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1. [IOACHUTEJIBHA A 3ATTMCKA

OcHoBras  nems usydenus nuerumimHsl  «MaTeMaTuka» COCTOUT B
QOPMUPOBAHNH Y CTYNESHTOB CHCTEMBI MATEMATHIECKIX SHAHUHN, HeOBXOTUMEIX JIE:
M3YHEHHA Kak OOUIETEXHHYECKUX, TaK ¥ CHENUANbHEIX OUCHWILIME, a4 TAKKe B
OBIAJICHUY CTyNEeHTaMy HeOOXOIMMBIM MaTeMaTHYECKUAM alTIAPATOM, TIOMOTAOIIIM
AHaNM3UpOBaTh, MOJSIUPOBATE W pEIIaTh NPUKIANHBIE WHKEHEPHBIE 33834l C
MCIIOIB30BaHUEM COBPEMEHHEIX KOMIBIOTEPHEIX TEXHOIOTHIA.

OCHOBHBIMY 32/1a498M¥ IUCHUTITMHE! SBISETCH:

° OBJAICHNEC OCHOBHBIMU 2HATUTUYECKHMU METONAMY MMOCTAHOBKH, MCCASTOBAHUS
1 PEUICHUS MaTeMAaTUIECKUX 38144,

* OBJANCHHC OCHOBHBIMM YMCIICHHBIMY METONAMU PEIeHUS MATEMATHISCKUX 3384
1 yMEHHUEC UX CAMOCTOSITEIBHON PealIN3aliy Ha KOMIIBIOTEDE;

*  PasBUTHUE JOTUYECKOIO U AJITOPUTMUYESCKOTO MBILITEHUS,

° BHIPaGOTKA YMEHHS CaMOCTOSTENBHO TIPOBOIUTH MATEMATHUESCKHE AHAIHA
[PUKITATHBIX 38181 C TOCISIYIOUINM CO3NaHNeM aJITOPUTMOB UX PELICHHUS;

° YMEHHME IIONB30BATHCS CIPABOYHON MaTeMaTW4ecKOW NHUTepaTypoll, BKIIOYasd
HHTEPHET-PECYPCEI.

HAucrumnyaa Gasupyercs Ha 3HAHMAX MATEMaTAKH, GU3NKA U UH()OPMATUKH B
[pefienax IIKONBHOTO Kypca, & TaKkKe YHUBEPCUTETCKHX KYPCOB (U3MKH,
UHPOPMATUKH ¥ TEOPETHIECKON MEXaHUKH, ,

SHaHWS W YMEHWS, I[OJyYeHHBlE CTYHCHTAMM Npy  W3YYEHUX [aHHOU
JUCIUILIUHEL, HEOOXOMUMEL 71 OCBOCHWS MOCHENYIOUNX CHEIMANbHBIX THCIHTLIAH
¥ IHCHUINNE CIICUNaNU3alUM, CBI3AHHBIX ¢ IPOSKTHPOBAHNUEM, MOJENUPOBAHHEM 1
pacieToM MallkiH, MEXaHU3MOB, UX JIeTaliedl U Y3II0B, BIUIOTE 1o cozmanus CATTP.

B pesynbrate ocBoeHust mucnuniuHE «MaTeMaTAKAY CTYIEHT HOJIKEH:
3HAMb.

— METOARI MaTeMaTHHECKOTO dHallu3a, aHAIUTHYECKOM TeoMeTpwn, NUHeHHON
anreOpsi, peienns TubGepeHIransHEK YpaBHE NI,

— OCHOBBI TEODHUM (YHKUUHE KOMIUIEKCHOTO IIEPEeMEeHHOIo, OTIEPalMOHHOTO
UCYMCIIEHYS, TEOPHUN MOJIH,

— OCHOBHBIC TMOBATHI ¥ METONBl TEOPHUM BEPOSTHOCTEM U MaTeMaTudeckoi
CTATUCTUKY;

— OCHOBHBIC MATEMATUICCKUAC METOEI PEIICHYS MHKEHEPHEIX 3824,

ymemy:

- peuwars MaTeMaTWYeCKH (QOpPMalM30BAHHBIE 34149l JIHHEHHON anredpsl w
AHANUTAYECKON FEOMETPIY;

— IUQQEPEeHIUPOBATE ¥ WHTErPUPOBATE (DYHKUWH, BEMHUCIATE HHTEIPaiBl 1o
Qurype, pemars napGepeHIvanLELe YpaBHEHUS = u CHCTEMET
I hEPEHIHANTEHBIX YPABHSHNI;

— CTEBHTL M peIiaTh BEPOSTHOCTHBIE 3384V W (POHIBOINATH CTATUCTUHECKYIO
00paboTKy OUEITHEIX JaHHBIX;

— CTPOMTE MaTeMATHYECKUE MOJIENH (PU3HYECKUX IIPOIECCOB.

gnacems.

— OCHOBHBIMHU fpHeMaMi 00paboTy DKCHePUMEHTAILHEIK JaHHbIX,

— OCHOBHBIME TIOHATHAMA ¥ METONAMH TEOPUM BEPOATHOCTEN M MATEMATHIECKON



CTaTUCTUKY;
— METOJaMM AaHAATHAYECKOT0 M HHCACHHOTO pelleHus alrebpandyeckux u
OOBIKHOBEHHEIX N (epeHaTbHeIX YpaBHeHNH,

Memoowr (mexnonozuu) obyventis
(JCHOBHEIMM METOIAMH (TEXHOJIOTWSMU) OOYHUEHUs, OTBEUAIOMUMY HEJIIM

VI3Y4eHAS JUCHVTUIVHEI, SBRISIOTCS! |

— 4epeloBAHUE TEOPSTUYECKUX {(JICKIMOHHBIX) 3aHATHH C MIPaKTUYECKUMIE, 8 TaKKe
¢ YIpaBsLieMOU caMOCTOATENILHON paboTol;

— WCHONB30BaHWE BO BpeMsA TEOPeTUYECKUX 3aHATHN M IpakTHHeckux pabor
AKTUBHBIX  METONOB  OOyYeHNH, COBPEMEHHBIX  TEeXHWHECKHUX  CpEeJCTB,
Ipe3eHTanui, 00YYaroumX IporpamMm;

— MWCIIONB30BAHME TECTUPOBAaHMS U MOIYJIBHO-PEUTHHIOBOM CHCTEMBI OLEHKH
3HAHUMN;

— BHEJPEHUE 3JeMEeHTOB HAYUHBIX UCCIeHOBAHUN U TATEHTHOTO IOVCKa B YueOHBIN
npouecc (B yacraoctu, 8 HVIPC).

Opeanuzayus camocmoamensvrou pabomul CimyoeHma
Ilpu w3yueHWW [OUCLUIUIMHEI PEKOMEHIYETCS HCIONb30BaTh CHEAYIOLINE

(hOpPMEI CAMOCTOSTETBHOMN pabOoTHI:

— KOHTpOJupyeMas caMocTOosTeNbHas paboTa B BUE pPELISHWS WHIAWBUILYaIBHBIX
3a7a9 B ayAWTOPWHM BO BpeMs MNPAKTHYCCKUX 3aHATUH TOJ KOHTPOJEM
TTPenoIaBaTeNs;

— yhopasngemas CaMOCTOsATENbHas paboTa, B TOM HYWCIE€ B BHNE BBIIOIHEHUS
VHJVBUTYalIEHBIX PACYETHRIX 3a/IaHuil ¢ KOHCYIBTALKAMY Y IPEIoIaBaTeNis.

Luaeznocmura komnemenyuli cmyoeHma

Ouenka ypoBHA 3HaHUHN CTYACHTA IPOUIBOAUTCS 10 AECATAGAIIBHON IKAJIE.

JIJ1s OLIEHKK NOCTIIKEHUHN CTYOeHTA PEKOMEHIYeTCA UCTIONb30BaTE CHEeAY IO
IUArHOCTUYECKUN MHCTPYMEHTAPHHN;

— 3aIXTa BEINOMHEHHBIX PacueTHO-TpaduiyecKux padorT;

— TPOBEACHNE TEeKYLIMX KOHTPONBHBIX ONPOCOB M TECTUPOBAHMA II0 OTAEJIBHBIM
TeMaM Kypca;

— BBICTYIUIGHHUE CTYICHTA HA KOHGEpeHIHIX;

— crhada d5K3aMeHa.

B pesynerate ocBoeHud aucuurumMHel «Maremartukay y CTYIEHTa IOJDKHEIL
6pITE CHOPMUPOBAHE! CHENYIOUIME KOMHemeHyuy: YMEHVEe TPUMEHITh 0a3oBbIe
HAYYHO-TEOPETUHCCKUE 3HAHUA 715 PeNIeHUs TeOPETUYECKUX U NIPaKTHYECKHX 3814,
NOpOXXIOaTh  HOBRIC  WHeH; paboTarh  caMOCTOATENBHO M B KOMAaHIE;
B3aMMONEHCTBOBAT, CO CHCHMANNCTAMY CMEXHBIX [OpoQuiiel; aHaIN3WpOBATE U
obpabaTeiBaTh cOOpaHHEIe HaHHBIE; PaboTaTh ¢ HAYYHOH, TEXHUHECKON U NaTeHTHON
NUTEPaTypoi; BiafeHue MeXTVCIUIUTHHAPHEIM TIOAXONOM K peLIeHWo TpoGIeM,
A7eMEHTAMY CUCTEeMHOTC U CPABHWATENBHOIO aHalu33, UCCIIeNOBaTEIbCKAMU
HABBIKAMI, 4 TAKKe HABEIKAMU, CBI33HHBEIMHU C HCIONB30BAHUEM TEXHUYSCKWX
YCTPOUCTR, VIpaEIeHueM uHGopManueil 1 paboTol ¢ KOMIBIOTEPOM.

Cornacuo yae6HEM TIaHaM Ha U3YICHAES OUCITUTUIHHEL OTBEISHO!



