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1. Beenenne
1.1. Heau u 3a1a4u AUCHUTIIIMHBI

Heap mpemnonaBaHusl MAaTeMaTHYECKUX TUCLUIUINH B BY3€ JUIA CTYACHTOB
WHKCHEPHBIX ~ CHENMATbHOCTEH —  O3HAKOMHTH  CTYJCHTOB C  OCHOBAMH
MaTeMaTHYeCKOTro ammapara, HEOOXOAMMOTO [UISl pPEHICHUS TEOPETHYECKHX U
MIPAKTUYECKUX WHXEHEPHBbIX 3aJay; MPUBUTH CTYIEHTaM yMEHHUE CaMOCTOSTEIbHO
n3y4yath y4eOHyIO JHTEepaTypy MO MaTeMaTuke W €€ IPUIOKEHHSM; pPa3BUThH
JIOTUYECKOE W  aJTOPUTMHYECKOE MBIIUICHHE; [OBBICUTH OOIIUIA  ypOBEHb
MaTeMaTU4eCKON KyJbTYpbl; BBIPa0OTAaTh HAaBBIKM MAaTEMaTHYECKOTO HCCIIEAOBAHUS
MIPUKJIAJHBIX BOIIPOCOB.

3afaun TUCIUIIINHBL
— Pa3BUTh Y CTYACHTOB JIOTHIECKOE MBIILICHHE,

— MTO3HAKOMUTH CTYIEHTOB C HICSIMHU U METOAAaMH BBICIICH MaTeMaTHKH,
— IPUBUTH CTYIEHTAM OIIBIT PaOOTHI C MATEMaTHYECKON 1 CBS3aHHOW C MaTeMaTHKON
HAyYHOH U yueOHOM TUTEpaTypoH,
— NPUBHUTH CTYAEHTAM OIBIT PELICHHS 3aJad C HCIIOJb30BAHHEM MaTEMaTHYECKUX
METOJIOB.

1.2. TpeGoBaHus K pe3yJibTaTaM OCBOEHHUS TUCHUTIIHHBI

B pesynbrare uzyueHus: AUCHUILTAHBI CTYJEHT 00JIHCEH:

3name:
— OCHOBHBIC TIOHSATHUSI U METOJBI MAaTEMATHYECKOrO aHAllu3a, JMHEHHOU anreOpbl u
aHAJMTUYECKOM reomerpuu, Teopuu aud(depeHnuanbHbIX ypaBHEHHH, TEOPHU
BEPOSITHOCTEN M TEOPHH MaTEMaTHUECKO# CTATUCTHKH;
— OCHOBHBIE IIOHATHS ¥ METObI MATEMATUYECKOIO aHAJIN3A;
— nuddepeHraIbHOe U UHTErPAIbHOE UCYHCICHUE (DYHKIMI OMHOW U HECKOJIBKUX
MePEMEHHBIX;
— METO/IbI PelIeHHs 0OBIKHOBEHHBIX N (epeHInalIbHbIX YPaBHEHNH;
— IOHATUA pﬂI[OB n ux HpaKTI/I‘-ICCKoe HpI/IMeHeHI/Ie B HpI/I6J'II/I)KeHHI>IX BBIYUCJICHUAX

Ymemsn:
— HCTONB30BaTh MaTeMaTH4YeCKWi ammapaT I OOpabOTKHM TEXHHYECKOW U
3KOHOMH‘ICCKOﬁ I/IHq)OpMaHI/II/I nu aHaJn3a JAaHHBbIX, CBS3AaHHBIX C
MAIIIMHOUCITIONB30BAHUEM U HAIEKHOCTHIO TEXHHYECKUX CUCTEM;

Bnaoemes:

— METOJaMH HOCTPOCHUA MATCMATHYCCKUX MOHGHCﬁ THUIIOBBIX HpO(bGCCI/IOHEU'H)HLIX
3aja4.

2. Meronuueckue yKa3aHusl M0 OCBOEHHIO TUCIUILIUHBI
VYcnenrHoe OCBOGHHME KOMIETEHIWNH, (OPMHUPYEMBIX TaHHOW y4eOHOMH
ﬂHCHI/Il’[J’IHHOﬁ, npeamnojaract OIITUMAJIBHOC HCIIOJIb30BAaHUC BPEMECHHN
CaMOCTOSATENIFHON PaOOTHI.
IMoaroToBka K JIEKIMOHHBIM 3aHSATHUAM BKIIOYAET BBHINOIHEHUE BCEX BUAOB



3aJaHUi, PEKOMEHI0BaHHbIX K KaXKJON JICKIUH, T. €. 3aJJaHUsl BBIIOJIHSIIOTCA €Ile JI0
JICKIIMOHHOTO 3aHATHUs 110 COOTBETCTBYyIomIeH Teme. LlenecoodOpasHo nopabaTbiBaTh
CBOM KOHCIIEKT JIEKIUH, JeNas B HEM COOTBETCTBYIOIIME 3alMCH W3 JIUTEPATYPBI,
PEKOMEHAOBAaHHOI MpeTioiaBaTeNieM U MPeayCMOTPEHHOH y4eOHOH pOorpaMMOi.

Bce 3amaHus K NpakTUYECKHUM 3aHATUAM, a TAK)Ke 3alaHUs, BHIHECEHHBIE HA
CaMOCTOSATENBHYIO DPa0OTy, PEKOMEHAYETCSI BBINOJHATH HEMOCPEIACTBEHHO IIOCIE
COOTBETCTBYIOIIEH TEMbI JEKIMOHHOTO Kypca, YTO CIIOCOOCTBYET JIYYIIIEMY YCBOCHHIO
Marepuala, MO3BOJISET CBOCBPEMEHHO BBISIBUTh M YCTPAHHUTh «IPOOETB B 3HAHUSX,
CHUCTEMAaTH3HPOBATh paHee MpPOIleHHBII MaTepuall, Ha €ro OCHOBE NPUCTYIUTh K
MOJIyYEHUIO HOBBIX 3HAHUN U OBJIAJICHUIO HAaBBIKAMHU.

CamocrositenbHast paboTa BO BHEAYJUTOPHOE BPEMS COCTOUT U3:

- IOBTOPEHUS JICKI[HOHHOTO MaTepHana;

- IOJITOTOBKH K MPAaKTUYECKUM 3aHATHUSAM;

- U3y4eHusl yueOHO-METOANYECKOM 1 HAyYHOH JINTEPaTyphI;

- peleHys 3aad, BBIIAHHBIX HA MPAKTHYECKUX 3aHATHAX;

- HOATOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO U T. I1.;

- TOATOTOBKM WHAMBUAYAJbHBIX IMCBMEHHBIX pPabOT MO  3aJaHHIO
IpernoaBaTens;

- IPOBEJIEHNE CAMOKOHTPOIIS ITyTEM OTBETOB Ha BONPOCHI TEKYILETO KOHTPOIS
3HAHWH, pEIICHMS MPEACTABICHHBIX B  Y4eOHO-METOAMYECKHX  MaTrephaiax
JUCIUIUIMHEI 3a]1a4, TECTOB.

2.1. MetonuuecKkue yKa3aHus 10 BHINOJHEHUIO
KOHTPOJIbHOI padoThl

B mpouecce u3ydeHUs AUCHUIUIMHBI CTYACHT BBINOJHSET YETHIpE KOHTPOJIbHBIC
paboTHL: 1B B IEPBOM CEMECTpPE U 110 OJJHOH BO BTOPOM U TPEThEM CeMeCTpe.

