Yupexnerue obpasopanud « OMENbCKUN TOCYIapCTBEHHbIH
TeXHUYeCKu yEnuRepentet uMmenu I O, Cyxoro»

YTBEPXKAM
Hepg&;@,néoﬁémop YO ITTY mm. I1.O. Cyxoro»
7t i

sae G T ACEHG UK

e ot f} o o
Peracrparmonnsrii Ne ¥ ﬂ_,@ - P o o
MATEMATUKA

YuebHas nporpaMma yIpeXIeHus BeICIErc 06pa3zosanus 10 yueOHoN IUCITUILIHHE
9 CIelUalIbHOCTE!:

1-36 01 05 «Mamwmes! u TexrONMOTHS 00paboTKN MaTEPHAaioB HaBIeHUEM

1-36 02 01 «Mammsas! v TEXHOJIOTHS TUTSHHOTO MPOK3BOACTEAY

1-42 01 01 «Meramnyprugeckoe Ipou3BOICTRO U MarepuaioobpaboTka (1o

HAIPABISHISM )»
Daxynpret MexaHnKo-TeXHOIOTUYECKUT
Kadenpa «Bricimas MaTeMaTaKay
Kype 1,2
Cemectp 1,2,3,4
Jexmum 187 gacor OxzameH 1, 2,3, ceMecTpsl
_ 3auér 4 cemectp
IIpaxTudeckue zaugtus 187 wacos PT'P 1,2,3,4 cemectpnr

AyauTOPHBEIX YacOB 110 Aucuuminae 374 gaca

Bcero gacoB 1o IUCIIUIIINAEE

(110 CIEIUATIEHOCTSIM )

1-36 01 05 — 822 gaca

1-36 02 01 — 805 9acos ©opma NOIYIEHK BRICIIETO
1-42 01 01 — 770 gacosn o0pazoBanus — JHEBHAS

Cocrarun JI. JI. Benukosuy, K. §.-M. H., HOUESHT

2014



Vaefnas IporpaMMa cOCTaBIigHa Ha OCHOBe yHueGHON NpOoTpanMMbl JHCLIMILIRHbL

g

«Marematuray, yreeprrernoi «12» mong 20141,

perucTpanronneit No VI-879/

iy

PaceMoTpena ¥ peKOoMEHIORAHa K YTBEPKASHM0 kadeqpor «Briciiiag MaTeMaTHKay
«10» mong 2@,%4 r., TpOToKON N, i(}

babng
7 {noxnsce)
Onofpena ¥ peKOMeHI0BaHA K YIBSPKAeHUIO HayiHO-METOIHUSCKIM COBETOM
haKYIBTETA ABTON MATH3UPOBAHHEIX K AHGBOPMATTHOHHEIX CHCTEM
«30» wromn 2014 1., mporoxon Ne 11
il pencenaTens
y P o . -
f‘.wi/ vl 1. Cemmeeperos
{ mﬂmw‘:}



1 ITOSACHUTEILHAS 3ATIMCK A

OcHoBHag uemr  wsywenus Aucnunnveel - «Marematrkay  cocTouT B
(GOPMUPOBAHUY ¥ CTYEHTOB CHCTEMED MaTeMaTHIECKUX 3HAHMM, HEOOXOMUMBIX TS
USyHCHMS KaK OOIIETEXHUYECKHX, TAK M CHelHAIbHLIX JUCHWILINH, a TaKXe B
OBIANCHIN CTYyIEHTaM¥ HEOOXOMUMBIM MaTeMaTHIECKIM anmapaToM, MOMOTALOIIHM
AHAMSUPOBATE, MONENHPOBATE U DPEIaTh [PHKIANHAE UFDKEHEPHBIE 33faud
ACHONEI0BAHNEM COBDEMEHHBIX KOMITBIOTEPHBIX TEXHONO N,

OcHOBEBIMY 3a1a4aMy THCHUITHD! BIgeTCS:

* OBJANICHUC OCHOBHBIMA AHATHTHIECKUMY METOIAMM [IOCTAHOBKY, WCCIICNOBAHMNS
1 PELICHAA MATEMATHHEECKAX 321181,

*  OBIANCHUEC OCHOBHBIMY YHCIEHHBIME METONAMU PEIICHUS MaTeMaTHIECKIX 33194
A YMEHUE WX CaMOCTOATENILHON Peatn3anyy Ha KOMIBIOTEDE;

* DA3BUTHE JIOTHYECKOTO U ANTOPUTMUYECKOTO MBILITCHESA,

®* BBIPAGOTKA YMEHHS CaMOCTOSTENLHO MPOBOIUTE  MaTeMaTHYeCcKui  aHanus
TPUKIAIHBIX 38081 C IOCTeAYIOIMM CO3IARTEM AJICOPUTMOB KX PELIEHYS;

° YMCHHE MONB30BATHCS CHIPABOYHON MATeMATHUECKOH JTATEPATYPOH, BKIFOUAsS
VHTEPHET-PECYPCHL.

Hucuwnnnuna Gazupyercs Ha sHanusx MaTeMaTHKY, QU3NKA U HHQOPMATHUKY B
Hpenenax MKOJBHOIO Kypca, 4 TaiKe YHUBEPCUTETCKUX  KypcoB  (DH3WKH,
MH(OPMATHKA 1 TEOPETHYECKOH MeXAHUKL

3HaHMS W yMmeHus, HOMyHIeHHBIC CTYACHTAMM IPU  W3YYSHUW NaHHON
AUCTUIIVHBL, HEOOXOMMMEI IS OCBOGHIS NOCTENYIOMNX CHELUATBHLIX AUCIUILIAH
U NACHUININH CHEHUANU3aNKY, CBI3AHHBIX ¢ [IPOEKTUPOBAHUEM, MOACIUPOBAHNEM 1
PACUeTOM MalliH, MEXaHU3MOB, UX NeTaneil i Y310B, BILIOTH 110 co3panus CAITP.

B pesynvrare ocroenus nuemiming; «Marematuxa» cryaent nomxen:

SHAM®.

— METOLRI MaTeMaTHYeCKOro &Hamu3a, AHANHTUYECKON TeOMETPHH, JIUHEeHHOH
anrebpbl, petenns mudhepeHuanbHbx YPaBHEHHUI;

— OCHOBBI TeOpM¥ (YHKIHH KOMIUIEKCHODO TIEPEMEHHOTG,  OTepaluoHHONO
UCYUCIICHYS, TEOPHHN IO,

— OCHOBHEIC TIOHATHS M METONB! TEOPMU BEpOSTHOCTEH u MaTeMaTHIeCKON
CTATHCTUKY,

~ OCHOBHBIC MATeMATHYECKHE METONH PellleHus UH)KEHEePHBIX 33724,

ymemp:

- PellaTh  MATeMaTHYeCKH (OpManu3oBaHHLIE 33739K  JIHHEHHOM anrebper u
AHAIUTHYECKOH reoMeTpuy;

— WpdepeHnupoBaTs u HMATETDUPOBATE (DYHKLMM, BBIYUCIITS HHTerPajibl 1o
burype, pemars maddeperuuatsHLe YDaBHEHUA 7 CHUCTEME]
TAQOEPeHINATEHEIX YDaBHEHWI;

— CTaBUTh ¥ pEUWIaTh BEPOSTHOCTHBIE 3aMaud M IPOU3BOIANTE CTATHCTHYECKYED
00palboTKy OMEITHEIX JAHHBIX,

~ CTPOHTE MATCMATHYECKUE MOAENY BURNIeCKIK IIPOTIECCOB.

BRaAdEMD.!

~ OCHOBHRIMY HpueMaMy 06paboTKy sKeHepuMeHTATRHEIX IAHHEIX,

~ OCHOBELIMA DORATHAMH M METONAMH TEODAW BEPOATHOCTER U MaTeMaTHISCKON



CTaTUCTHKH;
— METOJaMHM AHANMTUYECKOTO X YHUCJIEHHOTO pelleHus ajrefpaddeckux Hu
OOBIKHOBEHHBIX TUQQepeHIIUabHBIX YpaBHeHH .

Memodwe: (mexrnonozuu) obyuerus
UCHOBHBIMY METONAaMK (TEXHONOTHAMY) OO0YHUeHMS, OTBEYAIOHIMMU LEJSM

V3YYCHUS JUCHIATUINHEL, IBJISTFOTCS:

— d9epeliCBaHKe TEOPETUHYECKUX (JIEKIIMOHHEBIX) 3aHATHH ¢ HNPaKTUHEeCKUME, a TAKXKe
¢ YIPaBIFgEMO CaMOCTOSTENRHOU paboTol;

— HCOONB30BAHUE BO BpEMS TEOPETUYECKWKX 3aHATUH U [PaKTH4ecKHx paboT
AaKTUBHBIX  METOAOB  OOyYeHHS, COBPEMEHHBIX TEXHUYECKUX  CPEICTB,
npeseHTanui, 00yHaionIIX TPOTPaMM;

— UCIONB30BaHUE TECTUPOBAHMS U MONYJIBHO-PEUTHHIOBOW CHUCTEMEBI OLEHKA
3HaHWH;

— BHEJPEHVE 3IeMEHTOB HayJIHBIX UCCIeNOBAHUN U MATeHTHOTO MMONCKA B YI€OHBIH
upornecc (B yactocru, 8 HUPC),

Opeanuzayus camocmosmenvHol pabomet CHiyoeHma
IIpw w3yyeHVn [AUCUWMIUIMHEL PEKOMEHAYETCS WCIONL30BaTh CIEAYIOLINE

(hOPMBI CEAMOCTOSITETEHON paGoThI:

— KOHTPOJWpYEMast caMmocTosTellbHas pabora B BUE pEUIEHUs WHIVBHIYaTBHBIX
331a4 B ayAUTOPUM BO BpeMs NPAKTHUYCCKUX 3aHSTHHR I10J KOHTPOJEM
[IpenoaaraTes;

— yhpaBiiieMas CaMoCTOsTeNlbHas paGoTa, B TOM HHCJIE€ B BUIE BBHIIOIHEHUS
UHIYBUAIYAIBHEIX PacyeTHBIX 33JIaHAN ¢ KOHCYJIBTALUAMHA Y [IPEIIOAaBaTeNs.