— st crtenmansHocTd 1-51 02 02 «Paspabotka n skcmmyatanyusg He(TSIHBIX U
Ta30BBIX MECTOpOXIeHui» Bcero 750 gacos, B ToMm Hucie 391 gac aymuTOpHEBIX
38HATHUH, U3 HUX JeKIuH — 187 9acor, mpakTudecknx 3angtuii — 204 gaca;

— g cnemuanegocty 1-36 01 07 «'mapommeBmocucTeMEl MOGHIBHEIX U
TeXHOIOTWYEeCKUX MamuHy Beero 740 baco, B ToM uncne 374 uaca ayIUTOpPHBIX
3aHATHUH, U3 HUX Jieknui — 187 uaca, mpakTudecKux 3auaTuil — 187 yacos;

O01mee KOIVMYECTRO 92C0B B pacnpeneseHye ay JuTOPHOrO BPEMEHHU 110 BUIAM
IAHATHA

A A
’ KL 3AHATUS

1 17 4: 4 68 63

2 17 3:3 51 51

3 17 2:2 34 34

4 17 2:3/2 34 51/34

Hroro 187 204/187




O6mas cxema kypea

% IpaxTuaeckue
S Ne HanmMenosanue paznena, TeMsai Jlewin 3aHATHUA
= paznena, Te .
& (acer) (4acel)
1 [uddepennyansHoe ucuucieHye 34 34
(GyHKIMN OHON nepeMeHHON
2 OneMeHTsl TuHelHOY anrebps! U 34 34
AHAIUTAYECKON TEOMETPUY
HTOIO: 68 68
3 MuTerpaibHoe NCHUCIIEHUE 22 22
4 Jinddepednvianbable ypaBHEHNUS 1 1
5 JuddeperunanbHoe HCUncIeH e 2 3
(hYHKIME HECKONBKIX ePEMEHHBIX
HUTOIO: 51 51
6 Paner 20 20
7 Kpatssie, KpUBOIMHEMHEIC 1
[IOBEPXHOCTHEIE MHTETPAJIbL. 10 10
8 DJIEMEHTHI TEOPHHY IO 4 4
UTOIO 34 34
9 DNeMeHTHl KOMIUICKCKOTO aHalTiza, 0 28/20
OnepaimoHHOe UCUUCTICHIIE B
10 | Teopus BeposTHOCTEH U 14 23/14
MATEMATHYECKAs CTATHCTIKA
HUTOT'O: 34 51/34
BCEI'C: 187 204/187




2. COONEPXAHME VUEBHOT' O MATEPUAJIA

2.1. HGKHHQHHEI@ H HPaKTUYCCKUe 3aHITHA

Ne mmr

Hazpanme TCMEL, COICPHaHne

O61pemM B 9acax

Jlexuu

Ipakr.
3AHAT.

ITepsriii cemecTtp

Paznenl. Juddepernuansroe ucunciienue QyHKIUNA
OHOU HepeMeHHON

34

34

1.1.

MnuoxecTBa  BEIISCTBEHHBIX  UHCEN.  JMCIIOBLIE
nocnenosareasHocT. ilpenen. Bepxuwe w  HyoxHHE
rpaHn MHOXecTBa. Teopema bombrano-Belepurrpacca
(6es  nmokasarenmbcTBa).  CymiecTBoBaHWe — mpejiela
MOHOTOHHOM OTPaHUYECHHON MOCTIeIOBATENRHOCTH. YHCIO
€.

1.2.

Ipenen dynknum B Touke. [Ipenen dyukuun na
GecxoHeyHoCTH. OrpaHUYeHHOCTs GYHKIUN, UMEIOLIeH
npezen. HempeprIBHOCTE QyHKINM.

1.3.

. osinx 1
3amedarenbHBIe OPeNemsl. fim —— =1, lim (1 + x)x =g,
x—=0 X x—0

1.4.

beckonewyno mansie pyuxnun. Cymma 6eCKOHEUHO
Mansix QyaxImi. Hpoussenenve GeckoHeuHo MaIoR
(QyHKIVY Ha orpaHwdeHHYO. [Ipoussenenne GeCKOHEUHO
ManbIx GyHKIuH. Paznokenve GyHKIEN, MO
Ipenen, Ha 9ucio u 6eckoneuno Manyio. [Ipemen cyMMel,
TIPOU3BEEHNUS ¥ YACTHOTO,

L.5.

becxoneuno Gonsmue Qyrxrwum. CBA3b MEKAY
OeckoHeuHo GOMBIMMY 1 OECKOHEYHO MATBIMK
dyuxnusvy. CpaBHeHUE DeCKOHEUHO MANTBIX (yHKITHUH.
OKBURANICHTHRIC OeCKOHETHO Manble, Y oloBue
SKBUBAJICHTHOCTH. 3aMeHa GeCKOHSTHO MalbIX
SKBUABaICHTHEIMY NPY BEUMCIICHAY MPEAETOR,

1.6.

OnHocTOpoHHEYE Npefelsl QYHKIUY B Touke. Touky
paspeiBa QYHKOUHA 1 UX KIaCcCHPUKAIIS,
HenpepsisaocTs Gynaknvy Ha orpeske. CBolicTea
HEIIPEPBIBHEIX Ha 0Tpe3ke QyHKIUN: OTpasuIeHHOCTS,
CYIIeCTBOBAHNE HAaUOONBIIETO W HaUMEHbIIero 3HAUCHIH,
CYIIECTBOBAHNE NPOMEXYTOUHEIX 3HAYSHNUN.

1.7.

Hpowuzeonnas QyHKIIMY, €8 TeOMEeTPUISCKUN U
MEXAHWYSCKUHI CMBICH. | [pOM3BOIHAS CYMMBL,
IpPOU3BENEHY, 9acTHOTO. [Ipom3Bo/iHbe: TOCTOSHHOH,
TPUTCHOMETPUYeCKuX (DYHKIINN, CTeNeHHOH,




MpoXu3BoOaHA.

1.8.

Juddepeniupyemocts byuxuuit. Juddepennuan
Qymxuun. CBS3E ¢ IPOW3BONHON. VMHBApHAaHTHOCTS
(bopmer iepeoro auddepenimana. HempepsIBHOCTE
naddepertmpyemott Gpyakimn. IeoMeTpUHecKui CMBICT
mu@gdepenimana. [Ipuvenenne nuddepenimana B
OPUAOIVKEHHBIX BRIYHCIICHAIX,

o

Ipoussonnas cnoxuoll dyuxiwu, Hpoussonnas
obpatHoil ¢pyrxIwH. [Iposeoansie IapaMeTpUHuecKy 3a
JAHHOW HEeABHO 3aJaHHON QVHKINN.

1.10.

Hpoussonnele n Ku(QepeHunansl BRICIIAX IOPAIKOB.
Dopmyra Jleitbnuna . HewHBapuanTHOCTE (QOPMEL
AAQOEPSHIMAIOR TOPAAKE BEIIIE IEPBOTO.

-

1.11.

Teopemsr ®epma, Posuns, Jlarpamka, Konm,

N

1.12.

Upasuno Jlonurans. PackpeiTue HeonpeneaenHocTel

0 oo
tHna —, — 0-00,0°, 0°,1°, 0 — oo,
00

1.13.

®opmyna Tenopa . [Ipeacrasnenue Gyrknmi €, cos x, sin
x, In (1+x), (1+x)* no dopmyne Teinopa. Ipunoxenus
(popmyast Tetmopa.

1.14.

Yenosud Boszpactanus u yobiBanus Gyukumii. Touxn
skerpemyma. Heobxogumoe yenosue skcTpeMyma.
JlocTaTtounele IPH3HAKA MAKCHMYMA W MUHHAMYMA.,

1.15.

Orpickanne HAEOONBIIETO ¥ HAMMEHBIIETO 3HAYEHUH
HeTIpEpBIBHON Ha oTpeske hyuxnuu, Mecnenosanuve Ha
MaKCUMYM ¥ MUHUMYM € IIOMOLLBIO TPOM3BOIHEIX
BEICIIETO NOPAIKA.

1.16.

Hccrenopanne GpyHKmi Ha BENTYKIOCTE M BOTHYTOCTS,
TOYKM neperuda. AcuMIToTh Kpruekix. (01mas cxema
TIOCTPOEHMS IpaduKoB.

Paspen 2. SnemenTs! muneiitHol anrebpso u

AHATIUTAYECKON rCOMETPUN

34

2.1.

Marpuusl, Onepanyy Hag MaTpULiaMy, WX CBOMCTRA.

2.2,

OnpenennTeny U WX OCHOBHEIE CBOWCTBA. MUHODH U
anrebpandecKkue NOMONHEeHNS.

2.3.

Obpartnas mMatpuna. Paur matpunst. Teopema o panre
MAaTPUITH.

2.4.

CucrteMel TUHEVHBIX ypasHeHui. MaTtpuunsii crnocob
PEeIICHNS  HERBBIPDOMIOSHHOW  CHUCTEMEBI  JIMHEHMHEBIX
ypapuennit.  Dopmynsl Kpamepa. Teopema Kpomexepa-
Kanemmu. Meton ayeca.

,H@KﬁpTOBEI KOOpAWHATHE HZ INIOCKOCTH u B
HpoCTpaHCTEe. ,E@HQHM@ OTPE3Ka B JaHHOM OTHOLICHUNA,
HURH@HM@ KOOPIAVHATEI, HoraTue BEKTOPDA Hu




IYMHEHHEBIE Onepanuyd  Hal BexkTopamu, JlmnaelHO
HE3aBUCHMBIE CHUCTEMBI BEKTOPOB. basuc, pazfioxeHUe
no Oazucy. Ilpoexuny BekTopa M €ro KOOPJWHATHL.
Jlunelinsie onepaluy B KOOPIWHATHON hopMme.

2.6.

