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y4eOHOro TJIaHa W OCHOBHOH 00pa3oBaTeslbHOM NPOrpaMMbl BBICIIETO NPO(ECCHOHATHHOTO
oOpasoBanus HanpasieHus noarorosku 44.03.04 Ilpodeccuonanbhoe obyuenne (ITpodmis:
Wudopmatnka M BHMUCIHTENbHAs TeXHUKa), paspadoranHeix B I'OY BIIO «JloHenkuii
HALMOHAIbHBIN YHUBEPCHTETY.
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1. OBJIACTDb IPUMEHEHUA 1 MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOIECCE

JuciuriHa oTHOCUTCS K 6a30BOM yacTu npo¢eCCHOHAIBHOTO 0J10Ka yueOHOT 0 T1aHa HaIpaB-
nenus moarotoBku 44.03.04 Ilpodeccnonansroe ooyuenue (IIpoduns: MHGOpMaTHKA U BEIYHCITH-
TeJIbHAsI TEXHUKA).

N3ydeHne NaHHOW TUCIMILTUHBI 0a3MPyeTCs HA MATEMATHUECKUX 3HAHHUSX W YMEHHSIX, T0-
JTYYeHHBIX B JIOBY30BCKHH TIEPUOJI, PEAU3YETCS] BO B3aUMOCBS3M C OCBOCHHEM COMYMCHBYIOUIUX
muciuiuive (Pusuka, EcrecTBeHHOHayuHasi KapTuHA Mupa, Beeaenue B ciennaibHOCTh, IHTEpHET-
TEXHOJIOTHH W PECYpPCHI TIOOABHON CeTH) W HEOOXOJMMO KakK npeduecmsyroujee ST OCBOCHUS
clenyomux JguciuiumH: MapopmaTtnka, MeToToI0rus Hay9IHO-TIEarOrHIeCKUX HCCIIeIOBAHHM,
WuTennexryanbHble CHCTEMBI B 00pa3oBaHuH, J[MCkpeTHas Matematuka, Teopust mHOOpMAIUU |
koaupoBanus, KomnbioTepHsie cetn U cuctembl, KommproTannonnas neparoruka, OCHOBbI WH-
dbopMmarmoHHeIx TexHosoruid, KommneiotepHas oOpabotka uHdopmaiuu, TeopeTudeckre OCHOBBI
WH(POPMATHKH, SI3BIKM M CUCTEMBI porpaMMupoBanus, Kpunrorpadust u creranorpadus, Anamms
JTaHHBIX, MaTeMaTH4eCcKre METOIBI B TIeJarOTHIECKUX MCCIIeIOBaHUsIX, MaTeMaTHIeCKHe METOTbI B
WH)XEHEPHBIX UCCIIeIOBAHUSX, H)KeHepus 3HAHWI U UHTEJUIEKTYyaJIbHbIe CHCTEMBI.

[TosrydeHHbIe 3HAHUS UCIIOJIB3YIOTCS CTYIEHTAMH IIPH TIPOXO0XKJIEHUH TIPAKTUK, IIPH TIOJIrOTOBKE
BBIMTYCKHOM KBaTU(UKAIIMOHHON pabOTHI U B OyAyIIei mpodhecCHOHANBHOM 1eATeTbHOCTH.

2. CTPYKTYPA JTUCIUMIIJINHBI

Xapaxkmepucmuka y4eoHoil OucCyunuHbl

44.03.04 Ilpodeccuonanbuoe oOyueHue
(o oTpacam)

Hamnpagienue nojroToBku

[Tpodunb WNHudopmaTika 1 BIYMCIUTENbHAS TEXHUKA

OO6pa3oBarenpHas mporpaMmma OakanaBpHuaT

Kpanudukanus AkanemMuueckuil 6axkanaBp

KosnuecTBo conepxaresibHbIX MOAYJIEN 3

JUCLUMITIINHA 0a30BOM YacTH
00pa3oBaTeIbHOM MPOTPaMMBI

Jucuunnnna 6a30Boii / BapuaTUBHOM
4acTH 00pa30BaTEIILHON TPOTPAMMBI

DopMBI KOHTPOJIS MOJTyJIbHBIM KOHTPOJIb, IK3aMeH

ouHas popma 3ao4Has popma
[Toxazarenu 00y4eHus o0ydeHus
HOpMAT. | YCKOp. | HOpMar. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4e€THBIX eIMHULL (KPEIUTOB) 3 3 3 3
T'ox moaroToBku 1 1 1 1
Cemectp 1 1 1 1
KomuuectBo gacos 108 108 108 108
- JIEKIITMOHHBIX 36 18 6 4
- IPAKTUYECKUX, CEMUHAPCKUX 18 18 4 2
- 1abOpPaTOPHBIX
- CAaMOCTOSITEIIBHON pabOTHI 54 72 98 102
B T. 4. HMHIUBUAYAIbHOE 3a/1aHUE
HenenpHOE KOTUYECTBO YaCOB, 6 6 6 6
B T. 4. QyIUTOPHBIX 3 2 0,56 0,33




3. OIIMCAHHUE JUCHUITTINHbI

Ienu u 3agaun

Llensro npenoiaBaHus TUCHUTUIMHEI SBIIsIETCSl (OPMHUPOBAHNUE U pa3BUTHE y OyIyIIuX Teaa-
roros (mpenojasarene MHGOPMATUKN U BHIYUCIUTEIBHON TEXHUKH) 3HAaHUH, YMEHUI U HaBBIKOB B
o0nacTy BhICIIEH MATEMATHKU, CIOCOOHOCTHA U TOTOBHOCTH K 3((EKTUBHOMY U PE3yJbTATUBHOMY
pelieHuto 3a1a4 Oyyiied npodeccuoHaabHON AEATEIbHOCTH € MCII0JIb30BAHUEM MATEMATHUECKUX
METO/IOB.

OCHOBHBIMY 3adauamu, pemaeMbIMU TIPU U3YYEHUN JTUCHUTUINHBI SBISIOTCS: (hOpMHUPOBaHUE
W pa3BUTHE 3HAHUN U YMEHHUH B 00JIaCTH 3JIEMEHTOB aHAJIMTUYECKOW IreOMETpHH, (OPMHUPOBAHHE U
pa3BUTUE 3HAHUM M yMEHHUI B 001acTu 3JIEMEHTOB BbICHIEH anredpbl, GOpMUpPOBAHUE U Pa3BUTHE
3HAHWH ¥ yMEHU B 00J1aCTH 37IEMEHTOB MaTeMaTHIeCKOro aHanu3a. CTyIeHT, yCIEeIIHO OCBOUBIINIA
JTAHHYIO TUCHUTUINHY JA0JKEH OBITh CIOCOOEH MPaKTHUECKH MMPUMEHSITh METOBI BBICIIIEH MaTeMaTH-
KW MIPU PEIIeHUH 3a]a4 B 00J1acTH MHPOPMATHKU U BBIYUCIUTENEHOW TEXHUKHU, a TAKXKE B KOHTEKCTE
MaTeMaTUYECKUX METOJIOB B ME€arorH4eCKUX MUCCIIEe0BaHUIX U MPAKTUKE.

TpebGoBaHus K pe3yJibTaATaM O0CBOEHHS JHCHUILINHBI

[Tpouecc uzydenus: nucuurInHbl «Briciias MmaTemMaTHKay HarpaBjieH Ha (OPMUPOBAHHUE dJIe-
MEHTOB clieayronmx komnereHuit B coorserctsuu ¢ ['OC BI1O JIHP no nanpapneHnuto moaroToBKu
44.03.04 Tlpodeccuonanbuoe o0yueHnue (10 OTpacisiM) U OCHOBHOM 00pa3z0oBaTEIbHONU MIPOrPaMMBbl
BEICTIIET0 TipodheccCHoHaIBHOT0 00pa3oBanus HanpasieHns moarotoBku 44.03.04 INpodeccronansHoe
oOyuenwue (ITpoduns: MHGopmaTHka U BEIMUCIUTENIbHAS TEXHUKA):

a) oowexynomypnuix (OK):

OCO3HAHHE KYJIbTYPHBIX [IEHHOCTEH, TOHUMAHHUE POJIH KYJIbTYPbI B )KU3HEIEATETbHOCTH YeJI0-

Beka (OK-1);

OCO3HaHWE KIIOYEBBIX IIEHHOCTEH MpodeccnoHalbHO-TIeAarornaeckoi nesTenbHOCTH (I1eMOH-

CTpUpYET IIyOOKOE 3HaHNE BCEX KIIIOUEBBIX IIEHHOCTEH podeccuu, MposIBISET MOHUMaHHE UX

CMBICIIOB ¥ 3HaY€HUH, BRICKA3bIBAET CBOE OTHOIIIEHUE K KaXK/I0M KITI0YEBOM IIeHHOCTH Tipodec-

CHH, IEMOHCTPUPYET CUCTEMHOCTD, 1IEIOCTHOCTD MPEACTABICEHUN O IEHHOCTHBIX OTHOIIEHHSIX

K genoBeky, oOydatomemycs) (OK-2);

HaJIMYHE 1IeJIOCTHOTO MPEJICTaBICHUsI 0 KapTHHE MUPA, ee HaydHbIX ocHoBax (OK- 14);

CIOCOOHOCTH BBISIBJISITh €CTECTBEHHOHAYYHYIO CYLIHOCTH MpoOjeM, BO3HUKAIOUINX B XOJE

npodeccruonanbHo-menarornuaeckoit nesrenbHoctu (OK-16);

TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHbIX JIMCLHHUIUIMH B podheccuo-

HaJsHO-TIeIaroruaeckoi nestenpHocTr (OK-17);

BJIaJICHUE KYJIBTYpOIl MBIIUIEHHUS, 3HaHUE €ro OOIINX 3aKOHOB, CITOCOOHOCTh B MMCHbMEHHOM U

YCTHOM peun MpaBUIIBLHO (JIOTH4Yeckr) 0popMHTH ero pe3yibTarsl (OK-18);

BIIaJIeHUE TexHoyiorue Hayunoro uccnenoBanus (OK-19);

TOTOBHOCTH aHAJIU3UPOBATH HH(OPMAIIHIO 1JIs pellIeHUs Tpo0ieM, BO3HUKAIOIIUX B Tpodeccuo-

HaJHO-TIeJarorudeckoit nestenpHocTr (OK-27);

BIIaJIECHUE TIPOIIECCOM TBOpUYECTBA (MOUCK uaeH, pedekcus, moaenupoBanue) (OK-28);

BIIaJIEHUE CUCTEMOM IBPUCTHUECKHX MeT010B U TipueMoB (OK-29);

0) oowenpogpeccuonanvuuix (OIIK):

OCO3HAHHUE COIMAIIEHOW 3HAYUMOCTH CBOeW Oynaymieil npodeccuu, obnagaHne MOTHBAIMEH K

ocymiecTriIeHu0 ipodeccnonanpHol AestenbHOCTH (OTTK-1);

CIOCOOHOCTH MCIOJIB30BAaTh CHCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U MPAKTHUECKUE 3HAHUS

TYMAHUTAPHBIX, COIIMAIIBHBIX ¥ TOUYHBIX HAYK MPU PEHIEHHH COLMATBHBIX U MPO(ECCHOHATTBHBIX

3anay (OIIK-2);

BIIaJIEHHE OCHOBaMHM peueBoil nmpodeccrnonansHoi KynbTypsl (OI1K-3);

CMOCOOHOCTh HECTH OTBETCTBEHHOCTH 3a PE3YJIbTAaTHI CBOEH MpodhecCHOHATBHOM JIeSTEIbHOCTH

(OIIK-4);

8) npogeccuonanvusix (I1K):

B 00J1acTH NPO(eCCUOHAIBHOM 1eATeJIbHOCTH:

TOTOBHOCTH K OCYIIIECTRIICHHIO ITMATHOCTHKH U TIPOTHO3WPOBAHUS PA3BUTHS THTHOCTH pabodero

(cnermmanmcra) (11K-8);

TOTOBHOCTH K HUCIIOJIb30BAHUIO KOHIIETIIIUHA U MOjiesield 00pa30BaTeNbHBIX CUCTEM B MUPOBOU H

oTteuecTBeHHOU nenarornyeckoit npaktuke (I1K-10);

B HAYYHO-HCCJIEJOBATEIbCKOM JesITeIbHOCTH:



TOTOBHOCTh K YYaCTHIO B MCCIIEJIOBAHHUAX MPOOJIEM, BOZHUKAIOIIMX B MPOLECCE MOArOTOBKH
pabouuX u TP TIPOU3BOJICTBEHHON NesaTensHoCTH criennanucTo (ITK-12);

TOTOBHOCTH K MOUCKY, CO3/IaHUI0, PACTIPOCTPAHEHHIO, IPUMEHEHHUIO HOBIIIECTB U TBOPUECTBA B
00pa3zoBaTeILHOM MpOoIIecce IS penieHus mpodeccuonaapHo-Tieaarorndeckunx 3aaad (11K-13);
B 00pa30BaTe/IbHO-NIPOEKTHPOBOYHOI 1eSITEJILHOCTH:

CIOCOOHOCTH MTPOTHOZUPOBATH PE3YIBTATHI MPO(ecCHOHATHHO-TIEIarOTHUECKOM JIeITeNbHOCTH
(TTK-15);

CMOCOOHOCTh TIPOEKTUPOBATH MyTH U CIIOCOOBI MOBBITICHUS 3((HEKTHBHOCTH MPO(HECcCHOHAIb-
Ho-tiearorndeckon nesrenpHocTH (ITK-18);

TOTOBHOCTB K ITPOEKTUPOBAHUIO ()OPM, METOJIOB U CPEJICTB KOHTPOJIS PE3YIbTATOB TIOJTOTOBKH
pabounx (crenuanrcToB) B oopazoBarensHoM mporiecce (ITK-23);

B OPraHU3aIHOHHO-TEXHOJIOTHYECKOI 1esiTeJIbHOCTH:

TOTOBHOCTH K aHAJIM3Y U OPTaHU3AINH Pa0OTHI CITY>KOBI MOAAEPKKHA HHPOPMAITHOHHO-KOMMY-
HUKAIMOHHBIX cucteM Ha npennpustusx ([1K-26);

TOTOBHOCTh K KOHCTPYHUPOBAHHIO, IKCIUTyaTallMd U TEXHHUYECKOMY OOCIIy)KMBAaHUIO y4eOHO-
TEXHOJIOTUYECKOUN CPeJIbI IS TIPAKTHUECKOW TTOATOTOBKH pabounx (crennanucTtos) (ITK- 28);
B 00y4yeHnu no padoueii npogeccun:

CIOCOOHOCTH MCTOJIB30BATh MEPEIOBBIE OTPACIEBBIE TEXHOIOTHH B MpoIecce 00yueHus pado-
yeit npodeccun (cnermranbroct) (ITK-31);

TOTOBHOCTH K (hOpMUPOBaHUIO MPo(dhecCHOHATHHON KOMIIETEHTHOCTH paboUero (CrennuanmucTa)
COOTBETCTRYIOIIEr0 kBaM(prkannoHHoro yposus (I1K-34);

TOTOBHOCTH K TipousBoautensHomy Tpyay (I1K-36).

B pe3yabTaTte uzyyeHust y4eOHOM JMCHUNIMHBI CTYAEHT J0JIAKEeH:

3Hamy:

- CHCTEMBI KOOPJWHAT, CMOCOOBI peHIeHHs MPOCTEHIINX 3a7ad aHAIMTHYECKONH TeOMeTpHH,
BEKTOPHYIO ayiredpy, mpeodpa3oBaHue JEKAPTOBBIX MPSIMOYTOIBHBIX KOOPAWHAT;

- IOHATHE YPAaBHEHHS JTMHUU HA TUIOCKOCTH, OHSATHE ypaBHEHUs (YpaBHEHH) TIOBEPXHOCTH H
JIMHUY B IPOCTPAHCTBE, JTMHEHHbIE 00pa3bl AHATUTHYECKON T€OMETPHUH;

- TUHUW ¥ TIOBEPXHOCTH BTOPOTO TOPSIJIKA;

- KOMIUIEKCHBIE YHCIIa, alreOpy MHOTOUYIEHOB, MATPHIIBI M OTIPEeSIUTENH;

- CUCTEMBI IMHEHHBIX aJire0panyecKuX ypaBHEHUH, TOUHbIE U IPUOIMKEHHBIE METO/IbI PEIICHHUS
JIMHENHBIX CUCTEM;

- YICJIOBBIE TIOCNIEIOBATENFHOCTH U (DYHKITHH, TIPENIeNbl U HETIPEPHIBHOCTH;

- OCHOBHI M hepeHInaTbHOTO UCUNCIICHNUS;

- HeonpeAeNeHHbIH HHTerpal, CIOCOObI MHTErPUPOBAHUS B 3JIEMEHTAPHBIX (QYHKIUIX;

- OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX U MU depennupyeMbix GyHKIusax, Gopmymnsl Teitnopa
u MakiiopeHa;

- c110coObI HccneoBaHus rpaduka GyHKIMN U HAXOXKAECHUS ee MaKCUMaJIbHOTO U MUHHUMAJIb-
HOTO 3HAYCHUH;

- ONpE/IENIEHHBI UHTETPAJ M €r0 MPUIIOKEHHUS;

- TPUOIMKEHHBIE METOJIbI BBIUYMCIICHHS KOPHEW ypaBHEHHMH W OIpeNeIeHHBIX HMHTErpajioB,
YHCIIOBBIE PAbI, (DYHKIIMOHATIBHBIE [TOCIIEI0BATEIILHOCTH U PAIbBI;

- pyHKIMH, 3aBUCSIIINE OT HECKOJIBKUX TMEPEMEHHBIX, HESIBHBIE (DYHKIINN;

- JIBOMHBIE W KpaTHBIE WHTETpalibl, HECOOCTBEHHBIE MHTErpajbl, HHTETpabl, 3aBUCSIINE OT
apaMeTpoB, psaasl U uHTErpan dypee;

- KPUBOJIMHEHHBIE HHTETPAJIbl, TOBEPXHOCTHBIE HHTETPAJIBL, DJIEMEHTBI TEOPHH TIOJISL, SJIEMEHTHI
TEOPUHU KPUBBIX M IOBEPXHOCTEH;

- nuddepeHInanbHBIE YPaBHEHHS, CMOCOOBI TOYHOTO W TPHOIMKEHHOTO pENIeHus] OOBIK-
HOBEHHBIX TU(GdEepeHINaNIbHBIX ypaBHEHUN M JIMHEHHBIX (KBa3WJIMHEHHBIX) TubdepeHInanbHbIX
ypaBHEHH MEepBOro MOPsI/IKa B YACTHBIX MPOU3BOJHBIX — KaK METO/IbI OTBICKaHUS OOILINX pelleHHH,
TaK ¥ METO/IbI MTOJTyYeHUs] PEHICHUH Ha4YalbHBIX M KPaeBbIX 337134,

ymembs:

- TMIPUMEHSATh METOJI KOOPJAWHAT, pemiaTh MpOCTEeHINe 3aJaud aHaJTUTHYEeCKOW TeoMeTpuH,
OTepUpOBaTh BEKTOPAMM, BBIMOJIHATH MPeoOpa3oBaHMs JEKAPTOBBIX MPSIMOYTOJIBHBIX KOOpPJMHAT,
UCTIOJTB30BATh MOJISIPHBIE, HWIMHAPHUECKHE U chepruecKre KOOPINHATEL,

- MOZIETTMPOBATH OOBEKTHI, IPOLIECCHI U SIBIICHHUS PA3IMYHBIX IIPEIMETHBIX 00JIaCTEH, UCTIOIIB3Y I
yYPaBHEHHUS JIMHUM Ha TUIOCKOCTH, YPaBHEHHsI IMOBEPXHOCTEH M JMHUN B MPOCTPAHCTBE, JIMHEHHBIE
00pa3kbl (MpsSMBIE U TNIOCKOCTH);

- MCCJIe/I0BATh JJMHUU U TIOBEPXHOCTH BTOPOTO MOPS/IKA;



- OEPUPOBATH KOMIUIEKCHBIMU YMCIIAMU; BBIIIOJIHAThH PA3JI0OKEHUE TPABUIIBHON palluOHATbHOU
IpoOu ¢ KOMTUIEKCHBIMH KOA(DUIIMEHTAMH B CyMMY TIPOCTEHIITNX IpoOeii; BHITIOMHATE pazoKeHne
anreOpanyecKoro MHOTOUJIeHA ¢ IEHCTBUTENFHBIMU KO3(hPHUIIMEeHTaMH B TPOU3BEICHUE HEMPUBOIN-
MBIX JIEHCTBUTEIBHBIX MHOXKUTEJIEH; BBIIOJIHATEL Pa3jioKeHNE MPaBUIIBHON pallMoHaIbHOW Apolu ¢
NENUCTBUTENBHBIMU KOY(PPUIIMEHTAMHU B CyMMY IPOCTEHINX JApo0eid ¢ neicTBUTENbHBIMU KOY(Pu-
[UEHTaMHU;

- OTIEpHUPOBATh MATPHUIIAMH, HAXOJIUTH OTPEICITUTENh KBaIpaTHOW MATPHUIIBI, CTOUTh MaTPHILY,
00paTHYIO 1TaHHOM (€CITi 3TO BO3MOXKHO);

- pemaTh CHCTEMBI JIMHEUHBIX anreOpandecKux ypaBHEHUMH;

- MCCJIEI0BATh YHMCIIOBBIE MOCIIE0BATEIbHOCTH U (DYHKIIMH, HAXOAUTh UX IIPEJIEsbl, HCCIIEI0-
BaTh (DYHKIIMU HA HETIPEPHIBHOCTE;

- HAXOJUTh TIPOU3BOIHEIE U TH(dEepEeHITHAITBI (KaK MTEPBOTO, TAK M BBICIITUX MOPSIKOB) (HyHKIIAN
OJIHOW JIeHCTBUTENBHON MepeMeHHOH, auddepeHipoBaTh GYHKINH, 3a/laHHbIE MTapaMeTPHUUECcKH,
HCIIOB30BaTh AU (PepeHITHaBI I TPUOIMIKEHHBIX BBIYUCIICHUH;

- BBIIOJIHATH HEOIPE/IEIEHHOE UHTErPUPOBAHUE B AJIEMEHTAPHBIX (PYHKIUSAX (€CIIU 3TO BO3-
MOJKHO);

- HAaXOJUTH Tipenensl (pyHKIUH, Moab3ysich MpaBUioM JlonuTans; pacKbIBaTh HEOTIPEIEIeHHO-
CTH THUIUYHBIX BUIOB; pa3jaraTh dJeMeHTapHble GyHKIUHU 10 dhopmynam Maxknopena u Teimopa,
KCII0JIB30BaTh 3TH (POPMYJIBI JJII ACUMIITOTHYECKUX OLEHOK, BEIUUCIIEHUS MIPE/IETIOB, BBIUUCICHHS
3HAYEHUH AJIEMEHTAPHBIX (YHKIIUMI;

- OCYIIECTBIISATh McclieoBaHue rpaduka PyHKINN ¥ HaX0X/IEHHE ee SKCTPEMYMOB;

- BBIYUCIISITH OTPE/ICIIEHHBIE UHTETPAJIbI, IPUMEHSATh UX ISl HAXOXKJIEHUS JUTMH TyT KPUBBIX,
MJI0MIAIEN KBAPUPYEMBIX TUIOCKHUX (UTYP, 00BEMOB IIMITUHIPOB, TEN BPAIEHHs], CTYIIEHYAThIX TET,
IIJIOIIA/IeM MMOBEPXHOCTEH BpallleHUsl, MacC M LIEHTPOB TSHKECTH HEOAHOPOIHBIX CTEp)KHEH, paboT
MEPEMEHHBIX CHUIT,

- TIPUOJIMKEHHO BBIUUCIISATH KOPHU YpPaBHEHWH M OTpeeNIeHHbIE WHTErpajbl; MOJICTUPOBAThH
00BEKTHI, MPOLIECCH! U SBJICHHS Pa3IMYHbBIX MPEJIMETHBIX o0yacTel, UCMoNb3ys (PYHKIHOHAIBHBIE
MOCJIEIOBATENIBHOCTH, YACTIOBBIE U (DyHKIIMOHAIBHBIE PSIIbI;

- ONEepUPOBATH (PYHKIMSIMH, 3ABUCAIIMMHU OT HECKOJIBKHX [IEPEMEHHBIX, HESIBHBIMHU (DY HKIIUSIMU;

- BBIUHCIATH JBOWHBICE W KPAaTHBIE WHTETpajbl, HECOOCTBEHHBIE WHTETPAJIBI, OMEPHUPOBATH
WHTETpajiaMu, 3aBUCSIITUMH OT MMTApaMEeTPOB; UCIIOJIH30BATh TPH PEIIEHUH MPAKTUYECKUX 3a70a4 PSIIbI
u uHTerpansl Oypee;

- BBIYUCIISITH KPUBOJIMHEHHBIE MHTETPAJTBI, TIOBEPXHOCTHBIE MHTETPAJIbL; IPUMEHSITh TIPU PEIlIe-
HUU TIPAKTUYECKUX 3a/1a4 AJIEMEHTHI TEOPHH MOJIS, SIEMEHTHI TEOPUH KPUBBIX U IOBEPXHOCTEM;

- TOYHO pemaTh OOBIKHOBEHHBbIE nHddepeHnnanbHbple ypaBHEHUS (KIaccoB, TOIAAIOIINXCS
WHTETPUPOBAHUIO B KBAJpaTypax) W JIMHEHHbIE (KBa3WIWHEHHbIE) TuddepeHnnanpHbie ypaBHEHUS
MIEPBOTO TOPSIIKA — HAXOAUTH KaK OOIIUE PelIeHus], TaK U PEIIeHUs] HAa9allbHBIX U KPAeBbIX 3a/1a4;

- CTPOUTD MPUOITMNIKEHHBIE YUCIIEHHBIE PEIICHNUS HAYaJIbHBIX U KPAEBbIX 33/1a4 /ISl OOBIKHOBEH-
HBIX MU depeHnnanbHbBIX YpaBHEHUH;

enaoems:

- METO/IaMH aHAJIMTHYECKON reOMeTpHH, BhICIIEH aireOphl U MaTEMaTHYECKOTO aHAllM3a JUIs
YCHENIHOTO pellieHus 3a1a4 Oy aymei npodeccnoHanbHOU JesITENbHOCTH.