Juazrocmuxa xomnemeHyut cmyoeHma
OneHka ypOBHS 3HAHWM CTYJEHTA TIPOUIBOANTCS O AeCITROAIIBHON IKANe.
f JUst OLICHKY TOCTYKEHUM CTYZIEHTa PEKOMEHYETCsI UCIIOB30BATh CIEeNYOIIAN
IVaTHOCTUYECKUAN UHCTPYMEHTAPHI!
— 33I0WTa BBIIOIHEHHBIX PACUETHO-TpaduIecKux pabor;
— [IPOBENCHHUE TEXYIIWX KOHTPONBHEIX OMPOCOB ¥ TeCTUPOBAHUS IO OTAETLHEIM
TEMaM Kypca;
— BRICTYNICHUE CTYAEHTA HA KOHDEPEHIUAK;
— ¢Ia4a 3K3aMeHa.

B pesynesrare ocBOeHMS AucluiUinHBl «Martematukay v CTyHEHTa HOJDKHBI
OBITE CQOPMUPOBAHEI CHENYIONME KOMAEMEHYUY: YMEHWe NPUMEHAT: 0a30BbIe
HAYYHO-TEOPSTUHECKIEe 3HAHNA i1 PeIISHNS TEOPEeTUYSCKIX U NIPAKTUYECKUX 3a/1aY;
IOpOXIaTs  HOBEe  uaen; paboTaThk  caMOCTOATENBEHO W B KOMAHJE,
B3aUMOIEHCTBOBATE CO CHEIUANUCTAME CMEXHBIXK Opoduiell; aHanu3upoBaTh U
obpabaTripaTe cOOpaHHele NaHHBIE; pa0oTaTs ¢ HAYYHON, TEXHUYSCKOU U MATEHTHOU
IMTepatypoll, BIajeHHe MEXIUCUMIUIUHAPHBIM MOAXONOM K pelleHu:o Ipolrem,
SMEMEHTAMY CHCTeMHOTO W CPaBHWTENBHOTO  aHalk3a, WCCIEIOBATSIBCKUMY
HIBBIKAMHK, & TalOKe HABBIKAMM, CBAIAHHBIMM ¢ HWCHOJB3IOBAHUECM TEXHUHECKUX
YCTpOUCTB, yIIpaBienueM HHHOpMauren ¥ padoTol ¢ KOMITBIOTEPOM,

Cormacuo yueOHEM NNgHaM Ha W3YUeHUE IUCHUTUIHHE! OTEBEISHO!




— png creimansmoctd 1-36 01 05 «Mamwmuel @ TEXHOJIOTHA 00padoTKu
MaTepHanoB NaBneHueM» Beero 822 waca, B TOM HHCIE 374 4acoB ayIWTOPHBIX
3aHﬂTHﬁ,M3Eﬂ@{HeKHHﬁ——187tﬁmma,HpaKTﬂqQCKHx3aHﬂTHﬁ~—187qac@B;

— mng cnemumansHocTH 1-36 02 01 «MamuHel ¥ TEXHOJIOTHA JIATEHRHOro
IpOU3BOLCTRAY Beero 805 4acoB, B TOM HMCTE 374 gacos ayIWTOPHBIX 3aHATHM, U3
Hyx ek — 187 9acos, MpakTudeckux 3austui — 187 1acos;

— s cnermansHocTH 1-42 01 01 «MeTtammypraueckoe NPOU3BOACTBO U
MaTepruanoofpaboTka (110 HANPABICHUAM )» BCEeTo 770 uacos, B ToM duciae 374 gaca
ayAWTOPHBIX 3aHATHUM, U3 Hux pexuwil — 187 9acoB, NMPaKkTHUecKuX 3aHATUM — 187
YACOB.

O@H){G@ KOIWYEECTBO 4aC0B M pacupCaeiicHue ayJuTOPHOIO BPpEMEHH 1o By aM

3aHATHN

cevEerp | BUCTO | PACUA- KOHW{ECTB%E?E?%
HEJEJL | COBKA ~
s JEKLI | 5 asaTvist

i 17 3:3 51 51

2 17 3:3 51 51

3 17 3:3 51 51

4 17 2:2 34 34

Vitoro 187 187




O6uiag cxema Kypea

g“' [lpaxkTuueckue
g Ne HanmernoBaaye paziena, TeMbI Jlelcn 3AHATUL
= ' pasiesd, (acE1)
S (qackli)
1 1 DneMeHTH TUHEHHOHN anrebpsi 1 18 20
SHATNTAYECKON TEOMETPHNA
2 HNuddepenrmantHoe UCHUCICHUE 33 31
hyHKIAY OIHOY HEePEMEHHOM )
NTOTO: 51 51
2 3 HaTerpaibHOE HCUKUCIIEHNE 33 33
4 InddepernmanbHble YpaBHEHUS 18 18
UTOIG: 51 51
3 5 JinddepernmanbHOe HCINCICHNE 10 10
GYHKIMH HECKONMBKUX IePEMEHHEIX
6 Paner 16 16
7 Kparnarre, KPUBOIMHEHHEIE U 18 T
TTOBEPXHOCTHRIE HHTETPAJIBI
8 SIeMeHTE! TEOPUH TIOJIS 7 7
UTOI'O: 51 51
4 9 DneMeHTHI TEOPUN VPaBHEHUN 2 6
| MATEMATHYECKON (M3UKH
10 | OnemeHTHl OIEPalluOBHOIO 4 4
VCIUCTISHIS
11 | Teopus BepodaTHOCTEH U 29 24
MAaTeMaTHIeCKas CTATUCTUKE
UTOIO: 34 34
BCET'O: 187 187




2. COOEPXAHUE YUEBHOI'O MATEPUATIA

2.1. H@KHHOHHH@ Y IIPaKTUHCCKUEC 3aHATHA

Mo

Hazpanue TEMbI, COACPKAHNC

O0BeM B Hacax

Jlexim

[Mpakr.

. 1lepsriii:cemectp

3aHAT.

Pazpen 1. DnemMeHTH MTUHEWHON anreOpsl U

AHAIUTUYECKON IrcOMETPpUN . -

18

20

1.1,

Marpuusi. Onepaiuy Haz ManHHaMH WX CBOMCTBA.

Onpenenurtenyu U UxX OCHOBHEIE CBoOWcTBa. MuHops u

EUH“G@})&H‘I@CKH@ JOINOJIHEHNUA.

1.2.

O6paTthas MaTpuna. PanT MaTpuisl. Teopeia 0 panre
MATPUITEL.

[Ee
-
(8]

CucreMEl nuHEUHEIX ypaBHeHUWN. MaTpWUHEBIN crocod
pelieHrss  HEBBIPOXKIEHHON  CUCTEMbl  JIMHEWHBIX
ypasuenu. ®opmyner Kpamepa. Teopema Kponexepa-
Kanemwmu. Meton ["aycca.

1.4,

JexkapToBRl  KOOpAWHATHE Ha “IJIOCKOCTH W B
IpocTpaHcTBe. /leieHue oTpeska B JaHHOM OTHOIIEHUN.

HOHS{pHBIG KOOPpAHUHATHI.~ IonsTtue BCKTOpa~ H ¢

JWHENHBIE ONepalyy Hal BexTopaMus JIuHEHHO
HE3aBHCHUMBIE CHUCTEMEI BEKTOPOB. HAa3MC, Pa3lIoKeHUe
no 6Oasucy. Ilpoexnmuum BekTOpa W ero KOOPAUHATHL
JlunelHble onepanny B KOOpIMHATHON popme,

1.5.

CKaJspHOE Npov3BelieHNe BEKTOPOB ¥ ero CBolicTRa. JlnmHa
BEKTOPA. YTOI MEXTY ABYMA BekTopamu. OpTOroHalbHEE
BEKTOPBL. Y CJIOBUE OPTOTOHAIBHOCTH ABYX BEKTOPOB.
BexropHoe u cMelianHoe Mpon3BeIcHNs, OCHOBHBIE
CBOWCTBA, VX BEIMUCIIEHUE YEPE3 ONPEISTUTENN.
KommueapHele 1 KOMIIaHAPHBIC BEKTOPEI, Y CJIOBUE
KOJUIVHEapHOCTH JBYX BEKTOPOB ¥ KOMIUIAHAPHOCTHA TPEX
BEKTOpPOB. [ eoMeTpuiecKit CMBICT BEKTOPHOTO U
CMEIHIZHHOTD [NPOU3BEICHUH,

1.6.

VYpapHeHwe TIOCKOCTH, NPOXOASIIeH depe3 3a1aHHYIo
TOHKY C 3a8HHEIM BEKTOPOM HOPMAJX; HOPMHUPOBAHHOS
ypaBHeHMe micckocTu. Ubmee ypaBHeHNE IIIOCKOCTH;
YyPaBHEHHUE [IOCKOCTY B OTPE3Kax. Y PaBHEHHE
INOCKOCTH, TPOXOASITEH depes TpH TOUKN.
Harnpapngmwouiye BeKTOph TDIOCKOCTH, BEKTOPHOE
napamMeTpruIecKoe YDaBHeHNe MIOCKOCTH, Y TO MEXIY
IITOCKOCTAMU, VCIIORUE NePIICHARKYIIPHOCTH U
IapaUIeNEHOCTH IBYX TJIOCKOCTE.

Hanpasngromuli BeKTOP OPsIMOli; BEKTOPHOE
n2paMeTpU9ecKoe YpaBHeHNe IPIMol Ha TIOCKOCTH U

B Hy(‘“GTW%HPT pe. Kanoougeckoe YPaBHCHHC ﬂpﬂMOﬁ




YpaBHeHHe Iy4Ka OPAMBIX. Y TOI MeX Iy IpSMbIMY Ha
[IJIOCKOCTH M B IPOCTPaHCTBe. PaccTosHye OT TOYKH
JIo IpsIMOU B IPOCTPAHCTEE W HA TUIOCKOCTH.
Paccrosnue or Touxy 1o miockocty. PaccTosnue Mex Ty
HENapauieIEHEIMY IPAMBIMU. Y TOJ MEXAY MPIMOi 1
TIJIOCKOCTRIO; YCIIOBYE Hapaiie/lbHOCTY U
NEPTICHINKYIPHOCTHA NPSMOH U IIIOCKOCTH.,

1.8.