B mepBom cemecTpe TeMa IMepBOH KOHTPOIBHOH pabOTHl «DIIEMEHTHI JHHEHHOH
anreOpsl ¥ aHAJTMTUYECKOH T'eOMEeTpHm», BTOpoi - «luddepeHnnanbHoe ncancieHne
(GYHKIMM OZHOW TIEpEeMEHHOW», BO BTOPOM CEMECTpe KOHTPOJIbHAsI paboTa COCTOUT M3
IBYX dacTed — pabora mo Teme «HeompeneneHHBI HHTErpam» M 10 TeMe
«duddepennnanbHple ypaBHEHHUS», B TPEThEM CEMECTpe IepBas YacTh IO TEMe
«Ps1p1», BTOpas 4acTh Mo TeMe «Teopust BEpOATHOCTEN.

KpuTtepnu onieHKH BBINOJTHEHHS] KOHTPOJIbHBIX padoT
— OLIEHKAa «OTJINYHO)» BBICTABJIAETCS MPH MPABWIFHO BBIIOJHEHHOM 3afaue,
AKKypaTHO M YHCTO, B COOTBETCTBHHU C TPEOOBAHUSIMH, OOPMIICHHOM PEIICHHN;
— OIIEHKA «XOPOIIO» BBICTABIISETCS MIPU MPABIILHO PEIICHHON 3a1ade U MpH
HaJIMYMH B XOJIC BHITIOJIHEHHS HE3HAUYNTEIBHBIX IOMapOK;
— OLIEHKAa «YJOBJIETBOPUTEIHHO» BBICTABIIAETCS, €CIU MOCIE NPOBEPKU B
3ajade OyAyT MCIpaBIICHBI BCE OMIMOKM M OHa OyneT o(opmileHa B COOTBETCTBHU C
ITyHKTOM BBIIIIE.
— BO BCEX OCTAJIBHBIX CIIydasx paboTa HE 3aCUHUTHIBACTCS M BBIIACTCS JIPYTOil
BapHaHT.
3. [IpuMepHbIe BAPHAHTHI KOHTPOJIbHBIX padoT
3.1 Cemectp 1
KontpoabHnas padora Nel mo Teme «JieMeHThI BeKTOPHOIi ajredpnbl 1
AHAJUTHYCCKOH reoMeTpHID)



I. I1lo xoopounamam eepuiur nupamudvl A14A243A4 natimu:

1) onunvl pedep A14r u A143s; 2) yeon mescdy pebpamu A1A> u A143; 3) niowads
epanu A142A4s; 4) obvem nupamuowl; 5) ypasnenue npamvix A1z u A14s; 6) ypasnenus
naockocmei A1d243 u A1A24a; 7) yeon medcdy naockocmamu A1A24z u A1A24a. Aa(-
1;2;1); Ax(-2;2;5); As(-3;3;1); Aa(-1;4;3).

Il. 3aoaner koopounamer eepuun mpeyzonvruxa ABC.

Havimu: 1) /[nunet cmopon mpeyeonvHuka,

2) Vpasnenusi cmopon mpeyonvhuxa,

3) Vpasnenue evicomeol, nposedennoii uz mouxu C; ee Onuny;
nAOWA0L Mpey2ONbHUKA,

4)Vpaenenue meduanvi, nposedeHHoU U3 gepuiutvl A.

A(1;2); B(1;-2); C(5;-1).

1. TIpusecmu ypasnenue kpusoii emopozo nopsioxka f(X;y) = 0 k kanonuueckomy
6UOY U HATIMU MOYKU nepecedenus ee ¢ npsamoil. [locmpoums epaghux kpusoil u
npAMOI.

2x2+4x-y+3=0;2x-y—-1=0.

KonrpoabHas padora Ne2 no teme «Iuddepenunanbuoe ucuuciaeHue GyHKuuu
O/IHOI mepeMeHHOo»

1. Hatimu npou3600mnyio pyrKkyuu 0OHOU nepemerou, Ucxoos u3z onpeoeneHus
npouU3BO0HOLL.

5
3x—-4
Il. Hatimu npou3zeoonvie nepeoeo nopsioka OaHHuIX QyHKYUl, UCNOIb3YS annapam
oughpepenyupoganusi.

y=-—

a) y=3x>—sinx 6) y = /X tgx
Ly Inx ) x=arcslin2t
6) Y=—T—"7— 2

4 —3cosx Y=1_4t2

3.2 Cemectp 2
Yacts 1 «HeonpenejeHHbIH HHTErpamn

In 3x

1. jfdx

2 J.de
VX% +4x-5

3, _[ 6x-1 dx
(Xx+4)(x=5)(x+1)



8/x
4, I—&(y;+1) dx

5. .[sin?’ X dx
Yacrs 2 «/{udPepenunaibHbie ypaBHEeHU D)
1Ly'= x*y
X=y
2. xy'+y=—x*y? y(1) =1
3.y"= X

(1-4x%)°
4. y"—2y'+y=9% "2 +2x—-4, y(0)=1 y'(0) =1

5. y"— 4y’ +3y =8
3.3 Cemectp 3
Yacte 1 «Paab»

[’e] nn
1. wmccaemoBaTh CXOAUMOCTH —_—
o n!
2. wuccienoBath abCONOTHYIO U YCIIOBHYIO CXOJJUMOCTh
1 1 1 1 = (=)™ .2n
VN U R N E 1)
2 5 10 17 = (+D!

0 3n X n

3. HaiiTH 00J1aCTh CXOMMOCTH CTEIIEHHOTO psijia z E———
n 5/,3

n=1 7" -3/N

4. Tomy4uTh 4 YIeHa pa3ioXKeHUs B pag MakiopeHa:

a. VY1-4x; b, —In(l+ 2x?) +2xsin2x;

5. HaiiT 4 nepBIX, OTVIMYHBIX OT HYJIS YCHA Pa3IoKeHHs B psa MakiopeHa
dynxkmuu Y = T (X) , sestomeiics pemennem nuddepenuansHOro

YpaBHCHHS y" = X2y, y(0) =1, y'(O) =1
0,25
6. BBIUMCIUTH C TOUHOCTHIO 10 0,001 I X In(1 + \/;)dX
0

Yactb 2 «Teopus BeposATHOCTEii»
3apanue 1. B rpynmne u3 14 )UBOTHBIX § MOJIy4aroT JIe4eHHE, a 6 (KOHTPOJILHBIX) HE
noxyyator. KakoBa BeposiTHOCTB TOT0, 4To Ha 10 Haynady oTOOpaHHbIX KUBOTHBIX 4
KOHTPOJbHBIX?
3aganmne 2. BeposTHOCTH TOro, 4TO Ha 3K3aMEHE CTYIEHT OTBETUT Ha IEPBBINA U



BTOpPOH Bompockl, paBHel 0,7, a Ha Tpetuit — 0,8. HaliTh BeposSTHOCTB TOTO, UTO CTY-
JICHT CAACT 3K3aMEH, €CJIH JJIs 3TOr0 He0OXOIMMO OTBETUTh HA BCE TPH BOTIPOCA U
pe3yabTaT OTBETA Ha 000 M3 BOMPOCOB HE BIUACT HA Pe3yIbTAaTHl OTBETOB Ha
ZpyTHe BOMIPOCHI.