4. CONEP)KAHWE JUCTUIIINHBI 1 ®OPMBI OPTAHM3AIIAN YYEBHOT O
MPOIIECCA

IMopsiakoBbIil HOMEP H Kpatkoe copepxanue TeMsbl
TeMa

Cooepircamenvnstii Mooynp 1. Inemenmol aHaAIUMUYECKOU 2e0MemPUU

Tema 1. Cucmemwt Koop- JlekapTOBBI KOOpPJIMHATHI HA MIPSMOM. J[eKapTOBBI KOOPIAMHATHI
ounam. Ilpocmeiiniue 3a- | Ha TUIOCKOCTHU U B npocTpaHcTBe. [loHsATHE HAMTpaBIEHHOTO OTPE3-
oauu ananumu4eckoul 2eo- | Ka B mpocTpaHcTBe. [Ipoekinusi HampaBIeHHOTO OTpe3Ka Ha OCh.
mempuu. Bexmopnas an- | PacctosiHue Mexmay AByMsl TOUKaMH. JleleHne oTpes3ka B JTaHHOM
2eopa. Ilpeoodpazosanue de- | otHolIeHUH. bapunienTpruueckue koopauHatel. [lonspHele, HHIMH-
Kapmogevlx npAmMOYy2oabHbIX | IPUUYECKUE U chepruuecKre KOOPIUHATHI.

KoopOounam ITousitue BekTopa. JInnelnsie onepanuu Haj BekTopaMu. [Tonsi-
THE JIMHEWHON 3aBUCHMOCTH BEKTOpOB. JIMHeHHbIe KOMOWHAIINH




JIByX U TpeX BEKTOPOB. JIMHEeHasi 3aBUCUMOCTD YETHIPEX BEKTOPOB.
[Tonstre 6a3uca. Agdunnsie koopauHaThl. [Ipoeknns BekTopa Ha
OCh 1 ee CBOMCTBa. JlekapToBa MpsiMOyToJIbHAS CHCTEMa KOOPIUHAT
KaK 4aCTHBIN ciay4ail ahpuHHOM cucTemMbl KOOpANHAT.

OnpeneneHue CKaJsipHOTO NMPOU3BEAEHUS JBYX BEKTOPOB. I'eo-
METPUYECKHE U alredpaniyeckue CBONCTBA CKAISIPHOIO IPOU3BE/IE-
HUs. BeipaxkeHne CKalsipHOTO TIPOU3BENIEHHS B JIeKapTOBBIX KOOP-
JTMHATax.

[IpaBeie M JeBBIE TPOMKM BEKTOPOB M CHCTEMBI KOOPJMHAT.
Onpezenenne BEKTOPHOTO IPOU3BEIEHUS JIByX BEKTOpPOB. ['eomeT-
pHUYECKHE CBOMCTBA BEKTOPHOTO NMpou3BeneHus. CMenlaHHoe Tpo-
M3BEJIEHNE TPEX BEKTOPOB. ANredpandeckre CBOWCTBA BEKTOPHOTO
Mpou3Be/ieHNs. BrlpakeHne BEKTOPHOTO MPOU3BENIEHUS B JIeKap-
TOBBIX KOOpJMHATax. BeIpakeHHE CMEIIaHHOTO MPOU3BEJIEHUS B
JIEKapTOBBIX KOOpinHATax. JIBOMHOE BEKTOPHOE ITPOU3BE/ICHHUE.

[IpeoGpazoBaHue JEKAPTOBBIX MPSIMOYTOJBHBIX KOOPAMHAT Ha
miockocT. Obume Gopmysl MpeoOpa3oBaHus AEKapTOBBIX M-
MOYTOJIBHBIX KOOpPJMHAT B IMPOCTpaHCTBE. VX reomeTrpuueckuii
CMBICT. YTIBI Dimepa.

[Tonarue nuHeMHBIX MpeoOpa3oBaHUN MIIOCKOCTUH. AQhUHHbBIE
npeoOpa3oBaHUs IUIOCKOCTH M HUX OCHOBHOE CBOMCTBO. OCHOB-
HOW MHBapHaHT apPUHHOTO NMpeodpa3zoBaHus TNIOCKOCTH. A duH-
HbIE NpeodpazoBaHus mpocTpaHcTBa. OpToroHagbHBIE TPeoOpazo-
BaHus. [IpoekTuBHbIE TPEOOPa3OBaHUS.

Tema 2. Ypaeuenue nunuu
Ha naockocmu. Ypaguenus
noeepxHocmu u JIUHUU 8
npocmpancmee. J/luneiinvle
oopaszwl

[TonsTtue 00 ypaBHEHWH JTHUHHWM Ha TIocKocTH. [lapamerpuue-
CKOE TNPE/CTaBICHUE JIUHUH. Y PABHEHUE JIUHUU B PA3JIUYHBIX CHU-
cTeMax KoopAuHaT. J[Ba Tuma 3a/1a4, CBSI3aHHBIX C AHATUTUYECKUM
npeacTaBieHueM auHun. Kinaccudukamnus miockux auHuid. [lepe-
CeYeHHUe JBYX JIMHUM.

[TonsTre 00 ypaBHEHNUH MOBEPXHOCTH. Y paBHEHUS JIMHUU B TPO-
crpaHcTBe. LlmimHapruyeckue U KOHUYECKHUe nosepxuoctu. Ilapa-
METPUYECKUE YPABHEHUS JIMHUU U MTOBEPXHOCTH B IIPOCTPAHCTBE.
Knaccudukanus nosepxnocreid. [lepeceuenue noBepxHocTei u ju-
HUW B IPOCTPAHCTBE.

OO11ee ypaBHeHHE PSMOI Ha TNIOCKOCTH. HerouiHble ypaBHEHUs
npsiMON. YpaBHeHHE NpsIMOM B oTpe3kax. KaHoHMueckoe ypaBHe-
Hue npsamoi. [lapameTpuueckue ypaBHEHUsl NPSIMOM. YpaBHEHUE
OpsIMOM C YTJIOBBIM KO3((UIHUEHTOM. YTON MEXKIy ABYMS IIpsi-
MBIMH. YCIIOBHS MapajyieIbHOCTH W MEPHNEHANKYISPHOCTH JIBYX
npsimeix. HopmupoBanHoe ypaBHeHHE NpsIMON. OTKIIOHEHUE TOUKH
OT NPSIMOI1. YpaBHEHHUE MTy4YKa MPSAMBbIX.

Haxoxxnenue npsMoil, Npoxonsiied uepe3 JaHHYI TOYKY
Mo(xo; yo) U oOpasyroliell 3aJaHHbI yronl (¢ ¢ JaHHOU MpsSMOU
y = kx + b. Haxoxaenne OUCCEKTpUC yTI0B, 00pa30BaHHBIX M-
MBIMH. Y CIIOBUS, TPH KOTOPBIX JaHHAS NIPsIMasi IEPECEKAET TaHHBIN
otpe3ok. Onpenenenre MeECTOMOJIOKEH S JAHHOW TOUYKH M Havala
KOOPJIMHAT OTHOCUTEJILHO YTJIOB, 0OPa30BaHHBIX JIBYMs IaHHBIMHU
MPSMBIMH. Y CIIOBHE TIEPECEUEHUS] TPEX MPSIMBIX B OJHOW TOY-
ke. HaxoxieHne npsiMoit, mpoxoasiiei uepe3 TOUKy nepecedeHus
JIBYX JIaHHBIX MPSMBIX W YIOBJIETBOPSIOMIEH JOMOJHUTEIEHOMY
YCJIOBHIO.

Oo1iee ypaBHEHHE TUIOCKOCTH B MpocTpaHcTBe. Hemomnubie ypas-
HEHUS MIIOCKOCTH. Y paBHEHHE TNIOCKOCTH B OTPE3Kax. Y TOI MEXKITY
JIByMsI TIJIOCKOCTSIMH. Y CIIOBUSI MApaJUIEIbBHOCTH W TEPHEHINKY-
JISPHOCTH TUIOCKOCTEN. Y paBHEHHE IIIOCKOCTH, ITPOXO/IAIIEH uepe’3
TPpU pa3jIMuHbIe TOUKH, HE JiexKalue Ha 0JHOH nipsamoil. Hopmupo-
BaHHOE ypaBHEHHE TIOCKOCTH. OTKIOHEHHE TOYKU OT MIIOCKOCTH.
[1y4xu 1 CBSI3KHM TIOCKOCTEN.

Kanonnueckne ypaBHEHUs IPSIMON B IPOCTPAHCTBE. Y pPaBHEHUS
IPsIMOiA, IpOXoIsiIIelt uepes jiBe pasiuunbie Touku M (21;y1; 21)




u My(x9;ys; 22). Tlapamerpudeckue ypaBHEHHsI IPSIMOM B IPO-
CTpaHCTBE. YTOJI MEXIY NMPSAMBIMHA B IIPOCTPAHCTBE. Y CIOBUSA Ia-
PaJUIeIbBHOCTH U TIEPIICHINKYJISIPHOCTH TIPSIMBIX. Y CIIOBUE NMPUHAT-
JISKHOCTH JIBYX TIPAMBIX K OHOM TUIOCKOCTH. YTOI MEXIY MPAMOI
U IJIOCKOCTBIO. YCJIOBUS MAPAJJIENBbHOCTH U MEPHEHIUKYJIIPHO-
CTU TPSIMOM M ILJIOCKOCTH. YCIJIOBUSI NPUHAJJIEKHOCTH IPSMOU
‘ l Yo _ Y l o _ = l =0 k iockoctn Ax + By + Cz+ D = 0.
x Yy z

CBsi3Ka MpsIMBIX.

VYcioBue mnepecedueHusi TpeX IIIIOCKOCTEM B OJIHOW W TOIIb-
KO B OAHOM Touke. HaxokneHue OMCCEKTpaIIbHOM TIIOCKOCTH
JIBYT'PAHHOTO yTJia, 00pa30BaHHOTO JIBYMS JaHHBIMH IJIOCKOCTSI-
MHU. YCIOBHS, IIPU KOTOPBIX JTaHHAS TUIOCKOCTh IEPECEKAET JaH-
HBIN OTpe3ok. OmnpeneneHrne MeCcTOMOJIOKEHUS TBYX JTaHHBIX TO-
YeK OTHOCHUTEIIBHO JIBYTPaHHBIX YTJIOB, OOpa30BaHHBIX JTaHHBI-
MM TUIOCKOCTSIMUA. YPaBHEHUS MPSIMOM, TTPOXOJSIIEH depe3 JaH-
Hyto 104Ky Mo(Zo; Yo; 20) TEPHEHIUKYISIPHO JAHHOM IIOCKOCTH
Ax+ By+Cz+ D = 0. YpaBHeHHE IUIOCKOCTH, TIPOXOIAIIEiH uepes
naunyio Touky Mo(xo; Yo; 20) MAPAIIENBHO 3aJaHHON TIOCKOCTH
Ax+ By+Cz+ D = (. YpaBHeHHE TUIOCKOCTH, TIPOXOISIIEH Yepe3
naunyio 104Ky Mo(xo; Yo; 20) NEPIIEHAUKYIAPHO 31AHHOM IPSIMOK
L—To  Y—Y _ Z— %

Ly Ly [,

1IeN yepe3 JaHHYIO MPSIMYI0

. YpaBHEHHE IUIOCKOCTH, MPOXOIS-

T—To Y—Yo 22— %20
Iy L, l,
3QJIAHHYI0 HE JIeXKAIlyl0 Ha 9TOH mpsamoit Touky Mo (xo; yo; 20)-
VpaBHEHHE IUIOCKOCTH, TPOXOJSNIEH Uepe3 MaHHYI IPSIMYIO
r— X Y—uy Z— 2 . . .

= = napajuienbHo IPYroi JaHHOMW PAMON
I mq ny
T — X2 Y—1Y2 &= Z2 .
= = . YpaBHeHHE TUIOCKOCTH, TIPOXOISIIEN
l ma U
yepes 3aJaHHYI0 TIPSIMYIO W MEPIIEHIUKYJIAPHON 3aIaHHON TUIOC-
KOCTH. YpaBHEHHMs MEPHEHAUKYIISAPa, ONMYLUIEHHOTO W3 3aJ1aHHOU
TOYKH Ha JaHHYIO0 npsaMyo. HaxoxaeHue paccTosHus OT AaHHOU
TOYKH JI0 TJAaHHOM nipsiMoii. HaxoxkeHue o0IIero mepueHanKyispa
K JIBYM CKPENIMBAIOMIMMCS NPAMBIM. HaxoxaeHne KpaTdaiinero
PacCTOSHUS MEXIY ABYMs JaHHBIMH CKPEIIUBAIOIIAMUCS TTPIMBI-
MH.

U uepes

Tema 3. Jlunuu u nogepx-
HOCmU 6MOPO20 NOPAOKA

Kanonunueckue ypaBHEHHs AJTUIICA, THIEPOOIBI M Mapaboibl.
HccnenoBanne Gopmbl 3JumHIca, TUMEpOOIsl U mapaboisl o UX
KaHOHMYECKUM ypaBHEHUSM. DKCLEHTPUCUTET DJUINAIICA U THIEp-
60161, JlupexTpucs annunca u runepOoiisl. OnpeaeneHue IImnca
U TUnepOOoNbl, OCHOBAaHHOE HAa WX CBOMCTBE TO OTHONICHUIO K
TUpeKTpUcaM. DJUUTIC, TUepOoia W mapaboia Kak KOHWYEeCKHe
ceuenus. [lonspHble ypaBHEHHUs 3JuIHIICa, THIEpOONBI U mapabo-
7Bl YpaBHEHHsI KacaTeNbHBIX K JIIUICY, TUIIepOose u mapadoie.
OnTHueckue CBOMCTBA UIHMIICA, TUIIEPOOIIBI U 1apadOoIIbL.

[IpeobpazoBanue koA UIUEHTOB ypaBHEHUS JIMHUU BTOPOTO
nopsiZika TIpH Tiepexo/ie K HOBOM JeKapTOBOW CHCTEME KOOPIWHAT.
WHBapuaHThl ypaBHEHHsI JIMHUU BTOPOTo nopsjka. [lonstre Tuna
JTUHUHA BTOpOTo mopsiika. LlenTp nuaum Broporo mopsaka. CraH-
JAPTHOE YIPOIIEHUE JTF000Tr0 ypaBHEHUS JIMHUU BTOPOTO MOPSAKA
yTeM MOBOPOTa OcCeil. YIpollleHne ypaBHEHUS [EHTPAIbHOUN TTH-
HuK BTOporo mopsaka ([o # 0). Knaccudukaius meHTpaibHBIX
JUHUHA. YTpollleHHe ypaBHEHMS JUHHM MapaOoIM4ecKoro THMa
(I; = 0). Knaccudukauus nuauit mapabonudeckoro tuma. Pacna-
JIAIONIMECs] KPUBBIE BTOPOTO MOPSI/IKA.

[TonsTre moBepxHOCTH BTOpoOro nopsiaka. [IpeobpazoBanne ko-
3¢ GUINEHTOB ypaBHEHHS TOBEPXHOCTH BTOPOTO MOPSAKA MPH Tie-




pexojie K HOBOM JIeKapTOBOW cucteme KoopauHaT. MHBapuaHTbI
ypaBHEHUS MMOBEPXHOCTH BTOPOro mopsaka. LleHTp moBepxHoCTH
BTOpOro mopsiaka. CTaHAapTHOE YMpOIIEHHE JH000TO YpaBHEHUS
MTOBEPXHOCTH BTOPOTO MOPSAKA TyTEM ITOBOPOTA OCEH.

Knaccudukarms neHTpanbHbIX IOBEPXHOCTEN BTOPOTO MOPSIIKA.
Krnaccudukanus HeneHTpaibHbIX IOBEPXHOCTENH BTOPOTO MOPSIIKA.
Onmunconn. I'nnep6ononast. [Tapabononast. Konyc n nunuHaps!
BTOpOro mopsiaka. [IpsimonnHeliHble 00pa3yromiie MTOBEepXHOCTEH
BTOPOTO MOPSI/IKA.

Cooeprrcamenvnulii Mooynb 2. Inemenmul gvicuieil anzeopul

Tema 4. Komnnexcuoie yuc-
na. Anzebpa mHOzZ0U1EHO8.
Mampuywst u onpedenume-
au

KpaTkue cBeneHHs 0 KOMIUIEKCHBIX 4YHCiax. Anredpandeckue
MHorowieHbl. KpaTHbsie kopHu MHOTOuleHa. [Ipu3Hak kpaTHOCTH
kopHsi. [IpuHuun BeIIeNIeHUs: KpaTHbIX KopHel. Haxoxkienue Hau-
OonbIero oOIIero AeaUTeNs JIByX MHOTOUYIEHOB (aaroput™m EB-
knuaa). PasnoxkeHue MpaBWIBHOW palMOHANBHON JpoOM € KOM-
TUIEKCHBIMH KOA(GUIIMEHTaMHU B CyMMY NpocTeHInX npobei. Pas-
JIO’)KE€HUE anreOpandeckoro MHOrO4YIeHa C JIEHCTBUTENbHBIMUA KO-
3¢ punrieHTaMu B MPOU3BeIeHUE HEMPUBOJUMBIX JIEHCTBUTEIBHBIX
MHOXWTeNeH. PaszmokeHne MpaBUILHOW pallMOHANBHOW JPOOH C
JIEUCTBUTENBHBIMHA KOA((PHUIIMEHTaMH B CyMMY TPOCTEUIIINX JIPO-
Oeil ¢ 1ecTBUTETbHBIMA KO3 (HUIIMEHTAMHU.

[Tonsitue marpuisl. OCHOBHBIE ONEPALIMH HA/l MATPULIAMH U UX
CBOMCTBA. biIOUHBIE MATPHULIBIL.

[Tonsitne onpenenurens. BelpaxkeHne onpenenuTenst Henocpea-
CTBEHHO uepe3 ero 3neMeHThl. Teopema Jlannaca. CBoiicTBa omnpe-
nenuteneil. [lpumepsr Borumcnenus onpenenureneit. Omnpenenn-
T€JIb CyMMBI U npou3BeieHus: Matpuil. [lonsarue o6paTtHoit maTpu-
IIBI.

[TonsiTHEe TMHEWHON 3aBUCHUMOCTH CTPOK (CTOJIOIOB) MaTpPHIIHI.
[Tonsitue panra marpuisl. Teopema o 6azucHom muHope. Heo6xo-
JIMMOE U JIOCTATOYHOE yCIIOBUE PABEHCTBA HYJIIO OMPEICTUTEIIS.

Tema 5. Cucmemwt nuneii-
HbIX anzedpauyecKux ypas-
HeHnui

[ToHsITHE CUCTEMBI IMHEWHBIX aNTeOpanvdecKuX YpaBHEHUN U ee
pemienus. HerpuBuanbHas COBMECTHOCTh OJTHOPOJIHOM CHUCTEMBI.
VYcnoBue COBMECTHOCTH OOIIIENH TUHEHHON CUCTEMBI.

TouHble METOAbl OTHICKAHUSI PEIIEHUU JIMHEWHOW CHUCTEMBI:
KBaJpaTHasi CUCTEMA JINHEHHBIX YpaBHEHUN C ONpEETUTEIEM OC-
HOBHOW MaTpHIbI, OTIIMYHBIM OT HYJISI; OTBICKAHUE BCEX PEIICHUI
001melt THHEHHOM CHCTEMBI; CBOMCTBA COBOKYITHOCTH PEIICHUN O/I-
HOPOJHOMN CHCTEMBI.

[IpuGnmKkeHHbIE METOJbI PEIICHUSI JIMHEHWHBIX CHCTEM: METO]I
npocToi utepanyu (Metoa SIxkoOu); oOUMil HESBHBIN MeTOJ Tpo-
CTOW WTepanuu; MOIUGHUIIHPOBAHHBIA METO/ TPOCTONW WTEpaIny;
MeTo1 3eiiens; METOT BEpXHEN pelaKkcalii; UTEPalluOHHBIA Me-
Tox I1. JI. YUeOnImiena.

Cooeporcamenvnulit Mo0yab 3. IjiemMeHnbl MAMEMAMUYECK020 AHANU3A

Tema 6. Hucnosvie nocie-
dosamenbHOCIMU U (PYHK-
yuu. Ilpedensvt u nenpepwig-
HOCHMb

YucnoBsie mocneaoBaTeIbHOCTH W oniepauu Haj HuMu. Orpa-
HUYEHHbIC ¥ HEOTPAHUYEHHBIE MTOCIIEA0BATEIbHOCTH. beckoHeuHo
0oIbpIME U OECKOHEYHO Majlble MocienoBaTeIbHOCTH. OCHOBHBIE
CBOMCTBA OECKOHEYHO MAJIBIX MOCIIEI0BATEILHOCTEMN.

ITonsarue cxonsiencs mocueaosaresibHOCTH. OCHOBHEIE CBOI-
CTBa CXOJIsAIIMXCS T1ociieioBaTensHocteil. [IpenenbHbIil mepexo)i B
HEpaBEHCTBaX.

Omnpenenenne MOHOTOHHBIX TOcieoBaresbHOCTeH. [Ipu3Hak
CXOJIMMOCTH MOHOTOHHOM mocienoBaTenbHOCTH. [Ipumepsr cxo-
JSIIIIUXCST MOHOTOHHBIX ITOCIEnoBaTenpHocTeil. Yucno e.

[TonnocnenoBarensHocTh. [IpesenbHbIe TOUKH MOCIIEI0BATEIb-
HocTH. CylecTBOBaHHWE MpeAesIbHON TOYKH Y OTPAaHUYEHHOM 1o-
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cnenoBarenbHOCTH. O BBLICTICHUH CXOJSIICHCS TOJIIOCTeI0Ba-
TenbHOCTH. HeoOXoaumoe U JOCTaTOYHOE YCIOBHUE CXOAMMOCTH
MOCIeI0BaTeIbHOCTH.

[lepemennas Benmunna u pyHkmws. CnocoOsI 3a1aHust GyHKITHH.
[Ipocreiimue cBoicTBa QyHKITUH.