CxaysipHOE IpOoV3BEIeHYe BEKTOPOB U ero cBolcTRa. Jnuma
BEKTOPa. YTOII MEXTY IBYMS BeKTOpamu, OpTOroHAIBHEIE
BEKTOPBL. Y CIIOBHE OPTOTOHANBHOCTH JABYX BEKTOPOR.
BexTopHOE ¥ cCMeUIaHHOE NPOU3BEIEHYS, OCHOBHBIE
CBOMCTBA, MX BEUUCIICHUE Yepe3 OTIPeeNTUTENM.
KomnreeapHble 1 KOMITAHAPHEIS BEKTOPEL, Y CIOBHE
KOJIIMHEApHOCTH JBYX BEKTOPOB ¥ KOMIUIAHAPHOCTH TPEX
BEKTOPOB. [ eoMeTprieckuil CMBICT BEKTOPHOIO 1
CMELIAHHOTO TTPOU3BEICHNII,

2.7,

VpaBHEHME TUIOCKOCTH, TIPOXOAINEH Yepes 38 1aHHy
TOYKY C 38[JaHHBIM BEKTOPOM HOPMAaJH; HOPMUPOBAHHOE
ypaBHeHHe miockocTd. OfIee ypaBHeHUE THIOCKOCTH;
YPaBHEHUE IJIOCKOCTU B OTPE3Kax. Y paBHEHUE
TIJIOCKOCTH, IPOXOASIIel Yepe3 TPU TOUKH.
Hanpasndronize BeKTOPHI IIIOCKOCTH, BEKTOPHOE
apaMeTpUUecKoe YpaBHEHUEe TIJIOCKOCTH, Y TOI MEXIY
IIJIOCKOCTAMU; YCJIOBHE NEPICHIUKYIIPHOCTY U
[18PAJUISNIEHOCTH ABYX IJIOCKOCTEH,

2.8.

Hanpapngromuil BeKTOP NPIMO¥; BEKTOPHOE
IapaMeTpuYecKoe ypaBHEeHNE MPIMOUM Ha IIOCKOCTHU U
B nnpocTpancTBe. KaHOHKWYECKOE YpaBHeHHUE TTPSIMOH.
YpaBHEeHME NYUKa NMPIMBIX. ¥ TOJ MEXITY IIPAMBIME Ha
IJIOCKOCTH H B IIpocTpaHcTBe. PaccTosiHUE OT TOUKU
00 OpAMOM B IPOCTPaHCTBE U Ha MIOCKOCTH.
Paccrogrue o1 TOUKM HO TIOCKOCTH. PaccTosHue Mex Ty
HemapaJuIEIBHEIMU IPAMBIME. Y TOJI MEXIY TPSIMON U
IIJIOCKOCTBIO; YCIOBHUE IapalluielIbHOCTH |
MEPHEHIUKYIAPHOCTH NPAMON U TTOCKOCTH,

2.9.

KagoHuueckue ypaBHeHUS 3JUTUIICA, TUIEpOOTHI U
napaGonsl. ['eoMetpudeckue cBONCTRA AIIMIICE,
runepOonst 1 rnapalorsl; TUPEKTPUca, (GOKYC,
skcueHTprenuteT. Kanonndeckue GopMel ypaBHEeHHN
OCHOBHEBIX IIOBEPXHOCTEH BTOPOTo TOPSLKA: 3IUTHAIICOUT,
KOHYC, ONHOIONOCTHRIN U ABYIIOCCTHRIN THIIEPOOIION,
SIUIANTHYECKH ¥ runepbonuueckuit napabonoun,

HUTOI'C: 1 cemectp

BTopo# ceMecTp

Paznen 3. MiHTerpaipHOe NCUUCTICHNR

3.1.

KommnexcHeie uncia. VIx wzolbpaxenue Ha TNIOCKOCTH.
Monyns ¥ apryMeHT  KOMIJIEKCHOTO  HHCIA.
Anrebpavdeckas, TPUTOHOMETPUIECKAS u
HoK23aTeneHas GOpMEl KOMIUIEKCHOTo guena. Unepaiuu




HaJ KOMIUICKCHBIMY unciamu, CloxKeHWe, BLIMATAHUE,
YMHOXEHME, JeJleHUe U BO3BEHSHNE KOMIUIEKCHBIX YHMCeN
B LENYI0 U Apo0Hyo cTenens. Dopmyiia Biepa.

3.2,

MHoro4neHs! B KOMIUIEKCHOM 061acTy. Y CIoBUs
TOKICCTBEHHOCTH ABYX MHOTOWICHOB, KopHu
MrEoTouNeHa. Teopema besy. OcHosras Teopema
anreOpst (6e3 nokasaTensbeTra). Pasznoxenue
MHOTOYJICHa ¢ NedCTBUTENBHBIMA KO3 (QOULHEHTAMY Ha
JUHeHHbIe U KBaApaTHBIE MEOXUTEIH.

3.3.

Heproobpaszuas. Heompenenenusiit urTerpan, ero
CBOMCTBA. B3aumnas o6paTHOCTE oriepanyi
muG(epenIupoBaHTs ¥ UHTErPUpoBaRys. Tabnuia
OCHOBHBIX (DOPMYIL.

3.4.

Ipoctefimme  mpueMBsl  WHTErpWpOBaHUA.  3aMeHa
NIEPEMEHHOU B HEOIpeIeIeHHOM UHTErpare.
Murerpuposanue 1mo gacTsm.

3.5.

VIHTerprpoBanye NpocTeflnx KBaipaTHRIX TPEXIICHOB.

[\

[\

3.6.

Murerpuposanne npocreiinmx apobeit. Metox
HEOIIPENeNCHHBIX KO3 uiiuenTos. MaTerpuposanne
PalOHANBHBIX (DYHKIHH.

[\

3.7.

HuTerpupoBanue BEIpOKEHUN, CONSPIKAIIUX
TPUIOHOMETpUYEeCKHe  QYHKUUW. YHUBEpCcalbHas

X
TPUTOHOMCTPHUYCCKZS [TOACTAHORBKA §f = z‘g —.

2
IMoncranoBiu ¢ =sinx, # = cos x, £ = Ig
VizrerpupoBasye HEKOTOPEIX KppalHoHANLHBIX

BRIPAXKEHU,

=

3.8.

OnpeneneHBbllf HHTErpaii Kak mOpefell HHTETPalbHEIX
cymM. OcHOBHEIE CBOMCTBa OIpeelieHHOTO HHTerpaia.
Teopema o cpegmem.

3.9.

lpousBognas MHTErpana 110 BEpXHEMY IPEAETY.
®opmyna Hetorora-JleiiGuuma. Materpuposanue mo
HACTAM 1 3aMEHOM EepeMEHHOM B ONIPEIEIeHHOM
UHTETpae.

3.10.

[punoxeHne onpeneleHHEX UHTErPAIOB K
BRIYUCICHUIO IICIALEH NI0CKuX QUryp B
NEKapTOBBIX W MOJLIPHBIX KOOpauHaTax, Kpnueuzna
TUTOCKOU KPHUBOM. JBONTIOTA U SBOJILBEHTA,
Huaddepennuyan Lues! 1yra Kpusol. Jimusa 1y
KPUBOU.

[\

Beruucnenue o0beMOB ¥ THiomanel IIOBEPXHOCTEN Tesl
BpAeHUA.

[a—

[

HecolcTeennne HHETErpasl ¢ GECKOHETHEIMY IPefeTamu
¥ OT HEOTpaHUYECHHBIX QYHKINH, AGCONIOTHAA U
YCIOBHAS CXOAMMOCTH. Hpusnaku cxogumocTy.

Paspen 4. uddeperimantaeie ypapHenns

rD
—




Puzpueckue 33524y, NPUBCIAIUNES K NudbepeHIuabHbIM
ypaBHeHHAM. [luddepeHnvanicible YpaBHEHUS NEPBOTO
nopsaka (obmue ToHSTHS). Teopema CYHIeCTBOBAHUS WU
eIMHCTREHHOCTH perrenus 3amaun Komm (QopMynmmpoBKa).
Juddepennvanbaple  YpaBHEHUS ¢ pasdeleHHBIMU W
Pa3IeIBFOIIMMUCS TIepEMEHHBIMY,

4.2.

Onmuopozasie auddepeHIHATbHEE YPaBHEHNA TTEPBOTO
nopsinka. [uddepennuansable ypaBHEHNS,
NPUBOLALINECS K ONHOPORHBIM. JIHelHbie

A depeHyaIbHEIe YpaBHEeHS TEPBOTO TTOPSIKA.
Ypaguenue beprymm.

4.3.

VpasHenus B NoNHEBX Auddepernnanax. Marerpupyromuit
MHO)KUTeNb.  Ocobble peitienns i QepeHnaibHoro
YPaBHEHMS ITEPBOTO MOPsIIKa.

[\

4.4.

Jinddepernmanpabie ypaBHEHNS BBICIINX TOPAIKOR
(obrame monstTrs ). 3anaua Ko, Teopema ‘
CYILECTBOBAHNS U eIMHCTBEHHOCTH pellleHns 3a1aun Kotrm

(hopmymmpoBKa).

4.5.

Jlvue#inele nuddepeHIManbHble  YpaBHEHWA — BBICIIMX
nopAaxos. JIuHelnvie onHoponHeie HudOepeHIuaIbHEIE
YpaBHEHUs, CBOMWCTBAa wux peuleHud. JIlunelino-
33BHCUMEIE U JIMHEHHO-HE3aBHUCHUMEBIE  CUCTEMBI
Gyrxmwit.  Onpenenurens Bporckoro. Heo6xomumoe
YCIIOBYE JIMHEMHOW HEe3aBUCHUMOCTHY CUCTEMBI (JYHKITHIA.

4.6.

Jlvuetinete  opnHopommpie Y, vyciosme JMHEHHON
HE3aBUCUMOCTH  ¥x  pemieHud., DyHaaMeHTANbHAA
CUCTEMa pelieHnH, CTPyKTypa olbiero petnenust. @opmMyra
Octporpaackoro-JImyBrIIsL.

4.7.

JIunetineie neogHoponuable Y. CtpykTypa o6mero
pemenua. MeTon Bapuanuy Npou3BONLHEIX
IIOCTOSIHHBIX,

4.8.

