
”Z::_l(— ) Sma

Bapuanr 4.
Yucaosvie pade. — kKoHmpoasnad paboma

1.

JlokazaTb CXOAHMOCTb Psila H HAHTH €T0 CYMMY

oo 7n+3n

n;l 217

HCCJIEI[OBaTb Ha CXOIHMOCTb
2

Z n sin — 3

< /n+1\™"
.7§1(2n>

Ztg—

HCCJ’[E,I[OBaTb Ha CXOAMMOCTbL U abCOMOTHYIO
CXOIHUMOCTb 3HAKOUEpeaYKIIHEeCs Psibl
o0 1

2 (_1)n2n 1

n=1
2n+1

n:l(—l)”” n(n +2)




BapuaHurt 5.
Hucarosvie padel. — KOHMpPOJbHAA paboma

1. Jloka3aTb CXOAMMOCTb pPsila U HAUTH e€ro CyMmy
oo 5t — 2"

2.

n=1 107

2. HMcenenosaTh Ha CXOIMMOCTD
< 1-3-5-...-(2n—1)
7212'7'12-...-(571.—3)

%) 1 n
3. > (a.rctg 57)

n=1
o0 1

nzzjl In(n + 3)

5. HcenenoBats Ha CXONHMOCTL H aBCOMIOTHY O
CXOAMMOCTb 3HAKOYEPeAYOLIHecs PSabl

i’: (="

n=1 2n

< (=1)"-n

6.
T 12n

n

Bapuanur 6.
Hucaosvie padei — KoHmpoavHaa paboma

1. JlokazaTb CXOAMMOCTb psila U HAHUTH ero cyMmy

gL

a1 (Bn+1)(3n +4)
2. HMcenenoBath Ha CXOIMMOCTD
< (2n + 2)!
nn
4’-’1
(n +1)/n)"
1
’ n—=1 n2 + 4

5. HccaenoBath Ha CXOAMMOCTb M abCOMOTHYIO
CXOAHMOCTb 3HAKOYEpPeNYOLIHeCs PsiLbl

00 (_1)1L+l

Il
—

n

]2

—

n

e
(]2

e Inn
e ]

6. > (—1)""sin SE“

n=1



KomnnekT 3agaHnm anst KOHTPOsibHOM paboTbl 13

Tema: «CteneHHble pAAbl U NPUNOXEHUSA»

Bapuaur 1.
Cmenennole paodsl U NPUAOHEHUS — KOHMpPOasHas paboma
l. Hafitn oGnactb cX0oUMOCTH psiaa
oo L
nz::l n(n + 1)
9 i (2n — 1)"(z+ 1)"
: = an—1pn
x 1
n=1 (”I)n
4. Paznoxuts pyHkunwo f(x) B pag MakaopeHa u
HaHTH ero 06/1acTh CXOAHMOCTH
flay=e
5. PaznoxuTh MOABIHTErPaJbHYI0 (PYHKIHIO B

CTEMHOW PAA M BLIMMCJWTL HHTErpan
¢ TouHocTbr go 0,001

1 2
Je® 2 dg
0

6. HaiiTu pazyioxeHHe B CTENEHHOH psif
no creneHsam x pelweHus LY
(sanmucaTh TpU MepBLIX, He paBHLIX (), claraemblx)
y.' — gsinz + y(o) =0

Bapuaur 2.
Cmenennvie padol u NPUAOKEHUS — KOHMPONbHAA paboma

1. HaiitTu obnacTb cxonMMocTH psaa
o0 2117.271

,; 2n—1
o0 (:L _1_5)‘21171
n=1 2n - 4n

o0

3. > (na)"

n=1

4. Pasnoxutb GyHkuuw f(x) B pan Maksaopena u
HAaHTH ero obJacTb CXOAMMOCTH
flx) =e¥*

5. PaznoxuTh MOABIHTErPadbHY0 (PYHKIHIO B
CTEMHOW PAA M BLIMMCJHTL HHTErpas
¢ TouHocTbr go 0,001

0,2
| Vze *dx
0

6. HaiiTu pazyioxeHHe B CTENEHHOH psif
no creneHsam x pelweHus LY
(3anucats T;)I/I MepBbIX, He paBHBEIX (), claraemMbix)

Yy =xy—y°, y(0)=0,2




Bapuaurt 3.
Cmenennble paodbl U APUAOHEHUS — KOHMPONbHaa paboma
1. HaiiTu odaacTh cXOOUMOCTH psija
o0 (*:L')"'H
3