[Ipenen dynkuuu. Apudmernyeckue onepauuu Haja QyHKIHUS-
MU, UMerInMH Tipeent. CpaBHeHHe 0ECKOHEUHO MaJbIX M Oecko-
HEYHO OOJBITUX (DYHKITHA.

HenpepsiBHOCTE QyHKIMU. ApupMETHUECKHE ONepalud Haj
HenpepbIBHBIME (DyHKIMsiMU. CriockHast QyHKIMS U €€ HelpepbIB-
HOCTb.

Onpenenennie ¥ MpUMepsl MOHOTOHHBIX PyHKIHH. [ToHsITHE 00-
paTHO pyHKIHMH. MOHOTOHHBIE (PYHKIINH, UMEIOIINE 00OpaTHYIO.

[Tonsitue snementapHoi Gpynkuuu. PanonansHbie CTENEHH TTO-
noxutenbHbIx yuceln. [lokazatenbHas ¢yHkuus. Jlorapudmmue-
ckas (ynkus. ['unepoonmueckue ¢pynkiuu. CteneHHast GyHKIUS
¢ J00BIM JIEMCTBUTENBHBIM TIOKa3aTeneM. TpUroHOMeTpHuiecKHe
¢byukuun. O6paTHble TpUuroHomerpuieckue GyHkuuu. IlepBeiii u
BTOPO# 3amMevatesbHble Tipesienbl. [Ipeaensl HeKOTOPBIX CII0XKHBIX

(byHKIUN:
. V1i4zxz—1 1 . In(l1+x)
lim ——— = —, lim———= =1,
z—0 T n z=—0 €T
r—1 1— 1
lim ——= =1, lim ——2% _ 2
=0 =0 12 2

Toukwu pa3peiBa GyHKINHU U UX Kiaaccudukanus. Kycouno nempe-
pBIBHBIE (DYHKIIUU.

Tema 7. Ocnoevl Ooudghghe- [Tpupamenue aprymenta u Gpyskmuu. PaznoctHas popma ycio-
PeHyuanbio20 ucqucienus | Bus HernpepbiBHOCTH. OmpeseneHne NMpou3BoaHON. ['eomeTpude-
CKHui U (hu3ndeckuii cMbIc mpon3BoaHON. [IpaBas u neBas mpowns-
BoaHbIe. [loHsITHE TPOM3BOHON BEKTOPHOU (PYHKIUH.

HuddepennmpyeMocTs GyHKIHH B TouKe. CBSI3b MEX Ty U he-
PEHITUPYEMOCTRIO W HEMPEPBIBHOCTHIO (yHKIMHU. uddepermman
GyHKIMH.

[TpaBuna nuddepeHpoBanus CyMMbl, Pa3HOCTH, MTPOU3BEIE-
HUS U YaCTHOTO.

[Tpon3BoHAS CTETIEHHOW (PYHKIIUH C IETOYUCIEHHBIM TTOKa3a-
tenem. [lponsBonnas Gynkmun y = sin x. [IpousBoanas GyHKIIUH
y = cos z. [IponusBonnbie pynkumit y = tgx u y = ctgx. lpous-
BojHas GyHkuuu y = log, x (0 < a # 1).

TeopeMa o mpon3BOAHONU 0OpAaTHON PYHKITHH.

[TpousBoanas mokazatensHOU QyHkmun y = a* (0 < a # 1).
[Tpou3BoaHBIE OOPATHBIX TPUTOHOMETPHUECKHUX (DYHKIIHHA.

[TpaBuno nuddepeHTUpoBaHUS CIOKHON (QYHKITUH.

[Tonsitue norapupmuyeckoit npousBogHor (Gynkumuu. [Ipous-
BOJIHAsl CTETIEHHOW (DYHKIIUU ¢ JTFOOBIM JIeHCTBUTENHHBIM TIOKa3a-
Tenem. Tabymiia MpOU3BOIHBIX TIPOCTEHIIINX 3TIEMEHTAPHBIX (DYHK-
1107078

WNuBapuantHocTh (opMbl niepBoro nuddepennnana. opmyiibs
U npaBwia Beuuciienus auddepennunanos. Mcnonb3zoBanue aud-
(bepeHmana s ycTaHOBIEHUS TPUOTHMKEHHBIX (HOpMYyIT.

[ToHsiTHE TPOW3BOAHON N-TO TOPSI/IKA. 1-€ TIPOU3BOJIHBIE HEKO-
TOpbIX (QyHKIMI: cTeneHHod QyHkuun y = 2 (v > 0, a € R);
nokazaresibHol GyHkiuu y = a* (0 < a # 1); TpuroHoMeTpuye-
CKHX QYHKIIUN Y = SInx U Yy = cos x; IpOOHO-THHEHHOUN PyHKIIMH
ar +b

y:cx—i—d

(a,b,c,d € R). Dopmyna Jlelibnuua nns n-it nmpous-
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BOJHOMU mpou3BesieHus 1ByX GyHKuui. JuddepeHimanbl BEICIINX
TOPSKOB.
HuddepennupoBanne GpyHKIWH, 3a1aHHON TTapaMeTPUIECKH.

Tema 8. Heonpeodenen-
Hblll unmezpan. Humezpu-
posanue 8 I1eMEHMAPHBIX

dynkyuax

[Tonsitue mepBooOpazHoit ¢yHkiuu. Heompenenenusiit uHTe-
rpasn. OCHOBHbIE CBOMCTBA HEOIpeieNIeHHOro uHTerpaia. Tabmuna
OCHOBHBIX HEOTPEICIIEHHBIX HHTETPAJIOB.

WuTerpupoBaHie METOI0M 3aMEHBI TIEPEMEHHOHN (METOI0M IO/
cTaHOBKHM). IHTETpUpOBaHUE 1O YaCTSIM.

WurerpupoBanue panuonansHoi npodu. Meton Octporpasicko-
ro. HTerpupoBanue HEKOTOPHIX TPUTOHOMETPUUECKUX BBIpaXKe-
Huit (BIpaxkeHnit Buma R(sinz,cosx), rme R — panmoHanbHas
¢bynkuus). UaTerpupoBanne 1poOHO-THHEHHBIX UPpAlliOHAIBHO-

[ax +b
cteit — pynkumii Buga R | x, { % . UnTerpupoBanue 6uHO-
cx

MUATBHBIX qu(depeHmanos — Beipaxenuii Bujga =™ (a + bx™)Pdzr.
WuterpupoBanue KBaJpaTUYHBIX HPPAIMOHAIBHOCTEH, TO €cThb
¢Gyukuumit Buma R(z, v ax? + br + ¢), HOCPEACTBOM MOJACTAHOBOK
Diinepa. UHTErpupOBaHne KBaIPaTHIHBIX HPPATHOHATHLHOCTEH 03
MPUMEHEHUS MOJICTAaHOBOK Ditniepa. [ToHsATHE 00 AIITUNTHYECKUX
HUHTErpajax.

Tema 9. Ocnosnvie meope-
Mbl 0 HEnpPepvIeHbIX U OUG)-

depenyupyembix Gynkyu-
fAx

HeoOxoanmoe 1 1ocTaTOYHOE YCIIOBHE CYLIIECTBOBAHUS TIpejiena
¢byukuun B Touke (kputepuit Komm). JlokanbHast orpaHU4E€HHOCTh
GyHKIMH, UMEIIIed mpenen B Toduke. Teopema 00 yCTOMUYHBO-
CTH 3HaKa HernpepbiBHON (yHKuuu. [Ipoxokienne HernpepbIBHON
(byHKIUY uepe3 HyJIb IPU cMeHe 3HaKoB. [IpoxoskneHne HerpephIB-
HOW (QyHKLMHU depe3 JTrdoe mpoMexyTodHoe 3HadeHue. OrpaHu-
YEHHOCTh (DYHKIIMHU, HEMPEPHIBHOM Ha cerMeHTe (repBasi Teopema
Beitepmtpacca).

TouHast BepXHss U TOUYHAs HYKHSASA IPAaHU (QYHKLMU HA JIAHHOM
MHOecTBe. JlocTmkenne QyHKINEH, HeMpepbIBHOW Ha CETMEHTe,
CBOWX TOYHBIX TpaHeill (BTopas Teopema BelepmiTpacca).

Boszpacranue u yOpiBaHue QyHKIMU B Touke. JIOKaabHBIN Mak-
CUMYM M JIOKaJIbHBIM MUHUMYM QyHKuMH. HeoOxoaumoe yciosue
sKkcTpeMyMa nuddepeHunpyeMoi GpyHKun. Teopema o HyJe Ipo-
W3BOJIHOM (Teopema Poms).

dopmyna KoHeuHBIX MpupanieHnid (popmyna Jlarpanxka). Ilo-
CTOSIHCTBO (DYHKIIMHU, UMEIOIIIEH Ha MHTEpBaJle paBHYIO HYJIIO IpoO-
M3BOJIHYIO. Y CJIOBUS MOHOTOHHOCTH (pyHKIMU Ha uHTepBane. OT-
CYTCTBHE y IIPOM3BOJHOM TOYEK pa3pbiBa NMEPBOrO pojia U ycTpa-
HUMBIX pa3pbIBOB.

[Tpumeps! BeIBOAA ¢ MOMOIIBI0 (hopMyIibl JlarpaHika Mmosie3HbIX
HEPaBEHCTB:

|sinzy — sin x| < |21 — 29,

|arctg 1 — arctg xo| < |71 — 22

O606mennast popmyia KoHeUHBIX TipupanieHuit (hopmyna Ko-
ITH).

0 oo
PackpbiTre Heolpe ielieHHOCTEN BU,1a 0 u — (mpaBwiio Jlonura-
o0

ns1). PackpeiTre HeonpeaeneHHocTel aApyrux BuaoB (0 - 0o, 0o — oo,
1%, 0% m o).

®opmyna Teinopa. OcraTtounslii wieH B ¢opme Jlarpanxa,
Komm u Ileano. ®opmyna Makiopena. OleHKa OCTaTOYHOTO
yjieHa JUisi Mpou3BOJIbHOM (yHkiuu. Paznoxkenue no Qopmyne
Makrnopena snemeHTapHeix QyHkimit f(z) = e, f(z) = sinz,
flx) =cosx, flz)=In(l+z), f[flz)=(0+2)" (a¢€R),
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f(z) = arctg x. Beruucnenue uucina e. Mcnons3oBanue Gpopmyiibi
MaknopeHa A aCHMIITOTUYECKUX OLIEHOK 3JIeMEHTapHBIX (yHK-
IIUI W BBIYUCIICHUS TIpeIesIOB. Berancienne orapupMudeckoit u
00paTHBIX TPUTOHOMETPUIECKUX (DYHKIINI. BhauciieHne TpuroHo-
MeTpuUecKnX (GyHKIUH, MoKa3aTenbHON QyHKIMHU U runepOoimnye-
CKHUX (DYHKLHUH.

Tema 10. Hccreoosanue OTbICKaHUE Y9aCTKOB MOHOTOHHOCTH (PYHKINU. OTBICKaHHUE TO-
2pacjuka Qynkyuu u Ha- | 4€K BO3MOKHOrO HKcTpemyma. IlepBoe M BTOpOe aMCTaTOYHbBIE
X0xcOoeHue ee MaKcumaib- | yCioBHs dKCTpemyma. PeiieHue Bompoca O HAJIMYUU AKCTPEMY-
HO20 U MUHUMATILHO20 3HA- | Ma (DYHKIIUHU, HEMIPEPHIBHOU, HO Heu(depeHIupyeMoi B JaHHOM
yeHuil Touke. O01as cxema OThICKaHUs IKCTPEMYMOB.

Hanpagnenue BbIMykiocTH rpaduka QyHkunu. OmnpeneneHue
Touku neperunda. Heobxonumoe ycnosue neperuda. [lepsoe u BTO-
poe JocTatouHble ycnoBus neperuda. O6001eHus: NepBoro J0cTa-
TOYHOTO YCIIOBUS Teperuoa.

TpeTrbe 10cTaTOuHOE yCIIOBHE SKCTpEMyMa M Meperuoa.

AcumnToTsl rpaduka QyHKIUH.

Cxema uccnenoBanusi rpaduka GyHkuun. OTbICKAHHE MaKCH-
MaJbHOTO U MUHUMAJIbHOTO 3HaYeHul ¢pyHkuuu. Kpaesoii skcrpe-

MyM.

Tema 11. Onpeoenennviii Nurterpansubie cymmbl. MHTErpupyemocTs. [loHsiTHE BepxHEl u
uHmezpan u e20 npunoice- | HkHed cymMmm. CBOMCTBAa BEPXHUX U HIDKHUX CYMM.

HUA HeoOxoaumoe ¥ JIOCTaTOYHOE YCIOBHE WHTETPUPYEMOCTH.

CBoiicTBO paBHOMepHOW HempepbIBHOCTH GyHKIMH. Teopema o
PaBHOMEPHON HENPEPBIBHOCTH. MHTErpupyeMOCTh HENMPEPBIBHBIX
¢bynkuuid. MHTErprpyeMOCTb HEKOTOPBIX Pa3pPBIBHBIX (DYHKIIHMA
(OrpaHMYEHHBIX HA CErMEHTE U UMEIOLIUX JIMIIIb KOHEYHOE YHUCIIO
TOUEK pa3phIiBa, KYCOYHO HEMPEPBIBHBIX Ha cerMenTe). MHTerpu-
PYEMOCTb MOHOTOHHBIX OTPAaHUYEHHBIX (QYHKITHH.

OcCHOBHBIE CBOMCTBA OIpeJIeIeHHOro HHTerpaina. OueHKH UHTe-
rpanos. IlepBas ¢opmyna cpeanero 3nauenus. Ilepas popmyna
cpenHero 3HadeHus B 00001meHHo0i (hopme. Bropas ¢popmyna cpen-
HEro 3HAYEHUS.

CyiiecTBOBaHHE TEpBOOOPA3HON ISl HEMpPEepBIBHON  (PyHK-
uuu. OcHOBHas (GopMysia HHTErpaIbHOro ucuucieHus (popmyia
Hprorona-Jleitonumna). 3amMeHa nepeMeHHON T0J1 3HAKOM OIlpee-
neHHoro uHTerpana. dopMmyna MHTErpUPOBAHMS MO YACTAM IS
ornpeseneHHbIX HHTerpanoB. Octatounslit uneH Gopmynsr Teitno-
pa B MHTETpaJibHOM hopme.

Hepagenctso I'enbaepa qns cymm. HepaBencTtBo ByHsikoBckoro
Jsi cymm. HepaBeHcTtBO MuHKOBCKOro mist cymm. HMHTerpupy-
€MOCTh TPOU3BOJIBHON TMOJIOKUTEIBHON CTENEHU MOyl HUHTe-
rpupyemoii ¢pyHkunu. HepaBencTBo ['enbaepa Juisi WHTETpasioB.
Hepasencteo Komm-bynskosckoro aist narerpanos. HepaBencTso
MUHKOBCKOTO JIJ1s1 HHTETPAJIOB.

[TonsiTre nocko kpuBoil. [lapameTprudeckoe 3ajJaHle KPUBOM.
[TonaTtne npoctpaHCTBEHHOW KpUBOM. [IOHATHE IIIMHBI 1yrH KpH-
BOH. JlocTaTOUHBIE YCIIOBHS CHPSMIISIEMOCTH KpUBOU. POpMYyIIBI
JUTSI BRIYUCIICHUS JJIMHBI IyTH KpuBol. Juddepennnan nyru. [pu-
Mepbl BBIYMCIIEHUS JUIMHBI JyTH: JUIMHA JIyTW UUKIOW/bI, JJTUHA
ydacTKa [eMHOU JTUHUH, JTHHA JTyTH SJUIUIICA.

[TonsTHE KBaApUpyeMOCTH TUIOCKOH durypsl. Ilnomans kBaapu-
pyemoii mockoit ¢urypsl. [lnomans KpUBOIUHEHHONM Tparnenuu.
[Tnomane kpuBoIMHENHOTO cekTopa. [Ipumepsl BrIUUCIEHUS TITO0-
majaei.

[Tonsarue xkybupyemoctu u o0bema. KyOupyemMocTs UITHUHIPOB,
CTYTEHYaThIX Tell, Tesl BpamieHus. dopmyna o0bema HMUIUHIpA.
dopmyna oobema Tena BpameHus. [Ipumeps Beraucienus: oone-
MOB.
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[ToBepxnocTs Bpamienus. [lonsitue kBagpupyemMocT MOBEPXHO-
CTH BpalleHus. /[ocTaTounble yclIOBUS KBaJAPUPYEMOCTH MOBEPX-
HOCTH BpanieHus. ®opmyiia mionaan NTOBEPXHOCTH BPAILICHHUS.

Macca u IEeHTp TSKECTH HEOTHOPOAHOTO CTepkHs. Pabora me-
PEMEHHOU CHIIBI.

Tema 12. Ilpubnusrcennvie
Memoobl GbIUUCTIEHUA KOP-
Hell ypaeHeHUll u onpeoe-
nennvix unmezpanos. Yuc-
noevle paovl. Dyuxkyuo-
HalbHble NOC1E008aMENb-
HoCmU U psosl

[TpubmmKeHHBIe METOIBI BBIUHUCIIEHUST KOPHEH ypaBHEHUWN: Me-
TOJ «BUJIKW», METOJI KacaTelbHBIX (MeTo1 Hhl0TOHA), METOT XOP/I,
METO/1 UTepaIuii (MoCIeI0BATENHHBIX MPUOIIKEHUN).

[TpubnuxeHHbIE METOIbI BEIYUCIICHHSI ONPE/IEIICHHBIX HHTETpa-
JIOB: METOJI IPSIMOYTOIFHUKOB, METOJI Tpalleluii, MeTo T mapados
(meron CumricoHa).

UucnoBoil psg U ero 4acTUUHbIe CyMMbI. Cxonsiuecss U pac-
xonsmmecs psaasl. Kpurepunit Komm cxonumocTu psima. Heooxonm-
MOE yCJIOBHE CXOAMMOCTHU psjia. HeBnusinue Ha cXOAMMOCTH psjia
no0aBlIeHUs WKW OTOpachIBaHUS YHUCIIA YICHOB, YMHOXKEHHUS Ha
OTJIMYHYIO OT HYJISI TOCTOSTHHYIO.

Heobxonumoe u 10CTaTOuHOE yCIOBUE CXOIUMOCTH psifia C To-
JIOKUTETHHBIMU uiieHaMu. [ [pu3Haku cpaBHEHUS JI71s PSIIOB C MOJI0-
)kutelbHbIMU WwieHamu. [Ipu3naku JlanamGepa n Komm cxonumo-
CTH PSAJZIOB C TOJOKUTEIBHBIMH WieHaMHU. MHTerpaibHBIN MpU3HaK
Komm-Maknopena. [lpusnak Paabe. OTcyTCTBHE YHHBEPCATHEHOTO
psilla CPaBHEHHS.

[Tonsitust abconOTHO M YCIOBHO cxojsuierocst psja. Teope-
Ma PuMaHa o0 mepecTaHOBKE 4YJIEHOB YCIOBHO CXOJSIIETOCs psia.
Teopema Kommu 0 mepectaHOBKe YI€HOB aOCOJIFOTHO CXOISIIETO-
cs pana. ApudMeTHdecKue oreparii HaJl CXOISIIAMUCS PSIIaMU.
[Tpu3HAKH CXOTUMOCTH MMPOU3BOJIBHBIX PSAIOB: MpU3HaK JIeiOHmIa,
npusHak [upuxie-Aobens.

[Tonstue H6eckoHeUHOTO Tpou3BeeHus. CXOMASIIUECST H PacXo-
JsTecs: OeCKOHEYHBIEe Mpou3BenieHHs. CBSA3b MEXIY CXOIHUMO-
CTBI0 OECKOHEYHBIX MPOU3BEICHUN U PSI/IOB.

[TonsiTne (GyHKIHMOHANBHOUN MOCIEN0BATENHLHOCTA U (YHKIIHO-
HainbHOrO psjna. CxoauMoCcTh (PYHKIIMOHAJIBLHOM MOCIEN0BATENb-
HOCTH B TOYKE W Ha MHOXecTBe. [loHATHE paBHOMEpPHOW CXOIH-
MocTi Ha MHOXkecTBe. Kputepuit Komm. /loctatounsle npusHa-
KM PAaBHOMEpPHOU CXOJIMMOCTHU. [TowieHHBIH mepexos K mpeneny.
HermpepbiBHOCTE CyMMBI (DYHKIIMOHATBHOTO Psijia U mpejesa GyHK-
IUOHAJIEHOM TIOCTIEJ0BATETEHOCTH.

[TounenHoe WHTErpUpOBaHWE W TOWIeHHOE nuddepeHnnpora-
HUEe (YHKIMOHAIBHBIX IOCIeN0BaTeNbHOCTEH U psinoB. Cxomu-
MOCTh B cpejiHeM. PaBHOCTEneHHasi HEMPEPHIBHOCTH IOCIE/I0BA-
tenbHOCTH (PyHKIMHA. Teopema Apuena.

CrenenHo#t psig u o01acTb €ro cXoJUMOCTU. HempepbIBHOCTH
CYMMBI CTENeHHOTo psiaa. [lounenHoe nHTerpupoBanme U MOYJIeH-
Hoe nuddepeHnpoBaHre CTENEHHOTO psna. Paznoxenue ¢GyHK-
UM B CTETIEHHOU psiji. PaBHOMEpHOE puOIMmKeHne HelpephIBHON
¢byHkuuu MHOTrOwWIeHaMu (Teopema Beliepuirpacca).

Tema 13. @yuxkyuu, 3a6u-
cAwue 0m HeCKoNbKUX ne-
pemennvix. Hesgnvie pynk-
yuu

EBKIMIOBA MJIOCKOCTh M €BKIUAOBO MpocTpaHCTBO. [loHsTHE
GbyHKIMM IBYX U Tpex nepeMeHHbIX. [loHaTus m-mepHoro xoop-
JIMHATHOT'O ITPOCTPAHCTBA U 11-MEPHOT'0 €BKJIN0BA [IPOCTPAHCTBA.
MmuosxecTBa Touek nmpoctpancTBa L™ . [lonatue dpyHKIUHU m mepe-
MEHHBIX.

Cxopsmuecs: MOCIeN0BaTEIbHOCTH TOUEK B MPOCTpaHCTBe ™.
Kpurepuit Komm cxogumocTu mocieaoBaTelibHOCTH. Bo3mMoxk-
HOCTb BBUIEIUTb M3 JIFOOOM OIrpaHUYEHHOW I10CIIEN0BATENIBHO-
CTH CXOJSIIYIO0CA NOIIOCIIEA0BAaTENbHOCTE (TeopeMa bombrano-
Beiiepmitpacca). [lonsitue npenena (QyHKIHMM HECKOJIBKUX Tiepe-
MeHHBIX. beckoneuno Manble ¢pyHkuun. Heodxoaumoe n jocratod-
HOE yCJIOBHE CYIIIECTBOBaHMS ITpejiena QyHKLUNHU B TOUKE (KpUTEpUd
Komm). [ToBTOpHBIE MIpeiebI.
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OnpeneneHre HENPEPHIBHOCTH (PYHKIIUU HECKOJIBKUX MEPEMEH-
HBIX. ApH(MeTHUECKHE ONEepaliy HaJ HeMpephIBHBIMUA (DYHKITH-
sMu. HenpepbIBHOCTE ci10kHON ¢GyHKIMH. Teopema 06 ycToiuu-
BOCTH 3HaKa HempepblBHOM (yHKuuu. Teopema o MpPOXOKICHUU
HEMpepbIBHON (PyHKIMH Yepe3 000e MPOMEKYTOUHOE 3HAUCHHUE.
OrpannyeHHOCTb (YHKIHH, HENPEPHIBHOM HAa 3aMKHYTOM Orpa-
HUYEHHOM MHOXkecTBe. JlocTikenne GyHKIMeH, HeMpephIBHOW Ha
3aMKHYTOM OIpaHHY€HHOM MHOKECTBE CBOMX TOUHBIX rpaHeid. [1o-
HSITHE PAaBHOMEPHOW HENPEPBHIBHOCTH (DYHKLMU HECKOJIBKUX Tepe-
MEHHBIX.