Jlunelinele OBHOPOIHEIE ¥ HeonHOpoauee 1Y ¢
IIOCTOAHHBIMYU KO3 QUIUEeHTaMU. Y PaBHECHUS ¢ TIpaBOH
YaCTBIO CHEHUANIEHOTO BU/IA.

4.9.

Cucremsl 00bIKHOBEHHEBIX 1Y . MeToIb! perieHus cucTeM
auepeHITaTbHEIX YpaRHEHNH,

Paspen 5. luddepernnanpaoe ncuucienue GyHxmit

HCCKOJBKHX HCPEMCHHEBIX.

-0

5.1.

Dyuxnuyr  AByX  TepeMeHHBIX, CHOcOoOH  3afaHmsd,
TEOMETPHYECKU CMBICT, THHUKA YpoBHi., OYHKINM Tpex
nepeMenunix, [losepxuocty ypoHa, ©yHxumm r0boro
YWCIIa IEPEMEHHBX. [IPEeNen QYHKIINU, HeNPePBIBHOCTS,
H9ACTHLIE IPOM3BOIHEIE,

b2

[\

(9]
b2

JrddepernypyeMocTs, mongeill nuddepeniua.
HocraTounoe yenosue nudhepeHIIpyeMOCTH,
Hpuvenenue nonrore auddeperumana B TpUOIVKeHHEIX

]

oI




BBIYHCJICHUAX,

5.3.

Hpowssommsie croxubIX GyEKIWi. VHBApUaHTHOCTS
(opmer nonHoTo Muddepenuuana, Hespasle dyakmuy.
Teopema cymecTeoBanus. [IpoussonHbie HeIBHOM
dbyHKIH.

[

5.4.

HacTHele TPOU3BONHEIE BEICIIUX IOPAIKOB. Teopema o
HE3aBUCUMOCTY Pe3yieTata qubdepeHuInpoBanys oT
ropsinka nuddepertupopanys. Judpeperyuans! BEICHIIX
TOPSAKOB. JKCTPEMYM (DYHKIMH HECKOIBKUX
nepemeHHsx. HeoOxonumoe 1 noctatousoe yeaosue
skcTpemyma. Hanbonelee 1 HanMenbInee 3HAYEHUS
(QYHKIHN B 3aMKHYTOMH 0GIacTH.

(8]

HUTOI'O: 2 cemectp

51

51

Tperuit cemectp

34

34

Paznen 6. Pagsr

20

6.1.

Hucnosele  panel.  CXOOMMOCTE W cyMMa  paia.
Heolxonmumoe ycloBHe CXOMUMOCTH PAfia. JTalOHHEE
pansl. Hpocrelimme nefictBrs Hap pAlaMu: YMHOMXEHUE
Ha YHCIO, CIIOXKEHNE U BLIUMTAHNE,

20

| )

6.2.

Psnp! ¢ nonoxuTe bHEIME wieHamu, Teopemsr
cpaBHeHMA. MaTerpaasHeIil mpruzHaK cXOQUMOCTH.
[pusaaku Hanambepa u Ko,

6.3.

3HaKONepeMeHHBIe Psibl. AGCOMOTHO B YCIOBHO
CXoAsImuecs pAIEl. 3HaKo9epeayomuecs psaasl. [IpuszHak
JleiOruna.

o

6.4.

DYHKUMOHANEHEIC PSIEL. PaBHOMEDHES CXOIUMOCTE,
obnacts cxomumocty. [lpusuax Beileprrpacca.
CBo¥cTRa paBHOMEPHO CXOMAIMXCS PANOB.

B

[\

6.5.

Crenenumie pagel. Teopema AGens. UnTepsan u paguyc
CXOIUMOCTH. TeopemMa 0 paBHOMEpPHOU CXOIUMOCTH
CTEIEHHOTO PsAla.

5.6.

Psaper Tetinopa u Maxnopena. [locratodssie yenoBus
pasznoxumocTy Qysxnuy B pax Teinopa. Pasnoxenne

B pan Maxiopena 0CHOBHBIX 31eMEHTAPHBIX (YIKIIHI
€', cosx, sinx, In (1+x), (1+x)%

6.7.

Paner u xoodgunuents: @ypee. Paznoxenue
TePHOANHECKOM (yHKIMU B TPHIOHOMETPUYECKHY psif
Oypre ma uaTepsane (-1, 7). GU3UIECKOe HCTONKOBAHME
P23TIOMEHIS PYHKIMH B TPUTOHOMeTpuYecknil pag Dypse.

Paznoxenve B TpuronoMerpudeckuil pajg Oypoe
dyHKuMH, 3aN2HEEX Ha unTepsanax (-1, [} u (a, a+2]).
Paznoxenwe 4eTHEIX ¥ HEYETHBIX GYHKIHN B
TpArcHOMETprHecKuil psx @ypre. Marerpan ypee,

b




Paznen 7. Kpatusie, KpuBOMMHENHEIE 1 TTOBEPXHOCTHEIE

UHTErPaIbi

10

7.1

JlBoviHBle W TpOUHBIE WHTETPANBl W HX CBOHCTBA.
BrluucieHue [OBOWHEIX ¥ TPOWHBIX UHTErpaioB ¢
HOMOUIBIO NOBTOPHEIX,

3JameHa IepeMeHHbBIX B IBOMHOM M TpOoHHOM
nHTerpanax. Sxobuan. [longpHele, TUIWMHIPUIECKIE 1
cepuueckue KoopauHaTs. [[puMeHerne TROUHBIX U
TPOUHBIX UHTETPAJIOB.

7.3.

Onpenenenne KpUBOIUHENHEIX MHTEIPaloB IEPBOTO
U BTOPOrO THUNOB, UX CBONUCTBA U BRIYUCTICHUE.
Qopmyna ['puHa. YcnoBue HE3aBUCUMOCTH
KPUBOIIHMHENHOTO UHTETpalia OT (BOPMBI Iy TH
HAHTETPAPOBAHNS,

7.4.

OHpGI{@HGHHG NOBEPXHOCTHRIX MHTEIPAIOB IEPRBOTO U
BTODOI'O THUIIOB, KX CBOMCTBA ¥ BRIYUCTIEHNE,

Paznen 8. DneMeHTH Teopun o

EAN

AN

8.1.

CK&JMPHO@ oJje. HPOHSBO,ZIH&H IO HalpaBJICHUIO K €2 CBA3b
C I'paJiCHTOM.

8.2.

BexTopHOe 1o71e U erc OCHOBHEIE XapaKTePHUCTHKH (TIOTOK,
IVBEPIeHIASA, IUPKYISILU, POTOp). Pu3mdeckuit CMEBICI
xapakTepucTuK. OCHOBHBIE MHTETPAIEHRIE COOTHOIICHUS
(reopema Octporpanckoro-l aycca, hopmyna ['puHa,
dopmyna Croxca).

HUTOI'O: 3 cemectp

51

51

YeTBepThIid ceMecTp

34

51/34

Pazgen 9. DneMenTE KOMIUIEKCHOTO aHAINRA,
OmnepalinoHHOe UCYUCICHHE,

20

28/ 20

9.1.

Komnnexcnsre yucna. DyHKIN KOMIUIEKCHOTO TIEpe
MeHHOTO. [Tpesen 1 HenpephIBHOCTE.

4/ 2

9.2.

IDuddepenmuporanne @K1 Yenosus Kormm
Pumana

4/4

9.3.

Wurerpuporanne CKIL. Warerpan Kommn.

)

4/ 2

9.4.

Psaper B xommnnexcHol obnactu. Pan Jlopana.

6/ 4

Hynu ¢pyexmmn. Vzommporanasie ocofple TOUKA. BRHUETEL

4/ 4




Onepanuonnoe VCUUCIEHNUE: OpUTMHAJIBI 151
nsobpaskenus, npeobpazoranue Jlamaca U ero cBoilcTEa,
obpaTHoe

npecbpazosarne Jlammaca. OnepaluoHHBI  MeTOn
pelenus nuBeiHex J1Y.

6/ 4

Pazpen 10. Teopus BeposTHOCTEH M MATEMATAYECKAS
CTATHCTUKA. ‘

14

23/14

10.1.

SNMeMeHTEL KOM6HH&TOPI/IKH. HpﬁI[MGT TSOpuu
BGpOﬂTHOCT@ﬁa CratucTrdeckoe OHPCIC/ICHUC
BCPOATHOCTH.

2/1

10.2.

Krnacengpukanyst cobeITHi, COOTHOMIEHNS MEXKY HAMI,
Oneparmn Haz coOerrsamur. [IpocTpancTBO 3IeMEHTapHELX
cobertuit. Kitaccrbeckoe onpeieieHne BeEpOSTHOCTH.

10.3.

Teopema croxenns BeposTHocTeR. YV CIIOBHEIS
BepoaTHOCTH. Teopema ymuoKenns. Hezasucumele
COOBITHA.

2/2

10.4,

DopMyIisl MONHON BepoaTHOCTH 1 Batteca. [ eomerprdeckoe
OIPEAETEHUE BEPOSTHOCTH.

10.5.

CxeMa He3aBUCHMBIX UCOBITaHuT Beprynny.
bunoMuansHas cygaiinas BenuuHa v ee Moga. JlokansHas
¥ mHTErpaisHas Teopemsl Jlammaca.,

10.6.

Teopemsi beprymm u Ilyaccona.

10.7.

Crryqaiiasle BenvuuvHEL 32K0H PACIIDENENeHus CIyIaiHoMA
BeuivHEL OYHKIMS ¥ IUIOTHOCTE PACTIPeICICHI
BEPOSITHOCTEH HEIPEPBIBHON CITyJalfiHoN BeJIIHHEL

10.8.

YuCIOBRIE XAPaKTePUCTHKY CITYYANHbBIX BEIHUNH.
OcHOBHEBIE 3aKOHBI PACTPENCNISHIS CITYIARHBIX BETUUMH.
HopMmaneHelii 32K0H ¥ €ro TapaMerpeL

10.9.

CratmeTrueckyie OLICHKH apaMeTPOB pacIIpeaeICHN.

3/-

10.10.