n=1 -

S (x —2)%
2. ngl( 1) —
3.y ——

n=1 3"v2n +1
4. Paznoxuts pyHkunwo f(x) B pag Telnopa B Touke xg H
HAaHTH ero 06/1acTb CXOAHMOCTH
1 2
flz) =In(z +3)—, =z = B
r
5. PasnoXuTh MOABLIHTErPaNbHYI (YHKLHIO B
CTEMHOH DAL M BBIUHC/AMTH HHTErpai
¢ TouHocTbo a0 0,001

0.4
[ Vwe **da
0

6. HaiiTn pasnoxeHnde B cTeneHHOH psl
no creneHsaMm x pelweHus LY
(3amucaTh TP MepBLIX, He paBHHIX (), CAATAEMBIX)
f=xe” +2y%, y(0)=0
Bapuaurt4.
Cmenernnble paovl U NPUAOKHEHUS — KOHMPOAbHASA paboma
1. HaiiTu obaacTh CXOMUMOCTH paaa

o0
> n(n+ 1"
n=1
< (3 —2x)"
9. q
n=1 1 —In“n
o0 :E?l
3. >0

ne=1 3%v2n +1
4. Paznoxuth ¢pyHKunw f(x) B paag MaknopeHa u
HaHTH ero 001acTh CXOAHMOCTH
fla) = cos 22
T) = cos —
3
5. PazfiokuTh NOALIHTErpanbHYIO (PYHKLUMIO B
CTEMHOW PSAO M BLIUMCAMTbL HHTETpas
¢ TouHocTbio 10 0,001

05
: 1
J e
g 1l+x

6. HailTu pasnoxeHde B CTENEHHOH psn
no creneHam x peweHus Y
(3amucaTh TPH MePBbLIX, He paBHbIX 0, claraeMbix)
y=x+e¥, y0)=0



Bapuanur 5.
Cmenennbie padsl u NpUAOKEHUS — KORMPONbHAA paboma

1.

Haiiti 06aacTh CXOOMMOCTH psija

o _TS?L
L FeET

=, 2 3
Z 2?1 (ZE’ + 2)”
n=1

1
n=1 v/na"

Paznoxuth ¢pyHKUHi0 f(x) B paax MakaopeHa u
HAUTH ero o0MacTb CXOOUMOCTH

flx) = ch (22%)

Pas3oKuTh TOABIHTErpadbHy0 (DYHKIHIO B
CTENHOH PSL W BLIYMCIUTL HHTErpaJ

¢ ToyHocTho a0 0,001

0,5 ,

[ acter

0 xr

HaiiTi pasnoxeHHe B CTENEHHOH psif

no crenedsm x peineHust J1Y

(3anmMcaTh TpH MepBLIX, He paBHLIX (), cAaraembix)
y' = 2%y? +ysinz, y(0)=1/2

(12

Bapuaur 6.
Cmenennole padel u NpUAOKHEeHUs — KORMpoabHas paboma

L.

Haiitu 06aacTb CXomMMOCTH psja
oo 9NN
n=1 n* +1
X (x—2)"

——
n

1

& oy
Paznoxute ¢yHkumo f(x) B pag MakaopeHa u
Ha#TH ero 06JacTb CXOAUMOCTH

Fla) = sin 3z

PaznoxuTh NOOBIHTErPAJAbHYIO (DYHKLHIO B
CTEMHOH PAN M BBIUMCAHTE MHTErpan

¢ TouHocTbio 10 0,001
25 o227

e
HatitTu paznoxeHue B cTeneHHOH paf

no creneHsam x pelneHus Y

(3anucaTh TP MepBLIX, He paBHLIX (), cjaraeMbix)
y' =ycosz+2cosy, y0)=0

]

1 T

dx