YacTHbIe TIPOU3BOIHBIE (PYHKITUU HECKOIBKUX NepeMeHHbIX. [1o-
HsATHE T depeHITnpyeMocTH PYHKIINN HECKOIBKUX TIepeMEHHBIX.
[Tonsitue nuddepeHnnana GyHKIMM HECKOJIBKUX TEpPEMEHHBIX.
HubdepenumpoBanne cinoxHoi ¢pyHkinuu. UHBapuanTHOCTH (op-
Mbl miepBoro nuddepenunana. [IpousBoaHas 1o HampaBJIEHHIO.
I'paguent.

YacTHble MPOM3BOIHBIE BHICIIUX MOPSIKOB. AuddepeHpans
BBICIIHX TIOpsiiKOB. Dopmyra Teitnopa mist GyHKIIUK 1m0 TIepeMEH-
HBIX C OCTaTOYHBIM WieHOM B opme Jlarpanxka, B hopme Ileano.

[Tonsitue skcTpemyma GyHkuu m nepemeHHsix. Heooxoaumbie
YCIOBHS JOKAJIBHOTO 3KCTpeMyMa. Jl0CTaTOUHBIE yCIIOBUS JTOKAJIb-
Horo 3kcTpemyMa. Ciiydait pyHKINHU IBYX repeMeHHBIX. [Iprumeps!
ucciieIoBaHusl QYyHKIMH HA SKCTPEMYM.

Brimykibsie MHOXKeCTBA U BbIyKIIble (hyHKIUU. CyliecTBOBaHHE
MHUHHUMYMa Yy CHJIBHO BBITYKJIOW ()YHKIIUU M €TUHCTBEHHOCTh MHU-
HUMYMa y CTPOTO BBIMYKIJION ¢yHKINU. [Tonck MUHUMyMa CHITBHO
BBIMYKJIOW (QYHKIIUH IPaTUEHTHBIM METOJIOM.

[Tonsitue HesBHOM GyHKIMHU. TeopeMa O CyIeCTBOBAHUH U AU (-
(bepennupyemMocTy HesiBHOU (QyHKIMK. Bpruncienue 4acTHBIX IPo-
U3BOJHBIX HESIBHO 3a/laHHON (QPyHKIUU. OcoOble TOUKH TTOBEPXHO-
CTH ¥ THIOCKOW KpUBOH. Y ClI0BHS, 00ecieunBalolie CyIecTBOBa-
Hue s Gyukuuu y = f(x), 3agaHHON HESIBHO, 0OpaTHON (yHK-
107078

[Tonsitue 06 onpeneneHnn HESIBHBIX (YHKUIUNA CUCTEMON (PyHK-
UOHAJIBHBIX ypaBHEHUH. Teopema O pa3pelIMMOCTH CHCTEMBI
(GYHKIMOHAIBHBIX YpaBHEHUH. BbruncieHne 4acTHBIX TTPOU3BOJI-
HBIX (DYHKUHH, HESBHO ONPEIENIIEMBIX IOCPEICTBOM CHCTEMBI
(yHKIMOHAIBHBIX YPaBHEHHUH.

[Tonsitue 3aBucumoctu pynkuuid. /JJocrarounoe ycnoBue Hesa-
BHUCHUMOCTH. DYHKIIMOHATBHBIE MATPHUIIBI M WX TIPHIIOKEHUSI.

[lonsTne ycnoBHOro skcTpemyma. MeToa HEONpeIelIeHHBIX
Muoxwutenel Jlarpamka. Jloctatounsie ycinous. [Ipumepsr. Oru-
Oaromiasi ¥ JUCKPUMUHAHTHASI KPUBAsi OJIHONIAPAMETPUIECKOTO Ce-
MEHCTBA TUIOCKUX KpHUBBIX. COMPUKOCHOBEHHE IMIOCKUX KPHUBBIX.
Kpneusna miiockoi kpuBoit. Hopmans k miockoi KpuBoi. DBOIOTa
Y HBOJIBBEHTA.

Tema 14. Jlsoiinvie u Onpenenenue ABOMHOrO MHTErpana ajisa npsimoyroyibHuka. Cy-
kpamnule unmezpansl. He- | mecTBOBaHWE IBOWHOTO WHTETpaja I MpsMoyrojibHuKa. Ompee-
coOcmeenHble UHmMEZPAIbL. | JIEHUE W CYIIECTBOBAHUE TBOMHOTO WHTETpaia JJIs MPOU3BOILHOM
Humezpansl, 3asucawue | obnactu. OnpeneneHne ABOMHOTO WHTErpaja MpU MOMOIIH TMPO-
om napamempos. Paovt u | n3BONbHBIX pa3duenunit obnactu. OCHOBHBIE CBOMCTBA JBOMHOTO
unmezpanst QOypsve uHTerpana. CBelieHHe ABOWHOTO MHTErpalia K MOBTOPHOMY OJIHO-
KpaTHOMY.

TpoliHble U n-KpaTHBIE WHTETPAJIB. 3aMeHa TIEPEMEHHBIX B 11-
KpaTHOM uHTerpane. [I[pubnmkeHHOe BRIYHCIICHHE N-KPATHBIX WH-
TErpaJios.

[Tonstue HecoOCTBEHHOTO UHTETpajia MepBoro poaa (ogHOMEp-
HBIM cydait). Kputepnii Komm cxoaumocTn HeCOOCTBEHHOTO WH-
Terpaja nepBoro poja. JloctaTouHbie MPU3HAKK CXOUMOCTH. AO-
COITIOTHAS M YCIIOBHASI CXOJJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
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3ameHa niepeMeHHbIX 101 3HAKOM HECOOCTBEHHOT'O MHTErpasia u
(dbopMyia HHTETPUPOBAHUS TI0 YACTSIM.

[ToHsTHe HECOOCTBEHHOTO WHTErpalia BTOPOTro poja (oJHOMEp-
Hbli ciydait). Kpurtepuit Komm.

['maBHOE 3HAYeHHE HECOOCTBEHHOTO HHTETPaa.

[lTonaTue xkpaTHBIX HECOOCTBEHHBIX HMHTerpasioB. HecoOcTBeH-
HBIe MHTETpajbl OT HEOTPULATENLHBIX (YHKINNA. HecobcTBeHHBIE
WHTETpalibl OT 3HAKONEepeMEeHHbIX (YHKUMH. ['J1aBHOe 3HavdeHHe
KpPaTHBIX HECOOCTBEHHBIX HHTETPAJIOB.

[TonsiTe cOOCTBEHHOTO UHTETpasa, 3aBUCSIIETO OT MapaMmerpa.
CBoiicTBa HEMIPEPBIBHOCTH, HHTETpUPYyEeMOCTH U auddepeHnupye-
MOCTH COOCTBEHHBIX MHTErpajioB, 3aBUCALINX OT rMapameTpa. Ciy-
yaif, Korja npejaenasl WHTETPUPOBAHHUSI COOCTBEHHOTO WHTErpaja
3aBHCAT OT MapaMeTpa.

[TonsiTHe HECOOCTBEHHOTO MHTETPaJIa IIEPBOTO POJIa, 3ABUCSIIIETO
oT napametpa. [loHsiTHe paBHOMEPHOI CXOTUMOCTH HECOOCTBEHHO-
ro MHTETpaja, 3aBUCSIIEro OT MapameTpa. CBOMCTBa HENMPEPHIBHO-
CTH, UHTETPUPYEMOCTH U U DHEepeHIPYEMOCTH HECOOCTBEHHBIX
WHTETPaJiOB, 3aBUCSIINX OT rmapamerpa. HecoOcTBeHHBIE HHTETpa-
JIBI BTOPOTO POJia, 3aBUCSINKE OT apameTpa. [I[pumeHenue Teopun
HMHTETpaJioB, 3aBUCANINX OT TapaMeTpa, K BBIUUCICHUIO HECOO-
CTBEHHBIX WHTETPAJIOB.

Ditnepos uHTErpa mMepBoro poaa — 6era-pyuxuus, B(p, q). Dii-
JIEPOB HHTErPaJl BTOPOro poja — ramma-¢pyukius, I'(p). Obmacts
CXOAMMOCTH HHTerpanoB Diinepa. HempepsIBHOCTh HHTErpaioB
Oiinepa. CyiiecTBOBaHHWE MPOU3BOTHON JIFOOOTO Mopsaka y GyHK-
mu ['(p). ®opmyna npusenenust 1st I'(p). CBoiicTBO cMMeTpHH
st Gyukun B(p, ¢) u popmysisl npusenenus st B(p, q). Cesizb
MEX]ly JUIepOBBIMU MHTErpajaMH. BeIHHCIEHHE OIpe/ieNIeHHbBIX
HHTETPAJIOB C TIOMOIIBIO SUIEPOBBIX UHTETPAJIOB.

®opmyna CtupauHra.

CoOcTBeHHBIE KpaTHbIE MHTErPaIbl, 3aBUCSIIINE OT MapaMeTpoB.
HecoOcTBeHHBIE KPaTHBIE HHTETPAIBI, 3aBUCSIIIHAE OT TAPAMETPOB.
[TpunosxeHre KpaTHBIX WHTErPAJIOB, 3aBUCSIIUX OT HapaMeTpa, K
TEOPUHU HBIOTOHOBA MOTEHIIHANA.

[Tonstne 06 OPTOHOPMHUPOBAHHBIX CHUCTEMax M 00 oOmEeM ps-
ne dypre. 3aMKHYTHIE U MOJIHBIE OPTOHOPMHUPOBAHHBIE CHCTEMBI.
PaBHOMepHOE pUOIMKEeHNE HENPEPHIBHOUN (DYHKIIMHA TPUTOHOMET-
PUYECKUMU MHOTOYJICHAMHU. YCJIOBUSI PABHOMEPHON CXOAMMOCTH
W TIowJIeHHOTO MU(depeHInpoBaHUS TPUTOHOMETPUUIECKOTO psijia
Dypse.

O6pa3 dypwe u ero mpoCTEHIIIEe CBOMUCTBA. Y CIIOBUS PA3JIOKH-
mocTH pynkuuu B unterpan Oypeoe. [Ipsimoe u o6parnoe npeobdpa-
3oBaHus Dypbe.

[TonsTre KpaTHOTO TpUTOHOMETpHUecKoro psiza Pypre U ero
NPSIMOYTOJIBHBIX M C(HEpPUYECKUX YAaCTUYHBIX CYMM. YCJIOBHS
CXOAMMOCTH KPATHOTO TPUTOHOMETPHUYECKOTO psija. Paznoxenue
¢byukuuu B [N-KpatHblid unterpan @ypobe.

Tema 15. Kpusonuneiinoie
unmezpanwl. Ilogepxnocm-
Hble unmezpanwl. Jiemen-
mol meopuu nojs. nemen-
mol meopuu Kpuevlx u no-
eéepxHocmeil

OmnpeneneHus: KPUBOJWHEHHBIX WHTETPAIOB M UX (PU3WUECKUN
cMmbicit. CyniecTBOBaHHE KPUBOJUHEHHBIX HHTETPAJIOB U UX CBEJIE-
HHUE K ONPEJIETICHHBIM UHTErPajiaM.

[TonsTie noBepxHocTH. PeryngpHasi mOBEpXHOCTh. 3a/laHUE TIO-
BEPXHOCTH C TIOMOIIbIO BeKTOPHBIX (pyHkmwid. KacaTenpHast muoc-
KOCTh M HOPMaJIb K MOBEPXHOCTU. OTHOCTOPOHHUE U IBYCTOPOHHHUE
MTOBEPXHOCTH.

[Tonsitue muioniaaun noBepxHoctu. KBaapupyeMocTs riiaikux mno-
BEPXHOCTEH.

[ToHATHS MTOBEPXHOCTHBIX MHTETPAJIOB MEPBOTO U BTOPOTO POJIA.
CyuiecTBOBaHUE TOBEPXHOCTHBIX MHTETPAJIOB MEPBOTO U BTOPOTO
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ponoB. IloBepxXHOCTHBIE UHTErPAJIbl BTOPOTO POJia, HE 3aBUCSIIINE
OT BEIOOpA JEKapTOBOU CUCTEMBI KOOPIUHAT.

B3anmHuble 6a3ucsl BekTopoB. KoBapnaHTHBIE M KOHTpaBapHaHT-
HbIE KOOpJMHATHI BeKTOpOB. [IpeoOpa3oBanust Gaszuca U KOOpau-
Hat. lHBapuaHThl TUHENHOTO omneparopa. JluBepreHius u poTop
JIMHEHHOI0 oneparopa.

CkangpHoe u BekTopHOe 1oiie. ['paguent. [Ipon3BoaHsle 1o Ha-
npasiennio. /luseprennns n porop. IlosropHsle onepanuu. Bripa-
JKEHUE B KPUBOJHWHEHHBIX KOOPJAUHATAX TPATUEHTA, TIPOU3BOTHBIX
10 HAMPABIIEHUIO, JUBEPTEHIIMU U pOTOpa. Beipaxkenue onepartopa
Jlanutaca B KpUBOJIMHEMHBIX OPTOTOHABHBIX KOOpAUHATaX. Beipa-
’KEeHHWEe OCHOBHBIX OTepalfii TeoOpuH ToJis B IWIMHAPUIECKON M
cheprueckoi cucteMax KOOpAWHaT.

®opmyna ['puna. @opmyna Crokca. @opmyna Octporpaacko-
ro. BeIpaxxeHue TIomaaMd TUIOCKOM 00J1acTH 4epe3 KPHUBOJIHU-
HEHHBIM HWHTerpasl. BrlpakeHHe oObeMa depe3 TOBEPXHOCTHBIN
WHTETpall. YCIIOBHUS, TIpU KOTOpHIX IuddepeHnnansHas Gopma
P(z,y)dx + Q(x,y)dy npencrapiser coboit monHslit auddepeH-
nuan. [loTeHnuanbHbIe U COIEHOUIATTbHBIE BEKTOPHBIE TTOJIS.

Bekropnasi pyHkumsi: mpenen, HENPEPHIBHOCTb, IMPOU3BOIHAS,
nuddepennupyeMocTs, popmyita Telnopa, HHTETPaIbI.

Perynsipuslie kpuBbie. Kacarensnas k kpuBoil. Conpukacaronia-
ACs IIIOCKOCTH Ui KpuBoM. KpuBu3Ha kpuBoil. Kpyduenue KpuBoi.
®opmynsl Opene. HatypanbHble ypaBHEHUS KPUBOM.

[lepBas kBaapaTuuHas ¢popma noBepxHoctu. Mzmepenus Ha mo-
BepXHOCTH. BTopas xBaapaTnuHas ¢popma noBepxHocTu. Kiaccu-
¢bukanus Toyek peryiaspHoil moBepxHocTH. KpuBu3Ha KpHBOW Ha
noBepxHocTH. CrienuanbHble JIMHUU Ha moBepxHocTH. Dopmyiia
Oitnepa. CpenHsis U rayccoBa KpMBHU3HA MOBEpXHOCTU. Teopema

l"aycca.
Tema 16. /{lupgpepenyuans- JuddepenunaibHble ypaBHEHUS W PUBOASIINE K HUM 3a/1a4H.
Hble ypasHeHUs OO6bikHOBeHHBIE TU(PEpEeHIIaTbHBIE YPABHEHUSI U yPAaBHEHHS B

YACTHBIX IPOU3BO/IHBIX.

YpaBHEHHE ¢ pa3leNsIoImUMHUCS TepeMeHHBIMA. OnHOpoIHOe
M HEOJHOPOJHOE JINHEHHOe ypaBHEHHe repBoro nopsaka. Cyie-
CTBOBAaHME M €JIMHCTBEHHOCTh PEUICHMsS HA4yaJbHOM 3ajauu Ui
ypaBHEHHUs [IEPBOTO Mopsijika. UHTerpupoBaHue ypaBHEHHUs, HEPa3-
pEIIeHHOT0 OTHOCUTENIEHO TPOM3BOIHOM, MyTeM BBEJCHUS Tapa-
MeTpa. OcoOwle pemieHust Takux ypaBHeHHH. CylliecTBOBaHHWE U
€IMHCTBEHHOCTh PEIICHUs] HAadaJbHOM 3a/auM JJii HOpPMallbHOU
CUCTEeMBI YPAaBHEHUH TIEPBOTO TTOPSIJIKA.

Jluneitnoe auddepennunanbHoe ypaBHeHue n-ro nopsjaka. Oc-
HOBHBIE CBOMCTBA TMHEHHOTO ypaBHEHUS C TOCTOSTHHBIMU KO3 hu-
ueHTaMu. O0IIre cBOHCTBA TMHEHHOTO ypaBHEHUS 1-TO TIOps/IKa.
OpHOpoIHOE TMHEWHOE ypaBHEHHE Nn-TO nopsaka. Heomqnopoauoe
JIMHEWUHOE ypaBHEHUE n-ro nopsaka. JInHelHHoe ypaBHEHUE 711-TO
MOPSIKA C MMOCTOSSHHBIMU KO3 (HULIMEHTAMHU.

Cucrtembl TUHEWHBIX TUbGdepeHInaTbHBIX yYpaBHeHUH. O01mmne
CBOICTBA CMCTEM TUHEHHBIX ypaBHEeHU . CHCTEMbI THHEHHBIX U }-
(hepeHIMAIBHBIX YPAaBHEHUH C TIOCTOSTHHBIMUA KOA(DPHUIIEHTaMH.

[TocTpoenue penieHus JIMHEHHOTO ypaBHEHMSI B BUJIE CTEIIEHHOTO
psna.

KpaeBsle 3aaum 17151 0OBIKHOBEHHBIX T (D epeHInaIbHBIX ypaB-
HeHWi. 3amaun Ha coOCTBeHHbIe 3HaueHuWs. 3amauda llTypma-
JInyBunns. Teopema paznoxumoctu CTeknoBa.

YucieHHbIe METO/IbI PEIlIEHUs] HAYaIbHBIX U KPAeBbIX 3314 JUIS
OOBIKHOBEHHBIX AU(epeHITHaTEHBIX YPaBHEHUH.

Jluneiinoe nuddepeHnnasbHOE ypaBHEHHE TEpPBOTO TOpPSAKa
B YACTHBIX MPOM3BOAHBIX. KBazwinmuelHoe auddepeHnraiboe
ypaBHEHHE TEePBOTO MOPSIKA B YACTHBIX MPOUIBOTHBIX.




TemMaTnuecKHi IJI1aH

KoaunuecTBo yacoB

Ounas ¢popma o00yueHus
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MoOJYyJIeil 1 TeM o0yuyeHust o0yuyeHust o0yuyeHus o0y4yeHus
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Cooepocamenvuulit modyns 1. Inemenmol anarumuuecKkoi 2eomempuu
Tema 1. Cucmemwvt Koopounam. | 6 | 2 4 6 6 6 | 2 4 6 | 2 4
Ilpocmeituue 3a0auu ananumuye-
cKoll 2eomempuu. Bekmopnas an-
2eopa. Ilpeoopazosanue oexapmo-
8bIX NPAMOY201bHBIX KOOPOUHAM
Tema 2. Ypaenenue nunuu na | 6 | 2 | 2 2 6 2 4 6 6 6 6
naockocmu. Ypaeuenus noeepx-
HOCMU U TUHUU 6 NPOCMPAHCMEe.
Jluneiinvie oopaszol
Tema 3. /lunuu u nogepxmocmu | 8 | 2 | 2 4 8 | 2 6 8 8 8 8
6mMop020 NopsaoKa
Hroro no cogepxaresbHomy mMo- | 20 | 6 | 4 10 200 2 | 2 16 20| 2 18 20| 2 18
ayao 1




Cooeprcamensnutii MoOynb 2. Inemenmul gvicuieil anzeopul

Tema 4. Komnnexcuwote yucna. An- | 6 | 2 4 6 2 4 6 |2
2ebpa mnozounenos. Mampuuynbt u
onpedenumenu

Tema 5. Cucmemwt runeinvix an- | 8 |2 | 2 4 8 |2 6 8 2
2ebpauveckux ypasHeHuil

HUroro mo cogep:xkarenbHomy mo- | 14 [ 4 | 2 8 1412 |2 10 1412 |2
AYJIH0 2

Cooeprcamenvhtii MoOynb 3. Iemenmpl MameMamuiecKoz0 aHaau3a

Tema 6. Yucnoevie nocnedoea- | 6 | 2 4 6 2 4 6 |2
menvnocmu u ynkyuu. Ilpeoenwt
U HenpepLIGHOCHLb

Tema 7. Ocnoswt ougppepenyuans- | 8 |2 |2 4 8 |2 6 8 2
HO20 ucuucienus

Tema 8. Heonpeoenennwtit unme- | 8§ |2 |2 4 8 2 6 8
2pan. Humezpuposanue 6 nemen-
maphwix GyHKyusx

Tema 9. Ocnoguvie meopemsr o | 6 |2 4 6 |2 4 6
HenpepblenbiX u oughghepenyupye-
MbIX PYHKYUAX

Tema 10. Hccneooeanue zpachuxa | 6 |2 | 2 2 6 2 4 6
¢dyukyuu u naxosxcoenue ee Mak-
CUMATIBHO20 U MUHUMAIBIOZ20 3HA-
YeHUIL

Tema 11. Onpeoenennviii unme- | 8§ | 4 4 8 |2 6 8
2paj u ezo npulodceHus




Tema 12. Ilpubnuscennvie memo-
Obl @bluUCNIeHUA KOpHell ypagHe-
HUIL U OnpeoeneHHbIX UHMeZPAal0s.
Yucnoewvie paovl. @PyuKyuonaib-
Hble NOC1e006aMeENbHOCHU U PAObL

Tema 13. @yukyuu, 3a8ucawiue om
HecKobKux nepemenuvix. Heses-
Hble (hynKyuu

Tema 14. /leoitnvie u Kpammwvie
unmezpansl. Hecoocmeennvle un-
mezpanvt. Unmezpanel, 3asucaujue
om napamempos. Paowvt u unmezpa-
a6l Dypoe

Tema 15. Kpueonuneiinvie unme-
zpanst. Iloeepxnocmuuie unmezpa-
Jbl. Inemenmol meopuu noas. Ine-
MeHmbl meopuu Kpusvlx u nosepx-
Hocmeil

Tema 16. Jlugpghepenyuanvhvie
ypasuenus

HToro mo cogep:kateIbHOMY MO-
ayamw 3

74

26

12

36

74

14

14

46

74

70

74

72

Bcero mo aucunnuanne

108

36

18

54

108

18

18

72

108

98

108

102
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5. METOANMYECKHUE PEKOMEHJAIUUA J1JIA ITPOBEJAEHUSA JIEKIHIMOHHBIX,
NPAKTUYECKHNX U JTABOPATOPHBIX 3AHATUM