Craructiyeckas MPOBCPKA CTATHCTHMYICCKIIX TUTIOTES.

3/-

HUTOT O: 4 cemectp

34

51/34

Bcero 3a yueOuEIN o]

187

204/187

2.2. PacuetHo-rpaduaeckue paboTh

Cemectp Temer PTP

AHamnTHYecKas reOMeTpHs. Hp@ﬂ@ﬂﬂ[ ¥ HPpOHIBOOHBIC

Hurerpaner. Huddepesnmantsie ypaBHeHn

Paper. KpaTHsie HHTErPaE]

D W DD e

Teopus QyHKIWH KOMITIEKCHOTO TTIepeMeHHeTo. Teopud

BEPOATHOCTEN




3. YHEBHO-METOIMYECKAS KAPTA

Konmaectso

g Ay IATOPHEIX 3

?j gj | qaCcOB g Dopma

§i % Hassanwe pazfena, TeMel, 3aHATHS; [IEPEYCHE W3yYaeMbIX BOIIPOCOB - g =3 KOHTPONSA

g ® % 2 % = SHaHUMR

2 2 EE| T

Tlepsrill cemectp
Paspen 1. luddepenipansHoe neuncneHve GyHKIwH OO nepeMeHHON 34 34

1.1 | MHOXeCTBa BeLIECTBEHHBIX HHCEN. YHCHOBBIC OCTENAOBATENLHOCTH. [Ipemel. 2z 2 (1], | Ompoc, 3xs.
Bepxuue u nwxnue rpanu MHOXecTBa. Teopema Bonsuano-Belepnrrpacca (6e3 61,
noxazarenscrsa).  (ylmiecTBOBaHHE TNpeleia MOHOTOHHOM — OrpaHHMYEHHOIN 130]
[OCHeI0BaTeNbHOCTH. Yucno e.

1.2 |Iilpegen dymxuuu B  T1ouke. Ilpemen ¢yuxuum Ha OECKOHEYHOCTH. | 2 2 [30], | Omnpoc, sxa.
Orpanu4enHocTs (yHKIMH, uMeiomeil npeaen. HenpephiBHOCTE QyHKIUH. 1]

1.3. sin x 1 2 2 [30], | Ompoc, 3x3,
3ameuarenbibie Ipenelibl. lim =1 lim (l + x)x =e. [ 3

x—=0 X x—0 i

1.4, 2 2 {30], | Ompoc, 5x3,
becxoneuno mMansle QyHKIHU. CyMMa OECKOHCYHO MaNbix QyHKIHAM, L1, HIK3
Hpoussepenne GeckoneuHo MaNoll GyHKINY Ha oTpaHrdYeHHyIo. [IpousBereHue [6],
Gecxonedno ManbixX QyHKnui. Pasnoxenue QyHKINYT, UMeIOniel npeaes, Ha [14],
4UCnO 1 O8CKOHEUHO MaITyIo. [Ipeiesl CyMMBI, IPOU3BE/EHHS U 9aCTHOIO. [17]




1.5.

beckoneuno Gonpmue Gyaxuun. CBA3h MEXTY OECKOHEUHO GONBITUME U
GecxonedHo Manbive QyHKIusMI. CpaBHEeHIE GeCKOHEYHO MaJTBIX GyHKITTE.
JKBUBANEHTHHIE OECKOHETHO MalIbie. Y CIIOBHE SKBUBATICHTHOCTH. JaMeHa
OeCcKOHETHO MAIBIX SKBUBATEHTHBIME TIPY BBIYHCIIEHIN IPENICNOR,

(1],
[30],
[17],
[6],
[14]

Omnpoc, 3x3.

aonch
.
N
;

OnnocroponHye npeens GyHaKIUN B Touke. ToUKU paspeiBa QYHKIUE U BX
KiaccuuKauys. HenpepolBHOCT, (YHKINHT HA orpeske. CpolicTBa
HETPEPBIBHBIX HA OTPE3Ke PYHKIMNA: OrpaHuYeHHOCTE, CYIECTBOBAaHUE
HanOONBIIErD ¥ HAMMEHBIIETO SHAYSHIH, CYyUICCTBOBAHME [POMENKYTOTHBIX
3HAYCHUN.

[\

L1
[17]

ITJ13, onipoc,
3K3.

1.7.

Hpouzponnas QyHKIEN, e TeOMETPHIECKUI 1 przugecknii emeici. [Ipoussonnas
CYMMBI, HPOU3BEHCHNS 1 4acTHOIo. [IpousBonnsie: HoCTOAHEOM, TPUTOHOMETPU
9ECKUX (BYHKUUH, CTENMeHHOH, TOKa3aTelIbHOH,

[1],
31],
[6],
[17]

I'1JE3, ompoc,
3K3.

1.8.

Hubdepennupyemocts dynxuuit. Juddepenmuan ¢pynxmuu. Crass ¢
npousBoHON. MueapuantaocTs GopmMsl nepeoro nuddepeniuana.
Henpeprisaocts puddepenmmpyemoit dynxnun. Ieomerpiraeckuii cMbic
nuddepenmana. Hpavenenue nuddepenuuana B TpuOIMKEHHBIX BLIYHCIEHHIIX

[1],
[14],
[31],
[6],
[17]

I3, onpec,
3K3.

HIponzsonnas cnoxuol Qynkimy. [Iponssoanas obpartHoii GyHKIUN.
UlpousBoHbie TApaMeTPUIECKH 3a/[aHHON i HESBHO 3a4aHHON (yHKIHIL.

[11,
[14],
[6],
[31]

TTK3, sx3.

[
.

-
<
;

Hpowssonusie u g depennmnalis BEICAX nopsaxos, Qopmyna  Jlelbunna (6e3
LiokaszarenscTsa). HernnBapuanTHOCTE Gopmel udiepeHIHanos NopsKa BIIe
IEPBOro MOPSIKA.

[6],
[31],

[1]

T3, sxa.




LT [6], TTK3, k3.

Teopemnr Cepma, Ponus, Jlarpamka, Komm. [311],
[1]

1.1Z2. | Tipasuno Jlomurans. Packpeitre HeolpeaeleHHOCTEN THIIA 2 2 [y, IK3,3x3.
0 oo o 0 [6]

- - ”; . 1 <0 . L 9
ﬁsooaé‘* C@aﬁ SC@ 91 300 0. Lg]}

1.13. | Gopmyna Tefinopa ¢ 0CTATOYHBIM WIEHOM B (HOpME Jarpamxa. [Ipencrasnenne 4 4 (1, TTK3,5k3.
$ymxumii €', cos x, sin x, In (1+x), (1+x)” no bopmymne Teitnopa. Hpunoxenus [6],
dopmyssl Telinopa. [35]

1.14. 2 2 [1], | TIA3, ompoc,
Yenosns Bospactanus u yOrBanusa Gynxumit. Touky skcTpeMyMa. [6], 3K3.
Heobxonumoe ycnosue sxerpemyma. Jloctarounsie Ipu3Haky MaKCHUMYyMa U [35]

MWHUMYMA.

115, | Orpickanne vanbonbIIEro 1 HAMMEHBIIETO 3HAYCEHH HENPEPBIBHOM Ha OTPE3Ke 4 4 (11, TIK3,3x3.
dyrxupmy. Mecnenopanue Ha MAKCHMYM 1 MEBHMYM C IOMOLITBIO TIPOU3BOTHEIX [6],

BEICIIETO MOPANKA. [35]

1.16. 4 4 1], TTK3,3x3.
Vicenenosanue (yHKIUR Ha BEITYKIOCTE ¥ BODHYTOCTD, TOYKH nepernta. [6],

Acumirroret kpussix. O6mas cxema nocTpoeHus rpa(rKos. [35]
PaspenZ. Snemernts! maneliHol amreOpbi 1 aHANMTHYECKOH reOMETpIH 34 34
2.1. Matpuner. Onepanuy Hafn MaTpULiaMU, UX CBOUCTRA. 2 2 [4], Omnpec, ox3.

[29]




2.2 Oupenenuteny u nx croiicTra, Munops! u anrefponueckne IOTONHEHUS, 4 4 ( (41,
[29]

2.3 06 ) . _ o 2 3 [41, | Onpoc, sx3. |
Opathas Matpuua. Panr matpunst. Teopema o panre MaTPHI{BL. 1297

2.4. | CucTeMbl THHEHHBIX ypaBHEeHui. Matpuunsiit crioco6 penrenus 4 4 [4], Iposepxa
HEBBIPOXKUEHHON CHCTEMb! IMHENHRIX YpaBHENiL, Dopmyner Kpamepa. Teopema [29], JIOM.
Kponexepa-Kanemmu. Meron I” aycca. [3] 3aJaHAd

(11713}, 5xs.

2.5. | JiexapTOBBl KOOPIHHATE! HA MIIOCKOCTH K B npoctpascree. [lenenue otpeska 8| 4 4 [4], | I1/i3, onpoc,
RanHoM otnomenun. [lonspreie koopauaaTel. HousTue BEKTOPA M JIMHEHHbIE [29], 3K3.
Ouepanuy Haxg BextTopaMu. JIuneiino HezaBUCHUMBIE CHCTEME] BEXTOpOB. basuc, [3]
pasnoxenne no basucy. [Ipoekuun BeKTOpa W ero KoopnuHatTel. Jinneiiasie
SOepanuy B KOOpLMHATHON dopmMe.

2.6. | Cranaproe Npov3BeIecHre BEKTOPOB W €10 CBOHCTRA. J{IHa BekTopa. Yron MEXTY 4 4 [4], | TIO3, onpoc,
AByMst Bextopamu. UpToroHalbHbIE BEKTODEL. Y ClIoBre OPTOrOHANBHOCTH BYX [29], 3K3.
BEKTOPOB. BEKTOPHOE M CMEIAHHOE IPOH3BEICHHS, OCHOBHBIE CBOMCTBA, HX [3]

BRIHCACHIC nepes onpeenuteny. Kommueapssie n KoMIITaHapHEe BEKTODEL
Ycnosue KOITHHCAPHOCTH IBYX BEKTOPOB 1 KOMILIAHAPHOCTH TPEX BEKTOPOB.
[ eOMETPUIECKHI CMBICIT BEKTOPHOTO U CMEIIAHHOTO LIPOU3BENCHUI.