3aganmue 3. Ilo orneHKaM, BOJIK, HAaTaJAOIIKN B OAWHOYKY Ha JIOCS, ToOUBaeTCs
ycrexa B 8% cTosnkHOBeHHH. KakoBa BEpOSATHOCTB TOTO, UTO B 2 CTOIKHOBCHHUSAX HH
OJIMH JIOCh HE CTAHET HOOBIUEi BOJIKA?

3aganmue 4. 113 xonoasl B 52 KapThI IIOCIIEAOBATEIHHO H3BICKAIOT OHY 3a APYTOH TPH
KapThl O3 BO3BpalllcHHs B KOJIoay. HaliTh BepOSTHOCTH TOTO, YTO M3BJICUYCHA TOJIBKO
OJIHA JICCATKA.

3ananue 5. [InoTHOCTH pacnpeeneHus caydailHOH BETMUUHbBI X

fX)=1-Ax w©a(0;1),ampu X¢ (0,1) f(x)=0. Tpebyercs: 1) Haittu mapamerp A4;
2) wHalith wMaremarmueckoe oxwumanme M(X), mmcmepcuio D(X) wu cpemmee
KBaJpaTH4ECKOe OTKJIOHCHNE
3aganme 6. 3aKOH pacHpelesieHusl ABYMEPHOM OUCKPETHON CIy4yallHOW BEIMYUHBI
(X, Y) 3aman taGmuneit. Hafitu:

1) gacTHBIC 3aKOHBI pacIpeaesieH s CIydalfHbIX BeTUuuH X 1 Y,

2) matematudeckue oxunanus M(X) u M(Y);

3) nucniepcun D(X) u D(Y);

4) xoppensioHHbIi MOMEHT Cyy;

5) ko3 PUIMEHT KOPPEISLMH [yy;

6) YCIIOBHBIH 3aKOH paclpeAeICHHs CITyJaifHOI BeTMIUHBI X IIPH yCIOBUH, YTO
cilydaiiHas Ben4rHa Y TIPUHUMAET CBOE HaNMEHbIIIee 3HAUCHHE.

X Y| 4 | 2 0
0 0101102
1 0102 ] 01

4 0 0,1 0,1
4. 3ajanus 1JIs1 CAMOCTOATEIbLHON padoThl
Cemectp 1

DJIeMeHThI JINHEHO aaredpbl 1 AaHAJINTHYECKOH reoMeTpuHU
1. wmuelinas anre6pa:
1.1. peuuts cucTeMy JMHEHHBIX ypaBHeHHI MeTo1oM Kpamepa;
1.2. pewuTh CUCTEMY JIMHEWHBIX YPAaBHEHUH MAaTPUUHBIM METOJIOM;
1.3. pewuts cucTeMy JIMHEHHBIX ypaBHEeHHH MeToioM ["aycca;
1.4. wuccrenoBaTh COBMECTHOCTh U PELINTh CUCTEMY JIMHEHHBIX YpaBHEHU,
1.5. HaiiTu MaTpuIly, 0OpaTHYIO JaHHOM;
2. BeKTOpHas anredpa:
2.1. ompeznenuTh, NpU KAKOM 3HAUYEHHH MapaMeTpa JUIMHA BEKTOpA paBHA
3aJJaHHOMY UUCITY;
2.2. noxa3aTh BEKTOPHOE PaBEHCTBO;
2.3. OIPEIEeINTh, ABISETCS JIN 3aJaHHBIH YeThIPEXYTOJIbHHUK Tpalleiei;
2.4. OIpenennTh, BISCTCS JIN 3aJJaHHBIN YEThIPEXyTOJIbHUK
HapasuIeIorpaMMOM;



2.5.
2.6.
2.7.
2.8.
2.9.
2.10.
2.11.
2.12.
2.13.
2.14.
2.15.

2.16.
2.17.

BBIYUCIIUTH IUIOIIA/h TPEYTOJbHUKA C 33JJAHHBIMU BEPIIMHAMUY,
BBIYUCITUTH IUIOINAb TPEYTOJIbHUKA, 33JAHHOTO CTOPOHAMH KaK BEKTOPAMU;
BBIYHCIIUTH [UIOLIA/(h ApaJUIeIOrpaMma, 3aJaHHOTO CTOPOHAMH Kak
BEKTOPaMH;

BBIYHCIIUTD [UIOLIA[(h ApaIUIEIOrpaMMa, CTOPOHAMH KOTOPOTO SIBIISTFOTCS
3aJJaHHbIC BEKTOPBI;

BBIYHCIIUTD JJTHHY BEKTOPa B MPOM3BOJILHOM Oaswce;

HAWTH yroj MeX1y BEKTOPaMH B POU3BOJILHOM Oa3uce;

HAWTH TPOCKIIMIO BEKTOPA HA BEKTOP B JCKAPTOBOM MPSIMOYTOJIBHOM
Oasuce;

HAWTH YETBEPTYIO BEPIIUHY MapajuiejorpaMma Mo TpeM 3aJaHHBIM
BEPIIUHAM;

JI0Ka3aTh KOMIUIAHAPHOCTh TPEX BEKTOPOB M PA3JIOKUTH OJIUH M3 HUX IO
JBYM IpYyTUM;

Pa3NoKUTh 33JJAHHBII BEKTOP MO TPEM HEKOMIUTAHAPHBIM BEKTOPaM B
MPOU3BOJILHOM 0a3uce;

BBIYHCIIUTD JJTHHBI UArOHANICH MapaienorpaMmma B Mpou3BOIbHOM Oaswce;
BBIYHCIIUTh 00bEM MUPAMHU/IBI C 33IAHHBIMHU BEPIIHHAMH;

BBIYHCIIUTH 00BbEM MapaieIenunesa;

AHAJIMTUYCCKAs rCOMCTPHA Ha IJIIOCKOCTU:

3.1.

3.2.

3.3.
3.4.

3.5.
3.6.
3.7.
3.8.

HaWTH 3HAUEHHE MapamMeTpa, IPH KOTOPOM 3aJjaHHas psMasi yaajeHa OT
Hayalia KOOpJMHAT Ha 33J]aHHOE PacCTOsSHHUE;

HaIrucaTh ypaBHEHUs CTOPOH KBaJIpaTa ¢ 3aJJaHHOW CTOPOHOM, IPUHSB 32
OCH KOOPJIMHAT €ro JHaroHaju;

HamucaTh YpaBHEHHS CTOPOH pomoOa;

HaIKCaTh YPaBHEHUS JUaroHaeH KBajpara, 00pa30BaHHOTO OCSMU
KOOPJAWHAT U IBYMSI 3aJaHHBIMH MPSIMBIMH;

HAWTH TPSMOU yToJ TPEYTOJbHUKA, 3aJAaHHOTO YPaBHECHUSMH CTOPOH;
HAIACATh YPaBHEHUS CTOPOH TPEYTONBHUKA;

OTIPENIeIIUTh, MOTYT JIA 33JaHHBIC TIPSMBIC CITY)KUTh JHArOHAISIMU poMOa;
HAWTH TUTOMAb TPEYTOJbHHUKA, OTCEKAeMOTO OT Hadyajia KOOPAWHAT
3a/1aHHOM NIPSIMO;

AHAJIMTUYCCKas re€OMETpHA B IPOCTPAHCTBEC!

4.1.

4.2.

4.3.

44.

4.5.

4.6.