TeMmbl JeKIMOHHLIX 3aHATHHA

Konuuecmeo uacos

No Ha3zeanue memul ouHasn 3aounasn
n/n dopma dopma
HOpM. | YCK. | HOpM. | YCK.
1 | Cucremsr koopauHat. [Ipocreimme 3ama9u aHATUTHYECKOU 2 2 2
reomeTpun. Bexkropnas anre6pa. [Ipeobpa3oBanue nexapro-
BBIX IIPSIMOYTOJIBHBIX KOOPJAHHAT
2 | YpaBHEeHHE TUHUHM HA TUIOCKOCTH. Y PaBHEHUS MTOBEPXHOCTH 2
Y JTUHUHU B pocTpaHcTBe. JInHelHbIe 00pa3bl
3 | JInHUM 1 TOBEPXHOCTH BTOPOTO MOPSAKA 2 2
Kommexcupie uncima. AnreOpa MHOTOWIEHOB. MaTpuibl U 2 2 2
OIpEIeIIUTENTN
5 | CucreMbl TMHEHHBIX aJireOpanuecKuX ypaBHEHUH 2 2
6 | Yucnoseie mnocnenoBatenbHOCTH U (yHkuuu. [Ipenensr u 2 2
HEMPEPBIBHOCTD
7 | OcHoBbl qudhHepeHITHATBHOTO HCIUCIICHUS 2 2
8 | Heompenenenusiit unterpan. MuTerpupoBanue B 3eMeHTap- 2
HBIX (DYHKIIHSIX
9 | OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX U TUDPEPEHIIUPYEMBIX 2 2
(byHKUIHIX
10 | UccnenoBanue rpaduka GyHKIMHM ¥ HAXOXKJIEHHE €€ MaKCH- 2
MaJbHOTO ¥ MUHMUMAJIGHOTO 3HaYEHUH
11 | OnpeneneHHbI UHTETPAT U €TO MPUITOKEHUS 4 2
12 | [IpuOnvkeHHbIE METOAB! BBIYMCIEHHUS KOPHEW ypaBHEHHM 2 2
U OIpe/IeNIeHHBIX MHTErpasioB. YncnoBsie psijibl. OyHKIINO-
HaJIbHBIE MTOCJIEIOBATEIbHOCTH U PSI/IbI
13 | ®ynknuu, 3aBUCSIINE OT HECKOIBKUX MepeMeHHBIX. Hess- 2
HbIe (PYHKITUH
14 | JIBoiiHbIe U KpaTHBIe HHTerpaibl. HecoOCTBEHHBIE HHTETpa- 2 2
ne1. IHTErpasel, 3aBUCSIINE OT MapaMeTpoB. Psibr 1 uHTE-
rpansl Dypee
15 | KpuBonuneitasie uHTerpanbl. [loBepXHOCTHBIE MHTETPAIBI. 2 2
DNeMEHTHI TEOPUH TIOJISA. DJIEMEHTHI TEOPHUH KPUBBIX H TIO-
BEPXHOCTEMN
16 | Iuddepenunanpupie ypaBHEHUS 4 2
BCEI'O 36 18 6 4
TeMbl NPAKTHYECKUX 3AHATHI
Konuuecmeo uacos
Ne Hazeanue memut ouHasn 3a0unan
n/n dopma dopma
HOpM. | YCK. | HOpM. | YCK.
1 | Cuctemsl koopauHar. [Ipocreiine 3a7a9m aHATUTHYECKON 2 2

reomeTpuu. BekropHas anre6pa. [IpeoOpazoBanue aexapro-
BBIX MPSIMOYTOJIBHBIX KOOPIMHAT
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2 | YpaBHeHHUE JIMHUHU HA TJIOCKOCTH. Y PaBHEHHUS ITOBEPXHOCTH 2 2
U JINHUY B MipocTpaHcTBe. JInHeliHbie 00pa3sl
3 | JIuHMM 1 TOBEPXHOCTH BTOPOTO MOPSIKa 2
4 | KommiekcHble gucia. Anredpa MHOTOWIEHOB. MaTpuibl U 2
OTIpEeICTUTENH
5 | Cuctembl TUHENHBIX areOpandecKux ypaBHEHUH 2 2
UmncnoBele TocienoBaTensHOCTH W GyHKIMK. [Ipenenst u 2 2
HENpepBIBHOCTD
OcHoBbI U PepeHnnanbHOr0 UCUUCTEHUS 2 2
8 | Heompenenennsrit naTerpan. MHTErprpoBaHue B 3IeMEeHTap- 2 2
HBIX (DYHKIHSIX
9 | UccnenoBanue rpaduka GyHKIIMH U HAXOXKJIEHUE €€ MaKCH- 2 2
MaJbHOTO ¥ MUHUMAJIBHOTO 3HAUEHU I
10 | IlpubnmxeHHble METOABl BBIYUCIEHUS KOPHEW ypaBHEHH 2
U OIpe/eNieHHbIX HUHTerpasioB. YucioBbie psjibl. OyHKINO-
HaJIbHBIE MTOCJIETOBATEIBHOCTH U PSJIBI
11 | ®yHkuMHU, 3aBUCSIINE OT HECKOJIBKMX NepeMeHHbIX. Hess- 2
Hble (PYHKIIUU
12 | JIBo¥iHbIe W KpaTHBIE MHTErpasbl. HecoOCTBeHHBIE MHTETpa- 2
ael. UHTErpasnsl, 3aBUCAIIME OT MapameTpoB. Psnbl U uHTe-
rpasisl Dypbe
13 | KpuBonmHelinbie uHTErpansl. [10BepXHOCTHBIE WHTETpaIbI. 2
DNeMeHTHl TEOpUH ToJIA. DJIEMEHThl TEOPUH KPUBBIX U TMO-
BEPXHOCTEN
14 | duddepennmansHbie ypaBHEHUS 2 4
BCEI'O 18 18 4 2

6. METOJMYECKHUE PEKOMEHJIAIIMH MO OPTAHU3AIIMA CAMOCTOSTEJBbHOM

PABOTHI CTYJIEHTOB

Opranuszanusi camocTosiTeJIbHOI padoThI CTYIEHTOB

Konuuecmeo uacos
Ne Ha3zeanue memut ounasn 3a0unan
n/n dopma dopma
HOpM. | YCK. | HOpM. | YCK.
1 | Cucremnl koopaunar. [Ipocreiime 3a7a4u aHATUTHYECKOU 4 6 4 4
reomeTpuu. BektopHas anre6pa. [IpeoOpazoBanue gexapro-
BBIX MPSIMOYTOJIBHBIX KOOPIMHAT
2 | YpaBHEeHHE JTUHUM HA TUIOCKOCTH. YPaBHEHUS TTOBEPXHOCTH 2 4 6 6
U JINHUY B pocTpaHcTBe. JInHeitHbIe 00pa3bl
3 | JIluHuM ¥ MOBEPXHOCTH BTOPOTO MOPsIKA 4 6 8 8
4 | KommiekcHele unucna. Anrebpa MHOTOUYJIEHOB. MaTpHIlbl U 4 4 4 4
OTIpeIeTUTENN
5 | Cuctembl TUHEHHBIX aNreOpandecKux ypaBHEHUN 4 6 6 8
YucnoBele MocienoBaTeabHOCTH U QyHKUUU. [lpenenst u 4 4 4
HETMPEPBIBHOCTH
OcHoBsl qud hepeHnanbHOro UCYUCTEHHS 4 6
8 | Heonpenenennslii uHTEerpall. IHTErppOBaHne B 311€MEHTAp- 4 6 8 8
HBIX (DYHKIIHSIX
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9 | OcHoBHBIE TEOPEMBI O HEMPEPHIBHBIX U TUPHEPEHIIMPYEMBIX 4 4 6 6
GbyHKIHISIX

10 | Uccnenosanue rpaduka GyHKIMHA U HAXOXKICHHUE €€ MaKCH- 2 4 6 6
MaJIBHOTO ¥ MUHUMAJIBHOTO 3HAYEHUI

11 | OnpeneneHHbIil HHTETPaN U €ro MPHUIIOKEHUS 4 6 8 8

12 | TlpubnmxeHHble METObl BBIYUCIEHUS KOPHEW ypaBHEHH 2 4
U OIpeieNIeHHbIX MHTEerpasioB. Yuciosble psaapl. OyHKIHMO-
HaJIbHBIE TTOCIIEI0BATENBHOCTH U PSIIBI

13 | ®yHKUMHU, 3aBUCSIINE OT HECKOJIbKMX NepeMeHHbIX. Hess- 4 4 6 6
HbIe (PYHKIIUU

14 | JIBoiiHbIe M KpaTHBIE MHTErpasbl. HecoOCTBeHHBIE MHTETpa- 2 4 6 6
ael. HTErpansl, 3aBUCAIIME OT MapameTpoB. Psbl v nHTe-
rpaisl Dypbe

15 | KpuBonuneitnsie uHTEerpansl. [ToBEpXHOCTHBIE WHTETPAIBI. 4 2 6 6
DNeMeHThl TEOpUH TOoJI. DJIEMEHThl TEOPUH KPUBBIX U TMO-
BEPXHOCTEMN

16 | AuddepennuanbHbie ypaBHEHUS 2 2 8 8
BCET'O 54 72 98 102

7. AHANBUY AJIBHBIE 3AIAHUSA

Husice npueeden npumep 00H020 U3 UHOUBUOYATLHBIX RPAKMUYECKUX 3A0AHUIL K COOepHca-

menbhomy mooynio 1 «Anemenmol ananumuueckon zeomempuuy. Imo 3a0anue OMHOCUMCA K
meme 2 «Ypasnenue nuHUU HA RIOCKOCMU. YPAGHEHUA NOBEPXHOCMU U TUHUU 8 NPOCMPAHCMEe.
Jluneiinvle oopaszory.

1.

2.
3.

10.

1.

12.

13.

14.

CocraBbTe ypaBHEHHE TIPSMOiA, poxo isieii uepe3 Touky My(1; 3) mepreHauKyIsapHO BEKTOPY
n = (4;-5).

CocraBbTe B 00I1IeM BUJIE ypaBHEHHE NIPSIMOM, ipoxosmieit uepes Touku K (1; —8) u M (7;3).
Haiinure Touky nepecedenus npsmoit 2z + 3y = —1 ¢ npsmoit  — 2y = 10.

[Ipsimast a 3ayana ypaBuenunem 4z — y + 3 = 0. [loctpoiite B 0011emM Bujie ypaBHEHHUS MIPSMBIX
b u ¢, ecnu U3BECTHO, UTO TpsiMasi b mapajielbHa NpSIMOil a, a TpsMasi ¢ MEepIeHINKYIsIpHa
MpSIMOH a.

. JIBe ctopons! mapamienorpamma A BC'D nexat Ha npsiMmbix BC' (ee ypaBHenne 22+y+2 = 0)u

CD (ee ypasuenue x — 4y + 1 = 0), a omgHa u3 BepumH ecth Touka (1; 5). Hafiqure koopuHATHI
OCTAaJIbHBIX BEPIIUH.

. Haiinure paccrostnue oT TOukd A ¢ KOOpIUHATAMU (2; — 1) JI0 IIPSIMOM @, 33JITAaHHOW YpaBHEHUEM

3rv+4y —5=0.

Haiimute ypaBHeHus Tpex cTtopoH kBajapata ABC D, ecnu ero BepmnHa A ¥MeeT KOOPAHHATHI
(—5; 1), a ypaBHEHHE O/IHOM U3 €ro CTOPOH ecTh 27 + 3y + 4 = 0.

CocraBbTe ypaBHEHHE TIIOCKOCTH, MPOXOasiei gepes Touky My(2;1;4) nepneHankyispHO
BekTopy n = (3; —6;5).

. CocraBbTe ypaBHEHHE IIIOCKOCTH, TPOXOIsiieii uepes Touky M (2; 1; 4) mapayieibHO BEKTOpam

a=(2,—-1;,-5)ub=(-1;2;-2).

CocraBbTe ypaBHEHHE [UIOCKOCTH, KOTOPas mpoxouT yepe3 Touku M (2;1;4), My(4;0; —1) u
CocraBbTe ypaBHEHHE TUIOCKOCTH, KOTOpasi MPOXOAWT depe3 Touky M, ¢ Ko- opAWHATaMH
(2; 1; —3) mapamensHo wiockoctd 3x — 4y + 2z + 5 = 0.

[TmockocTh «v 3amanHa ypaBHeHHeM 2z — y + 5z + 1 = (. [lnockocTs [ 3amaHa ypaBHEHHEM
—4x + 2y — 102 — 2 = 0. Onpenenure, KAKOBO B3aHMHOE PACIIOJIOKEHHUE ITUX TIIOCKOCTEH B
MIPOCTPAHCTBE: OHU MApaJIJIeNIbHBI, COBIAJIAIOT WITU MIEPECEKAIOTCSI.

Jlokaxkure, 4TO IJIOCKOCTH (v ¥ (3, 3aJlaHHbIE COOTBETCTBEHHO ypaBHEHUsAMHU & — 2y + 52+ 1 = 0
n4dr — 3y — 2z = 0, nepneHIuKyIspHBEIL.

Haiinnre xocuHyC yrila MeXIy TUIOCKOCTAMH «v M [3, 3aJJaHHBIMHU YpaBHeHUSIMH 2 + 3 = 0 U
20 +y—42—-4=0.



15.

16.

17.

18.

19.

20.

21.

22.

23.

23

Haiinure paccrosinue o Touku M (—2; 1;4) 10 m10cKoCTH, KOTOPast EPIEHIUKYISIPHA BEKTOPY
n = (2; —6;3) u mpoxoaut yepes Touky K (4;0; —1).

CocraBbTe ypaBHEHHE TJIOCKOCTH MapauiedbHON MIOCKOCTH 27 + y — 22 = 0 1 mpoxoase
Ha paccTosiHUK B 4 enuHuIB! 0T Toukd M (3;1;4).

JlokaxxuTe, 9TO TUIOCKOCTH «v (ee ypaBHeHue 3x+4z+1 = 0)u 3 (ee ypaBuenne 3x+4z+5 = 0)
napaieNbHbl 1 HAIUTe PacCTOSTHUE MEXTy HUMH.

CocraBbTe napaMeTpHIecKue ypaBHEHUs IPSIMOI @, KOTOpast IpoXxoquT yepe3 Touky K (3; —1;5)
U MapajuieNnbHa NpsMoi b, mapaMeTpudecKkrue ypaBHEHHsI KOTOPOM TaKOBBI:

r=1-—1,
y = 2t,
z = —2.

Jlexwut ju Ha nipsimoid @ Touka M (1; —1;5), Touka Ms(2;1;5)?

Jaust a8e Toukn: K (3;1; —2) u M (—1;2;4). CoctaBbTe mapaMeTPHUIECKUE YPABHEHHUS TIPSIMOMA
g, IPOXO/ISIIEH uepes 3TH TOUYKH.

[IpsiMasi @ B IPOCTPAHCTBE 3a/aHa CIIEIYOIMMHE IAPAMETPUYECKUMH YPABHEHUSIMHU:

r =3+ 2t,
y = 3t,
z=—1—5t.

A mapaMeTpudecKue ypaBHEHUS IPSIMOI b TaKOBEHI:

r=—-1+1t,
y = 8+ bt,
z = —b — 6t.

Haiinure Touky nepeceyeHus 3TUX MPsSMbIX.
[Ipsimasi @ B mpocTpaHCTBE 3a7aHa CIeAYIOIMUMH MapaMeTPUIECKUMH YPaBHEHUSIMHU:

r=—3—4t,
y=1-—2t,
z =11+ 6t.

[TapameTpuueckne ypaBHEHHS PSIMOUN b TaKOBHI:

xr =3+ 61,
y =4+ 3t,
z=2-—9t.

Onpenenure, KAKOBO B3aUMHOE PACIIOJIOKEHUE ITUX MPSAMbBIX B IPOCTPAHCTBE (M1apasienbHbl,
COBIIAJIAIOT, IEPECEKAIOTCS MU CKPEITHUBAIOTCS).
[Ipsimast @ B mpocTpaHCTBE 3a/laHa CIIEYIOIMMH MapaMETPUUECKUMHA YPaBHEHUSIMU:

r=2-—1,
y=1-—2t,
z = —3t.

[TapameTpuueckue ypaBHEHHUS TIPSIMOI b TAKOBHI:

T = -5+ 2L,
y=1,
z = 3+ 4t.

HaiinuTe KOCHHYC yTia MEXTy STUMHU TIPSIMBIMH.
Hoxaxure, 9to miuockoctd 3x —y + 2 — 1 = 0 u x — 2y + 3 = 0 nepecekatorcs. CocTtaBbTe
napamMeTPUUYECKUE yPaBHEHHSI MPSMOH, TI0O KOTOPOU TIEPECEeKAOTCs 3TH IJIOCKOCTH.
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[Ipsimast @ B IpOCTpaHCTBE 3a/1aHa CIEAYIOIUMH IaPAMETPUUECKUMU YPABHEHUSIMU:

r =3+ 2t,
y =1,
z=4—t.

[T1nockocTh ¢ B IpoCcTpaHCTBE 3a7aHa ypaBHeHHeM 4x + y + 22 — 6 = (. HaiiguTte KoopAHHATEI
TOYKH TIEPECEUEHUS TIPSIMON @ 1 TIIIOCKOCTH (.
[Ipsimast @ B ipocTpaHCTBE 3a/laHa CIeAYIONIMMU TapaMeTPUUECKUMHU YPaBHEHUSIMHU:

r=—-3+Tt,
y=1-—2t,
z=5—t

[ImockocTh o B mpocTpaHCTBe 3a1aHa ypaBHeHHeM 21 + 9y — 4z + 1 = (. BeisicHuTe, KakoBO
B3aUMHOE PACIOJIOKEHHE TIPSIMON @ M TUIOCKOCTH «v (TIpsiMasi TapaJijiesIbHa MIOCKOCTH, TIpsiMast
MepeCceKaeT TIOCKOCTh B €IMHCTBEHHOM TOUKE, MPSIMast COAEPIKUTCS B TUIOCKOCTH IIEITUKOM).
[Ipsimast a B mpoCcTpaHCTBE 3a/1aHa MAPAMETPUUECKUMH YPAaBHEHUSIMU:

=74 21,
Yy = _15
z=1+1.
Kanonunueckue ypaBHeHHs IPSIMOU b TAKOBBI:
r+4 z+6
3 2

JlokaxxuTe, 4TO 3TH TIPSIMBIE SIBISIFOTCS NepecekatomuMuca. CocTaBbTe ypaBHEHHE IIOCKOCTH,
COJIEpKaIlle 3TH TIPSMBIE.

CocTaBbTe ypaBHEHHE TIOCKOCTH (v, TIPOXO iAMIei depes Touky M (—7;5;6) U meprneHanKymsp-
HOU TIpSIMOM @, TapaMeTpUIECKUe YPaBHEHUSI KOTOPOM TaKOBBI:

T =1,
y=05—3t,
z=1+4t.

CocraBbTe ypaBHEHHE MPSMOii, poxosiieit uepes Touky M (5; —6;2) 1 nepreHuKyIspHOi
miockocTu 3z — z + 11 = 0.

Haiture mpoekimio Toukn A(2; 0; —8) Ha rutockocts 3x — 4y — 2z + 7 = 0.

Haiiaure Touky, cummerpranyio Touke A(1; —4;9) OTHOCHTENBHO TIIOCKOCTH, 3aJaHHON ypaB-
HeHnem x + 3y — 2z + 1 = 0.

Haiiaure mpoektmio Toukn A(4;9; 1) Ha npsiMyro0, KaHOHWYECKHE YPAaBHEHHUST KOTOPOI TAKOBHI:

Haiiqure Touky, cummerpuunyio Touke A(1; —1; 12) OTHOCHTENBHO IPSMOIA, ITApaMETPUYECKHE
ypaBHEHHUSI KOTOPOI TaKOBHI:

r="T-— 31,
Yy =9,
z =1.

Hujice npueeden npumep 00H020 U3 UHOUBUOYATLHBIX NPAKMUYECKUX 3A0AHUIL K codep-

HcamenvHomy mooyno 2 «Inemenmol gvicuieil anzedopuvl». Imo 3a0anue OMmHOCUMCA K meme 5
«Cucmembl TUHEIIHBIX A/12€0PAUYECKUX YPAGHEHUTL).

1.

Crenyroniyto cucTeMy JTUHEHHBIX alredpandeckux ypaBHEHUH peruTte no npasuity Kpamepa:

2$1+2[L’2 — X3+ T4 :4,
4r1 + 3x9 — x3 4+ 224 = 6,
8£E1 + 5552 — 3.233 + 41‘4 = 12,
31’1 + 3ZE2 - 2{L‘3 + 2I4 = 0.
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. Cnenytouiyro CUCTEMY YPaBHEHUH PELIMTE METOIOM UCKIFOUEHUSI HEU3BECTHDIX:

31’1 — 2&32 — 5LU3 + x4 = 3,
2.’131 — 3$2 + a3 + 5.%4 = —3,
xr, + 21‘2 - 41}4 = —3,

Tl — T — 41‘3 + 9134 = 22.

Haiiure kBaapatusiii MHorowneH f(z), 3uas, uro f(1) = —1, f(—1) =9, f(2) = 3.
Haiinure paHr cienyronieid MaTpUIlbl METOJIOM OKalMIIEHHSI MUHOPOB:

3 -1 3 2 5
5 =3 2 3 4
1 -3 -5 0 —7
7T =5 1 4 1

. Boraucnure pasr cienyromeil MaTpUiibl IPU MTOMOILHU 3JIEMEHTAPHBIX TPE0OPa30BaHMIL:

25 31 17 43
7 94 53 132
7 94 54 134
25 32 20 48

Haiiaure muneiinyro komMOuHamio 3a; +bas —ag BektopoB a; = (4;1;3; —2),a = (1;2; —3;2),
azg = (16;9;1; -3).
Haiinnte BEKTOp X U3 ypaBHEHHUS:

a; + 2a, + 3az + 4x =0,
rne a; = (5; —8;—1;2),a, = (2; —1;4; =3), ag = (—3;2; —5;4).

. BeisicHuTE, SIBIISIETCS CleMyIonias CHCTeMa BEKTOPOB JIMHEHHO 3aBUCUMOM WIIM JIMHEWHO He3a-
BUCHUMOMU:
a; = (2? _3? 1)a
Ay = (3? _1? 5):
az = (1;—4;3).

Hccnenyiite cCOBMECTHOCTh W HalauTe oO0Ilee pelieHne W OJIHO YaCTHOE PEeHIeHHe CHCTEMBI
JUHENHBIX aNreOpandecKux ypaBHEHUIN:

2ZL‘1 + 7ZL‘2 + 31’3 + x4 = 6,
31‘1 + 5132 + 21’3 + 21’4 = 4,
9.3(31 + 41’2 + T3+ 7&34 = 2.
Haiijure ypaBHEeHHE U ONPEAENUTE BUJ KPUBOM BTOPOrO MOPsJKA, IPOXOASUIEN uepe3 AT
2 2 2
totex: (3;0), (5:63), (5; —63), (=5; =63).
Haiinte ypaBHEHHE TUTOCKOCTH, IPOXOoasiiei uepes Tpu touku: (1;1;1),(2;3; —1),(3; —1; —1).

Husice npugeden npumep 00H020 U3 UHOUBUOYATILHBIX RPAKMUYECKUX 3A0AHUIL K COOepHca-

menabHOMY MO0y 3 «INeMeHmbl MAMEMAMUUecKo20 aHaau3ay. Imo 3a0anue OMHOCUMCs K
meme 6 «Hucnosvle nocnedosamenvnocmu u gynkyuu. Ilpedensvt u nenpepvléHoCmb».

1.
2.

3
. dnst ysxumu y(z) = P

1 .
Jns dynkumn f(x) = — arcsin 2z HaiimuTe 067aCTh OMpeeIeHnsT U 00JIaCTh 3HAYCHH.
s

Onpenenure, spnsercs Gyukuus ©(z) = 3z*Y/x + 2sin x ueTHOMH, HeYeTHOH MM QyHKIMEH
o011ero Buaa.

. Onpenenure, sBisiercs i GyHKuust g(x) = cos 3 MEPHOUIECKOM, U HAUIUTE €€ HAUMEHBIIHI

TIOJIOKUTENBHBIN TIEPHOI, ECITH OH CYIIIECTBYET.
Haiinure cnoxubie dyukuun g(f(z)) u f(g(z)) ecnu ussectHo, uro dyukuuu g(z) u f(x)
TakoBsr: f(z) = 2’ u g(z) = \/z.

HaluTe 0OpaTHYIO.
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. Uicxost u3 rpaMKOB OCHOBHBIX 3lIeMEHTAPHBIX (PyHKIMA, ocTpoiite rpaduk Gyukunu f(z) =

x? — 6z + 11.
(=)

HarwmnmTe 1iepBbie MATH YIEHOB YHCIOBOM mocenoBarensHoctu {7, }, ecnu z,, = M1
n

1111
3579
HccnenyiiTe 4MCIIOBYIO MOCIENOBATENLHOCTD { Y, } HA OrPAHMYEHHOCTH (OrPAHUYEHHOCTH CHHU-

3y, CBEPXY, OFPaHUYEHHOCTh BOOOIIIE), ecliu Y, = 1 + 2n.

1
HCCJ’ICI{}/HTC noCJI€a0BATCIIbHOCTD {$n} Ha MOHOTOHHOCTB, €CJIM T, — 1——.

nQ
. .. n—3
Haiiure npejien nociaeqoBaTelibHOCTH: lim ——.

) 6 2
HaiinnTe npesen nocnenoBaTenbHOCTH: lim ( — )

. . on +3\""!
Haiimre ipesen mocnenosatensHoct: lim | ——— .