2.7 2 2 [4], |03, onpoc,
YpaBHenue [IoCKOCTH, HpOXo/sieil H1epes 3aNaniyio TOUKY C 3aJaHHBIM BEKTOPOM BJE? I3
HOPMATIH, HOPMHUPOBAHHOE ypaBHeHHe WIOCKocTH. OblIee ypasHere IUIOCKOCTH; 13
YPABHCRHUE IIIOCKOCTH B OTPEe3KaX. Y PaBHEHNE [IGCKOCTH, POX0AsIieH gepes
TpY To4KH. HalpaBnsiomue BEKTOPB! MIOCKOCTH: BEKTOPHOE [1apaMeTpuYecKoe
YPABHEHHE IIIOCKOCTH. YTOJ MEXKIY TUIOCKOCTAMHE, YCIOBHE
[EPUSHANKY TIPHOCTH U NApalIeAbHOCTH ABYX ILIOCKOCTE .

J




[\
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[4], | ILA3,

[3], | nucemeH-
[13] | moii
KOHTPOME
SHAHUN

(T1IK3), sx3.

Hampapagomuil BEKTOp MPSIMON; BEKTOPHOE apaMeTPHIeCK0e YPaBHEHHE
IpsIMO¥ Ha NIOCKOCTY U B IpocTpaHcTRe. KaHOHUYECKOe YPaBHEHUE MPIMOHN.
YpaBHeHHe My4uxa TPSIMBIX. YO MEXIY HPIMBIMU Ha INIOCKOCTA H B
IIPOCTPaHCTRBE. PaccToOgHUE OT TOYKM HO HPAMOU B IPOCTPAHCTBE U Ha
IIOCKOCTH. PAaccTosHNe OT TOYKU JI0 IUNIOCKOCTH. PacCTOAHME MEXIY
HETAPANCIEHBIMHA TPAMBIMA. Y TOJI MEXY HPAMOH U IIOCKOCTRIO; YCIOBUE
MApalIeTFHOCTH U NEPHeHAHKYIIPHOCTH NPSAMOHA U INIOCKOCTH.

N2
D

{amoHWYECKYe YpaBHeHUS 3IUTHIICA, TunepOonsl u napabonsl. I'eoMeTpudeckue 6 6 (4], TTICS, ks.
cBOMCTRA BIUTATICE, THTIEPOOIBI U Napabolibl, [UPEKTPpUca, (POKYC, SKCUEHTPHCHTET. 31,
Kanornaecxue GOpMBI YpaBHEHMM OCHOBHBIX [IOBEPXHOCTEH BTOPOIo MMOpsAgKa: [13]
BIIVIICOM, KOHYC, OJJHOTIONOCTHRIN 1 ABYNIONOCTHBIM runepbonous,
SINENTAYSCKUN ¥ runepOoinaecKuil napabonons,.

Bropol cemectp

Paznen 3. MiHTerpaibHOE UCHHACTICHUS 22 22

3.1. | Kommnexcuele gucna. Mx w3obpaxenue Ha WIOCKOCTH. Monyinbk ¥ apryMeHT 1 1 [14] | Onpoc, 3x3.
KOMILTEKCHOTO  gucna.  AnreOpaudeckas,  TPpUNOHOMETpUYECKas 74
nokasarejabHas (QOpMBI KOMIUICKCHOIO Hucna. Unepanuy HaX KOMIUICKCHBIMMA
yucnami.  CIoKeHde, BBUUTAHMWE, YMHOXEHWE, JelCHWe U BO3BEISHUE
KOMITIEKCHbIX YKceN B Helyio ¥ ApobHyro cTeneHs. PopMmysia Diepa.

(s
N2

2. | Muorounessl B KOMIDIEKCHOM 00NacTy. Y CIHOBHSI TOXIECTBEHHOCTH ABYX 1 1 [14] | HA3, 3xs.
mMHOrowIeHoB. Kopun muorowiena. Teopema besy. OcHoBHas TeopeMa anrebpsl
(Fez noKa3aTenscTBa). PA3nosKeRUe MHOTOUIEHA C HeiCTBATENBHBIME
xosdGidrnnenTaMy Ha NuHeHHbIC ¥ KBapaTHRIe MHOKUTEIH.

L
(WS

Tlepsoobpazuas. HeonpeneneHHsIN nHTErpa], ero cBoicTea. B3anmuad 1 1 [1], | Omnpoc, 5xs.
obparHocTs onepaunit JupGepeHIupoBaHys 1 HHTerpupoBanud. Tabnuna [32]
OCHOBHBIX (POPMYJL




3.4. Thoocres o , . 2 2 [, TTK3, k3.
pocTelline IpUeMBl HHTETPUPOBAHKS. JaMeHa epeMeHHON B HEeolpe e ICHHOM (32]
upHTerpane. MiHTerpupoBanye mo 9acTsam. 1 4}9
3.5. | arerpupoBanue NPOCTENIINX XBaIPaTHRIX TPEXWICHOB. 2 2 [41], | TEA3, TIKS,
[32], | ompoc, 5x3.
[1]

36. | 7 . . ‘ 2 2 411, | I1Ji3, onpoc,
VinrerpupoBadue npocreiiinx npobdeil. Meron HeonpeaeneHHRIX 132] g
kosthdunmenton. Murerpuporanue paruoHATbHEIX QYHKITHNA. [i ’ T

3.7. | ViarerpupoBaHUe BHIPAXKEHUN, COACPKAIMUX TPUTOHOMETpUYECKHe  (QYHKIUA. 4 4 411, | A3, onpoc,

x 132], 3K3.
YHusepcalbiad TPUTOHOMETPUHIECKas NOJCTaHOBKA [ = fg 5 Ilopcranosku ¢ = 6],
sinx, = cos x, { = g x. larerpupoBanye HEKOTOPHIX UPPaIAOHATEHEIX L1
BRIDAKECHHA.

3.8. | OnpeneneHHsid uHTErpall Kak npenesl nHrTerpansHex cyMmm. OCHOBHBIE CBOHCTBA | 2 2 {11, | Onpoc, sx3.
ONIPEICHCHHOrO MHTETpaNia. 1 eopemMa O CpeiHEM. [14]

3.9 . 2 2 [41], | Omnpoc, 3xs.
TIpomzBoiHas WHTErpaNa Mo BepxXHeEMY npeneity. Gopmyna HeoTona-JlelbHuina. (32]
VinTerpupoBaHue o 9actsaM ¥ 3aMEHOMN IePEMEHHON B ONpeNieIEHHOM ‘[1] ’

e )
UHTETpaie. 114]

3.10. | llpunoxenue OUpeHeNICHHBIX HHTEIPAJIOB K BBIYUCIEHUIO IO AAeH 2 2 [21], | Ompoc, 3x3.
NIOCKUX GUTYP B NEKAPTOBBIX M HOJSPHBIX KOCPIHHATEX. KPUBH3HA IIOCKOH [30],

KPUBOW. JBOJIFOTA U 3BOJIBBEHTA. Juddepenimaln jussl yra kpusoi. Jnuna 1]
JYTY KPUBOH.

3.11. | Beraucnenne o6beMOB U TUIOHIAJEN HOBEPXHOCTEH TEJl BPAICHUS. 1 1 [] Onpoc, 3K3.

3.12. | HecoGCTBeHHBIE HHTETPANB ¢ OECKOHEUHBIMU NIPEIeIaMU U OT HEOTPAHWYEHHBIX 2 2 1] Ormipoc, 3K3.
dyuKImi. ABCONOTHad U YCIOBHas cXO0aUMOCTHU. [Ipr3Haky CXOIMMOCTH.

Pasnen 4. lnddepennyanbubie YPaBHEHH] 21 21
4.1, ‘ @usnueckue 3a[ady, NPUBONMIIHE K  JHHQOEpeHIUAILHBIM  YPABHEHHSIM. 2 2 [34], | Onpoc, 3x3.




JiuQdepenupansipie ypagHeHus Iepsore mopsaxa (obmue nomgtus). Teopema [44],
CYINECTBOBAHNA W EIMHCTBEHHOCTH peimeHus 3anadn Komm (dopmynuposka). [1],
Jnddepennnansapie  ypaBHSHWA ©  paslENeHHBIMA W pa3feNsrONAMUCH [2]

TIEPEMEHHBIMHA.

4.2. | Opsoponssle udepeHIUaIbHBIE YPaBHEHHS IEPRBOTO OPSIKA. 4 [34], | Ompoc, 3x3.
HrbdepeHnnanbHee ypaBHEHUS, PUBO/SIIHECS K ONHOPOIuEM. JInneineie [1],
ra(GepeHINaNbHbE YPaBHEHNUS HEPBOro Nopsiika. Ypapaerne bepayuin. [2]

4.3. | YpapreHus B nonssx guddepenmmanax. Marerpupyronmit Muooxurens.  Ocolbie 2 [33], T3, axs.
perenus quQdepeHIMATLHOTO YPaBHEHNUS IEPBOTO IOPS/IKA. [13]

4.4. | lnddepernuancabie ypaRHEHNS BRICIINX HOPSAKOB (001Me MoHsTHA). 3amaua 2 [34], TIK3, 3ks3.
Komu. TeopemacyniecTsoBaHua ¥ €{MHCTBEHHOCTH perienus 3aiaqn Kommn [1],
{bopmymupoBKa). 2]

4.5. | Jiupelinsie audQepeHUUalbHbe  YPAaBHCHUS BbICHIMX HOpsiixoB. Jlumeineie | 3 [341], Onpoc,
OmHOpOAHEIE NU(PEepeHIuanbHble YPAaRHEHHs, CBOHCTBA WX pEIUCHMIA. 1], TK3, sxs3.
Jlurielino-3aBHCUMBIE W NKHEHHO-HE3aBUCHUMBIC  CHCTEMBI  (DYHKIHIA 2]
Onpenenvrens Bposckoro. Heobxonumoe yciioBue NHHEHHONW HE3aBHCHMOCTH
CHCTEMBI PYHKITUH.