HanucaTbh ypaBHEHME IJIOCKOCTH, IPOXOJSLIEH Yyepe3 3aJaHHYI0 TOUKY
HNEPIEHIUKYIISIPHO JIBYM 3aJaHHBIM IIOCKOCTSIM;

HanucaTh ypaBHEHME IIJIOCKOCTH, IPOXOJSALIEH Yyepe3 3aJaHHYI0 TOUKY
HNEPIEHIUKYIISIPHO 3alaHHOM MPSIMO;

HaNKCcaTh YpPaBHEHHE IUNIOCKOCTH, IPOXOAAIIEH uepe3 3aJaHHYI0 TOUKY
HapauielbHO 3aJJaHHOH KOOPIUHATHON MIOCKOCTH;

HaNKcaTh ypaBHEHHE IUIOCKOCTH, IPOXOJAIIEH uepe3 JBe 3alaHHbIE TOUKU
HNEepHEHIUKYIISIPHO 3aJJaHHOH MI0CKOCTY;

HaNKCaTh ypPaBHEHHE IUIOCKOCTH, IPOXOAIIEH uepe3 napanielbHble
IPSIMBIE;

yepes 3aJJaHHYI0 TOUYKY ITPOBECTH INIOCKOCTb, MApalIeNIbHYIO JAHHOU
TIOCKOCTH;



4.7. HanucaTth ypaBHEHUS IIPSIMOH, MPOXOAIEH Yepe3 3a/laHHyI0 TOUKY
HEePIEHANKYIISIPHO JIBYM 3alaHHBIM IIPSIMBIM;

4.8. HammcaTh ypaBHEHUS IIPSIMOH, IPOXOSIIECH Yepe3 3alaHHy0 TOUKY,
NapajuleIbHO 3alaHHOM MPSIMOI;

4.9. HammcaTh ypaBHEHUS IIPSIMOH, IPOXOSIIEH depe3 3aJaHHY 0 TOUKY
NapajuleNIbHO 3alaHHOM KOOPIMHATHOM OCH;

4.10. HaliT! 3HaYCHHUE TTapaMeTpa, IPU KOTOPOM TpsMast mapajuiebHa
IUIOCKOCTH;

4.11. HaiiTH 3HaUYEHKE TapaMeTpa, IIPH KOTOPOM 3aJIlaHHBIE IIIIOCKOCTH
napasuleNbHbl;

4.12. HaiiT¥ 3HaUYEHHE TapaMeTpa, IPH KOTOPOM 3aJlaHHBII BEKTOP MapauieieH
3aJlaHHOI MIIOCKOCTH;

MaremaTnyecKkuii aHaIN3
Brruncnute npeaen

. Iim8x2+6x—7
L oow 22X 42X+ 4
2. lim(Vn2=7n+1-+/n? +6).

n—o0

.sinn
3. lim——.

n—oo n

. Xx>-5x+6
4. lim———

3 x2 —A4x+3

NX—4-2

5 lim 5 }
x-8 X° —9x+8
6. "mkgjiﬁl
x>0 §IN3X
_ (4n+3)7
7. lim .
n—x\ 4N —3
. 4-—x?
8. lim——.
x-2 Sin 72X

. tgx—sinx
9. BpmuucnuTh, cnonb3ys npasuio JlonuTans lim—————.
x=>0 arctgx— X

X
4x -5

11. Haiitu acumnToTs! rpaduka GyHkinun Y = xe ¥,

10. Haiitu acumnToTsl Y =

HCCJ’ICI[OB&TL HEMPEPBIBHOCTH



12. Omnpenenuts TOUKH pa3pbiBa PYHKINHU U HUCCIIENOBATH XapaKTep ATUX

1
Touek Y = arctg ——.

Haiitu npou3sBoanyo

VX2 +5x+4

13 y=———7-—y' =7
arcsinx
X = 3cost ,
14. . . ,Halhth Y, -7
y = 3sint
[TpoBectu uccnenoBanue GyHKINH
. X+1
15. Haiiti mpoMeXyTKH MOHOTOHHOCTH (QYHKIMHA Y = — .
X +1
. Xx+1
16. Haiitn Touku sxctpeMyma GyHKuMM Y = — .
X“+1
X+1
17. Haiitn npomMexyTKH BbIIYKIOCTH rpaduka GyHkunu Y = — 1
X"+
X+1
18. Haiitn Touku nepernda GpyHkumu y = — 1
X"+

19. Haiitu HanboMbIlIee U HAMMEHBIIICE 3HAUCHUS () YHKIHH
y =X® +6X° —5 na otpesxe [0;2].
HaiiTu yacTHbIE IPOU3BOJHBIE
3 3. 07 01
20. Z=Xy—Yy’X. —,— -?
OX oy
0z oz
21. 28 —x’y+1=0. —,— -2
OX oy
22. TlokazaTb, uto I GYyHKIMUA Z = x® y— y3X BBITIOJIHAETCS. PABEHCTBO
0’z 0’z
oXoy  Oyox

23. 2=x’y-y%x.

0%z
ox0°%y

9

Haiitu nuddepenmman
24, 7=x’y—y%x.dz -2
25. 2=x’y-y%x.d%z -»

Hammcats YpaBHCHUA KacaTelIbHOM MIIOCKOCTH U HOpMaJIr K IOBEPXHOCTHU



26. Hamucath ypaBHEHHs KacaTeJIbHOU IIOCKOCTH M HOPMAITH K
3 3
nosepxHoctd Z = X" Y — Y°X BTouxe M(1;-1;0).
HccnenoBaTh 3KCTpeMyM (DYHKIUH IBYX HEPEMEHHBIX

27. HccnenoBath GyHKIHMIO HA 3KCTpEeMyM Z = X% + yz.

28. Haiiti HauOobIIee 1 HAUMEHbBIIIEE 3HAUCHHST QYHKIMU Z = X2 + y2 B
obmactu D: {xy=1, x=1, x=2, y=-1,5}
CemecTtp 2
MaremMaTH4ecKuii aHAIN3
Heonpenenennslit I/IHTeraJI

1. je 1+ )x.
cos? X
2. Ixsinxdx.
4x -7
3. | ——dx
Ix2+2x+5
4',[ 3Xx+5

VX% +4x+5

x?
xdx
6. | .
X+ (x+2)(x+3)
J-(l \/_)dX
1+4x

8. Ism Xcosxdx.

dx
9. j : .
2C0SX+SINX+2
OrnpeneneHHBIH UHTETPAI

o [ 9
' 1 X+~/2x-1

11. Ixcostdx.

=7




INE

12. I(sin X + tgx)dx.
0
HecoOcTBeHHBIN HHTETpAI

+00
13. HccimenoBars CXOIMMOCTE j Xsin xdx.

14. HUccrnenoBars CXOIUMOCTH I

3\/(X 5)2

©odx
15. HccrmenoBars CXOIMMOCTE I X
0 cos? =

[MpunosxeHus ONpeneIeCHHOTO HHTerpaa
16. Bb4HCIUTH MIIOIAAL PUTYPHI, OTPAHHYEHHON JTMHUAMHU y=x?-2x 1 y=0.

. T T
17. Boluucnuts amHy ayru kpusoit Y = INsSinx, § <X< E
18. Boruucnuth 00beM TeIa, 00pa30BaHHOTO BpaIllCHUEM BOKPYT ocu Ox
(QUrypbl, OrpaHU4eHHON rpaguKkamMu y=x>-2X, y=0.
JAuddepenunanbHble ypaBHEeHHs

y

1. Pemmts muddepennuatbHOe ypaBHEHHE MepBoro mopsaka Y = A In=,
X X

y'+2y =4x.
2. Pemuts muddepeHnuanbHoe ypaBHEHNE MIEPBOTO TOPsAKa 2y" + 5y' =e,

y'+4y' =5y =1, ¥y -6y +9y =2x* —x+3, y'—7y'+6y =sinx.