Kanonuveckne ypaBHeHUS S5THIICa, TAIepOOIIE 7
napabonst. I eoMeTprueckue cRONCTBRA HIIHTICE,
rurepOoIEl ¥ Napabomsl; qupexTpuca, oKyce,
skcrieHTprcnTeT. KanoHu4Yeckue PopMbl YpaBHEHNN
OCHOBHEBIX [IOBEPXHOCTEN BTOPOTO TOPSIKA: 3IIUIICOU,
KOHYC, OJHOIIOJOCTHEIN U JIBYNIONIOCTHBIN THIIepGoNoun/,
UTUNTUHECKUN U runepOonuueckuti mapaborous.

[\

Pasnen 2. lnddepertmansHoe ueuucnerye QyHKumi

OJTHOY MepeMEHHOM

33

31

2.1.

MHuoxecTBa  BeHmeCTBEHHBIX  9mcell.  YHCTOBBIE
nocnenoeparensHocTd. [lpenen. Bepxume w  HumxHuze
Tpany MHOKeCTBa. Teopema bonsunano-Bedepmrpacca
(Ges  noxasatenmbcrBa).  CymecTsoBaHWe — Tiperena
MOHOTOHHOW OrpaHUYeHHON MOCNEN0BATEIbHOCTH. YHCo
€.

Hpenen Gynaxnun B Touke, Ipenen byuaxnun Ha
GecxonegnocTr. OrpaHugeHHOCTE QYHKIUN, UMEIOIIeH
npenest. HenpeprisrocTs dyHkmmu,

sinx !

3aMeyaTenbHbie Ipetebl. Jim =1, lim (1 + x)§ =e,
x—0 X x—0

b2

>

becxoneuno Manrsie yakiavy. CyMMa OecKOHETHO
Manblx QyHKnu#, [lpoussenenne GeckoHEUHO MaioH
(QYHKIUY Ha OrpaHnYeHHyo. [Ipoussenerue GeCKOHETHO
MaJbIX QyHKIMH. Pasnoxenue QyHKIMN, UMEOIEH
Ipeniest, Ha 9UCI0 1 OeckoHeHo Malyro, [Ipenern cyMMel,
IIPOM3BEICHNUS ¥ YaCTHOIO.

DN

2.5.

beckoneuno Gonsmme pyukuun. Cra3s MeXIY
HeckoreyHo DONBIIUMY ¥ GECKOHETHO MATRIMUI
yrxnpsvu. CpasHenve GeCKOHEYHO MATBIX (YHKIUA.
OKBUBANEHTHEIE CECKOHEYHO Masbie, Y CIIOBHE
SKBUBANICHTHOCTH. 3aMena OeCKOHESYHO MaIbIX
SKBUBAJICHTHBIMYU IPY BLIMUCIEHUH TIPEENOB.

Qo]
EC}‘\

Crofictea  HENpepeIBHEIX B TOYKE  (QYHKOHK:
HENPePRIBHOCTE CYMMBI, NPOU3BEICHUA ¥ YACTHOTO,
Tpefell ¥ HENPEepRIBHOCTE SMEMEHTAPHEIX  (DYHKIIHIM,
PeNelt 1 HeNPePEIBHOCTE CIOKHON (YHKINH,

[

2.7

Onsocroponsne npenens! QyEKImY 8 Todke. Touky
pespeIBa  QOVHKIUY U UX KNacCHpUKaLus,
HenpepelBHOCTE DYHKIAA Ha oTpeske. CBOWCTRE

g

O




HCHPEPRIBHBIX HA OTPpE3KE @)}/HKHHIX: OTpaHUYCHHOCTS,
CYIICCTBORBAHNUE HanOOIBIIETS | HaVMMEHBILCTO SHaY—IGHI/Iﬁﬁ
CYINCCTBOBAHNUE OPOMEKYTOYHBIX 3HAUCHUH.

2.8.

Hpoussonuas QyHxumm, ee reoMeTpuueckuii u
MEXaHWIECKuH CMBICH. [Ipon3Boanas cymMel,
pOU3BENEHN, 9acTHOTO. IIpousBonHbe: MOCTOAHHOT,
TPUTOHOMETPUIECKUX PYHKIUM, CTEIIEHHOIH,
norapugMuuecKol, noxasareysroi. JorapudgMumdeckas
IPOV3BOIHASLL

2.9.

Hpowssonnas croxwoit dysxuun. O6patras byHKims,
Henpepeisrocts u mpoussoaHas o6paTeON GyHKIMH,
I'miepGonmyeckue dysKiwmy, ux cRofcTRa H rpaduKi,
Hpowuseonmeie runepGonuyecknx GyHKIHA.
Tlpouzeonuble noxasarensHON U 06pATHBIX
TPUTOHOMETPUYSCKUX QyHKIuH, Tabnuna npou3BoIHeiX.
HudhepeninpoBanite NapaMeTpUIecKix i HesIBHBIX
byHKIHIL,

2.10.

Huddepenuupyemocts Gynxnuit. Juddeperuman
dynxnmm. Cea3b ¢ mpoussognoi. MHBApHAHTHOCTE
(hopmer epBoro quddepenmyana. HelpepsiBHOCTE
ruQQepertmpyeMoit GyHKImN. IeoMeTprIeCKHil CMBICT
ruhdepennuana. Hpumenenue mudbepernyana B
OpUONIVDKEHHBIX BREIYUCICHUIX,

b

2.11.

Ipoussonusie v mudbeperimans: BHCIIIX MOPLIKOB.
Dopmyna Jlenibruua  (6e3  mokasaTennscTRa).
HevnBapuanraocts dopyer muddepenrnuanos mopsaxa
BBIIIIE TIEPBOTO.

Teopemsr @epma, Pomns, Jlarpamxa, Ko,

pd | o
LI |

s

Hpaswiio Jlonuramns. Packprithe HeolpegeneHHOCTEN

0 o _
na —,—,0-00,0% 0’ 1% w0 - o,
0

2.14.

©opmyna Teiinopa ¢ ocTaTouHEM wieHOM B (hopme
Jlarparxa. [Ipencrapnenwe dyrxuwii ¢, cos x, sin x, In
(1+x), (1+x)" mo dopmyine Teitnopa. Ilpunoxerns
dopmyner Teiinopa.

2.15.

Yenosus BospacTaHus ¥ yOsBanus QyHKIi. Todku
JKCTpeMyMa. Heobxoaumoe yenosue skeTpemyma.
JocTatoyneie NPU3HAKY MAKCHMYMA 1 MIHUMYMA.

[y

Oteickanne HaNGOBINETO ¥ HANMEHBLIET0 3HAYCHHUHN
HENPEPEIBHON Ha oTpeske dyHkimm, Vicenenoranue Ha
MAKCHMYM ¥ MUHUMYM C IOMOIIBIO TPOU3BOIHEIX
BBICIUETO TIOPS/IKA.

o8]
-
=l

Yccnenosanme QyHKINY HA BEITYKIOCTE H BOTHYTOCTE,
TOUKY neperuda. ACUMTTOTE Kpuskix, O6ImAg cxena
HNOCTPOSHHA TpadbuKos,




NTOI'O: 1 cemecTp

Bropoi cemecTp

Paznen 3. MiaTerpansHoe nCHUCICHNE

2
sk

KommiekcHpie wwcna. Mx wsobpaxkeHue Ha IIOCKOCTH.
Monyns u gPTYMEHT  KOMIUIEKCHOTO qucna.
Anrebpauueckad, TPUTOHOMETPUIECKAs u
TIOKA3aTeNbHAA GOPMBI KOMIUIEKCHOTO uucia. Onepauum
HaJ KOMIUIEKCHBIMM uucnamu. (IO0KEHUE, BBIYUTAHHUE,
YMHOXEHUE, NIeJIeHNe U BO3IBEACHUE KOMIUICKCHBIX YHUCEN
B Lenyi0 ¥ ApobHyro crenens. @opmyna SHepa.

3.2.

MHOrowWISHE B KOMIUIEKCHOU 00macTu. Y CIIOBUS
TOXIECTBEHHOCTH JIBYX MHOrouwieHoB. KopHHU
MHOTOWIeHa. Teopema besy. OcHoBHas TeopemMa
anrebpr! (6e3 nokazarenscTsa). Pa3noxenue
MHOTOYJIEHA ¢ HeHCTBATENLHBIMHI KO3 puIIeHTaMu Ha
JTVHEHHEBIC W KBaJIPATHEIE MHOMXUTEJIH.

3.3.

ITepBooOpaznas. HeonpeneneHHbli HHTETPA, €10
croiicTra. B3aumuas obpaTHOCTS onepannil
muddepeHunpoBanys 1 HHTeTprupoBarus. Tabmuna
OCHOBHBIX (POPMYIL.

3.4.

Ilpocreiiimme  mpueMBl  WHTErPUpOBaHUA.  3aMeHa
[IepeMEHHOU B HEOIIPEeIEIEHHOM vHTEerpale.
VlHTerpupopanue o 4acTiM.

3.5.

WaTerpuposanne NpocTeNINK KBaIPaTHEIX TPEXWICHOB.

b

{
1
|
i
{
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3.6.

Warerpupopanue npocreinmx apobeit. Meton
HEONPEeNeNICHHEN  Ko3dhhuimenTor. METerpuposanve
PAVOHANIBHBIX (QYHKIMA.

3.7.

ViBTerpnpoBanye BRIPAKEHUHN, CONEPKALUX
TPUTOHOMETPUYECKHEe  (PYHKUIUHU. YHUBEPCaTbHAN

X
TPUTOHOMETPHUYCCKAS MOLCTAHOBKE [ = Z‘g —.

ITomcramoBkU ¢ = sinx, ! = COS X, f = I X.
HHTerpupoBadmne HEKOTOPHIX UPPaliOHalbHEIX
BEIPAIKCHUN.

Lh

W

OnpeneneHHpiii MHTErpaJl KAk I[PeResl HHTETPaJIbHBIX
cyMM. OCHOBHEIE CBOKCTBa OINpPEENeHHOI) MHTerpaa.
Teopema o cpefHeM.