Haitnure npenen ¢pynknuun: lim
x

Haiimure npenen gpynkmum: lim

Haiiyure npenen Gpynkuuu: lim (1 — 4x) ™=

Haitnure npenen ¢pyukuun. Mcnons3yiite npu noucke SKBUBaJIEHTHbIE OECKOHEYHO MaJlble:

WV +4-2
lim ——

z—=0  sin2x

V14 cosx
JlokaxxuTe, 9TO £ = 7T €CTh TOYKa pa3pbiBa (GpyHKIHH f (:c) = ———— Brpmuucnoure on-
S1in xr
HOCTOPOHHHE IMpeJeibl U YCTAHOBUTE PO pa3pbiBa. Eciau pas3pbiB SBISIETCS YCTPAHUMbIM,
JoorpeaenuTe GyHKIHIO Tak, 9ToOBI OHA Obljla HelpephIBHA B HA3BaHHOH TOYKE.

Haiiure Toukw paspeiBa GyHkmun f(r) = —5- A1 Kax0# U3 HUX YCTaHOBHTE POJ
x

4 —
pazpsiBa. [locTpoiite cxemarnuecku rpaguk JaHHOU (YHKIIMH.

8. KOHTPOJIBHBIE BOIMTPOCHI K TPOMEXYTOUYHOW ATTECTAIIUN

Inemenmur anaiumuueckou ceomempuu

. JlexapToBBI KOOPJIMHATHI HA MPSIMO, HA TIIOCKOCTH U B TIPOCTpaHCcTBe. HanpaBneHHbIN 0Tpe3ok

HA TUIOCKOCTH | B IpocTpaHcTBe. [Ipoekius HanpaBlieHHOTO OTPe3Ka Ha OCh.

. Paccrosmue MEXAY JABYMs TOUKaMU. I[CJ'[CHI’IC OTpe3Ka B JAHHOM OTHOILICHUMH. BapI/IHCHTpI/I‘IC-

CKHME KOOPJIMHATHI.
[Tonsipubie koopanHaTh. Lmmmaapudeckue koopanHatel. Chepudeckiue KOOpAWHATHI.
ITonsitne BekTopa. JIMHENHBIE onepanMi Hal BekTopaMu. [loHSTHE JIMHEWHOW 3aBUCHMOCTH
BEKTOPOB.

JIuneliHple KOMOMHALIMH JIBYX U TPEX BEeKTOpOB. JIMHEHHAs 3aBUCUMOCTh YEThIPEX BEKTOPOB.
[Tonsitue 6azuca. Adgdunusie koopaunatel. [Ipoekius BEKTOpa Ha OCh U €€ CBOMCTBA.
JlexapToBa mpsIMOyrojbHasi CUCTEMa KOOPJMHAT KaK YacTHHIM ciydail adduHHON cHUCTEeMBI
KOOpAMHAT.

. OmpezienieHue CKajusipHOTO MPOU3BE/IEHUS JIBYX BEKTOPOB. ['eoMeTprueckue u airedpandeckue

CBOMCTBA CKAJIIPHOTO TPOU3BEAEHUS. BBIpakeHNe CKalSIpHOTO MPOW3BEIEHUS B JIEKapTOBBIX
KOOpJIMHATaX.

. HpaBI)IC " JICBBIC TpOﬁKH BEKTOPOB U CUCTCMbI KOOPAWHAT. OHpeI[eJ'ICHI/IC BCKTOpPHOT'O MTPpOU3-

BEJICHUS JIBYX BEKTOPOB. ['eOMeTpruyecKre CBOMCTBA BEKTOPHOTO TPOU3BEICHHUSI.
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CmenianHoe MpOU3BEIeHUE TPEX BEKTOPOB. AnreOpandeckue CBONCTBA BEKTOPHOTO IIPOM3BE-

JeHus. BeipakeHne BEKTOPHOTO MPOU3BEIEHHUS B IEKAPTOBBIX KOOPAMHATAX.

BrIpakeHne CMeNmaHHOTO TPOM3BEACHUS B JIEKAPTOBBIX KOOpJWHATaX. J[BoWHOE BEKTOpHOE

MIPOU3BEICHHE.

[TpeoOpazoBanue MEKAPTOBBIX MPSMOYTOJBHBIX KOOPAMHAT HA TUIOCKOCTH. OO0mme hopmMyIisl

npeoOpa3oBaHus JEKAPTOBBIX MPSIMOYTOJBHBIX KOOPJAMHAT B MpocTpaHcTBe. VX reomerpuye-

CKHI cMBICI. YTIbI Ditnepa.

[lonsTie NMUHEWHBIX MpeoOpazoBaHUN MIOCKOCTH. AdPuHHBIE TpeoOpa3z0BaHuUs MIOCKOCTU U

WX OCHOBHOE CBOMCTBO. OCHOBHOM MHBapHaHT ad(GUHHOTO TTpeoOpa30BaHUS TUIOCKOCTH.

AddunanBle TpeoOpazoBanus pocTpancTBa. OpTOroHAIBHEIE TIpeoOpa3oBanus. [IpoekTHBHBIE

peoOpa3zoBaHMUsL.

[Tonsitue 06 ypaBHEHNHU TUHUU Ha TNIOCKOCTH. [lapameTpudeckoe mpeicTaBIeHUE TUHUH. Y paB-

HEHHUE JIMHUH B PA3JIMYHBIX CUCTEMaX KOOpAUHAT. J[Ba THUIA 3a]1a4, CBSI3aHHBIX C AHAIUTUYECKUM

npeactaBnenueM auHUH. Kinaccudukanus mnockux nuauil. [lepeceuenne nByx TuHUi.

[Tonstue 00 ypaBHEHUH TOBEPXHOCTH. Y paBHEHUS JIMHUU B TIPOCTPAHCTBE.

[unuaapuyeckne 1 KOHUIECKUE TTOBEPXHOCTH.

[TapameTpuueckne ypaBHEHHsI JTUHWUU W TTIOBEPXHOCTH B TMpocTpaHcTBe. Knaccudukanms mo-

BepxHOcTel. [lepeceuenne moBepxXHOCTEN U JIMHUIA B POCTPAHCTBRE.

OOmiee ypaBHEHHE TIPSIMON HA TUIOCKOCTH. HemonHble ypaBHEHHUs MPSIMOW. YpaBHEHHUE TIps-

MOH B oTpe3kax. KaHoHnueckoe ypaBHeHue npsmoil. [lapamerpuyeckne ypaBHEHUS NPSIMOM.

VYpaBHeHue npsiMoid ¢ yriaoBbIM KOA()PHUIIMEHTOM.

VYron mexy 1ByMsi IpsIMbIMU. Y CJIIOBUS MAPAIIJIENBHOCTH U MEPHEHAUKYJIIPHOCTH JBYX IIpPsi-

MBIX.

HopmupoBanHoe ypaBHeHHE TIPIMON. OTKIIOHEHHE TOYKH OT TIPSIMOH.

YpaBHeHHE TTyUKa TPSMBIX.

Haxoskienne npsiMoid, Tpoxosiieit uepes ganuyio Touky My (xo; yo) ¥ 00pasyroreit 3ajaHHbIi

yTroJl ¢ ¢ maHHou ipsiMoid y = kx—+b. Haxoxxaenne OuccekTpuc yriioB, 00pa30BaHHBIX IPSMBIMH.

O61iee ypaBHeHHE TUIOCKOCTH B ITpOCTpaHCTBE. HenonHbie ypaBHEHHUS ITOCKOCTH. Y paBHEHUE

IJIOCKOCTH B OTPE3KaX.

VYron mex 1y IByMs IJIOCKOCTAMHU. Y CIIOBUS MAPAILIENbHOCTH U MEPIEHIUKYIISIPHOCTH ILIOCKO-

CTeM.

YpaBHEeHHE TIIOCKOCTH, TIPOXOJIAIIEH Wepe3 TPU pa3IMUHbIC TOYKH, HE JIKAlIUe Ha OJTHOU

MIPSIMOA.

HopmupoBanHoe ypaBHEHHE TUIOCKOCTH. OTKIIOHEHHE TOYKH OT TUIOCKOCTH.

[Ty4ku 1 CBSI3KHM TIOCKOCTEM.

Kanonuueckue ypaBHEHHS MPSIMOM B MPOCTPAHCTBE. Y PaBHEHUS IPSAMOM, NMPOXOISIICH uepes

nBe paziuunbie TOUKd My (215915 21) 1 Ma(x9; ya; 22).

[TapameTprueckue ypaBHEHUs IPAMOU B IIPOCTPAHCTBE.

VYron mMexay npsiMbIMU B MPOCTPAHCTBE. Y CIIOBUS MApPaUIEIbHOCTH U MEPHEHAUKYJISIPHOCTH

MIPSIMBIX.

YcnoBue MpUHAIICKHOCTH JIBYX TMPSMBIX K OJTHOU TITIOCKOCTH.

Yroa MexIy psIMON ¥ THIOCKOCTBIO. Y CIIOBUS TTApa/UIEIEHOCTH U TIEPIIEHANKYJIIPHOCTH TIPSI-

MO ¥ TJIOCKOCTH.

T—To Y—Y 22— %0
ly Ly l,

ypaBuenuem Buna Ax + By + Cz + D = 0.

Casi3ka MPSIMBIX.

VYcioBue nepecedeHust TpeX TIIOCKOCTeN B OJJHON U TOJIBKO B OJTHOM TOYKE.

Haxoxxnenune OuccekTpanbHOU TIIOCKOCTH ABYTPAHHOTO yTiia, 00pa30BaHHOTO JIBYMSI JAHHBIMU

IJIOCKOCTSIMH.

VpaBHEHHS TPSIMOM, TPOXOAmiedl depe3 maHHYIO TOuKy Mo(Zo;Yo; z0) TMEPIECHAUKYISPHO

nmanHoi mmockoctw Ax + By + Cz+ D = 0.

VpaBHeHHE TUIOCKOCTH, MPOXOISIIei depes ganuyto Touky Mo (zo; Yo; 20) MTapaienbHO 3a/1aH-

Hoit mockoct Ar + By + Cz+ D = 0.

VpaBHEHHE TUIOCKOCTH, MPOXOsIeH uepe3 manuyio Touky Mo(xo; yo; z0) TEPIECHIUKYISIPHO

T—To Y—Y 22— %0

Y CoBuUS NPUHAJITIEKHOCTH TIPSIMOU K INIOCKOCTH, 3aJIaHHON 00II[UM

L L, L.

3aIaHHOM MPSIMOM
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o T — X Y —"%Yo Z— 20

VYpaBHEeHUE MIIOCKOCTH, TPOXOASIIEH Yepe3 NAHHYIO MPAMYIO ] = 7 = ;i u
x Yy z

qepe3 3aJJaHHYI0 He JIeXKaIllyI0 Ha 3TOW TPSIMON TOUKY MO(:UO; Yo; zo).

o Tr— I y—u Z—2
VpaBHeHUE MIOCKOCTH, MPOXOASUIEN 4Yepe3 JaHHYI0 NPSIMYIO = =

L ma ni

Z — 29

T—T2 Y —Y2
2 mso N2

YpaBHEHNE MIOCKOCTH, TPOXOAIIEH Yepes 3aJaHHYI0 MPSIMYIO U IepIeHANKYIISPHON 3a1aHHOM

TJIOCKOCTH.

YpaBHEHHUS NEPIIEHANKYJIISPA, OMYIIEHHOTO U3 3a/JaHHON TOYKH Ha JAHHYIO MPSIMYIO.

Haxosnenue paccTostHUS OT JAHHOW TOYKH JI0 TAaHHOM MPSIMOH.

Haxosxienue o01iero nepneHinKyisipa K JIByM CKPELUBAIOIIMMCS ITPSIMBIM.

Haxoxxnenue kpaTuaiiiiero pacCTOsTHUS MEXTy IByMs JAaHHBIMU CKPEITUBAIOIIIAMHUCS TTPSIMBIMH.

Kanonugeckoe ypaBHeHHE AuuIica. DKCUEeHTpUcHCTeT aunca. [lonsipHoe ypaBHeHue 3i-

nunca. DJUIMIIC KaK KOHUYECKOE Ce4YeHHe. Y PaBHEHHME KacaTelbHOU K Amuurcy. Ontudeckoe

CBOWCTBO 2IUIHTICA.

Kanonnueckoe ypaBHeHHE THNepOOIBl. DKCUEeHTpUCUCTET THIepOosl. [lonsipHoe ypaBHeHHe

runepobosbl. ['nnepbosia kak KOHMYECKOE cedeHHe. YpaBHEHHE KacaTelbHOW K rumepoore.

OnTudeckoe CBOMCTBO THIEPOOITBI.

Kanonnueckoe ypaBuenue napabosnsl. [lapabona kak konnueckoe cedenue. [lonsipaoe ypaBHe-

Hue napalosibl. YpaBHEHUE KacaTenbHOU K napabosie. OnTuueckoe CBOMCTBO MapadoJibl.

[IpeoOpazoBanue k03¢ (HUIUEHTOB YpaBHEHHS TUHUU BTOPOTO TIOPSAJIKA TIPU TIEPeXo/ie K HOBOU

JIEKapTOBOM cucTemMe KoopAWHAT. IHBapHaHTHl ypaBHEHHs TMHUH BTOPOTO TTOPSIIIKA.

[TonsiTve TMNA TMHUK BTOpOTO Nopsiaka. LleHTp nuHuM BTOporo nopsaka. CtangapTHOE yHpo-

IIeHHe J1I000T0 YpaBHEHHUS JIMHUK BTOPOTO MOPSIKA MyTEM MTOBOPOTA OCEH.

VYrporieHne ypaBHEHHs LEHTpalbHOW JMHUM BTOporo mopsaka (I, # 0). Kmaccudukanms

LEHTPAJIbHBIX TUHUH.

Vipouienne ypaBHeHuss nTuHuu napabomuueckoro tumna (I; = 0). Knaccudukanus nuHMit

napaboTUIecKOro THIIA.

Pacnagaronuecs: KpuBbIE BTOPOTO MOPSIKA.

[TonsTie MoBepXHOCTH BTOpoOTro Topsaka. [IpeoOpazoBanie KO3(PGHUIMEHTOB ypaBHEHUS TM0-

BEPXHOCTH BTOPOTO TIOpsAKA MPH Mepexojie K HOBOM JekapToBoOW cucteMe koopauHat. MHBa-

pHaHTHI YpaBHEHHUSI TOBEPXHOCTH BTOPOTO MOPSJIKA.

[lenTp moBepxHOCTH BTOPOTO nopsiaka. CTaHgapTHOE yNpOIIeHHe TI000T0 YpPaBHEHHUS TIOBEPX-

HOCTH BTOPOTO MOPSAKA IIyTEM [TOBOPOTA OCEH.

Knaccudukanus neHTpasbHbIX TOBEPXHOCTEH BTOPOTO MOPSAKA.

Krnaccudukanms HelleHTpaabHBIX TOBEPXHOCTEM BTOPOTO MOPSIIKA.

DIUTANICOU]I.

['umepGomoub.

[TapaGonmonsl.

Konyc u nuauHapsl BTOPOTO MOpsIKa.

[TpsimonuHelHbIe 00pa3yolIne MOBEPXHOCTENH BTOPOTO MOPSIKA.

MapaJJieNIbHO APYTON JAHHOW MIPSIMOU

Inemenmol gvicuieil anzeoput

. Kparkue cBeeHusi 0 KOMILJIEKCHBIX YUCIIaX.
. AnreOpanueckre mMHorouneHsl. KpaTHeie kopHH MHOrOwieHa. [Ipu3Hak KpaTHOCTH KOPHS.

[IpuHIMT BBIIETEHUS KPATHBIX KOPHEH.

Haxosxxnenne HanOoIbIIero o0mero enuTelNs ABYX MHOTOWIeHOB (anroput™ EBKinaa).
Paznoxenne mpaBUIIBHON paIllMOHAIIEHON APOOW C KOMITJIEKCHBIMH KOA(h(HUIIMEHTaAMH B CYyMMY
mpocTedmx apooeit.

Paznosxenne anredpandeckoro MHOTouJIeHa ¢ IeHCTBUTEIbHBIMU KOA((HULIMEHTAMU B TPOU3BE-
JIeHHE HEMPUBOIUMBIX JEHCTBUTENBHBIX MHOKHUTEIEH.

Paznoxxenne TpaBUIIBHON palMOHAIIBHOW JIpOOHM C JeHCTBUTENBHBIMH KOA(GHUIIMEeHTaMU B
CyMMY MPOCTEUIUX JIpOOEH C 1eUCTBUTENbHBIMHU KO3 PUIIUEHTAMHU.

[Tonste matpunibl. OCHOBHEIE OINlEpallii Ha/l MaTpUIIaMHU M KX CBOMCTBA.

brounble maTpULIbL.

[Tonsitne onpenenurens. BeipaxkeHue onmpeaenuTeNst HEMOCPEICTREHHO Yepe3 €ro SJIEMEHTHI.
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Teopewma Jlannaca.

CaoiicTBa omnpeieTuTeINeH.

OmnpenenuTenb CyMMBI M IPOU3BEEHUS MATPHII.

[Tonsatue o6paTHOM MaTpuIel. Haxoxnenne oOpaTHOW MAaTPHIIBL.

[ToHsiTHE MTMHENWHOM 3aBUCUMOCTH CTPOK (CTOJOIOB) MaTpHIlbL. [loHSITHE paHTa MaTPHIIHI.
Teopema o 6azucHom muHope. Heobxoaumoe 1 10CTaTouHOE YCIOBHE PABEHCTBA HYJIIO OIpe-
JIETTUTEIIs.

[TonsiTue cucrembl TMHEUHBIX aNTeOpanvdecKuX ypaBHEHUHN U €€ PEIIeHUS.

HeTrpuBuanpHasi COBMECTHOCTH OJJHOPOJHON CHCTEMEI. Y CIIOBUE COBMECTHOCTH OOIIEH JTHHEH-
HOUW CHUCTEMBI.

MeToIbl OTHICKAHHUS PEIIeHNH KBaJIPATHOW CHCTEMBI JIMHEWHBIX ajreOpandecKuX ypaBHEHHH,
OTPEICIIUTEIIb TIIaBHOW MAaTPHUIIBI KOTOPOM OTIMYEH OT HYJIS.

OTpicKaHue BCEX pelIeHU 00111el TMHEHHOU CUCTEMBI.

CBolicTBa COBOKYMTHOCTH PEIICHUN OJTHOPOTHON CHUCTEMEI.

[TpubIMKEeHHBIE METOBI PEICHUS THHEHHBIX CUCTEM: METOJT MPOCTON UTepariu (Metos Sxo-
on).

[TpuGnmKkeHHbIE METO/IBI PEILICHUS] JIMHEWHBIX CUCTEM: OOIIMI HEIBHBIA METO/I IPOCTON UTEpa-
17078

[TpuGnmKkeHHbIE METOIbI PEIIeHUS JIMHEHHBIX CUCTEM: MOAUGMUIIMPOBAHHBIM METO MPOCTOU
UTEpaIyH.

[TpubnmKeHHBIE METO/IBI PEIICHUS TMHEHHBIX CHCTEM: METOJ 3eHUIes.

[TpubmMKeHHBIE METO/IBI PEIEHHUS TMHEHHBIX CHCTEM: METOJ] BEpXHEHN pelaKCallny.
[TpuGnmkeHHbIE METO Bl pellieHUs] TUHEUHBIX cucTeM: uTeparnoHHbii metos I1. JI. YeOnimiena.

dnemenmovt mamemamuueckozo anaaiu3a

. Uncnoseie nocJCea0BaTCIbHOCTU U ON€pallii HAaJd HUMHA. OFpaHI/I‘-IeHHI)Ie U HCOTPAHUYCHHBIC

[IOCJIEJOBATEILHOCTH. beckoHeuHo 0ombIine 1 0ECKOHEYHO Malible ImocienoBareasHoct. Oc-
HOBHBIE CBOIiCTBA OECKOHEYHO MAJIbIX II0CIIEI0BATEILHOCTEMN.

IMousarue cxomsiieicst mocienoBaTeabHOCTH. OCHOBHBIE CBOMCTBA CXOISIIUXCS MOCIIEI0BA-
tesnbHOCcTe!. [IpenenbHbIil mepexo)i B HEPABEHCTBAX.

. OnpeneneHHe MOHOTOHHBIX TTOCJIEI0BATEIILHOCTEH. HpI/ISHaK CXOOUMOCTH MOHOTOHHOM TTOCIe-

JIOBaTeIbHOCTH. [IpuMephl CXOAAIMMNXCST MOHOTOHHBIX MTOCIIEI0BATEILHOCTEH.
Yucio e.

. [logmocnenoBarensHocTu. [lpenenvHbie TOukM mocnenoBaTenbHOCTH. CylliecTBOBaHUE IIpe-

JIENIBHOM TOUKHM y OrpaHMYEHHON MOCIEA0BaTENBHOCTH. O BBIIETICHUN CXOAIIEHCS TOAIOCTe-
JIOBaTEJILHOCTH.

Heo0xoaumoe 1 1o0cTaTOYHOE YCI0OBUE CXOAMMOCTH 10CIIEA0BATEILHOCTH.

Ilepemennas BenuuuHa W QyHkuusg. CrnocoOwl 3amanusi ¢yHkuuit. Ilpocreitmme cBoiicTBa
GbyHKIMH.

ITpenen dyHkun. Aprdmerndeckue onepaniui HaJ GYHKIUSIMA, UMEIOIIUMU TIpeed.
CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OONMBIINX (DYHKIIHMA.

. HenpepsiBHOCTE (hyHKIUH. ApHPMETHYECKHE ONEpalud HaJl HENpPEepbIBHBIMU (YHKIUSIMH.

CrnosxxHast QyHKIHS ¥ €€ HEITPEPHIBHOCTD.

Omnpenenenue u MpUMepbl MOHOTOHHBIX QyHKITHH. [ToHsTHE 00paTHOM pyHKIIH. MOHOTOHHEBIE
GbyHKIMH, UMeroIIe 00paTHYIo.

[lonsTne snemeHTapHOM (yHKIUU. PanmoHalbHBIE CTENEHU MOJIOKHUTENbHBIX 4ucen. [loka-
3arenpHas (yuknus. Jlorapudgmudeckas ¢yHkuus. ['mmepbonndeckue GyHkmu. CreneHHas
GbyHKIMS ¢ M00BIM JeMCTBUTENBHBIM MOKa3zaTeneM. Tpuronomerpudeckue Gynkunu. Obpat-
HbIE TPUTOHOMETPHUUYECKHE (DYHKIIHH.

[lepBblii 3amevaTeNbHBIN TIPEIe]L.

Bropoii 3ameuaTenbHbIN TIpejien.

Touku pa3peiBa GyHKIIUU U UX Kiaccupukarms. KycouHo HenpepbIBHBIE (PYHKITHH.
[Tpupamenue aprymenTa u ¢pyHkuun. PazHocTHas hopMa yCciIoBUs HEMPEPHIBHOCTH.
Onpenenenue npouzBogHON. ['eoMeTprieckuit 1 GU3NIECKUNA CMBICIT TTPOUIBOTHOM.

[TpaBast v neBast MPONU3BOHBIE.

[TonsiTne MpoM3BOHOM BEKTOPHOU (PYHKITHH.

Hubdepentmpyemocts GpyHKIHH B Touke. CBs3b Mex Iy U PepeHInPyeMOCTRIO U HETIPEPHIB-
HOCTBIO (hyHKIUU. uddepernman GyHKINUN.



21.
22.

23.
24,

25.
26.
27.

28.
29.

30.
31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.

42.

43.
44.

45.
46.

30

[IpaBuna nuddepenunpoBaHusi CyMMbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.

[TpouzBoaHas CTENMeHHON (YHKIIUU C IETOYUCIIEHHBIM Toka3aTeneM. [IpousBoHas GyHKIUA
y = sinx. [IpousBogHas GyHKIMu y = cosx. [IpousBogusie GyHkumii y = tgxr n y = ctgx.
IpousBonHas ¢pyukimu y = log, © (0 < a # 1).

Teopema o nmpou3BoHON 00paTHOM pyHKIMU. [IprMeps! MpUMeHeHus!.

[MpousBoanass mokazarenpHoi (yukmmu y = a® (0 < a # 1). TlpousBoaHbie 0OpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIIUU.