Cemectp 3
Pann1
3. MHccnemoBath CXOMUMOCTh YHUCIOBBIX PSIIOB Z—Zn ,
=1 N n=1

= 1
nZ:; (n+1)In(n+1)°
4. HccrenoBaTh abCOMIOTHYIO H YCIOBHYIO CXOIUMOCTb
© (_1\". 3
a. _l+1_i+i_m- b ZM
Jn



5 H 5 6 i n Xn Zoo: 2I’1 XI’]

. Haiiti 061acTh CX0IMMOCTH CTENEHHOTO PAAa , .
n=1 4n \/ﬁ n=1 2n +5n

6. Boruucnuts 1N1,02 ¢ tounoctsio 1o 0,001.

o> dx

Brerancnuts ¢ Tounoctrio 0 0,001 J—
0 3\/1+ X3

8. HaiiTu 3 mepBbIX, OTIMYHBIX OT HyJISl YIeHA Pa3IoKeHus B psAa Maknopena
dynxkmun Y = f (X) , sBasromeiics pemennem udpepeHIHaNTEHOTO ypaBHEH S

y'—xy'—y=0, y(0)=1, y'(0)=0.

9. Ioxyuuts 4 4seHa pa3noxeHus B psiag MakiopeHa:

1
——— b 2In(l+Xx*)+2c0s2X;
(2+x)
10. Tlome3ysch paznoxkeHneM GHYHKIHA B psii MakiopeHa, BBIYUCIUTD MPEe:
l 28 —x?> —2x-2
!LTO] X —Ssin X '

Teopus BeposiTHOCTel N MaTeMaTHYecKasi CTATHCTHKA
1. B rpynme u3 14 >KUBOTHBIX § IOIYy4YaroT JieueHHe, a 6 (KOHTPOJIHHBIX) HE
noxxydatoT. KakoBa BeposiTHOCTB TOTO, 4TO Ha 10 Haymady oTOOpaHHBIX )KUBOTHBIX 4
KOHTPOJbHBIX?
2. BeposiITHOCTH TOTO, YTO Ha 9K3aMEHE CTYAEHT OTBETHUT Ha IEPBBIA 1 BTOPOH
Bonpockl, paBHsl 0,7, a Ha Tpetuil — 0,8. HailTu BepoATHOCTH TOTO, YTO CTYAEHT CAACT
9K3aMEH, €CIIH JUISl 3TOr0 He0OXOJMMO OTBETHTH Ha BCE TPH BOIIPOCA M PE3YJILTAT
OTBETa Ha JII000H U3 BOIIPOCOB HE BIUSET HAa Pe3yIbTaThl OTBETOB HA JIpyTrHe
BOTIPOCHI.
3. o o1eHKaM, BOJIK, HAMAAIOIIKI B OIMHOYKY Ha JIOCS, To0MBaeTcs ycrnexa B 8%
CTOJKHOBeHUH. KakoBa BEpOATHOCTH TOTO, UTO B 2 CTOJKHOBEHUSAX HU OJMH JIOCH HE
cTaHeT 100bIueil Bonka?
4. 1aHO, UTO POCT JIFOAEH, MPOKHUBAIONIUX B TaHHON MECTHOCTH, €CTh ClIyyaiiHas
BeMIm4nHA X, pacrpesienéHHas o HOpMaIbHOMY 3aKOHY CO CPEIHUM 3HaUYCHHUEM d U
CPEIHUM KBaJpaTHUECKHM OTKIIOHEHHEM . HaliTh: a) BeposSTHOCTh TOTO, YTO
Hay/ady BEIOpaHHBIH Y€JIOBEK UMEET POCT OT X1 JIO X2 CM; 0) BEPOSITHOCTH TOTO, YTO
a0COJIOTHAsI BEJIMYMHA OTKIIOHEHHS X — ¢ OKa)KeTCsl MEHbIIIE O; B) 1O MPABUITY TPEX
CUIM HaiTH HaNOOJIBLIYIO U HANMEHBIIYIO TPaHUIBI TPEII0IaraeMoro pocra
YeloBeKa.

a c X1 X2 )

175 8 170 180 15

5. 3anaHus 1S caMONPOBEPKHU
Cemectp 1



DJIeMeHTHhI JIMHeiHOi aJredpbl M AHAINTHYECKON reoMeTpuu

Bapuant Ne 1.

A

ONpEENICHUE JINHEHHON 3aBUCUMOCTH BEKTOPOB.

KpUTEpU TMHEHHON HE3aBUCUMOCTU BEKTOPOB B IIPOCTPAHCTBE.
OIIpeZIeTICHNE BEKTOPHOTO IPOU3BEICHNS.

YToJI MEXIY BEKTOPaMHU B KOOPIHMHATHON opme.

KPHUTEPUH KOMIUIAHAPHOCTH BEKTOPOB.

Bapuant Ne 2.

agRrwbE

OIPCACIICHUC JIMHEWHON HE3aBUCHUMOCTH BCKTOPOB.

KpI/ITepI/Iﬁ JIMHEHMHOM 3aBUCUMOCTH BCEKTOPOB Ha MJIOCKOCTHU.
BBIYUCJICHUC CKAJSIPHOT'O MMPONU3BCICHNA B KOOp)II/IHaTHOﬁ (bopMe.
JJIMHa BEKTOpa.

F€OM6TpH‘I€CKPII71 CMBICJI BEKTOPHOI'O MPOU3BEACHUA.

Bapuant Ne 3.

agrwhE

oTpezieTIeHIe KOMIUIAHAPHOCTH BEKTOPOB.
KpPHUTEPHH JINHEHHOH HE3aBUCUMOCTH BEKTOPOB HA IJIOCKOCTH.
OTIpeZieTIeHUE CKAJIIPHOTO IPOU3BEICHNS.

JUIMHA BEKTOpPa, 33JaHHOTO B KOOPAWHATHOH (hopme.
KpUTEpUH KOMIIJIAHAPHOCTH BEKTOPOB.

Bapuant Ne 4.

grwnPE

OIIPE/ICNIEHUE KOJIJIMHEAPHOCTH BEKTOPOB.
KpUTEpUI TUHEHHOMN 3aBUCUMOCTH BEKTOPOB B IPOCTPAHCTBE.
YIOJI MEXIY BEKTOPAMH.

KpUTEpUN NEPIIEHIUKYJIIPHOCTH JABYX BEKTOPOB.

oTIpeieNIeHHe BEKTOPHOTO MPOM3BEICHUS B KOOPAHHATHOM (opme.

Bapuant Ne 5.

AN

ornpezeneHue 6aznca B IPOCTPAHCTBE.

KpUTEpUI JIMHEHHOM HE3aBUCUMOCTY BEKTOPOB Ha IIJIOCKOCTH.
CKaJISIPHOE MPOM3BEICHNE B KOOPJUHATHOU (opme.

IIPOEKLIMS BEKTOPa Ha BEKTOP.

ixj=?