TlpousBoaHas HHTerpana o BepXHEMY IIpeleny.
@opmyna Hewotona-Jleitbuuna. MaTerpuposanue o
YACTIM ¥ 3aMEHON IepeMeH o) B ONPeHeNeHHOM
uHTerpae.

3.10.

[lpunoxenne onpelelIeHHBIX UHTEIPATIOB K
BEIYUCIEHWIO TIIOManel TINOCKUX QUIyD B
HEeKapTOBEIX ¥ HONSPHBIX KoopauHaTax. KpueniHa
TIOCKOM KpuBO, DROIOTE 7 3BOJLBEHTA, Juddepeniuan
IUTAHBL Oy Kpreoi. JivHa 1yTu KpuBod.




3.1L

Brravicienue o6peMOB ¥ utoIanel IOBEPXHOCTEN TEN
BPAIICHYSL.

o

3.12.

Mexapnueckye IpUI0KEHUS ONPeIeNIeHHBIX UHTEIPaJIOB.

3.13.

IpuGnmxeHHbIe METOBI BEIYUCISHUS ONPEASTIEHHbIX
VHTETpanoB: QOPMYIEI TPIMOYTOJIBHUKOB, TPANlEINH,
Cumricona.

HecobGcTBeHHBIC HHTETpATTBI ¢ GECKOHSUHBIMIY NPEaeNaMu
¥ OT HeOTPAaHWYSHHEIX (yHKIUA. AGCONIOTHAS 1
yCIIoBHAS cxoauMocTh. [Ipu3Haky cXOnUMOCTH.

Paznen 4. luddepernyansHble YpaBHEHUS

4.1.

Ouzudeckre 3a7a49d, MPUBOIAIHE K nuhdepeHyalbHbIM
ypapaenusiM. Jluddepennmanstpie ypaBHEHUS IIEPBOTO
nopsgnxa (obume moHsTHA). Teopema CYIIECTBOBAHUA WU
eIMHECTBEHHOCTH pemenus 3aqaun Koy (QopMyanpoBka).
Jimdbdepenianphble  ypaBHEHUS C PA3JENIEHHBIMUA U
Pa3IETIOIMUCS TIePEMEHHBIMI.

Opaoponssie muddepeHIMaIbHbIe YPAaBHEHNS HEPBOTO
nopsigka. JinddepeHnnansabe ypaBHEHNYS,
TIPUBOSIIAECS K ORHOPOIHBIM, JIMHEHHbIE
midQepeHIraNbHBIEe YpaBHEHUS IEPBOIC MOPSKAE,
YpasHeHue bepHyIUIH.

4.3.

VpasHerus B monHeIX quddepernranax. MaTerprpyrommuii
MHOMUTENS,  Ocolnie perieHys Mu(QepeHIHaIBHOI0
YVpaBHEHYs [IEPBOTO HOPAIKA.

4.4,

InddepeHnuanpHbIe YpaBHEHNUS BEICIIUX IOPSIIKOB
{obmue mongrug). 3amada Kommw.
TeopemacymecTROBaHYS U €IMHCTBEHHOCTY PEILIEHN
samaun Ko (QopmMynupoBka).

4.5,

Jluuetinpie muddQepeHiuaibHele  YPAaBHEHWS  BRICIIMX
nopsaxoB. JIvHeliHele ONHOPOTHBIE MU (EepeHINAIBHEIE
ypaBHeHus, cBodcTBa ux pemenud. JluHedno-
32BUCHMEIE W JTUHEWHO-HE3aBUCHMEBIE  CHCTEMBI
¢yuxiuit. Omnpenenutens BpoHekoro. HeoGxommmoe
YCIIOBHE IMHEHHON He3aBUCHMOCTH CHCTCMBI (DYHKLIMH,

Jlvmetinsie omuHopomusie JIY, ycnoeue JIUMHEWHOU
HE3aBHCUMOCTY  vUX  pemeHnd.  DyHnameHTanbHas
crcTeMa DEIeHii, cTpyKTypa obmero pemenns. Popmyna
Octporpaacxoro-JlmyBrnis.

4.7.

JInmetinsie geonaopoaneie Y. CTpyxTypa o6mero
pemenus. MeTon BapHally IIPOU3BOIBHEBIX
ITOCTOSTHHBIX.

4.8.

Jlmgelinpie ONHOPOOHEIE ¥ HeonHopoaasie 1Y ¢
[OCTOSHHEIMY KosGdruuuenTaMu. Y paBHEeHNA ¢ IIpaBo#
YACTRIO CHEIHANEHOIO BUIA.

4.9,

Cucremet ob6nixzopeHERK Y. MeToIpl pellieHuA CHCTEM
nuhhepeHInaTbsHbIX VPaBHEHIA,

-]

4
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Tpernit cemectp

Pazpen 5. Jludpdepenumanbuoe ncanucienne QyHKui

HCCKOJIBKUX NCPECMEHHEBIX

10

5.1,

OyHKIIMM ~ OBYX  TePEMEHHBIX, CHOCOOBl  3aJaHws,
TEOMETPUUECKUM CMBICT, JIMHAM yPOBHSA., DYHKIMM Tpex
nepeMeHHBIX, [loBepxHOCTH ypoBHA. OyHKIMK 1000T0
YUCa TepeMeHHBIX. lIpenen (QyHKIIUM, HelpepsIBHOCTE,
YACTHBIE TTPOU3BOJIHEIE,

5.2.

HuddepenuupyemMocTs, TOTHEH nudbepeHnnar.
JoctaTouHoe ycioBre JUudphepeHINpyeMOCTH.
ITpumerenme onHOTO HuddeperHurana B IpUOINKEHHEBIX
RETIUCIIEHUSIX.

5.3.

[Iponssomsie cHOXHBIX QyHKINH. VHBapUaHTHOCTE
(GopmMeI TIONTHOTO muddepennurana, HegasHbie (yHKINAHN.
Teopema cylecTBORaHUS . [ TpON3BOIHEIE HEABHON
(OYHKIIN.

YacTHBIe IPOW3BOMHEIC BRICILIUX HOPSIKOB. Teopema o
HE3aBUCUMOCTH Pe3yJibTaTa Tu((hepeHIMPOBAHAA OT
nopsanka puddeperntmposanns. JuddepeHnnansl BEICIINX
TIOPSIIKOB, JKCTPeMyM (YHKIMY HECKOIBKUX
nepeMeHHEIX. HeoOxonrMoe U [OCTaTOYHOE yCIOBHE
skcTpemyMa. Hanbonbiliee v HAaUMEHBINES 3HATEHUS
$YHKIUN B 3aMKHYTON o0nacTy.

Paznen 6. Pansl

16

16

€
[

Uncnopeie psnsl.  CxopumocTs © cyMMa  paja.
Heo6xonumoe yCaoBUe CXOAUMOCTH psiia. JTaJOHHBIE
panel. [Ipocrelimue AeHCTBUS Hal pagaMu: YMHOMKEHUE
Ha YUCJIO, CJIOKEHME U BEIUUTAHNE.

6.2.

PsIBI C TIONOXATEIBHBIMYA YIEHAMU. Te0peMbl
cpapHerms. MHTerpansHeii NpU3HAaK CXOAUMOCTH.
ITpuznaxn Jlanambepa u Komm.

3uaxonepeMeHHbIe psaabl, AGCOIIOTHO U YCIOBHO
cxongipecsd panbl. JHakodepenyomuecs paasL. [pusnak
Jleiibumniia.

OyHKIMOHAABHEBIE Pl PaBHOMepHAsA CXO/IUMOCTD,
obnacts cxonumoctu. [Ipuznak Beiepmrpacca.
CRo#iCTRA PABHOMEPHO CXONAIIUXCS PATOB.

6.5.

Crenennsie panel. Teopema Abens. Vinrepsan u paiayc
cxonMocTH. TeopeMa o paBHOMEPHON CXOIMMOCTH
CTEIIeHHOrO PAJLia.

N
o

Parer Teltmopa n Maxnopena. JocTaTOTHbIC yCIAORUA
pasnoxuMocTy hyHkun B pan Teinopa. Pasnoxenue

B psif MakaopeHsa OCHOBHBIX 3I€MEHTAPHEIX (yHEKINY
&, cos x, sin x, In (1+x), (1+x)".

9‘\
~J

Psnp: v koaddunresTsl Qyphe. Pa3znoxesye

[N




TePUORHHECKOM QYHKIMY B TPHTOHOMETPHHISCKUN DAL

@ypee Ha THTepBale (-7, 1), DU3UIECKOe UCTOIKOBAHNAES
pasnoxenus QYHKUMH B TPHTOHOMETPUHeCKUH psit Pypbe.

6.3.

Paznoxenue B TpUTOHOMETpHUECKUN pan Pypoe
OyEKIuH, 3a0aHHEX Ha uHTepBanax (-, [) u (a, a+21).
Pasnoxenne 4eTHRIX ¥ HEUETHBIXK (QyHKIIUYA B
TpUTOHOMETprUYecKui pas Dypse. Vinrerpan Dypbe.

6.9.

Yucnennoe pemenne Y (¢ moMOIIEBIO PANOB U IPYTHe
MCTOJBI).

Paznen 7. KpatHele, KpUBOIKUHENHEIE U TTOBEPXHOCTHBIS

VHTETrPaIbl

18

18 .

7.1.

JNIno¥iaele W TpoMHBIE WHTETpanbl M HX CBOWCTBa.
Brruncnerne OBOWHBIX M TPOHUHRIX HUHTErpajios ¢
TOHMOUIBIO ITOBTOPHBIX.

7.2.

3anena mepeMeHHEIX B JBOMHOM U TPOHHOM
unrerpanax. Axobuan. [longpHee, TMINHIAPUHECKNE U
chopuYecKre KOOpAUHATEL [Ipumenenvie IBOUHBIX 1
TpOTHBIX HHTEIPAJIOB.

7.3.

Orpenenenne KpUBOIKHEHHEIX HHTEIPAJIOB MIEPBOIO
¥ BTOPOTO THIIOB, UX CBOWCTBA U BRIUUCICHHUE.

Dopmyna ['puna. Veiosie He3aBUCHMOCTH

K[V BONUHEHHOTO HHTErpasia oT (GOPMEL IyTH

W TerpyupOBaHmsL. ‘

7.4.