[TpaBuno muddepenuupoBanus cnoxuoi ¢pyHkuuu. [Ipumepsr npuMeHeHus.

[Tonsitue norapumuyueckoit npou3BoiHON GyHkuuu. [Ipumepsl npumeHeHusl.
WNuBapuantHOCTH (popMBI nepBoro nuddepennuana. GopMynsl U MpaBUia BEYUCICHUS TH)-
(hepeHIaoB.

Hcnons3oBanne quddepennana Ais yCTaHOBIEHHS MPUOIKEHHBIX popmyd. [Tprmepsr.
[ToHsiTHE TPOM3BOAHON N-TO MOPSAIKA. 1-5 MPOU3BOJIHAS CTENMEeHHON dyHKIMK y = 2 (x > 0,
a € R).

[TonsiTe TPOM3BOHON N-TO TOpSIIKA. 7~ MPOW3BOJHAS TOKA3aTEIbHON (QYHKIUH Y = @
0<a#1).

[IpouszBoaHAsE N-rO TOPAJIKA. N-€ MPOU3BOAHBIE TPUTOHOMETPUUECKUX (DYHKIMH Yy = sinz u
Y = COS .

xT

ar +b
cr +d

[IpouzBoaHast n-ro mopsiaka. n-si MPOU3BOJAHAS JAPOOHO-IMHEWHON (yHKUMH Yy =

(a,b,c,d € R).

®opmyna JleiOnuma uist n-it MPOU3BOIHON MPOU3BEEHUS IBYX (DYHKIIHIA.
Huddepennnanst BEICIIAX TTOPSIKOB.

HubdepennupoBanne GpyHKIHH, 3a1aHHON TTapaMETPUIECKH.

[TonsTue nepBoodpazHoit pyHkmu. Heonpenenenusiit uHTerpain. OCHOBHBIE CBOMCTBA HEOTIpe-
JIeJIEeHHOTO MHTerpasna. Tabnuia OCHOBHBIX HEOTPEIEIIEHHBIX HHTETPAJIOB.
HNHTerpupoBanne METOI0M 3aMEHBI IEPEMEHHOU (METOI0M MOACTaHOBKH). [Ipumepsr.
HNurerpuposanue no yactam. [Ipumepsi.

OO6mwmit MoAX0/ K MHTETPUPOBAHUIO PALIMOHAIIBHBIX IPOOEH.

WNurerpupoBanue paunoHalibHbIX JIpoOei MeTo1oM OCTporpajckoro.
WuTerpupoBanue BeIpaxkeHuid Bujia R(sin z, cos x), Tae R — panuoHanbHas (QyHKIIHSL.

Ljax +b
cr+d

WuterpupoBanue 1poOHO-ITUHEHHBIX UppalloHaIbHOCTe! — pyHKINH Bunga R | x,

WNuTerpuporanie OMHOMHATBHBIX TH(HEPSHIINATIOB — BRIpAXKCHHUH BH/1a a:m(a + ba:")”da:.
WHTerpupoBanue KBaJpaTHIHBIX UppAlHOHATBHOCTEH — QyHKIMiA Buga R(z, vax? + bx + ¢),
MOCPEACTBOM TIOICTAHOBOK Diepa.

WHTerpupoBaHue KBapaTHUHBIX HPPALMOHAIBHOCTEH 0e3 MpUMEHEHHs IT0CTaHOBOK Diiepa.
[ToHsiTHE 00 ITMITHYECKUX HHTErpasax.



31

9. OBPA3ZEIl MOAYJBbHOI'O KOHTPOJIA

roy BIO «/IOHELIKU HAIITMOHAJIBHBIV YHUBEPCUTET>»
dakynbpTeT JOMOTHUTEIEHOTO U TIPO(EeCcCHOHAITBHOTO 00pa30BaHUS

Hanpaenenue noocomosxu: 44.03.04 «Ilpodeccnonanibaoe o0ydeHne»

Ipoguns: WNudopmaTika v BEIYHCITUTETHHAS TEXHUKA
Ilpoepamma noocomosku:  OGakanaBpuaT

Cemecmp: 1

Vuebnas oucyuniuna: Bricrmas matemarnka

MOAYJbHASA KOHTPOJIbBHAS PABOTA
BAPHUAHT Nel

. Yrox MCKAY MPAMBIMU B ITPOCTPAHCTBE. Ycnorus mapaJulCJIbHOCTU U TCPIICHAUKYJIIAPHOCTH

MNpsAMBIX.

. MeTtoab! OThICKaHUS PEIIEHUH KBaJpaTHON CHCTEMBI JIMHEHHBIX aaredpandeckux ypaBHEHHH,

OIpEEIIUTEIIb IIIaBHOM MAaTPULIBI KOTOPOM OTIMYEH OT HYJIS.

. I[Ipsamas a B mpoCTpaHCTBE 3a/1aHa NAPAMETPUUYECKUMH YPABHEHUSIMU:

=74+ 2t,
y:_19
z=1+t.

Kanonnueckue YpaBHEHUA HpHMOﬁ b TaKOBBI:

r+4 5 z+6
= — y =
3 2
JlokaxuTe, 4TO 3TH TIpSIMBIE SIBISIFOTCS NepecekatomuMuca. CocTaBbTe ypaBHEHHE TIOCKOCTH,
COJIEpKalIllel 3TH TIPSMBIE.

4. Haiinure xBaapaTHsIit MHOTOUIEH f(x), 3Has, aro f(1) = —1, f(—1) =9, f(2) = —3.

5.

11—z

Haiiaure npenen GyHKIHH: liH(l) (1—4z)= .
T—

VYTBepkieHo Ha 3aceqaHuu Kadeapbl HHXEHEPHOU M KOMITBIOTAIIMOHHON TIEJarOTHKH,
npoTokos No_ oT «_ » 20 .

3aBenyrommii kapeapoit
[Ipenonasareins

Kpurtepuu oneHuBannst MOAyJ1bHOT0 KOHTPOJIA

Homep 3a0anusn | Konuuecmeo 6annos
1 6
2 6
3 6
4 6
5 6
Bcezo 30
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10. OBPA3ELl DK3AMEHAIIMOHHOT' O BUJIETA

Teopeanecmle BOIIPOCHI K IK3aMEHY

Cnucox meopemudecCKux 60npoco6 K IK3amMeHy ecnib o0vedunenue cnucka npusedermbtx

gblie KOHMPOJIbHBIX 8ONPOCO8 K NPOMENCYMOYHOU AMMECMAYUU U MO20 CHUCKA BONPOCOS,
Komopulil npugeden Huxce. Cooeprycanue mooyna 1 «dnemenmsl AHATUMUYECKOU 2e0MEMPUNY,
Mooy 2 «Inemenmel gvicuiell anzedpovl) U NEPvIX mpex mem mooyna 3 «Jnemenmol mamema-
MUYeCcKo20 anaiu3a» yxce omoopa3ceno 6 CHUcKke KOHMpPOIbHbIX 6ONPOCO8 K NPOMENCYHOUHOU
ammecmayuu (8cezo oxeaueno gocemnb mem). Iloamomy npugooumslii Hu Ce CHUCOK 0X8ambledem
g0CeMb OCMABUIUXCA MeM MOOYIA 3 «D1eMeHmbl MAMEMAMUYECKO20 AHATTU3A).

1.

o0

10.
I1.

12.
13.

14.

15.

16.

17.

18.

Teopema 00 ycToitunBocTH 3HaKa HeNpepbIBHOU QyHKIMU. [IpoxoxkneHne HerpepbIBHON (PyHK-
MU 4epe3 HyJlIbh MpHU cCMeHe 3HaKoB. [IpoxoneHue HempepblBHON (QYHKIMH depes Jro0oe
MTPOMEKYTOYHOE 3HAUCHHE.

OrpanndeHHOCTh (DYHKIIMH, HEMIPEPHIBHOW Ha cerMeHTe (TiepBasi Teopema Beiiepmitpacca).
TouHass BEpXHSSI W TOYHAS HWXKHSS TpaHW (YHKIUM HA JAHHOM MHOXECTBE. JlOCTIKeHHe
(byHKIKEH, HEeMpephIBHOM HAa CETMEHTE, CBOMX TOUHBIX IpaHei (BTopasi Teopema Beitepmitpacca).

. Bospacranue u yobiBanue ¢pyHkuuu B Touke. JIokanbHBIH MAaKCUMyM M JIOKAJIbHBI MUHUMYM

¢bynkunn. Heobxomumoe ycnoBue sxkcTpemyma nuddepernupyemoit pynkmuu. Teopema o HyIie
MPOU3BOIHOM (Teopema Poss).

dopmynna KOHEYHBIX MpupamieHnit (popmyna Jlarpamxka). IlocTossHCTBO GYHKINH, UMEIOIIEH
Ha MHTEpBAJIC PaBHYIO HYJIO MPOU3BO/IHYIO. Y CIIOBHSI MOHOTOHHOCTH (D)YHKIIMM Ha HHTEpBaJe.
OTcyTCTBHE y MPOU3BOIHOM TOUYEK Pa3phiBa EPBOTO POJA U YCTPAHUMEBIX PA3PHIBOB.

. BoiBog ¢ momoripto popmyibl JIarpanska rmosie3HbIX HEPABEHCTB!

|sinzy — sin x| < |21 — 29,
|arctg xq — arctg zo| < |z1 — x9).

O606mennas Gopmyna KoHeuHbIX npupaieHuil (popmyna Komm). PackpeiTue Heonpeenen-
00

HOCTel BHUa 0 " - (npaBuno Jlonwurans). PackpeiTHe HeompeaeneHHOCTeH IpyTrux BHIIOB
(0 - 00, 00 — 00, 1°°, 0% m o).

®opmymna Teitnopa. Ocratounslii uiieH B popme Jlarpanska, Ko u Ieano.

dopmyna Makiopena. OnieHka OCTaTOYHOTO YJIeHA JIJIsl IPOU3BOJIBHON (QYHKITHH.

Paznoxkenue mo ¢popmyie Maknopena snemenTapubix (Gynkuumit f(x) = €%, f(x) = sinz,
f(z) =cosz, f(z) =In(1+2), f(z) = (1 +2)* (o € R), f(z) = arctg x. Beruucnenue uncna
e.

OTpICKaHWE Y9acTKOB MOHOTOHHOCTH (YHKIMH. OTBICKaHHE TOYEK BO3MOXKHOTO dKCTPEMYMa.
ITepBoe 1 BTOpOE TMCTaTOYHBIE YCIOBUS IKCTpeMyMa. Perienne Borpoca o HaTHauy SKCTpeMyMa
(GYHKIMH, HEMPEPBIBHOM, HO HeAU(PPepeHITNpyeMOit B TaHHOU TOUKe.

OOmras cxema OTBICKaHUSI SIKCTPEMYMOB.

Hanpagnenue Beinykinoct rpaduka pyHkuun. Onpenenenue Touku nepernda. Heodbxoaumoe
ycnoBue neperuda. IlepBoe u Bropoe pocratounsie ycinoBus neperuda. O6o0meHus: nepBoro
JIOCTaTOYHOTO yCIOBHS neperuda. TpeTbe JocTaTOuHOE YyCIIOBUE SKCTPEMyMa U Iieperuoa.
AcumnToTsl rpaduka QyHKIUH.

Cxema uccnenoBanus rpaduka Gynkmun. OTeICKaHHEe MaKCUMaThHOTO ¥ MUHUMAJIBHOTO 3Ha-
yeHnit pynkuun. Kpaesoii skctpemym.

Wuterpansueie cymmsbl. MuTerpupyemocts. [lonsitne BepxHell 1 HukHel cyMM. CBolicTBa
BEPXHUX U HIWKHUX cymMM. HeoOxonumoe u nocrtaTouHoe yclioBue MHTErpupyemoctu. CBoii-
CTBO PABHOMEpPHOH HempepriBHOCTH (PyHKIMH. Teopema O paBHOMEPHON HEMPEPHIBHOCTH.
HuTerpupyeMocTh HeMPEePBIBHBIX (hyHKITHIA.

HuTerpupyeMocTh HEKOTOPBIX Pa3phIBHBIX (DYHKITHH (OTpaHUYEHHBIX Ha CETMEHTE U UMEIOIITIX
JIMIIIB KOHEYHOE YHCIIO TOYEK Pa3phIBa, KyCOUHO HEMPEPHIBHBIX HAa cerMeHTe). MHTerpupyeMocThb
MOHOTOHHBIX OTPaHUYEHHBIX (QYHKIIHH.

OcHoBHBIE cBOICTBa onpezesieHHoro naTerpana. Ouenku nunarterpanos. [lepsas dopmyna cpen-
Hero 3HaudeHus. [lepBast popmyna cpennero 3naueHus: B 0000menHoi popme. Bropas popmyina
CpEIHETO 3HAUCHHS.
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CymiectBoBanue 1epBoo0Opa3Hoit jyist HenpepbIBHON GyHKIMU. OCHOBHAsA (hOpMyJia MHTETpalib-
Horo ncuncnenus (hopmyna Hetotona-Jleiounma).

3ameHa IepeMEeHHOM I0J] 3HAKOM OTpEeNIEHHOT0 MHTerpana. GopMyiia HHTETpUPOBaHUS T10
HacTsAM JJIs ONPEJIETICHHBIX HHTETPAJIOB.

Ocrarounslii wieH ¢popmyisl Teiiopa B MHTErpaibHOM Gopme.

[Tonarue miockoi kpuBoil. [lapamerpuueckoe 3ananue kpuBou. [loHsATHE MPOCTPAHCTBEHHOU
KpuBoil. [TonsiTue nmuHBl Ayru KpuBO#. JlocTaTOYHBIE YCIOBUS CIPSAMIIIEMOCTH KpUBOU. Dop-
MYJIBI 17151 BEIYMCIIEHUS JUIMHBI 1yTH KpuBoil. uddepennuan nyru. [Ipumepsr.

[Tonstue KBagpupyeMoCTH IUIOCKOW Qurypsl. I[lnomans KBagpupyeMoil IIOCKOH (GHUTYpHI.
[Tmomans kpuBoOnMHENHHON Tpaneunu. [lmomans kpuBoaUHENHHOTO cexTopa. [Ipumepst.
[TonsTue kyoupyemoctu u oo0bema. KyonpyemMocTsh HIMIMHIPOB, CTYMEHYATHIX Tell, Tel Bpalle-
Husi. opmyna oobema munHapa. Gopmyna o0bema Tena BpamieHus. [Ipumepsr.

[ToBepxHocTh BpamieHus. [loHsTue KBaIpUpPyeMOCTH MOBEPXHOCTH BpalleHus. JlocTaTouHbIe
YCJIOBUS KBaIPUPYEMOCTH IMOBEPXHOCTHU BpauieHus. opMmyina 1ioma M noBEpXHOCTH Bpalle-
HUSL.

Macca u IeHTp TSXKECTH HEOTHOPOIHOTO cTepKHS. PaboTa mepeMeHHOM CHITBL.
[TpuGnmkeHHBIE METOIBI BBIYUCIIEHUS] KOPHEH ypaBHEHUI: MeTO «BUIIKMY. [Ipumep.
[TpuGnmkeHHBIE METO/IBI BEIYHCIICHNS KOpHEH ypaBHEHHH: MeTO/ KacaTellbHBIX (MeToll Hbto-
ToHa). [Ipumep.

[TpuGnurkeHHbIE METO/IBI BBIYMCIIEHHUS] KOPHEH ypaBHeHui: metoa xopa. [Tpumep.
[TpubnmxeHHBIE METOIBI BRIYUCIICHUS] KOPHEH ypaBHEHUIN: METO UTEepaIuil (IOCIe10BaATEb-
HBIX npubkennit). [Tpumep.

[TpubnnxeHHbIE METO/IBI BHIYMCIIEHUS OMPE/IEIIEHHBIX HHTErPAJIOB: METO/ MPSIMOYTOJIbHUKOB.
[Tpumep.

[TpuGnmkeHHBIE METOIBI BBIYUCIIEHUS OMPEIEIEHHBIX HHTETpalioB: MeTo ] Tpanenii. [Tpumep.
[TpuGnmkeHHBIE METOJIBI BBIYUCIIECHUS ONpeAeNeHHBIX WHTErpajoB: MeToa Tapadon (Meron
Cumricona). [Ipumep.

YucnoBoit psia M ero yacTUuHble cyMMBbl. Cxopsiuecs: U pacxoasuiecs psiibl. Heodxonnmoe
YCIOBHE CXOAUMOCTH psijia. HeBnusiHue HA CXOAMMOCTH psijia T0OABICHUS WM OTOpPaChIBAHHS
YHUCJIA YWIEHOB, YMHOKEHHUS HA OTJIMYHYIO OT HYJIS [IOCTOSIHHYIO.

Heobxonumoe 1 10CTaTOYHOE YCIOBHE CXOJAMMOCTH psifia C TIOJMOKUTETbHBIMY uiieHaMu. [1pu-
3HaKW CpaBHEHHS UISl PSIOB C TOJOXKHUTENbHBIMU uneHaMu. [Ipusnaku JlamamOepa n Kormm
CXOJMMOCTH PSZIOB C MOJIOKATENBHBIMY WiIeHaMU. MHTerpansusiii npusHak Komm-Makiiopena.
[TonsTHS aOCONIOTHO M YCIIOBHO cxopsiierocs psjaa. Teopema PumaHa o nepecTaHOBKE UJIEHOB
ycinoBHO cxosmierocs psijia. Teopema Komu o mepectaHoBKe 4iieHOB a0COIIOTHO CXO/ISIIIETOCS
psna.

Apupmernyeckue onepauuud Haj CXOASIUMUCS psgamu. [Ipu3Haku cX0QuMOCTH MPOU3BOIIb-
HBIX psAIOB: Mpu3Hak Jlelonnna, npusnak Jupuxiie-Adens.

[TonsiTne GeckoHeuHOTO Mpon3BeieHus. CXosIIrecs U pacxoasirecst 0eCKOHEIHBIE TPOU3Be-
neHust. CBsi3b MEX/y CXOIMUMOCTBIO0 OECKOHEUHBIX IPOU3BECHUH U PSIJIOB.

[Tonsitne GyHKIMOHAIBHON TOCIIEIOBATENPHOCTH W (DyHKIHMOHATBHOTO psina. CXOAMMOCTH
(yHKIMOHAIBHON TOCTIEA0BATETFHOCTH B TOYKE W HA MHOXKecTBe. [loHsTHE paBHOMEPHOU
CXOJIMMOCTH Ha MHO>KeCTBE. J|0CTaTOUHbIE IPU3HAKKA PABHOMEPHOM CXOJIUMOCTH.

[Tounenusiit nepexon k npeneny. HenmpepbIBHOCTE CyMMBI (DYHKIIHOHATIBHOTO psifia U Mpejena
(byHKIMOHAIBHOM MOCIIeIOBaTETHHOCTH.

[TouneHHoe WHTETpUpPOBaHNE U TOWIEeHHOE U depeHInpoBaHne (PyHKIMOHATIBHBIX TOCTIE10-
BATENBHOCTEN U PAIOB.

CreneHHol psa v 0671aCTh €ro cXxoauMocTH. HerpepbsIBHOCTH cyMMBI cTeneHHoro psiaa. [Tounen-
HOE MHTETPUPOBAHUE U TIOWIEHHOE AU(dEepeHIIIPOBaHNUE CTENEHHOTO Ps/IA.

Paznoxenne GpyHkiuu B cteneHHOU psifi. PaBHoMepHOE npulimkeHne HerpepbIBHON (QyHKIUN
MHOTO4JIeHaMH (TeopeMa Beiiepirpacca).

EBKIHM/I0BA TIOCKOCTD U €BKJIMOBO MPOCTpaHCTBO. [loHATHE PYHKIUU NBYX U TpeX MepeMeH-
HBIX.

[loHsiTHS M-MEPHOTO KOOPAMHATHOTO MPOCTPAHCTBA U 1M-MEPHOTO E€BKIIMI0BA MPOCTPAHCTBA.
MmuoskecTBa Touek npoctpancTea . [loustue GyHKIIUN m TIEPEMEHHBIX.

Cxopsmuecs oCiIeIoBaTeIbHOCTH TOUeK B mpoctpancTBe E™. Kputepnit Komm cxomumoctn
MOCJIEIOBATEIbHOCTH. BO3MOXKHOCTH BBIICIIUTH U3 TF000M OrpaHU4EeHHOM 110CIe10BaTEIbHOCTH
CXOJSIIYIOCS TIOATIOCIIeI0BaTeIbHOCTE (TeopemMa bombiiano-BeitepiTpacca).
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[Tonsitue npenena GyHKIMM HECKOIBKUX MepeMeHHbIX. beckoneuno maneie Gynkunn. Heobxo-
JUMOE M JIOCTaTOYHOE YCJIOBHE CYIIECTBOBAaHUS Tipesenia GyHKIUK B Touke (kputepuid Komm).
[ToBTOpHBIE TIPEEIIBL.

Omnpenenenie HEMPEPHIBHOCTU (PYHKIIUU HECKOJIBKUX TlepeMeHHBIX. ApudMeTuieckue ornepa-
[IUW HaJ HEMPEPHIBHBIMU (DYHKIUSIMHA. HeTpephIBHOCTE CIIONHON (DYHKIIHH.

Teopema 00 yCTOHYMBOCTH 3HaKa HempepbiBHOW (QyHKIUU. TeopeMa 0 MPOX0XkKIEHUU HeTpe-
PBIBHOM (yHKIMH "epe3 Jrboe MpoMexyTouHoe 3HaueHne. OrpaHMueHHOCTh QYHKIUH, HeTpe-
PBIBHOM HAa 3aMKHYTOM OTpPaHHYEHHOM MHOXecTBe. JlocTimkenune (yHKIHEH, HEMpephIBHOM
Ha 3aMKHYTOM OIPAaHMYE€HHOM MHO>KECTBE CBOMX TOYHBIX TpaHeil. [loHsTHE paBHOMEPHOU
HEIMPEPBIBHOCTH (PYHKIIUH HECKOJIBKUX MIEPEMEHHBIX.

YactHple Mpou3BOJHBIC (DYHKIIUU HECKONBKUX TepeMeHHbIX. [lonsarue muddepenmupyemo-
cTi (YHKUIMU HECKOJIbKUX mepeMmeHHbIX. [lonsarue muddepenHnmana QyHKIMH HECKOJIBKHX
nepeMeHHBIX. JuddepenunupoBanue cinoxHoi (yHKIuH. VMHBapHAHTHOCTH (OPMBI MEPBOTO
muddepennuana.

[IpousBojiHas 110 Hanpasienuto. ['pajiueHT.

YactHple npou3BOHBIE BHICIIUX MOPSAKOB. uddepenuunanst Beicmux nopsakoB. Gopmyna
Telnopa st yHKIUHU 1M IEPEMEHHBIX C OCTATOYHBIM 4ieHOM B (opme Jlarpanxa, B popme
[Teano.

[Tonsitue sxcTpemyma GyHKIUHU M TiepeMeHHbIX. Heo0X0umMble yCIOBUS JIOKAIBHOTO IKCTPe-
Myma. JlocTaTouHBIe YCIIOBHUS JTOKATBHOTO 3KcTpemyMa. Ciydail (yHKIMH JABYX TepeMEHHBIX.
[Tpumepsr.

Bolnykiibie MHOKECTBA U BbIITyKJIble PyHKIUHU. Cyll1€CTBOBAHME MUHMMYMA Y CUJIBHO BBITYKJIOH
(YHKIMHA W €IWHCTBEHHOCTh MHHHMYyMa y CTPOTO BBIMTYyKJIOW (GyHKIWH. [Touck MuHMMyMa
CHJIBHO BBITTYKJIOW (DYHKIIMH IPaIN€HTHBIM METOJIOM.

HesBuas ¢yuxnus. CymiectBoBanue U auddepeHInpyeMocTb HesBHON (yHKIH. YacTHbIe
MIPOU3BOAHBIE HESIBHO 3alaHHON (QyHKINU. OcoOble TOYKH MOBEPXHOCTH M TIIOCKOW KPHBOIA.
VenoBusi, obecrieunBaronne CyImecTBOBaHue s GyHkuuu y = f(x), 3amaHHON HESBHO,
o0paTHOM PyHKIIHH.