MaTemaTHuecKuii aHAJIN3

Bapuant Nel

1 (

X3

— —2arccos X + 1)’
3 X

2. (x*-cos2x)’

2—-5x

S



4. (arctg®(2x+3))’
5. (V5 +x%)

CemecTtp 2
MaremaTnyecKkuii aHaIu3
Bapuant Nel

1. [(3x* —5-2")dx

Z-I dx

JAuddepenunanbHble ypaBHEeHHs
Bapuant Nel

1.y" = cos3x
2.y" +6y +13y = f(x),
a) f(x) = e*;
0)f(x) =2x+5
Cemectp 3
Pann1
Bapuant Nel.
1. ompenenenue psaa.
2. omnpejenacHUE YaCTHYHON CYMMBI psija.
3. ycloBHas CXOJUMOCTb.
4. mnpusznak lamambepa.

21
5. wHccirenoBaTh CXOOMMOCTH Z—
n=1 NV N

Bapuant Ne2.
1. ompenenenue ocTaTka psja.
2. ormpeleseHue CXOSIIErocs psijia.
3. abcosoTHas CXOUMOCTb.
4. pagukansHBIN npu3Hak Kommm.



2 n+1

5. wuccienoBath CXOIUMOCTD —_
o N
BapuanT Ne3.
1. ompeneneHue cCyMMEI psija.
2. oIpeereHUe PacXoIsIIETOCs psja.
3. ompezereHUe 3HAKONIEPEMEHHOTO psiia.
4. Tpu3HAK CPaBHEHHSI.
2 n? -1
5. wuccienoBarh CXOOMMOCTH Z— .
m n+1
Bapuant Ne4.
1. ompeneneHue cxomsIIerocs psa.
2. OCTaToK psza.
3. ompezereHHe 3HAKOYEPEIYIOIET0Cs psa.
4. wHTerpanmsHBIN npu3HaKk Komrm.
< 1
5. wmcclenoBaTh CXOIUMOCTD Z — i
n=1 N - B\/H
Bapuant Ne5.
1. ompexeneHue 4YaCTUYHOW CYMMBI psJa.
2. HEeoOXOAMMBII MPU3HAK CXOAUMOCTH psijia.
3. ompezeneHUe OCTaTKa psija.
4. mnpusHak JleiOHUIA.
< 1
5.  HccnenoBaTh CXOAUMOCTD z =
n=1 % * \/ﬁ
Teopusi BeposiTHOCTEl H MaTeMaTH4YeCKasi CTATHCTHKA
Bapuant Nel
1. ompeneneHue JOCTOBEPHOTO COOBITHS.
2. A+A=?
3. ompeneneHHe CyMMbI COOBITHH.
4. 4eMy paBHa BEPOSITHOCTb JJOCTOBEPHOT'O COOBITHS?
5. TpaBHIIO CyMMBI



Bapnant Ne2

1. ompexneneHne HEBO3MOXKHOTO COOBITHS.

2. A+O=?

3. ompenencHue MPOM3BEICHUSI COOBITHIA.

4. 4eMy paBHa BEPOSTHOCTH HEBO3MOYKHOTO COOBITHS?

5.  mpaBmio mpou3BeACHUS.
Bapuant Ne3

1. ompeneneHue ciy4aifHOroO COOBITHSI.

2. A+Q=?

3. ompezeneHHe NPOTUBOIOIOKHBIX COOBITHIA.

4. BEpOATHOCTH CIIy4aifHOTO COOBITHSI.

5. 4Hcno coveTaHMi U3 N ANIEMEHTOB 10 K 3JIEMEHTOB.
Bapuant Ned

1. ompenereHHUEe COBMECTHBIX COOBITUH.

, A-A=?

3. omperereHNe PaBHOBO3MOXKHBIX COOBITHH.

4. KIaccHMYecKoe ONpeeTICHNE BEPOSITHOCTH.

5. 4YHCIO MepecTaHOBOK.
BapuanTt Ne5

1. ompeneneHre HECOBMECTHBIX COOBITHH.

2. A-g=2

3. ompeneneHUe HIEMEHTAPHOTO UCXO/A.

4. ompeaeneHre OTHOCUTEILHON YaCTOThI COOBITHSL.
5. 4ucno pasmernieHnit U3 3eMeHTOB N 10 K 371eMeHTOB.

N

6. Bompocsl K 3K3aMeHy
Cemectp 1
DJieMeHThI JIMHeHOii aJre0pbl M aHATUTHYECKOH reoMeTpuHU
Onpenenurenu 2-ro u 3-ro nopsinka. CBoiicTBa onpeaenureneil. PaznoxeHue
OIIPEIETUTEIIEH IO CTPOKE U CTOJIOLLY.
IIpaBuno Kpamepa pemieHust CUCTEM JIMHEUHBIX YPaBHEHUH.
JeiictBus Hag Matpuiamu. O6patHas MaTpuna. MaTpUYHBIA METO PELICHUS
CUCTEM JIMHENHBIX YPABHEHUIA.

Panr marpunsl. CucteMsl nuHelHbIX ypaBHeHHH. Teopema Kponekepa-Kanemnu

(6e3 moxazarennctBa). Meton "aycca.



© XN

11.

12.
13.

14,

15.

16.
17.

18.
19.

20.

21.

22.

23.

24.
25.

26.
217.
28.
29.
30.

Bexrtopsl. JIuneiinble onepauuu Haj BekTopaMu. IIpaBuna cloeHHsS BEKTOPOB.
IIpoekiun BEKTOPOB, UX CBOMCTBA.
CkansipHOE TIpom3BeicHHe BeKTOpoB. CBOMCTBA.
BexropHoe mpomsBeneHne BekTopoB. CBoiicTBa.
CwMmemranHOe TIpon3BeieHNe BeKTopoB. CBoiicTBa.
Teopema 0 MakCHMaIbHOM YHCIIE JITHEHHO HE3aBUCHMBIX BEKTOPOB B CHCTEME.
basuc.
PaccrostHue Mexmy ABYMsI TOUKaMH Ha IUIOCKOCTH. JleneHne oTpe3Kka B JaHHOM
OTHOILICHUH.
VYpaBHEHHS NpPSIMOW Ha IUIOCKOCTH: O0liee, NPOXOAsAIIeH Yepe3 JaHHYIO TOUYKY
HNEepHEHIUKYIAPHO AAHHOMY BEKTOPY, KaHOHMYECKOe, IMPOXOoJsIleil depe3 IBe
3aJJaHHbIe TOYKH, B OTPE3Kax Ha OCSX, C YIJIOBBIM KO3()(DUINEHTOM, TPOXOIAIIEeH
B JaHHOM HampasieHuH. YacTHple ciydau OOIIEro ypaBHEHHsS NpsSMOH Ha
TUTOCKOCTH.
PaccrostHuE OT TOYKH IO IPSIMOM Ha TIOCKOCTH.
KpuBbie BTOpOrO mOpsiaka: 3mIMIC, Tunepbona, mapabona. Kanonnmdeckue
YpaBHEHHUS, SKCLICHTPUCHTET U JUPEKTPHUCHI. ACHMIITOTHI THIICPOOIIBI.
YpaBHEHHE IIOCKOCTH B MPOCTPAHCTBE: 00IIee, C JaHHBIM BEKTOPOM HOPMAJIH,
MPOXOAAIIEH Yepe3 TP 3aJaHHbIE TOUKH, B OTPE3Kax Ha ocsix. YacTHbIe ciydan
0011eTo ypaBHEHHUS MIIOCKOCTH.
Yron MexAay JABYMs  IUIOCKOCTSAMH.  YCIOBHA  HAapaJUIeIbHOCTH U
MNEePHEHIAUKYIIPHOCTU ABYX IIOCKOCTEH.
PaccTosiHMEe OT TOYKH 710 TNIOCKOCTH.
O6mue ypaBHeHHS IPSMOH B pocTpaHcTBe. [lepexo 1 0T 001X K KAHOHUUECKUM
YpaBHEHHSM.
KaHoHnueckne 1 mapaMeTpudeckrue ypaBHEHHsI IPSIMOI B IPOCTPAHCTBE.
Yron Mexay AByMs NpPSMBIMH B IIPOCTPAHCTBE. YCJIOBHS NMapaJlIeIbHOCTH H
MEePIEHANKYIISIPHOCTHU NPSIMBIX B IPOCTPAHCTBE.
Yron Mexmy TpsMOH W IUIOCKOCThIO. YCIOBUS TMapauIeNIbHOCTH |
MEePIEHANKYISIPHOCTH NPSIMOH M TNTOCKOCTH.