O neJeICHUC TIOBEPXHOCTHRIX UHTCTPAJIOB TICPBOIO U
BTODOTO TUIIOB, UX CBOMCTBA U BEIUMCIIEHUAE.

T]v
13ren 8. ONeMeHTH TSOPHY IToNd

8.1.

CE"{'EFﬂpHOG noJe. HpOI/ISBOILHaﬂ [IC HaIIpPaBIICHUIO ¥ €€ CBA3b
C T IHCHTOM.

BerTOpHOE TIONE ¥ €70 OCHOBHEIE XaPaKTEPUCTURY (TIOTOK,
Iy mepTeHIIis, IHPKYIISIHs, poTop). Pu3ndecKuil cMbIc
xannkrepucTur, OCHOBHBIE MHTETPAIbHbIE COOTHOLICHNUA
(1-cpema Ocrporpackoro-1 ayeca, (popmyna | puHa,

forvyna Crokca).

[T enuuansHbBIe, CONEHONAAIbHBIE ¥ TaPMOHUYIECKUE
ncoa, Teopema [ enbMIoiplia ¢ IPeCcTaBieHNUN [IaJIKOro
YICT9 B BAJE CYMMBI HOTEHIMANIEHOIO U
concHoumansHoro. OnepaTopsl I amuisTona u Jiamaca.
,E{‘f*f’f‘“cbepeﬂuﬂamﬂme oriepanyy BTOPOro MOpPaaKa.

YTOTO: 3 cemectp
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dusuKY

Ta3nen 9. DneMeHTEl TEOPUH YDAaBHEHUN MATEMATHYECKON

9.1,

Oc OBHBE TIOHATHS TEOPHH YPaBHEHUH MaTeMaTH4eCKon
Qv ouxu, Kiaccuuxanus ypaBHEHWR BTOPOTO IOpAlKa.
K¢ ¢Ganuns Geckoreuno# ctpyssl Meron anambepa.

O
t2

K ebapns orpauvdenaoli cTpyHeL Meton @ypee. Jagada
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Paznmen 10. DnemenTH onepatBcHHOT0 HCUHC/IEHUS

10.1. | Opurvnan un wzobpaxenue. Ilpeobpaszosanue Jlammnaca.
YenoBue  cymiecTBoRaHus  u3obpaxenus. OCHOBHEBIE
TEOPEMBI  ONEPAllMOHHOTC  HCYHCICHUA: CBOHUCTBO
NVHENHOCTH, IudQepeHupoBane U UHTETPUPOBAHNE
1300paKCHHUS, TEOPEMEl CMELISHUS U 3aIla3/[bIBAHUsL,
n300paKeHre CBePTKH.

10.2. | IIpunoxxeHue oepavoHHOT0 HCYHCIEHUS K
VHTeIPUPOBAHUIO NUHENHEIX Y ¢ NOoCTOSHHRIME
KO3() pUIMEHTAMH ¥ CHCTEM JTMHENRHBIX

I PepeHTNATBEHEIX YPaBHEHNI,

Pasmen 11. DremeHTtsl Teopwuu  BepOSTHOCTER U
MATEMATHIECKON CTATUCTUKY

22

24

11.1. | DnemenTs! KOMOWHATOPUKY, Hpemmer TEOPUU
BepOATHOCTEH., CTaTUCTHHeCKOe ofipe/ie/ieHNe BEPOSITHOCTH.

11.2. | Knacendukanys coOsITHH, COOTHOIIEHST MEXTY HUMU.
Onepaumn Haz cobeiTusMy. [IpocTpancTRO aleMeHTApHBIX
cobsrrui. Kmaccudaeckoe onpeienieHrie BEpOsSTHOCTHL.

11.3. | Teopema cnoxernus BeposTHOCTENR. Y CII0BHbIE
BeposaTHOCTH. Teopema ymuOxerus. Hezapucumsre
co0BITHS.

11.4. | ®opmynsl nomHOH BeposTHOCTH U baiteca. T eoMerpruyeckos
OlpelcTIeHre BEPOSTHOCTH,

11.5. | Cxema HezaBucuMBIX ucnsiTanmil beprysuin. BuHoMAanbHas
CIyHaiinas BeNMUEa B ee MoZa. Jlokansias ¥ MHTerpalibHas

Teopemsl Jlammaca.

11.6. | Teopemsi beprymm u [Tyaccona.

[

11.7. | Cnyyalieie BemuuuHEL 3aK0H pacipeeneHnst ClIyaiHoi
BeHuHEL OYHKIWS U INIOTHOCT PaCTIPeIeNICHNS
BEPOATHOCTEN HEMPEPLIBHON CITYIaHON BETUYMHBbIL.

[\

11.8. | Hucnossle XapakTepUCTHKY CITyIaiHBIX BETHHEH,
(OcHOBHEIE 32KOHBI PacTpeielieHIs CITYYaliHEIK BEIMYMH,
HopmaiibHbIHA 38K0H U ero TapaMeTpeL

11.9. | Craructr¥eckue OIIEHKY TIApaMETPOB pactipeieNleH s,

[\

11.10. | Cratuctueckasi IpoBepKa CTATHCTHIECKIK THTIOTES.

o | 2
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2.2. Tewmsl pacueTHO-TpapuHeckux pabor

1. Cucrempl nuHelHBIX anrebpawyveckux ypaBHeHMU. Bextopmas anrebpa.
AHanuTrYecKas TeOMeTpH4.
IIpenener.

[\

ITpou3BoNHEEIE ¥ UX IPUIIONEHHUS,
HeonpenenesHsiyl 1 ONpeNeIeHHBIA HHTETPAL.
Kpatubie v KpUBOIMHENHBIE HHTETPATIBL.
PsIEBl ¥ AX OPUITOXKEHHASL.

Ny AEWw

Teopus sBeposiTHOCTEH. J{UCKpeTHBIEC U HEIPEPEIBHBIE CITyHaliHbie BEIHYNHEI
Y UX YHUCIIOBEIE XaPaKTePUCTHKI.



3. YYEBHO-METOIMYECKAS KAPTA

X Konmmaectso

2 Ay IATOPHBIX o

1) £

; E | 4aCOB %» DopmMa

s = Hazpanne pazfena, TeMbl, 3aHITHS; NepedeHb U3y9aeMbIX BOIPOCOB - : a KOHTPOJIS

?g 3 % % % = 3HAHUH
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IlepBrili cemectp
Pazpen 1. DnemenTsl TuHelHol anreGprl U aHATUTHIESCKON reoMeTpru 18 20

1.1. | Marpuusl. Onepainu HaJ Matpuuami, ux csodicrsa. Onpenenurenu u ux | 3 3 {61, Omnpoc, 3x3.
OCHOBHBIE cBOMcTRA. MUHODPE! ¥ anre0pandecKue [ONONHEHN. [18]

1.2. ) y 2 3 161, Onpoc, 3K3.,
Obparnag Marpyna. Pasr Martpuiel. TeopeMa o paHre MaTpHrIEBL. 18] Prp

1.3. | Cuctemsl nuBelHbix ypaBHeHAH. MaTpudHbId cI0co0 pelieHus 4 4 [6], [Tposepka
HEBBIPOKIEHHON CHCTEMbI IMHeNHBIX ypaBHeHnid. DopMyb! Kpamepa Teopema [18] | mom. 3apmanusd
Kpounexepa-Kanennu. Meron I'aycca. (I113), PI'P,

DK3.

1.4. | JlexapToBbl XOODOHHATH Ha IJOCKOCTH U B mpocTpaHcTse. [enenne otpeska B | 1 - 6], THI3, onpoc,
JAaHHOM OTHOMEeHNH. |loNngpHEe KoopiuHATHL. [IoHATHE BEKTOpa U JIMHEUHBIC [10], 3K3.
onepanuy Haj BekTopavu. JInHeHHO He3aBUCHUMbIE CHCTEMBI BEKTOPOB. basuc, [18]
pasnoxenue no Gasmey. lIpoexiuy BEKTOpa W €ro KOOpAUHATHL. HHH@HHHG
onepaliiy B KOOPAUHATHON (opMe.

1.5. | CramsapHoe Npon3BeIeHne BEKTOPOB 1 €ro cBoiicTsa. JiMHa BeKropa. Vron MEXTY 2 2 [6], T1JE3, onpoc,
IByMaA Bexropamu. OpTOrOHAIBHBIE BEKTOPEL. Y CIIOBHE OPTOIOHANBHOCTH ABYX [10], 3Kx3., PI'P
BEKTOPOR. BEXTOPHOE ¥ CMEIIaHHOEe IPON3BEISHNs, OCHOBHBIE CBOMCTBA, UX [ 18]
sRIYKCIEnye epes onpenenureny. Komuneapyble ¥ KOMILIAHAPHBIC BEKTOPBI.

Yenopre KOIAHEAPHOCTH IBYX BEKTOPOB ¥ KOMIUIAHAPHOCTH TPEX BEKTOPOB.




EﬂSOMSKPMQCKHﬁ CMBICH BEKTOPHOIO 1 CMCIIaHHOIC ﬂpOIBBGI{@HE/H‘/)L

i.6. 2 2 {61, I1/i3, ompoc,
YpaBHeHUE IINOCKOCTH, IPOXOAAIeH Yepes 3aHaHHyI0 TOUKY ¢ 3aJaHHEIM BEKTOPOM [10], 3., PIP
HOpMali;, HOpMUPOBAHHOS YpaBHEHHe IIockocTh. O6nice ypaBHEHUE TUICCKOCTH, [18]

YpABHEHUE IUIOCKOCTH B OTPEe3Kax. Y paBHEHUE [IJIOCKOCTH, IpoXoaniell yepes
Tpu To4Ky. Hanpapisronine BeKTOPH MIOCKOCTH; BEKTOPHOE HapaMeTPUIECKoe
ypaBHeHue IIOCKOCTH. Y TOJ MEXY MIOCKOCTAMY; YCIOBHE
HepHeHAUKYISAPHOCTH U UapAINIeN-HOCTH JBYX MIOCKOCTEH.