4.6 3 i AN , . 2 341, Onpoc,
Jluneinsie ongoponssie LY, ycnoBue JIMHEHHON HE3aBUCHMOCTH WX peLICHHUI. 447 TI/13, K3
DypamMenTanbHas CHCTEMA pelleHul, cTpykrypa obmerc pemienus. Qopmynia 1] ’ T
Ocrporpajckoro-JInyBusuis. [2]9

~

- Jimnelineie neoguoponusie JJY. Ctpykrypa obmero pemenns. Merton 2 [[J ;?’ H%Iép 2?{’3
BapHWAalilY HPOU3ROJLHBIX NOCTOSHHEIX. [2]’ ’

4.8. | Jiungeligsie oIHOPOAHEIEC U HeoaHOpoAHbIe JIY ¢ MOCTOSHHBIMHU 2 [34], Onpoc,
xo3dduunesTamMy. Y paBHEHHAA ¢ IPaBOW YACTHIC CHENUANBHOIO BH/IE. [441], A3, ska.

(1],
[2]




4.9, | Cucremet JIY. MeTonpi periieHusd CUCTEM 2 2
Paznen 5. JuhdepennuaibHoe UCHKCIeHRe QyHKIUE HECKOIBKUX HEPEMEHHbIX 3 8

5.1, R _ o o 2 2 1], Onpoc, 3K3.
DyHKIMG JIBYX TEPEMEHHBIX, CII0cO0B! 3aiaHud, TeOMETPUICCKIN CMBICH, JINHUM (6]
yporms. DYHKIMM TPEX repeMeHHBIX. JJopepxHOCTH ypoBHA. DyHKIMA HoHOro 1 4]?

YHCHA epeMeHHBIX. [Ipefen (QyHKIKY, HENPEPLIBHOCTE, YaCTHEIC IPOU3BONHEIE. [3 6{

5.2. - . . , 2 2 1l 133, 3x3.
JmddepennupyemocTs, nonastl nuddepennuan. JocratoyHoe ycnosue 6]
nuddepennupyemocty. [IpuMeHeHIS IONHOTO Au(depeHpana B IPUOIIKEHHBIX i 4}?

BBETYUCTICHVAX. @ 6]/

5.3. | Ilpoussopusie CHOKHBIX (yHKIuHA. VIHBApHAHTHOCTE (OPMBI ITOIHOTO 1 1 1], I3, sks.
nuddepennuana. Hessapie Gpyaxuun. Teopema cymecteopanust. [Ipouspoasie (6],

HedRHOW QYHKIUN. [36]

5.4 HacTHbBIC TPOU3BO/IHEIE BRICIINX TOPAIKOB. Teopema 0 HE3aBHCHUMOCTH 3 3 [11, Omnpoc, 3x3.
pesynprata quhGepeHIUPOBaHTS OT HOPSIKa U depeHIupOBaHus. [6],
TindhepeHupansi BRICIINK TOPAIKOB. JKCTPEMYM (BYHKIMHI HECKOJBKUX [14],
nepemensx. HeoBXoMuMoe # OCTaToqHOE yenosye skeTpemyma. Haubonsimee [36]
¥ HauMeHBIIee 3Ha9eHUs (PYHKIMY B 3aMKHYTOH 00NacTu.

Tpetuil ceMecTp
Pasnen 6. Pansr 20 20

6.1. 2 2 1], | Onpoc, ox3.
Jucrossie pamsl. (CxOAEMOCTS, M cyMma psja. Heobxopumoe ycnosue 2], |
CXONUMOCTH psja. OranoHHBE panel. Ipocreimue JCUCTBUS HaJ pPsfaMu: [38],

YMHOXEHUE HA YHCIIO, CIMKEHHUE ¥ BRIMUTAHKE. [39],
[40]
6.2. | Psyinl ¢ ONOXATeNbHBIME wicHampy. TeopeMs! cpapHeHus. VinTerpanbHbii 4 4 [11, Onpoc,




npusHak cxonuMocth. Hpusnaxy Hanambepa v Ko, 2], 113, 5xs3.
[38],
[391,
[40]
11 Omnpoc,
o o [2], IIK3, k3.
3HAKOEPEMEHHbIE pafibl. AGCOMOTHO W YCIOBHO CXONSIIUECS PAJIBL. 38]
3naxouepenyommecs pagsl. [Ipmuax JlehGuuna. E 9]’
D75
140}
[, Onpoc, 3k3.
QYHEKUACHANBHEIE pasibl. PaBHOMEpHASA CXOIUMOCTD, 001aCTh CXOMHUMOCTH. {%28%
IIpusnax Benlepmtpacca. CBoMCTBa paBHOMEPHO CXOISIIHAXCS PSNOB. ;3 9]9
1401
6.5. [1], | Onpoc, 3xz.
. 2
Crenennete psiel. Teopema AGens. ViaTepran u panuyc cxogumMocti. Teopema o [g 8%?
DABHOMEPHOM CXOIUMOCTH CTEIEHHOTO Psijia. i3 9‘]’
[40]
111 Ompoc,
Psnrx Telinopa 1 Makmopena. JocTaTouHbie VCIIOBHS PA3TOKUMOCTHA (PYHKIAA B 21, I1IK3, 3x3.
P : P 3 p Y
par Telinopa. Paznoxerue B pax MaxiiopeHa OCHOBHBIX 3NeMEHTAPHBIX [38],
dyuKIui &, cos x, sin x, In {1+x), (1+x)". [39],
[40]
| [11, Orpoc,
Panel n koohohuunents ©ypre. PasnoxeHne nepuoaudecKol GyHKIIMN B 21, T3, sxs3.
yp p YHK
TpuroHoMmerpudeckuil psn Oypre Ha uareppane (-7, ). Puzndeckoe [38],
UCTONIKOBAHUE Pa3NOKeHus (QYHKUHNA B TPUrOHOMETpHYecKni psit Oypre. [39],

[40]




6.8 4 2 [1], T1Ji3, oxs3.
Pasnioxenne B TpuroHoMerprdeckuil pang @ypre GyHKUul, 3a5aHHX Ha (21,
untepsanax (-/, ) u (a, a+2{). PasjoxeHne 4eTHHX ¥ HeYeTHBIX (yHKLAii B [38],
rTpuronoMeTpudecku pan Cypre. Marerpan @ypee. [391,

140]
Pazpen 7. KparHele, KpUBONUHEHHEIC W TOBEPXHOCTHBIE HHTETPAJIBI 10 10

7.1. 2 2 (1], | Ompoc, 3xa.
HBoliubie w TpoliHple MHTErpalibl K WX CcBOHCTBA. BLI4UCIEHNE NBCHHBIX H [2],

TPOUHBIX WHTETPaioB ¢ IIOMOUIBIO TTOBTOPHEIX. (371,
[42]

7.2. - . . , 2 2 1], T3, ox3.
3amMeHa [epeMEeHHbIX B IBOWHOM ¥ TpOoHHOM uHTerpanax. SAxobuaH. 2]

TonspHele, MUIKHIPUYECKHE U CPEpUYSCKHe KOOpOUHATEL. [IpuMmenenue [37]§
IBOWHBIX K TPOHHBIX HHTETPAJIOR. [ 42]’

7.3. | Onpenenenne KpUBONUHEHHBIX HHTETPANIOR NI€PBOIO U BTOPOTC TUIIOB, HX 4 4 [, Onpoc,
CBOWCTBa ¥ Buuucnerne, Gopmyna [ 'puna. YCIoBHE HE3aBHCHMOCTH (21, IIJE3, 3x3.
KPUBOIMHENHOIo BHTErpasia o1 GopMbl yTH WHTETPUPOBAHHS. [43]

74, 1, i 2 2 (1], TIK3, 5x3.
GH}?;@,H@H@HH@ IICBEPXHOCTHBIX WHTEIPAIOB IEPBOIC U BTOPOrO TUIIOB, HX 2]

CBOMCTRE U BEIUWCIICHUE. { 439]
Paznen 8. BneMeHTH Teopun IoNs 4 4
&.1. | Cranspnoe none. [IponseoaHas mo HanpaRIeHIIO W e CBSI3b ¢ IPAIHEHTOM. 2 2 (11, | Ompoc, 3x3.
[2],
[43]

€.2. | BeKTOpHOE I10JI€ U eI'0 OCHOBHBIE XapaKTepUCTHKY (ITOTOK, NHBEPTeHIIs, 2 2 ], Omnpoc,
LIPS, poTop ). CusnyecKkuil cCMeIcH XapakTepucTuk. OCHOBHBIE [21, I3, 3x3.
uHTerpaneHbie  cootHomenus (teopema Octporpajickoro-I aycca, dopmyna I'putria, [43]

tdopmyna Croxca).