MaremMaTH4ecKnii aHaIu3
ITonsaTtue mpenena nocienoBaTeasHOCTH. OCHOBHBIE TEOPEMBI O TpeesIax
MOCJIEI0BATEIBHOCTH.
[Monsitue npeaena pyHkunu. OCHOBHBIE TEOPEMBI O IIpeAeie QYHKIHH.
Jloxas3arenbCcTBO TEOPEMBI O TIPEiee CYMMBI.
[Monstue npeaena pyHkun. OCHOBHBIE TEOPEMBI O Mpeeie QYHKINH.
JloxazaTenbCcTBO TEOPEMBI O TIPpeieie IPOU3BEICHUS.
Beckoneuno manas BenmurHa. OCHOBHBIE TEOPEMBI O OECKOHEUHO MaJIbIX.
BeckoneuHo Oonpmast BesmunHa. Teopema o cB31 OECKOHEYHO OOJIBIION 1
0GECKOHEUHO MaJIoil.
IIepBblil 3aMedaTenbHBINH Ipeaed.
Bropoii 3amedarenbHblil npeaen.
HenpepbBHOCTD (hYHKIIMH B TOUKE U HA OTPE3KeE.
HenpepbIBHOCTE OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIHI.
Krnaccudukarus Touex pa3peiBa GyHKINN.



31.
32.
33.

34.
35.

36.
37.

38.
39.
40.
41.

42,

43.

44,
45,

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

N =

AcuMnTOTHI rpaduka GyHKIHH.

CoiicTBa (hyHKIMI, HENPEPBHIBHBIX HA OTPE3KE.

[Ipasuna muddepernmupoBanus. Jloka3aTeIECTBO TEOPEMBI O IPONU3BOTHON
MPOU3BEACHUS ABYX (QYHKIMH.

IIpon3BoHBEIE OCHOBHEIX 3JIeMEeHTapHBIX QyHKIWi. [Ipom3BonHas GyHKINM Y =
e

CBs13b IPON3BOHOM U Mu(depeHraa.

CgoiictBa nuddepennnana.

Juddepennnpopanue odparnoi pynkunu. [IponsBonHas GyHKIHH

y=log, X.

JuddepenunpoBanue GyHKINH, 3aJaHHON MapaMEeTPUIECKH.
Teopema Poins.

Teopema Jlarpanxa.

Teopema Komn.

[Tpasuno Jlonurans (cnyyait

[pasuno Jlonurans (cmydait

8|8 olo

®opmyia Teitnopa.
HeoOxoxumoe 1 toctatoyHoe yciioBre Bo3pacTanus (yObIBaHuUs) GYHKIMH Ha
OTpE3Ke.
Heo0xonnmoe ycoBue CyIecTBOBaHUs SKCTpeMyMa (pyHKIIUU OJTHOM
MEPEMEHHOM.
JlocTaTouHble YCIIOBUS CYIIECTBOBAHMS SKCTpeMyMa (YHKIIUH OJJHOH
MEPEMEHHOM.
Heo6xoanmoe 1 jocTaTouHOE YCIOBHE BRITYKIIOCTH Tpaduka GpyHKINHN Ha
OTpe3Ke.
JlocraTouHoe yclioBHe CyIecTBOBAHHS TOUKHU Iepernoa.
YacTHble MPON3BOIHBIE TIEPBOTO MOPSAAKA U UX TEOMETPUIECKUN CMBICIT.
[Monueiii muddepentman GpyHKIUN ABYX EPEMEHHBIX.
YacTHble TPON3BOAHBIE BBICUINX ITOPAIKOB. TeopeMa 0 CMeIIaHHBIX YaCTHBIX
MIPOM3BOHBIX BTOPOTO MOPSIIKA.
Juddepeniuan Broporo nopsiaka GyHKIIUN IBYX MEPEMECHHBIX.
KacarenbHast TuIOCKOCTh ¥ HOPMaJTb K TOBEPXHOCTH.
JlocraTo4Hoe ycloBHe CyIecTBOBAHHS SKCTpeMyMa (QYHKIIHH IBYX
HNEPEMEHHBIX.
Hawubonbiiee u HanMeHbIIee 3HaUCHHST (QYHKIMHU JIBYX IIEPEMEHHBIX B
3aMKHYTOH 1 OrpaHUYeHHON 00IacTH.
Cemectp 2

MaremaTnyeckuii aHaIu3
Teopemsl 0 mepBo0Opa3HBIX.
CBoiicTBa HEONPEIENEHHOTO HHTETPAIA.
MurerpupoBanue 1o 4acTsM.



WHTerpupoBanue pauuoHaIbHBIX IpoOei.
WHTerpupoBanyue TpUroHOMETPUYECKUX (PYyHKIMIL.
BepxHss 1 HUKHSAS UHTErpalibHas cymma. X cBoOMCTBa.
CBoiicTBa OIIPEAEIEHHOTO HHTETPAIA.
®opmyna Herotona — Jleitbruma.
[IpaBuia BEIYUCICHUS ONPEACIEHHBIX HHTETPANIOB.
0. HecoOcTBeHHBIC HHTETPATIHI.
1. Teomerpuueckue MPUIIOKEHUS ONPENEIEHHBIX HHTETPAJIOB.
12. cBeneHue IBOWHOrO MHTErpaja K NOBTOPHOMY
13. cBolicTBa JBOWHOIO UHTErpaia
14. 3ameHa mepeMEHHBIX B JIBOMHOM HHTETrpalie
15. nBOIfHOM MHTETpaA B MOJIIPHBIX KOOPAMHATAX
16. reomerpuueckue U HPU3NUECKHE IPUIOKEHHS ABOHHOTO HHTETpaa
17. TpoiiHO¥ MHTErpaJl: ONpe/esieHue, TeopeMa CyIeCTBOBAaHUS, CBOCTBA
18. cBoiicTBa TPOIHOTO HHTETpaIa
19. 3ameHa mepeMEHHBIX B TPOHHOM MHTETpase
20. TpoifHOW MHTETpaN B NWINHAPHIECKUX KOOPANHATAX
21. TpoifHOW WHTETpaNT B CPEpUICCKUX KOOPANHATAX
22. reomeTpHYecKue U (pu3NUECKHe NPHIOKEHHUS TPOWHOTO HHTErpana
23. KpUBOJHMHEHHBIN HHTETPAJ BTOPOTO pOJa, CBOMCTBA
24. dopmyna ['puna
25. ycnoBHUs HE3aBUCUMOCTHU KPUBOJIMHEHHOTO MHTErpalia OT IyTH UHTETPUPOBAHUS
26. TOBEPXHOCTHBIN MHTETPAJl BTOPOTO pojia
27. ¢dopmyia OcTporpaackoro
28. dopmyna Crokca
29. TOTOK BEKTOPHOTO TTOJIS
JAuddepenunanbHble ypaBHeHUs
30. muddepeHnmaNEHBIE YpaBHEHUS IIEPBOTO TOPSIKA, YPAaBHEHHUS C
Ppa3IeNIOIUMHUCS TTEPEMEHHBIMU
31. omHOpOmHEIC MU(QepeHInATEHEIE YPAaBHEHUS TIEPBOTO MOPSIKA U
MPUBOASIINECS K HUIM
32. nuneitHble AuddepeHInanbHbIe YpaBHEHHUS IEPBOTO MOPsAKA; YPABHEHHUS
beprynnu
33. nuddepennmaibHble ypaBHEHUsI, AOIYCKAIONINE TOHWKEHHE TTOPsIKa
34. onpexpenutens BpoHckoro, cBoiicTBa pelIeHUI TMHEWHBIX OJJHOPOIHBIX
ypaBHEHUU
35. cTpyKTypa 00LIero pemeHus JMHEHHOro 0JJHOPOJHOTO YPaBHEHHSI BTOPOTO
HOpSJIKa C TIOCTOSIHHBIMU KO3 HUIIMEHTaMU
36. HEOJHOpOHBIE JIMHEHHbBIE yPaBHEHHsI BTOPOTO TIOPsAKA
37. yacTHOe penieHre HEOHOPOAHOTO JIMHEHHOTO ypaBHEHUSI BTOPOTO ITOPSIAKA C
MOCTOSIHHBIMH KO3 (h(pUIIHeHTaMH
Cemectp 3
Pann1
1. psizapl, CBOMCTBA YMCIOBBIX PSAJOB, HEOOXOAUMBII IPU3HAK CXOAUMOCTH;
2. pacxoIUMOCTh FApMOHHYECKOTO Psifa;