1.7. 2 4 61, | T3,

r o . . [10], | muceMeHHBIH
Hanpap/ig:Oouil BEKTOp NpiIMOH; BEKTOPHOE NapaMeTpUdecKoe YpaBHEHHE [18] | xomrpoms
IpSAMOM Ha IIOCKOCTH U B NpoctpancTee. KanonMdyeckoe ypapHeHHE IPAMOI, S
YpaBHEHHUE [MyYKa UPAMBIX. YTOI MEXKIY OPAMBIMU HA IIOCKOCTH U B (TTK3), K3
npocrpancree. PaccToAHNE OT TOUKH JIC MPSIMO B MPOCTPAHCTBE U HA PIP T
nNoCcKOoCTH. Paccrosuue oT TOUKM 10 TICCKOCTH. PaccTosHye Mexay ‘
HenapalielIbHBIMU IPSMBIMUA. Y IO MEXTY IPAMOU 1 INIOCKOCTRIO; YCIIOBHE

TapaielbHOCTY U NEPIeHUKYISPHOCTH IPIMOU 1 IIOCKOCTH.

1.8, | Kaponuueckue ypapHeHys 3JUIAnca, runepbons! u niapaboel. ['eomerpudeckue 2 2 (6], | TIK3, sks.

CBOKCTBA BIJIMIICa, IUNepOoisl ¥ Mapabolisl; AUPEKTPUCa, (GOKYC, IKCIEHTPHUCHTET. [10],
Kanonudeckue GopMb! ypaBHEHUIH OCHOBHBIX [IOBEPXHOCTEH BRTOPOro MOPSIIKA: [18]
BIUTATICOU, KOHYC, OMHOIIONOCTHBIN U ABYIOIOCTHRIN THIepGoNon,

BIUTAIITHYCCKUH ¥ THITepOOTHIeCKii 1iapalboion.
Pazpen Z. ludydepenrmanpHoe ncyucnenne QyHKINA OTHOR NepeMeHHOoH 33 31

2.1. | MimoxecTBa BemyeCTBEHHBIX Hucen. Umcnmoskle mocnuenopareibHocTH. [Ipener. 2 - (1], | Omnpoc, 5K3.,

Bepxune n nxHue rpand MHOXecTBa. Teopema Bomnenano-BeliepmTpacca (6e3 [7] - PIP

EOK&S&TGHBCTB&) . CYMGCTBOBaHMQ npcacna MOHGTOHHOM OFpaHHHQHHOf/JI




TOCHEIOBATENBHOCTH. YHCHo e.
TTpenen ¢yuxiunu B Touke. [penen QyHKINY Ha GECKOHSTHOCTH, ! ! %ﬁ}’ Onp g;gm,,
OrpanudeHHoCTh QYHKINY, uMeionel npenen. HenpeprslBHOCTE DYHKIINH. [7}5’
-~ 1 ‘ 2 4 [19], | [i[3, oopoc,

3ameuarelibHBIe Ipeieibl. |im —— =1, lim ﬁ + x}E =e. e 3K3., PI'P

x—=0 X x>0 [7]
Becxoneano mansie yaxmun. CyMva OeCKOHETHO MAaNBIX QYHEXIUIA. 2 2 [19], | Ompoc, TIK3,
Ipomseenerne GecKoHETHO Manod QPyHKIINH Ha orpannyeHnyx. [Ipouspenenue 1] 3K3., PI'P
Heckonewno Maneix GyHKIUH, Pasnoxenue ¢gyHKUpN, NMeronel npeaen, Ha
YHCHo ¥ OecKoHedHO Manyio. §Ipenen cyMMel, TPOU3BENeHUS U YaCTHOIO.

2. beckoneuno Gonsiue Gyaxiun. CBa3b MEXAY OeckoHedHo GOMBIIUMU U 1 I [19], | TiJd3, onpoc,
Hecxoneqdno MansiMu QysxkousyMu. CpapHervie 0ECKOHEYHO MaIbIX (GYHKIUMN. ], BK3.
SxBUBANCHTHRIEC OECKOHEYHO MaJbie. Y CIIOBHE 3KBUBAIICHTHOCTH. 3aMeHa [7]

OEeCKOHETHO MalTbIX 3KBUBAJICHTHBIMA [IPY BBIYUCIICHUHN NPEHCIIOB.

2.6. | CaolicTBa HeIpepbIBHEIX B Touke (YHKOUI: HENPEpHIBHOCTE  CYMMBEL, 1 1 [19], T3, 3x3.
NPOW3BEICHUS ¥ FACTHOTO; Npe/iesl U HeNPepPHIBHOCTE 3JIEMCHTAPHBIX (PYHKIIHH; 1],

TIpenerl ¥ HePePBIBHOCTD CIHOWHOM QyHKIIN. [7]

2.7. | OnaocTopoHHUe NpeRernbl pyHKIMN B Touke. ToOUKY paspeiBa (QYyHKIUN U Ux 1 2 (19}, | 1113, onpoc,
wiaccupuxanug. HenpepsiBHOCTS GyHKIMY Ha oTpeske. CBolicTsa RN JK3.
HENPEepPHIBHEIX Ha 0Tpe3Ke (pYHKIHUHA: OrpaByeHHOCTh, CYIECTBOBAHHE [7]

H#aubOJIBIIEere ¥ HAMMEHBIIeTO 3HAYEHU, CYIHECTBOBAHUE ITPOMEKY TOUHBIX '

3HAYCHUN.

IpoussonHas QyHKUUH, €€ PSOMETPUYECKUN U MEXAHNYECKUR CMBICIL. 4 4 [11], | Ompoc, 3x3.,
Ipousgonnas CyMMbI, IPOU3BENSHMA, 4acTHOTO. [Ipoussoambie: TOCTOSHHOM, [13] PI'P
TPUTOHOMETPUYECKHX QYHKIHHA, CTeIeHHOM, IoTapu@MUIecKol,

noxazarensrol. JlorapudMudeckas IpOR3BOHAS.

2.9. | Hpoussomnas cioxnoll ¢yraxunn. Obpatnas GyHKIus. HenpepslBHOCTE U 4 4 [11], TIK3, 3x3.,
npou3BoiHAS 00paTHON Qynkuuy. I unepbonyueckue QyHKIMHE, UX CBOUCTBE U (131, PI'P




rpagurn. Hpoussonssie runepbonuyeckux Gyaxmui. [ponssoasie [20]
TOKA3ATENEHON ¥ 00paTHEIX TPUTOHOMeTpUREcKuX Gyrkuni. Tabnuna
NpousBoAHEIX. [uddepernupopanne napaMeTpHIecKiX U HEeSBHBIX QYHKIHH,

2.10. | limpdepennnpyemocts Gyrxumit. Huddepennuan Qyaxuuu. Ceszb ¢ 2 2 {111, | ILJ3, ompoc,
upousBONHOH. MurapuanTHOCTE GOpMEL iepBoro quddepenimaa. [13], IK3.
Henpepsisnocte qupdepenuupyemMoit pyuxupn. ['eoMeTpuIeckuii CMBICHT [20]
nudpepennuana. Hpumenenue guddepennmana B npubImKeHHbIX BHUUCICHETX.

2.11. | Tipowssonseie u nudQepeHuans BHCIUX Nopsako. @opmyna Jleiibuuna (6e3 | 2 2 (11}, T3, axs.
JI0Ka3aTeNibCTRa ). HennpapnaHTHOCTE GopMel nu(deperuyanos OpAAKa BEIIIE (131,

LIEPBOTC. [20]
2.12. | Teopewmzsi ©epma, Ponmnsg, Jlarpamka, Komm. 2 - (117, Onpoc, 5K3.
[13]

2.13. | Hpapuno Jlonurand. PackpeiTue HeonpeeneHHOCTeH TUIA 2 4 (11}, TIK3, 3k3.,
° L 0.0,0°,0° 1%, 00— o, L13], P
R [20]

2.14. | ©opmyna Telinopa ¢ OCTaTOYHEBIM WieHOM B (Gopme Jlarpamka. [Ipencrasnenye 2 - [11], TIK3, axk3.
dymxuuil €', cos x, sin x, In (1+x), (1+x)" no dopmye Teitnopa. [lprnoxenss [13]
dopmyner Tefinopa.

2.15. | Yenosus Bospacranus u yOsiBanus dyukimii. Touxu sKkeTpeMyMa. 2 I (11}, | TIJ3, onpoc,
HeoGxonumoe ycnoBre skcrpeMyma. JIoCTarouHbie IPU3HAKA MAKCHMYMA U [13], 3K3.
MUHAMYMA. [24]

2.16. | Oreicranye nanbobIIero 1 HAMMEHBIIero 3HAYCHMI HENPEePLIBHON Ha OTpe3Ke 1 1 [11], ITJE3, 5x3.
dyniapn. Micenenopanue Ha MaKCUMyM ¥ MUHHUMYM C [TOMONIBIO TIPOM3BOIHbIX [ 13],

BBICLIETO TIOPS/IKA. [24]
2.17 lcenenosanne QyHKIMHA Ha BEITYKIIOCTE ¥ BOTHYTOCTH, TOYKH Tiepernia. 2 2 [11], TIK3, 3x3.,
AcumnToTsl kKpueblx. O0mas cxemMa noCTpoeHIS IpaduKosB. [13], PI'P
[24]
Bropoit cemectp
Paznien 3. Marerpanbaoe UCUUCACHNE ' 3 ‘ 33 l