HeTBepThili cemecTp




Paznenr 9. SneMesTsl KOMIUIEKCHOTO ANaliH3a. OnepanuonHoe UCYUCIEHTE 20 28/
20
9.1 Kormnexcrsie yucna. OyHKIHN KOMIUICKCHOTO TIEpeMennoro. 1Ipenern 1 Hempe 2 4/2 | 5], Onpoc,3x3.
DEIBHOCTE. [45],

[49],
116},
[47]

8.2 Huddepernuuposanne OKII. Yenosus Komu-Prmana. 4 4/4 {51, Onpoc,
[45], |TLJ3, skx3
[49],
2],
[47]

8.3 Wnrerpuposanue OKII Marerpan Komu. 2 4/2 1[5], Onpoc,
[45], | I143, sx3
[47]

9.4 Psnet B xoMmnexcuol obnactu. Pag Jlopana. 4 6/4 | [5], Onpoc,T1K3,
[451, | Oxs.
[48]

G5 Hynu fyrkuun. VizonupoBarasie 0co0kie TOUKH. Beraersl. 4 4/4 1151, Onpoc,
[45], | TIO3, oxz
[48],

[47]




[IOTHOCTS PACIIPEIEIEHAs BEPOSITHOCTE! HETPEPBIBHON CITyYaiHON BETH1MHBL,

150]

9.6 Onepanmonsoe peaucnenye: OpUruHaNE] B n300paKenns, peodpasoBatie 4 6/4 | [5], Ompoc,HIK3,
Jlannaca @ ero cBolicera. OnepaliuOHHBIN METO]] pellieHus THHEeHHbIX 1Y . [46], | 3x3.
[47],
[49],
[16]
14 23/
Pasznen 10. Teopust BepOATHOCTEH 1 MATEMATHICCKAA CTAaTUCTUKA. 14

10.1. . 1 2/1 [71, Onpoc,
SeMeHTH KOMOWHATOPHKH. LlpemMer TeopuH BeposTHOCTeh. (TaTMeTHYecKoe 133] T3, K3
OTpeeNeHIE BEPOATHOCTH. [‘5 0]3 A

10.2. . ) " _ 1 2/2 (7], Ompoc,
Kaccudukarms coGBITHIA, COOTHOMISHIS MRy HumMu. Onepanun Haj COOBITHSIMEL. 33 T3, 5563

. 3 5, .
TpoctpancTso sreMeHTapHbIX coOpTuid. Kiraccuueckoe onpe/ieNieHue BEPOATHOCTH. 50]
10.3. i . 1 2/2 171, Ompoc,
Teopema CIOKEHNs BEPOSTHOCTEH. Y CIIOBHEIE BEPOATHOCTU. TeopemMa yMHOMKEHHI. 133] T113, i3
’ ) 33, e
HesaBucrumbie COOBITHA. e ’
[50]

10.4 , . N 4 2 2/2 (7], Ompoc,
Dopmy Il HONHOH BeposSTHOCTH 1 balieca. [ 'eOMETPIICCKOE ONPECICHIE (33] T3, 3163
BEDOSTHOCTH. e T

[50]

11.5. | A _ , . , . 2 2/2 [71, T3, ox3.
CxeMa He3aRHCUAMBIX HCTILITanui bepHysuii. bugovuanbnas cirydantas BeInduna 1 133]
ee Moma. JlokansHas v uHTErpabHas TeopemMsl Jlamnaca. { {Gf

10.6. | Teopewmn: beprynnu u ITyaccona. 1 2/ -1 71, TIK3, k.

[33],
[50]

1.7 o . , 2 2/2 171, Ompoc,

CryuaiiHeie BeIMUrAEEL JaKOH PacipeieIeHus CIly1aitol Bemuauibl. QyHKIHs 1 33] HE3 i3




08 | L e 3/2 | (71, | TIO3, k3. |

MCOBBIC XapaKTepUCTHKH CIYHauHRIX BeMUIuH. UCHOBHBIE 3AKOHBL PACHpEENeHESs 133]
CITyHAMHbIX BEMHUH. Hopmais i 3aK0H U ero napamverps.. 5 ()]j

19.9. 3/- [71, IEI3, axs.
CrarncTiaeckue oLeHKH TapaMeTpos PacHpeReCHIA. [33],
[50]

16.10. 3/- [7], TI13, sx3.
Cratncruyeckas IpOBEpKA CTATHCTHYECKIX PHOOTES, [33],

[50]




4. VHOOPMALIMOHHO-METOJIMYECKA S YACTE

4.1. Ocrosras nurepatypa

1. TTucxynos H.C. Huddepennmancuce u UHTErpansHoe ucqucnenne. 1.1,2.
M.: Hayxa, 1968, 1970, 1972, 1976, 1978, 1985.

2. byrpos S1.C., Huxonsckuii C.M. Huddepennuansusie ypasaenus. Kpatnueie

UHTErpansl, PAnsr. OyHKIUY KOMIUIEKCHOTO nepeMennoro. M.: Hayka, 1981

. bexnemummes 1B, Kype amanurueeckoi TEOMETPHHN U TUHEHHOH anreGpsl.

M.: Hayxa, 1976, 1980, 1987.

4. Typexuit EW. Ocrosbl fumeiinoi anreOpel ¥ AHANATHYECKOH reOMeTPHH.
Ma. B, mx., 1982,

5. Maxmo K.YV, Dnements TEOPHUY (PYHKIUM KOMILIEKCHOTO MEPEMEHHOTC U
OliepallioHHoe ucuucienve Mu. Beicimas ko, 1975,

6. 3anauu u ynpaskaenus mo MateMarrHaeckomy ananusy aius BTY3os.Iog pe
naxuued 5.1 Jevunosnua, ‘Hayxa,1972,1977.2010.

7. I'nenenxo B.B. Kype Teopnu BepoatHocTed M.: Hayka, 1988,

8. Kneremnk JI.B. C6opruk 3amau mo AHANMTHYECKOW TEOMETPHH, y4.I0cobue.
M.: Hayxa, 1972, 1975, 1980, 1986.

9. CO0pHUK 33134 IO MUHERHON anrebpe, y4. mocoGue. [Tox pen. Anarenka P.©
Ma.: Bein, mx., 1980

10. 'mypman B.E. PykosomcTso x PELICHNIO 3a7aY 110 TEOPUN BEPOATHOCTH U
MaTeMaTHYECKOH craructrke. M.: Bric. K., 1975, 1979, 2000.

11. Janko ILE., Ifomos AI. BM s YIOPaXHEHUIX U 3amayvax, 4.3. M.:
Beicmimk., 1968, 1970, 1978,

12. I'ycax A.A. 3anaun n YHPAXHCHASA IO BBICHIEN Matemartnke. U.1-2 Munk.:
Brrenrx..1988.ananmusa. M.: Hayxa, 1969,1971, 1975, 1985.

(98]

4.2, Jlononuurensras JmTeparypa

13. Cmupros B.U. Kype Belcuied MaTeMaTaKL Hayxa,1974.

14. Vneun B.A., Tosuax 2.0 OCHOBEI MaTeMaTHYECKOT aHammza, 4.1,2. M.:
Hayxa, 1971, 1973,

15. Memuxue A.JI, Matematuka mis BTy30B. Criet.xype. M.: Hayxa, 1971

16. Ceemmmxor AT, Tuxomor AL Teopus dysxnuil  xommrexcHoH
nepeMerHon. M.: Hayka, 1970, 1974,

17. ©uxrenronsy .M. Kype muddepennmansuoro u UHTEIPANBHOTO
ueaucnenud, 1.1-3. M.: Hayxa, 1969

18. I'ycax A A. Tocobue x pelieHnIo 3ana9 o BM. Mnu.: BI'Y, 1973,

19. C6opruk HHAVBUIYAIBHEIX 32139 10 BM: yu. nocoGue B 3-x gacrax, Hon
pex. Ps6ymxo AT, C6opuux Ma.: Beur, k., 1991,

20. Kysneuos JIL.A. C6opuux samaruii mo BM {(TunoBble pacueTsi): yueGroe
nocobue. M.: Bercr, k., 1983,



21. Barxo ILE. BM 8 ynpaxsenusx u 3agaqax. [HocoGue mis BTY30B, 9.1,2. M.:
Bricr. mwk., 1980.

22. T'ycax A.A. C6opruk 3amad # ynpaxaeruit o BM. Mu.: Boim, mx., 1980

23. Bogues E.A. Uncnennsie Metonsr. M. Hayxka, 1982, 1987.

24.I'yces B.A. Marematrka: cnpaBoduble MaTepuagsl. M.: [Ipoceenenue,
1988

25. I'ycax A.A. BreMeHTH MeTONOB BeIunceHnii. Mu.: BT V., 1982.

26. pasit I'.B. Tabnuist HHTETPAIOR U APYTUe MaTeMaTHIECKHE popmyasr. M.:
Hayxa, 1973, 1983.

27. Kamxe 9@0 Crpasounmx 1o  ofbikHOBeHHBIM  muddepeHITATEHEIM
vpaeuenuamM. M.: Hayka, 1971, 1976.

28. Conommn  M.C.  Maremarudeckas  CTaTHCTHKA B TeXHONOIHU
ManmmHocTpoesus. M.: Mammraoctpoenue, 1972,

4.3 SnexTpoHHbIE YUeOHO-METOINICCKUE KOMIUICKCH TUCTIUTUTIH

4.4 IlepedeHs METOIMYECKUX YKA3AHMM, MATEPHATIOB M TEXHUYECKUXPEACTB

. O0yIeHHS: - : ~
29. Kopeyn, JLI. Jlunelinas anreGpa W aHaIuTHEecKas TeOMETDHS: IPaKT.
rocobue K oM. 3aJaHAsIM M0 nucl. «Bricimas mMaTeMaTukay, No 2833 / JI. /.
Kopeyn, C.IL Kypnoswa, E.B. Uypkus. - Fomens: ITTY mm. I1.0. Cyxoro,
2003.

30. Asaxsm, BE.3. Ilpenmensr: mpakr. mocobue K [OM. 3aJaHusaM 110 IHCLL
«Bricurasg maremaruray, Ne 2540 / E.3. Apaxan, C.JI. Asaksn, AW DypcuH. ~
Pomens: ITTVY uwm. I1.0O. Cyxoro, 2001.

31. Asaxan, C.JL [uddepennuposanwe (QyHKIEE OJNHON DepeMeHHOM:
IIPaKT. Toco0ue K NOM. 3aJaHuIM Mo IUuCIL «Rblciias MaTemMaThaxay, Ne 2217 /
C.JL Asaxan, E.3. Aakss. - [omens: I'TTY mu. I1.0. Cyxoro, 1997.

32. Asaxsn, E.3. HeolpefeneHHLIN ¥ onpeneNeHHbIH HHTETPaNkl: IPaKT.
nocobue K LoM. 3aJaHuIM 10 aucH. «Bsiciias matematukay, No 2506 / E.3.
Apaxan, W.B. Msanetmmk. — [omens: ITTVY mm. [1.0. Cyxoro, 2000.

33. Asmaxgn, E.3. Teopus BeposTHOCTEM W MaTeMaTHdecKas CTATHUCTHKA:
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