RBOoOo~NO A
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10.
11.
12.

11.

12.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.

31.
32.

IIPU3HAKU CXOAUMOCTH 3HAKOMOJIOXKHUTENbHBIX PAJOB: CPABHEHUSI, IPECIbHbII
npu3Hak cpaBHeHus, Jlanambepa, paaukanpHblid Komm, narerpansusii Komy;

1

m
CXOOUMOCTh psiia n=1
3HaKOYepeIyoIecs psibl, Ipu3Hak Jleiionuma;
a0coJIOTHAs U yCJIOBHAsE CXOMMOCTh. CBOWCTBA aOCOIOTHO CXOAALINXCS U
YCIIOBHO CXOMSIIIIUXCS PAAOB;
Maxxopupyemsie psaabl. [Ipusnak Beltepmrpacca paBHOMepHOI cxoauMocTu
pAAOB;
HENpPEepBIBHOCTH CYMMBI, HHTETPUPYEMOCTh U quddepeHnpyeMocTb
PaBHOMEPHO CXOAALINXCS PSANOB;
CTETICHHBIE PSI/IBI: MHTEPBAJ CXOAUMOCTH, TeopeMa AOes;
i hepeHnnpoBaHNe U HHTETPUPOBAHNE CTETICHHBIX PS/IOB;
pansl Teinopa u MaknopeHa,
pasiioxeHue B psa MakiopeHa 1 001acTh CXOJMMOCTH JIEMEHTAPHBIX (PyHKIMIL:
e, sinx, cosx, @+x)", InA+x) ;

Teopusi BepoOATHOCTel U MaTeMaTH4YeCKasl CTATUCTHKA
Knaccugeckoe u reomeTpuyeckoe omnpeaencHus BeposTHocTH. CBoiicTBa
BEPOSATHOCTH.

Bupl ciiydaiiHbIX COOBITHIA: COBMECTHBIC, HECOBMECTHBIC, 3aBUCHMABIE,
He3aBHCUMBbIe. Oniepalyy HaJl CIy4aifHBIMHA COOBITHSIMU.

TeopeMbl CII05KEHUS U YMHOKEHUS BEPOATHOCTEH.

®opMyia IOJIHON BEPOSTHOCTH.

BepositHocTu runores. ®opmyisl baiieca.

JloxanbHas n MHTErpanbHas TeopeMsl Jlamnaca.

Teopema Ilyaccona.

[NonsiTre ciydaifHON BETMUUHBI, CIIOCOOBI 33/1aHHS CITyYaliHBIX BEJTMYHH.
buHOMUManbHOE pacnpeneneHne, ero YUCIOBbIE XapaKTEPUCTUKH.
I'eomeTprueckoe U rUIepreoMeTpuiecKkoe pacipeesieHus.

Omnepanuu HaJl CIy4ailHEIMH BETHIHHAMHU.

CBoiicTBa MaTeMaTHYECKOTO OXKHUIAHHS.

@DopMyIIBI A1 BBIYUCIICHUS TUCTIEPCHH.

CBoiicTBa IUCIEPCHH.

HauasbHbIe 1 IEHTpaIbHBIE TEOPETUIECKNE MOMEHTHI.

3akoH OoJIbIINX YMCeN: HepaBeHCTBO YeObimeBa, Teopema YeObinieBa, Teopema
bepnynnu.

OyHKIUS paclpeieNeHus, €€ CBONCTBA.

[InoTHOCTH pacmpeneneHus BEpOATHOCTEH, €€ CBOUCTBA.

UucnoBble XapaKTePUCTUKU HETIPEPBIBHBIX CIyYalHBIX BEIUYUH.
HopmainbsHoe pacnpeneneHue: YNCIIOBbIE XapaKTEPUCTUKY, CBOUCTBA, KPUBas
T'aycca.

PaBHOMEpHOE, ITOKa3aTeNbHOE pactpeiesieHus . YNCIOBbIE XapaKTePHCTHKH.
CriocoObI 3a/1aHusI ABYMEPHOU CITyYaHON BETHMYUHBI.



33.
34.

KoppensauoHHslil MOMEHT IBYMEpPHOH ClTy4yailHOM BeIMUYUHBI, CBOICTBA.
Koapuunent xoppensimu 1ByMepHOI ciydaifiHOW BeJTMYUHBL, CBOICTBA.
7. Jlutepatypa

Cnucok pekoMeH/yeMoi JTuTepaTypbl
Bricimiasg matemaTtuka: YueOuuk / B.C. [llunaues. - M.: HUL] UH®PA-M, 2015. -
479 c.
Bricmas matemarnka: Yueonuk / JI.T. Sumenés. - M.: U1] PUOP: HULL Undpa-
M, 2013.-752 c.

CnHCOK 10NO0JIHUTEILHO JINTepaTypsbl

IMucemennniii [I.T. KoHCHEKT JIEKIMi 1O BBICIIEH MAaTEMAaTUKE: TTOJHBIH Kypc /
. T. Ilucbmenssiid.- 10-e uzn., ucnp.- M.: Aiipuc-npecc, 2011. - 608 c.: nir.-
(Bsicmiee oOpa3zoBanue).

Kpemep, H. III. Teopusi BeposiTHOCTEH W MaTeMaTthdeckas cTaTHCTUKa. B 2 4.
Yactp 1. Teopust BeposiTHOCTEH : y4eOHHMK W NMPAKTUKYM JUIS aKaJeMHUYECKOTrO
OaxanaBpuata / H. I1I. Kpemep. — 4-e u3n., mepepad. u gomn. — M.: 3paTenscTBO
IOpaiit, 2016. — 264 c. — Cepusi: bakanaBp. AkaneMHUyecKui Kypc.
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