5.1, | Kommexcuere umcna. Vix uzobpaxenue Ha mwiockoctd. Mogyine W aprymenrt | 2 2 (11, Onpoc, 3K3.
KOMIUIEKCEOTO  9Hcna.  AnrebGpauveckas,  TpPUTOHOMETPHYECKAs u 113]
noKa3arenpHas QopMsl KOMINeKcHoro uwcna. Qnepanyuy Halk KOMILIEKCHBIMU
gucnamu. COXKEHHe, BbUUTAHME, VMHOXEHWE, JelcHHe HU  BO3BEICHUE
KOMIUIEKCHBIX YUCEN B HENyio U npobuylo crenens. Qopmyna Diirepa.
3.2. | MlEOTO4JEHE] B KOMIDIEKCHO! 00NacTH. Y CIIOBUS TOXIECTBEHHOCTH IBYX 2 - ] T3, oxs.
mMEorounenos. Kopau muoro4nena. Teopema besy. OcHoBHas Teopema anrebpor
(6e3 noxazarenscrBa). Pasnokenue MHOTOYNEHA ¢ NeHCTBUTEEHBIMHI
xo3bdULIUenTaMy Ha TMHEHHBIC ¥ KBJPaTHbIE MHCKHATEIA.
3.3. | Ilepoobpaznas. HeornpeneneBHEIN nHTErpast, ero ceoiicra. Biaumaas 1 1 (111, Ompoc, 3x3.
obparHoCcTh onepatinil quddepeHnMpPOBanTs ¥ MHTerpupoBannd. Tabnuma [9]
OCHOBHBIX QOpMYJL
3.4. | Ilpocreiiuue OpHeMBl MHTEIPUPOBAaHU. 3aMeHa MepPeMeHHOH B HEONpeaeieHuoM | 3 5 [11], ITK3, ax3.,
uaTerpanie. Vinrerpupopasne No 9acTIM. [3] PTP
3.5. | ViHTerpupoBaHue NpoCcTeMIINX KBaAPATHRIX TPEeXUiCHOB. 2 2 [21] T3, TIK3,
Onpoc, 3K3.
3.6. | Muarerpupopanue npocTedmnx Jpobeii. Meton HeonpeaeIeHHBIX 2 2 (21] | 1143, onpoc,
xo3guurenTos. VIHTerprpoBanie pariioHaTBHBIX BYHKIIHIA, 3x3., PI'P
3.7. | VinrerpupoBaHye BBIPD@KEHHNA, ColepXallliX TPUTOHOMeTpUIeCKue  QyHKINM. 5 5 [21], | TLJ3, ompoc,
X [30], 3k3., PI'P
YuupepcaibHas TPUIOHOMETPHYECKas IONCTAHOBKA [ = fg 5 Ifoncranosku ¢ = 31,
sinx, f = cosx, { = fg x. VIHTerpupoBaHne HEKOTOPHIX HPPaiAOHAIBHEIX 15]
BEIpaKEHUIL.
3.8. | OnpenenerHsiil MHTErpaN KaK NPeNes HHTerpalbisiXx cyMM. OCHOBHEIE CBOMCTBa | 2 - [21], Onpoc, 3K3.
ONpPEASHCHHOr0 uHrerpaia. Teopema o cpegiem. [30]
3.8, |llpoussBoaHas uHTErpasia 1o BepxHemy npeaeny. Gopmyna Heotora-Jielibruna. 4 6 [21], Onpoc, 3x3.
WrrerpupoBaHue 10 4acTsIM ¥ 3aMEHOU MepeMeBHON B ONIPeIeIeHHOM [30]
UWHTerpanie.
3.10. | llpunoxeHue ONpeeNCHHBIX NHTETPAJIOR K BRIUNCICHUID TIOMa el 2 4 [21], | Omnpoc, 3x3.,




OOCKUX QUIYDP B ASKapTOBBIX U NOISIPHEIX KoOpauHaTax. KpUBH3HA IIOCKOMA [30], PI'P
KpUBOW. JBONEOTA ¥ 3BONEEEHTA. [uddepennman nnuns! [yry KpuBoil. JInuHa [11]
JLYTY KPYBOU.,
3.1 Bera i . . . _ , 2 2 [21], | Ompoc, 3x3.,
BIYECICHNE 00BEMOB U IUIOHIANeH TOBEPXHOCTEH TeNl BPAIlieHus. [30] PI'P
3.12. | MexanWdeckue OPUIIONEHIS ONPSACHECHHBIX HHTEIPAJIOB. 2 2 [13] Onpoc, 3K3.
3.13. | IlpubnrxeHnsie METORBI BBIUACTICHUS ONPECICHHBIX HHTETPANOB: (OPMYJIEL 2 - 1131, Omnpoc, 3K3.
HPsAMOYTOIBHHUKOB, Tpanenuil, CuMmncona. [11]
3.14. | HecobcoTBennbIe METEPabl ¢ GECKOHEUHBIMY NPEICTaMH U OT HeOIPAHNYEHHBIX 2 2 [21] Omnpoc, 3K3.
dyarIui. AGCONIOTHAS U YCIOBHAS CXOIUMOCTH. TlpuzHaxy CXOIUMOCTH.
Pasnmen 4. [lngpdepernpanbaeie YpapHEHUS 18 18

4.1. | Gusmdeckue 33024y, NPHUBOAAIME X AuddepeHlBanbHbIM  ypaBHEHUAM. | 2 2 [33], | Ompoc, 3x3.,
Huddepennpaneaple ypaBHeHHS HepBoro mopsigka (obmume noustus). Teopema [13] PTP
CYyUIECTBOBAHUA M EUHHCTBCHHOCTH pemedus 3aiadu Komm ((opMynupoBxa).

Jubdepeniiyansieie  ypaBHEHMS ¢ pajieNieHABIMA KM pasIelsIONMACS
NIEPEMEHHBIMA

4.2. | OproponHbie TuGOEepeHIHANbHBIC YPABHEHUS IEPBOIO MOPAIKA. 2 2 {331, | Ompoc, 3x3.,
HuddepeHnuansapie ypapHeHHst, TPUBOSIIIHECS K OAHOPOMHEIM. JInHeliHbIe [13] PP
auddepeHnuAILHbIE YPaBHEHUS ISPBOTO Iopsiika. Y pasHenne bepuyiuin.

4.3. | Ypasuenns B nonseix quddepenimanax. Unrerpupyioumii Muoxureins.  Ocobbie 2 2 [33], 113, sx3.
perenna quQQepeHIMTbHOIC YDaBHEeHYS 1IEPBOrO MOPSIIKA. [13]

4.4. | InddepernnanbHpie YpaBHeHHS BRICLINX HOPIAKoR (06mme moxsitus). 3anada 2 2 1331, TIK3, 3k3.
Kommu. Teopema cyiiecTBOBaHUS 1 eHHCTBEHHOCTY pertenus 3aa9n Kom [13]
{bopMyAUPOBKA).

4.5, | Jiupeninete puddepeHUnaNbHBIE  YPAaBHEHHS BBICHIMX OOpsiKoB. Jlmpehnepie | 2 - (331, | Onpoc, I1K3,
ofuoponHsie pudQepeHnuanbHbBe YPAaBHCHUS, CBOHCTBA WX  pelleHH. [13] 3K3.
Jlunelino-3aBUCUMbIE M JIMHEHHO-HE3aBUCHMBIC  CHCTEMBl  (DYHKIH.

Onpepenurtens Bpouckoro., Heobxonumoe yceiaopue NMUHERHON HE3aBHCHMOCTH
CUCTEMBI QYHKITHHA.




4.6. | Jlunelinrie onHoponuasie 1Y, yClOBHE NUHEHHON HE3aBUCHUMOCTH UX PEIICHUH. 2 - [33], | OCmpoc, 1113,
DyunamMeHTanhbHAS CHCTEMa pEHIeHUH, CTpyKTypa obmero peulenus. Dopmyia [13] IK3.
Ocrporpanckoro-JInyBumist.

170 Jlmmeiiasie neogHopornsie 1Y, Crpykrypa odmero pemennd. Merox 2 2 [33], | Oumpoc, ITH3,
BapUalyy NPOU3BONEHBIX ITOCTOSHEBIX. [13] 3K3.

4.8. | Jlunelinple omHOPONHEIE W HeoNHOpOoaHbIe JIY ¢ MOCTOAEHBIMHU 2 4 (331, | Omnpoc, 11133,
xozMhUIIHeHETaMu. Y DABHEHNS ¢ IPaBOH HaCTRIO CHeNUATEHOIO BUJA. [13] 3K3., PI'P

4.9, | Cucremer obpikaoBeHHBIX JIY . MeToser pemenns cucreMm nuddepeHanbHbx 2 4 331, TIK3, ax3.
VDaBHECHHMU. ' [13]

TpeTuil ceMecTp
Pasnen 5. luddepernpaneaoe ucunciaeHne QYyHKINN HECKOIBKUX IePeMEHHbIX 10 10

5.1, | ®yuxnyE OByX NEPEMEHHBIX, CIOCOOB! 3aaHus, TSOMETPUYECKHH CMBICI, TUHUK | 2 2 [13], Omnpoc, 3K3.
ypoens. @yuxump Tpex nepemeHHbX. Ilopepxnoctu yposns. ©ynxuuu moboro [11],
uyclia epeMeHHbIx. [penen ¢yukuuy, HeupepslBHOCTD, YaCTHBIE NPOU3BOAHBIC. [25]

5.2. | JIudbdepesnupyeMocTh, noNHb nudpepennuan. JLocTaTo4HOE yCI0BHE 2 2 [13], TT3, 3ks3.
nuddepennupyemoctu. puMeHeHue NOTHOro fu(ibepeHnuana B NpuOIMKEHHBIX [11],

BBHIYACICHUSIX. [25]

5.3. | TlpoussopHeie cIOXHBX GYHKIWHA. VHBapuaHTHOCTE (GOPMBI OIHOIC 2 2z [13], TTK3, 3x3.
nudhepennmana. Hesprasle Gyuxuun. TeopeMa cyimectsopanys. IIpouspousie [11],

HESIBHOHN DYHKIULL [25]

5.4. | HactHble TPOU3BOAUEIE BRICINUX NOPSAKOB. TeopeMa 0 He3aBHCUMOCTHY 4 4 [13], | Ompoc, 3xz.
pezynsTara pubdepeHIupOBaHNS 0T HOPsIKa NTUQPEPeHIMPOBAHUSL. [11],
Jinddepernnaripl BRICIHNX TOPSAKOB. JKCTPeMyM (PYHKLHMH HECKONBKAX [25]
nepemennnix. Heobxoqumoe u qoctarogHoe yeiiosue sketpemyma. Hanbonpiee
1 HanMeHbliee 3HadeHus PYHKIMN B 3aMKHYTOH 00JIacTy.