[TonsiTie 00 onpeneseHNH HeIBHBIX (PYHKITHI cUCTEMOM (PYHKITMOHABHBIX ypaBHeHU. Teope-
Ma O pa3peuIuMOCTH CUCTEMBI ()yHKIIMOHAIBHBIX ypaBHEHHH. Bbrdncnenne 4acTHBIX MPOU3BO/I-
HBIX (DYHKIIHA, HESIBHO OTPEENIIEMbIX IIOCPEJICTBOM CUCTEMBI (DYHKIIMOHAIBHBIX YPAaBHEHHH.
3aBucumocTh (pyHknmit. JlocraTrouHoe yciaoBue He3aBUCUMOCTH. DYHKITMOHAIBHBIE MATPHUIIBI U
WX TPUIIOKEHUSI.

VYcnosHsli s5kcTpemyM. MeTton HeonpeeneHHbIX MHOxkuTenen Jlarpanxka. /focrarounsie ycio-
Busi. [Ipumepsr.

Orubaromias v JMCKpUMUHAHTHAs KpUBasi OJIHONIApaMEeTPHIECKOT0 CeMeHCTBa MIIOCKUX KPUBBIX.
CornpuKOCHOBEHHE TIOCKUX KpUBBIX. KprBr3Ha miiockoi kpuBoi. HopMaib K mIoCKoi KpUBOM.
DBOJIIOTA U HBOJIBEHTA.

Omnpenenenre JBOMHOrO MHTErpaja Juisi npsiMmoyroibHUka. CyllecTBOBaHME JBOMHOIO HH-
Terpana s npsiMoyroibHuka. OrpejeneHne M CyUIECTBOBAHUE JIBOMHOTO HWHTErpana Juist
MIPOU3BOJIBHOM 0OnacTu. Ompe/ienenre ABOWHOT0 UHTETpalia TPy TOMOIIH TPOU3BOJIBHEIX pa3-
ouennit o6nacti. OcHOBHBIE CBOWCTBA ABOHHOTO MHTerpasia. CBeieHne ABOWHOTO WHTErpalia K
MOBTOPHOMY OJIHOKPATHOMY.

TpoitHble W n-KpaTHBIE WHTErpaibl. 3aMeHa MepeMeHHBIX B n-KpaTHoM wWHTerpane. [Ipubmu-
JKEHHOE BBIYUCIICHHE N -KPATHBIX WHTETPAJIOB.

[Tonstue HecoOCTBEHHOTO MHTETpaja MEpBOro poja (oaHOMepHBIN ciydait). Kpurepnit Komu
CXOAMMOCTH HeCOOCTBEHHOTO MHTErpasia MepBoro pojaa. JloctaTouHble MPU3HAKKA CXOAUMOCTH.
AGCONIOTHAs ¥ yCIIOBHASI CXOJMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB.

3aMeHa epeMeHHBIX M0 3HAKOM HecOOCTBEHHOTO WHTerpalia M popmysia HHTErPUPOBAHUS TI0
YaCTSM.

[ToHsTHe HECOOCTBEHHOTO MHTETpalia BTOPOro poja (oaHoMepHBIH ciydail). Kpurtepnit Ko,
['maBHOE 3HaYeHHE HECOOCTBEHHOTO UHTETpaIa.

[TonsiTHe KpaTHBIX HECOOCTBEHHBIX MHTETrpasioB. HecoOCTBEHHBIE MHTETPAJIbI OT HEOTPHULIATE b~
HbIX (pyHkuuid. Heco6cTBeHHBIE HHTETPaAIbl OT 3HAKOTIEPEMEHHBIX (DYHKIIHIA.

['maBHOE 3HaYeHME KPATHBIX HECOOCTBEHHBIX HHTETPAJIOB.

CoOcTBeHHBIH MHTETpall, 3aBUCSIINN OT MapameTpa. Ero HempepbsIBHOCTh, HHTETPHPYEMOCTh
u muddepenuupyemocts. Ciyyail, Kkorja npezensl HHTerpupoBaHusi cOOCTBEHHOTO MHTErpaa
3aBHUCST OT apaMeTpa.

HecoOcTBeHHBII MHTErpall MEPBOTO poja, 3aBUCAIINM OT mapaMeTpa. Ero paBHOMepHast cxoau-
MOCTB, HETIPEPBIBHOCTh, HHTETPUPYEMOCTH U U (HEpEeHITHPYEMOCTD.
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HecobcTBenHble HHTErpasibl BTOPOTO PoOjia, 3aBUCAIIUE OT apaMeTpa.

[TpuMeHeHne TEOPUHN UHTETPANIOB, 3aBUCAIIMX OT MapaMeTpa, K BHIYUCICHUIO HECOOCTBEHHBIX
WHTETpasoB.

DiiepoB HHTETPAI TEPBOTO poja — Oeta-pyHkuus, B(p, ¢). DitnepoB uHTErpa BTOporo pojaa —
ramma-¢yukmums, ['(p). @opmyna npusenerus mist ['(p). CBOWCTBO cUMMETpHH U (HOPMYITBI
npueeHus it B(p, ¢). CBsi3b Mexk 1y dilIepoBbIMU HHTETpaiaMi. Berauciienue onpeieieHHbIX
MHTErPajIoB C MOMOIIBIO 3MJIEPOBBIX HHTETPAJIOB.

®opmyna CTupauHra.

CoOcTBeHHBIE KpaTHBIE HMHTETpAlibl, 3aBHCAIINE OT MapameTpoB. HecoOCTBeHHBIE KpaTHBIE
WHTErpaibl, 3aBUCAIINE OT mapaMeTpoB. [IpuiokeHue KpaTHBIX WHTETpPaJiOB, 3aBHCSIIHUX OT
rapameTpa, K TCOpUM HBIOTOHOBA MOTEHIIHAAJIA.

OpToHOpMHpOBaHHBIE CUCTEMBI U 001N psat Dypbe. 3aMKHYTHIE U MOJIHBIE OPTOHOPMHUPOBAH-
Hble cucTeMbl. PaBHOMepHOE TpHOIMKeHHEe HENPEePbIBHON (DYHKIIMH TPUTOHOMETPUUYECKUMU
MHOTOYJIEHaMHU. Y CJIOBUSI pPABHOMEPHOU CXOAMMOCTH M MOWIEHHOTO JU(hhepeHInpoBaHus TPH-
roHoMeTpHuueckoro psima Oypee.

O6pa3 dypbe U ero mpocTelIie CBOMCTBA. YCIOBHS pa3iokUMOCTH (QYHKIUH B WHTErpal
®ypse. [Ipsimoe u obpaTHOE npeoOpazoBanus Pyphe.

Kpartusbrit puronomerpudeckuit psag @ypee. Yenosus ero cxoaumocTH. Paznoskenue gpyHkunu
B [N-kpaTHbiif unterpan Oypoe.

OmnpeneneHus: KPUBOJIMHEUHBIX MHTETPAJIOB U X (puzndeckuit cmpici. CyliecTBOBaHHE KPUBO-
JTUHENHBIX UHTETPAJIOB U UX CBEJICHHE K OIpEIeNIEHHBIM HHTETPAJIaM.

[lonsTne moBepxHocTU. PerynspHas moBepXHOCTh. 3aJlaHHE MOBEPXHOCTH C TMOMOIIBIO BEK-
TopHBIX GyHKIMH. KacarenbHas MiIocKoCTh M HOpMaibh K MOBEPXHOCTH. OIHOCTOPOHHUE U
JIBYCTOPOHHHE ITOBEPXHOCTH.

[Tonarue mionmaan noBepxHocTH. KBaipupyemMocCTs rilaIkKuX MOBEPXHOCTEH.

[ToHsITHS TOBEPXHOCTHBIX MHTETPATIOB MEPBOr0 U BTOpOro poja. CyiiecTBOBaHUE TTOBEPXHOCT-
HBIX MHTETPAIOB MEPBOTr0 U BTOPOro pojioB. [loBepXHOCTHBIE MHTErpajibl BTOPOrO POjia, HE
3aBHCAIINE OT BEIOOPA JEKAPTOBOM CUCTEMBI KOOPIUHAT.

CkangpHoe n BektopHoe moine. ['paguent. [lpon3BogHsle To HampaBieHUWIo. J(MBepreHus
n potop. [loBropHBIE Omnepanuu. BelpaxkeHHe B KPHUBOJIMHEHWHBIX KOOpJAWHATaX IpagueHTa,
IIPOU3BOJIHBIX 110 HAPABIICHUIO, TUBEPTCHIIMH U POTOPA.

Bripaxxenue oneparopa Jlarmaca B KpuBOJIMHENHBIX OPTOTOHAIBHBIX KOOPAMHATAaX. BeipakeHue
OCHOBHBIX OI€paIfii TEOPUH MO B MIIMHIPUIECKON U c(hepruuecKoi cucteMax KOOpAUHAT.
®opmyna ['puHa.

®opmyna Crokca.

®opmyna OcTporpaickoro.

Bripaxxenue miomaiu miockoi o01acTu yepes KpUBOIMHEWHBINM HHTErpai. BripakeHne o0bema
yepe3 MOBEPXHOCTHBIN MHTETpal.

VYcnous, mpu KOTOpeIX auddepenimansias popma P(x, y)dx+Q(x, y)dy npencrasnsiet coboit
nonHeli Auddepenimai. IloTeHIMaTbHBIE U COJIEHOUIATbHBIE BEKTOPHBIE MOJIS.

Bexropnas hyHkums: mpesen, HenpepsIBHOCTE, POU3BOIHAS, AU( HEpEeHITUPYEMOCTb, opMyIia
Teitnopa, UHTETrpAJIbL.

Perynsipusie kpuBbie. KacarenpHas k kpuBoil. Compukacaromascs IUIOCKOCTh ISl KPUBOM.
Kpmnensna kpusoit. Kpyuenne kpuBoit. @opmynsl @pene. HatypanbHble ypaBHEHHUS] KPUBOM.
IlepBasi xBagpaTnuHasi ¢opma MoBepXHOCTH. M3MepeHHs Ha ToBepXHOCTH. BTopast kBajpa-
TH4Has Qopma moBepxHOCTH. Kiaccudukanus Todek peryispHod noBepxHocTH. KpuBuzHa
KpuBOM Ha moBepxHOCTH. CriennansHble TUHUE Ha noBepxHocTu. Dopmyna Ditnepa. Cpenusis
1 rayccoBa KpMBHM3HA 1oBepxHOCTU. Teopema [ aycca.

Huddepenunanbabie ypaBHEHHs U IPUBOASIINE K HUM 3a71aud. OObIKHOBEHHbIE AU(dEpeHIIH-
aJIbHBIC YPABHEHUS U YPABHEHHS B YaCTHBIX MTPOU3BOIHBIX.

VYpaBHeHne ¢ paznenstouMucs nepeMeHHbIMH. OIHOPOJHOE W HEOJHOPOAHOE IIMHEHHOE
YpaBHEHHUE MEPBOTO MOPSIIKA.

CymiecTBOBaHME M €JUHCTBEHHOCTh PEHICHHWS HAYaJbHOM 3a/1auu U1 ypaBHEHHS IEPBOTO
MOPSJIKA.

WNurerpupoBanune ypaBHEHHUs, HEPA3PEIIEHHOTO OTHOCUTEIBHO MMPOU3BOIHOM, MTyTEM BBEJICHUS
napameTpa. OcoOble penieHus: Takux ypaBHEHUH.

CymiecTBoBaHHE U €IMHCTBEHHOCTh PEIICHHs] HAa4aJlbHOW 3a7add AJii HOPMAIbHOW CHUCTEMBI
YpaBHEHM MEPBOTO MOPSIKA.
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Jluneitnoe auddepeHraibHOe ypaBHEHUE N1-r0 nopsjika. OCHOBHbIE CBOMCTBA JMHEHHOIrO
YpaBHEHUS C TIOCTOSTHHBIMHU K03 durmentamu. OOITHE CBOWCTBA JIMHEWHOTO YPaBHEHUS 7-TO
MOpsIJIKA.

OnHopoaHOE NUHEWHOE ypaBHEHHE N-Tro mnopsika. HeoqHopoaHoe NuHeHOe ypaBHEHHE 1-TO
nopsika. JluHeitHoe ypaBHEHHE 1-TO MOPSIAKA C TIOCTOSTHHBIMUA KO3 PHUIIEeHTaAMH.

Cucrembl nuHeWHbIX TuddepeHnnanbHeix ypaBHeHud. OOmire cBOWCTBA CHCTEM JTUHEHHBIX
ypaBHeHHI. CucTeMbl JIMHEUHBIX UG (HepeHIIHAIbHBIX YPABHEHUH ¢ TOCTOSIHHBIMH KO3 Puiiu-
EeHTaMH.

[TocTpoeHue pereHus JIMHEWHOTO YpaBHEHHSI B BUIE CTETIEHHOTO PsIJia.

Kpaesrie 3amaun u1st 0OOBIKHOBEHHBIX TH(DPEpEeHIINATBEHBIX YPaBHEHHM.

3anaun Ha coOCTBEeHHBIE 3HaueHus. 3aada Lltypma-JInysumis. Teopema paznoxkumoctu CTek-
JIOBA.

UucnenHble METO/ABl PEUIEHUS HAYadbHBIX 3a7a4 Ui OOBIKHOBEHHBIX Au((hepeHITHaIbHBIX
YpaBHEHMIA.

YucnenHble METO/IbI PEILIEHUSI KPAEBBIX 33J1a4 U1 OOBIKHOBEHHBIX JU(p(epeHnanbHbIX ypaB-
HEHUH.

Jluneitnoe muddepennmansHOe ypaBHEHHE MTEPBOTO MOPSIKA B YaCTHBIX TIPOU3BOIHBIX.
Kpazununeitnoe muddepennmanpHoe ypaBHEHHE TEPBOTO TIOPSIKA B HACTHBIX TIPOU3BOIHBIX.

Oo6pa3zen 6mera

TrOY BIIO «1OHENKWA HAITMOHAJIbHBIA YHUBEPCUTET»
@akynbTeT JOMOIHUTEIBHOTO U MPO(ECCHOHATBHOT0 00pa30BaHUs

Hanpasnenue noocomosxu: 44.03.04 «IlpodeccuonansHoe oOydeHuE»

IIpoguns: HNudopmaTika 1 BEIUUCTUTEIBHAS] TEXHUKA
Ilpoepamma noocomosku:  OaxamaBpuat
Cemecmp: 1
Vuebnas oucyunnuna: Briciias maTemaTuka
BUWJIET Nel

. YcnoBHBIN SKcTpeMyM. MeTo1 HeonpeielIieHHbIX MHOkuUTeNnel Jlarpanxka. Jloctatounbie yciio-

Busi. [Ipumep.
Bripaxkenue mioma i miockoi 001acTy yepes KpUBOJIMHEHHBIA HHTErpall. BeipakeHne oobema
yepe3 OBEPXHOCTHBIN UHTETpal.

. Haitnure paccrostamne ot Toukn M (—2; 1; 4) 10 MIOCKOCTH, KOTOpast MEPIEeH MKy pHa BEKTOPY

n = (2; —6;3) u mpoxoaut yepes Touky K (4;0; —1).
HccnenyiiTe COBMECTHOCTh M HaiiuTe o0lee pelieHne W OJHO YaCTHOE PEHICHHE CHCTEMBI
TUHENHBIX anreOpanyecKux ypaBHEHUMN:

2ZL‘1 + 7ZL‘2 + 31’3 + x4 = 6,
3.1‘1 + 51’2 + 21’3 + 21’4 = 4,
9.%1 +4$C2 + T3+ 7CIZ4 = 2.

o sin kx
———, TIIE
146 °

=1 k'

0 > 0. IlpaBaa u, 9TO 3TOT PSAI CXOTUTCS paBHOMEPHO Ha BCEH YHCIIOBOM MPIMOii?

YTBepk/IeHO Ha 3aceJaHuH Kadeapbl HHXCHEPHON W KOMITBbIOTAITHOHHOMN TIeJarOTMKH,
npoTokos No__ OoT «_ » 20 r.

3aBenyromuii kadeapoi
IIpenonaBarenn
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KpnTepnn OIICHUBAHHUA IK3aMEHa

Homep 3a0anusn | Konuuecmeo o6annos
1 10
2 10
3 10
4 10
5 10
Bcezo 50

11. KPUTEPUU OHEHUBAHUSA

IIo xypcy npenmnonaraercsi NpoBEIEHHE MPOMEKYTOUHOW aTTECTAallUM B BHUJAE MOJYJIBHOTO
KOHTPOJISI, BBITIOJIHEHUS MHIUBHUIYaIbHBIX MPAKTUYECKUX 3a/IaHUN U SK3aMeHa. JK3aMeH CTYIECHTHI
CHAIOT C LEJIbIO TTOBBINICHUS] pEUTHHTA.

Pacnpe()eﬂerme 5(1./1./1()8, Komopble Mo2ym nojlydunb cmy()enmbt
6 npouecce Uusyienusn 0ucuunﬂuubt

OpranuzanuonHo- | CamocrtosiTe1bHasi pa6oTa CTy/JAeHTa
yueOHas paGora NuauBuayaibHbie MoayJbHBbI Bcero
CTy/leHTa NpaKkTHYeCKHe 32JaHUs | KOHTPOJIb
20 Gamnos 30 GamoB 50 6ammor | 100 6amnos

Ta6fmua coomeemcmeus 04106 zocydapcmeennoﬁ wKane

Onenka OneHka no Onenka no rocyapcTBeHHOM HIKaJie OneHka mo
no mkajge | 100-6anabHo# | (3k3amMeH, AU GepeHINPOBAHHDBIN 3a4€T) | TOCYAAPCTBEHHOH
ECTS nmKaJe mrkaJie (3aver)
A 90 — 100 5 (oTIU4HO) 3a4TEHO
B 80 — 89 4 (xoporto) 3a4TEHO
C ™ —1T79 4 (xopor1o) 3a4TEHO
D 70 — 74 3 (Y1OBIETBOPHUTENHHO) 3a4TEHO
E 60 — 69 3 (YIOBIETBOPHUTENHHO) 3a4TEHO
FX 35 —59 2 (Hey10BIETBOPHUTENBHO) HE 3a4TE€HO

C BO3MOXXHOCTBIO TIOBTOPHOM cIaun
F 0—34 2 (Hey10BIETBOPUTENHHO) HE 3a4TEeHO
C BO3MOXKHOCTBIO TIOBTOPHOM c/lauu ipu
yCIIOBUU 00s13aTEIFHOTO Habopa
JIOTIOJTHUTEJIBHBIX 0alIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPOLHECCA

JlekumoHHbIEe 3aHATUSA TPOBOJAATCS B ayAUTOPUH, OCHAILIEHHON MYJIbTUMEIUMHON TEXHUKOU U
JIOCKOH.

[IpakTHueckue 3aHATUS MOTYT MPOBOJUTHCS B ayAHUTOPHH, OCHAIEHHOW MYJIBTUMETUNHON
TEXHUKOU 1 JTOCKOH MITM B KOMITBIOTEPHOM KJIacce, 000pyTI0BaHHOM KOMTBLIOTEPAMH C JIMIIEH3HOHHBIM
MPOTrPaMMHBIM 00€CTIeUeHHUEM, TOCTYTOM K ceTu HTEepHET, CTOoJIaMU, JTOCKOM.
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HauMeHnoBanue

Koa-Bo
IK3eMILJISIPOB
B 0HOJIMOTEeKe

JdouHY

Haanune
3JIEKTPOHHOM
BEpPCHH B
IBC

Ocnoenan numepamypa

Wnwun, B. A. JluneitHas anreOpa w aHaJTUTHYECKas Teo-
MeTpus : y4eO. I CTyJIEeHTOB YH-TOB M TEXH. BY30B,
oOyuaroniuxcs 1o crenuansHocT «Martematukay, «IIpu-
KJIajiHas MatemaTuka u uHpopmaruka» / B. A. Unbun,
I'. 1. Kum ; MockoBckuii roc. yH-T uM. M. B. JloMoHOCO-
Ba. — 3-e m31. — Mockga : [IpocnekT, 2008. — 393 c.

98

Wnbun, B. A. OcHOBBI MaTEMaTHYECKOI0 aHAIN3a : yueO.
JUIsE 3. CHEIHaTbHOCTEH W crennadbHOCTH «IIpuKit.
mateMatuka». U. 1 / B. A. Uneun, 3. I'. [lo3uak. — U3,
7-e. — Mocksa : ®u3matiut, 2009. — 646 c.

57

Wnbun, B. A. OCHOBBI MaTeMaTHYECKOT0 aHaAJIN3a : yueo.
i Gu3. crenransbHOCTed W crennanbHOCTH «lIpuKiL.
mateMatuka». Y. 2 / B. A. Wibun, 3. I'. [lo3usak. — U3,
7-e. — Mocksa : @usmatiut, 2009. — 464 c.

57

Jlononnumensnasn numepamypa

Knerenuk, /[. B. COopHuUK 3a/1a4 110 aHATUTHYECKOHN T'e0-
MeTpuH : yuaeb. mocobue s BTy30B / [[. B. Knerenux ;
noxa pen. H. B. Edumosa. — 17-e u3xa. — Cankt-IletepOypr :
[Tpodeccus, 2009. — 199 c.

282

COopHUK 3a/1a4 MO MaTeMaTHYecKOMYy aHanuzy : Yuel.
noco6ue. T. 1 : Ilpenen. HenpepwiHoCTh. uddepenun-
pyemocts / JI. 1. Kynpsisues, A. JI. Kyracos, B. U. Yex-
nos, M. U. la6ynusn ; [lox pen. JI. J1. Kynpsiuesa. — 2-e
n31. — M. : @uzmariut, 2003. — 496 c.

43

COopHHK 33724 110 MAaTEMATHYECKOMY aHAIHU3y : yd4eo.
nocodue ansi TexH. By3oB. T. 2 : Wwnrerpansl. Ps-
ner / JI. JI. KynpssueB, A. JI. Kyracos, B. 1. Yexios,
M. W. lla6ynun ; [Tox pen. JI. [I. Kyapssuesa. — U3.
2-e. — Mockaa : ®usmatiur, 2003. — 502 c.

49

COopHHK 3a7a9 10 MaTEeMaTHYECKOMY aHalIu3y : ydeO.
nocobue. T. 3 : DyHKIMH HECKOJBKHX TIEPEMEHHBIX
/ JI. I. Kynpssues, A. JI. Kyracos, B. U. Yexos,
M. U. abynun ; Ilon pen. JI. . KynpsBuesa. — 2-e
n31. — M. : @uzmariut, 2003. — 468 c.

195

[Tpockypsixos, . B. CoopHuK 3a51a4 110 TUHEHHON anre6-
pe : yueb. nocobue / U. B. [Ipockypsikos. — U3a. 13-e. —
Cankrt-IletepOypr : Jlans ; Mocksa, 2010. — 480 c.

58

Onecronsi, JI. 3. Iuddepennuanbapie ypaBHEHUS U Ba-
pUalMOHHOE HcuuciieHne : Yueb. s ¢duz.-mat. ¢axk.
yH-TOB / JI. O. Dnbcronen. — M. : Hayka, 1965. — 434 c.

14. ”TH®OPMAIMOHHBIE PECYPCbI

1. DnexTpoHHO-0MONMOTEYHAss cucTeMa JIOHEIKOro HAalMOHAIBHOTO YHUBEpPCHTETa [DJIEKTPOH-

HEIH pecypc]. — Pexxum gocrymna: http://library.donnu.ru/.

2. 3aropusiid, M. I1. Beicias matematuka [ DneKTpoHHBIH pecypc]. — Pexxum goctymna:

http://hegelnet.org/math/.
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15. IPOI'PAMMHOE OBECIIEYEHMUE

1. SSLAE-C: solves the square systems of linear algebraic equations applying the Cramer’s rule
(floating-point arithmetic is used). This program is free and open [DnexTponuslii pecypc]. —
Pexxum noctymna: http://hegelnet.org/compeda/instrumental-repository/sslae-c/index.html.

2. SSLAE-C-Q: solves the square systems of linear algebraic equations applying the Cramer’s rule
(rational arithmetic is used). This program is free and open [DnexTponHsIi pecypc]. — Pexum
nocryna: http://hegelnet.org/compeda/instrumental-repository/sslae-c-q/index.html.