Paznen 6. Pansl ' 16 16

6.1. | Yucnossie panbl. Cxopumocts u cymma psga. Heobxogmmoe yciosue 2 - [271, Onpoc, 3K3.
CXOOUMOCTY psina. JranoHHble psabl. [IpocTefimive nedcTBUA HaJ psgamu: [28],

YMHOMXEHIE HA YNCIO, CIIOKEHUE U BEIYMTAHUE. 129]




6.2 Pansi ¢ DONOXUTENSHEIMY 9ieHaMu. Teopemsl cparHeHus. VHTerpanbHbii y 4 ggj O§§§C§P¥§39
nprzHak cxopmMocta. [pusnaky RanambGepa u Konim. " gf e

83. o e ey AR TG T Ve . 2 2 [27], | Onpoc, [1K3,
2rokonepenenneie pansl. AGCOIIOTHO 1 YCIOBHO CXONAINNAESCS PAJIBL. Y
3uakodepenyromuecs pauel. [Ipuznax Jleibnauna. 28], 33, PLP

pelyIom pan P I [29]

6.4. & o ) } 1 - [271, Onpoc, 3K3.
DyHKIMOHATBHBIE PAJibl. PAaBHOMEPHAS CXOUMOCTS, O0NACTE CXOIUMOCTH. 28]

TIpuzuax Beliepmrpacca. CBONCTBA DABHOMEPHO CXONAIIMNXCSA PALOB. 0 9}9

65 Crenenusie pagsi. Teopema Abens. ViHrepsan u paguyc cxonumocTu. Teopema o ! 2 ggﬁ OHp;;’;K&’
PaBHOMEPHON CXOAUMOCTH CTENEHHOIO PANA. 2 9]?

6.6. | Paner Teiinopa u Maxniopena. JfocTaTouHbIe YCIOBUS PA3IOKUMOCTH (BYHKIHH B 2 2 [27], | Onpoc, K3,
pan Tehnopa. Paznoxenue B psit MaknopeHa OCHOBHBIX 3JIEMEHTaPHBIX [28], 3K3., PI'P
dyHaxuui €', cos x, sin x, n (1+x), (1+x)" [29]

6.7. | Pamer u xosbduipents: Gypre. Pasnoxenne nepuoindeckol GyHKUUH B 2 2 (271, | Omnpoc, 13,
TpuronomMeTpudeckuil psay Pypre Ha uHTEpBane (-x, 7). PusnuecKoe [28], 3K3.
UCTONKOBAHNUE PAzIOKeHMs PYBKIMHA B TPUTOHOMETpUYIECKUn psal Pypoe. [29]

6.3. | Pasnoxxenue B TpuronoMerpudeckuil psn @ypbe PyBKIUH, 3aJaHHLIX Ha 1 2 271, TT13, 3x3.
unrepranax (-1, [) u {a, a+2[). PasnoxeHne HeTHBIX ¥ HEYETHEIX QYHKIUH B [28],
rpuronomMerpraeckuil psg @ypee. Murerpan @ypoe. [26]

6.9. 1 2 [11], TTK3, k3.
YncnenHoe pemenne /1Y (¢ OMOIIBIO PAIOB U JPYTHUE METOLBL). 3]

Pazyern 7. Kparaple, KpHBONUHENHHBIC H NOBEPXHOCTHBIC HHTETPAJIBI 18 18

7.1. | Isolimsie u TpoHHbIe MHTETPaibl U UX CBOHCTBA. Bhruncienne TBOWHBIX U 4 4 [26], Oripoc, 3K3.,
TPOWHBIX MHTEIPAOB ¢ MIOMOIILIO MOBTOPHBIX. [31] PI'P

7.2. | 3ameHa HepeMeHHBIX B IBOWHOM M TPOWHOM HHTerpanax. Slkobuan. 6 6 [26], T13, sx3.,
THonspuwie, MUIMHAPUISCKHE U cepudueckue KoopauHatsl. [Ipumenenue [311, PI'P
JIBOMHBIX ¥ TPOUHBIX UHTEIPAJIOB. ' [13]




7.3. | OnpenerncHue KpUBOIUHEHHEBIX HHTETPATIOB IEPBOTO U BTOPOTO TULOE, UX 4 4 [32], | Ompoc, I3,

croiicTBa U BEIYmchenne. @opmyna ['puna. YelnoBue HE3aBUCUMOCTU [13] 5K3., PI'P
- TR RONEHETHOTO WHTRTPAnA 0T hOPMBL IYTH MHTETPUPOBAHHS.
7.4. | Onpepenenue HOBEPXHOCTHBIX MHTEIPATIOB HEPBOIC U BTOPOIO TUIIOB, UX 4 4 [32] TTK3, ska.
CBOMCTRA ¥ BBIYUCIICHNE.
Pasnen 8. DriemMeHTHl TEOPUH I10JIA 7 7
8.1. | Cransproe none. [Ipor3BoiHas 10 HAPABIEHUIO U €€ CBA3H C FPATHEHTOM. 3 3 [11], | Omnpoc, 3x3.
[13],
[14]

£.7. | BexTopHOE IOJE ¥ €70 OCHOBHBIC XaPaKTePUCTUKH (IOTOK, THBEPTCHIINS, 3 3 [13], | Ompoc, I3,
IEpKyIAnps, potop). Pusvmeckuil cMeicn xapaxtepucTuk. OCHOBHSBIE 1141, 3K3.
MHTerpaibHbe  cooTHomenus (Teopema Octporpajckoro-| ayccea, dopmyna I puna, [32]
dopmyna Ctoxea).

2.3. | [loTesuuanbHEe, CONCHOWNANLHEIE ¥ rapMOHIYeckue nond. Teopema 1 1 [13], | Ompoc, [1K3,
[eIpMroibia 0 HPeACTasie AN TTIa/IKOTO OIS B B CYMMBI IOTCHIHUAILHOTO U ‘ [14], 3K3.
conenounansaoro. Oneparops [ amunsrona u Jlamiaca. JluddepesipuansHbie [32]

OTIEPAIMH BTOPOrO NOPAIKA.
HeTBepThIN CEMECTP ‘
Paznen 9. SNeMeHTH TeOpHy yPaBHEHMH MATeMATHUECKON (U3MKY 8 6

9.1. | OcHopHple NOHSTHS  TEOPUM  ypaBHEHWI  MareMarmdeckod — dusuku. | 4 2 [13], Onpoc, 3K3.
Kiaccuduranus ypasseHuii Broporo mopsara. Konebanus OECKOHEYHOH CTPYHBL. [14]

Meron HanambGepa.
- N
= KoneGanus orpanmaenoi crpysst. Meron @ypre. 3anaga Hltypma-Jluysuis. 4 4 %‘?{ Qnpoc, 1.
Paznen 10. 3reMenT ONepalMoHHOre HCIUCICHU 4 4

10.1. | Opurunan u nsobpaxenue. [peobpasopanue Jlannaca. Y ciosue CymecTBOBAHNS 2 1 [13], Omnpoc, 3K3.
nzobpaxenns. OCHOBHbE TEOPEME! ONEPANMOHHOTO HCYHCICHHA: CBOKMCTBO 351,
nunedirocTy, nudGOepeHIMPOBaNTe U UHTCTPUPOBAHHE N300paXeHNUs, TEOPEMb] [36]

CMEeIHeHNrs U 3alia3ablBanusd] H306pa}K€HI/‘{€ CBEPTKH.




10.2. | Tlpunoxenre onepaiolHOTO HCUHCTeHHS K HHTETPUPOBaHMIO JIMHEHHEX 1Y ¢ 2 3 [13], I3, 3x3.
ToCTOSHHEMT KoshduupenTaMI W CHCTeM NTHHEHHAIX AP depeHIHaNbHbIX 371,
yDARTeHTH. o K\ [39]

Dasiedd Li. SleMCH b Teupii BEPOATHOCTEN M MATEMATUYECKOU CTATUCTUKY 22 24

11.1. | Dnementsr  xom6uHatopuxu. IlpenMer Teopmu eepostHocTeld. Crarmeruyeckoe | 2 1 [22], | Omnpoc, I3,
OTpEICICHUES BEPOSTHOCTH. [12] 3K3.

11.2. | Knaccuduxarms cobsITuii, COOTHOMCHISA MeXEY HunMu. Oneparun Haj cOOBITHIMIE. 2 3 [22], | Ompoc, I3,
TIpoCTpasCTBO VIeMeHTapHbIX cobpiTrid. Kitaccuieckoe onpeieNeHne BEpOSTHOCTH. [12] 5x3., PI'P

11.3. | Teopema clnoxeHys BEpOSTHOCTEH. Y CTIOBHBIE BEPOSTHOCTH. TeopeMa yMHONKCHHA. 2 2 {221, | Omnpoc, 1113,
Hesasucumvbie cOOBITHS. [12] 5K3., PI'P

11.4. | ®opmyns IoNHOH BepodTHOCTH 4 baiteca. I'eoMeTpurieckoe onpeieneHie 2 4 [221, | Onpoc, I3,
BEPOSTHOCTHL 112} 5K3., PI'P

11.5. | Cxema He3aBHCHMBIX UCIIBITanui bepHymm. BuHoMuanbHas cliydaiHas BeluiuHa 1 2 4 [22], RS, sx3.,
ce Mona. JIoxanpuasn i MHTerpali-aas Teopemel Jlamaca. [12] PI'P

11.6. | Teopems: bepryim u [Iyaccona. 2 2 [22], I'K3, 3x3.

[12]

11.7. | Cirysaiiaple BelM4uHbL. 38KOH PACIIPeeNeHys CTyYaiHon e HbL. DyHKIHA 1 2 2 [22], | Ompoc, ITJ3,
TIIOTHOCTS PACHpEIE/ieH s BEPOSTHOCTEH HePephIBHON CITyYaiHOU BEIMYHMHEL, [12] 5x3., PI'P

11.8. | YncnoBble XapaKrepUcTHKE CITyYaiHbix eyt OCHOBHBIC 3aKOHBI PACIIPEACTIEHIS 2 2 [22], [I13, ox3.,
cy9ainRK BenuuuH. HopMabHbiil 38K0H 1 €10 JapaMeTpeL ' [12] PIP

11.9. ) _ 3 2 [22], 1113, ok3.
CrarucTUyecKkie OLEHKY NapaMeTpoB PACHPEACICHIA. [12]

11.10. 3 2 [221, T1Ji3, sx3.

CraTtucTigeckas [pOBEpKa CTAaTUCTHYCCKHX TUITOTCS.

[12]
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11. Muckysos H.C. JuddeperuuansHoe ¥ HHTETpaIbROE ueHuucienye. T. 1,2.
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