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BBEJIEHUE

Juctunnuna «MaTtemaTuka» sBisieTcsi 0a30BOM TMCHUILIMHON €CTECTBEHHO-HAYYHOTO LKA
yueOHoro miaHa. Llenpro u3ydeHus: AucHuIinabl «MaTeMaTukay sBISETCS MOArOTOBKa OakalaBpoOB B
COOTBETCTBMM C  pabounM y4yeOHbIM 1IaHOM HampasieHuss 13.03.02 DnektpoHepretuka u
ANIEKTPOTEXHUKA, YTO MPEANOJAraeT OCBOEHHE OOy4yalOUIMMHUCS TEOPETHUUECKUX 3HAaHUHM, HX
MHTEIUIEKTYaJbHOE pa3BUTHE, (OPMHPOBAHHWE MATEMATHYECKOTO MBIIUICHHUS, HEOOXOIMMOTo
YeJIOBEKY /ISl TIOJTHOICHHOH KU3HU B 001IecTBe, (HOpMUPOBAHHE MPEACTABICHUN 00 HUACAX U METOIax
MaTeMaTUK{, O MaTeMaTHKe Kak (opMe OINMUCAHWUS M METOJEe TIO3HAHMUA JCHCTBUTEIHHOCTH,
o0ecrieyeHHe MaTEMaTHYECKUM allapaToM eCTeCTBEHHOHAYYHBIX, OOIIENnpopeCcCHOHATBHBIX |
CTeNUANBHBIX AUCIUILTNH, (POPMUPOBAaHHE HABBIKOB CAMOOOPa30BaHUsI.

CamocTosaTenbHON paboTe M0 M3YYEHHIO MAaTEMAaTHKU B By3€ OTBOJAUTCS 3HAUMTENbHAs JOJIS
yueOHOro BpeMeHH. B KkauecTBe caMOCTOSTENbHONM pabOThl B TEUEHHWE BCEro Kypca oOydeHus
IpelycMaTpuBaeTCs:

1) wu3ydYeHHe TEOPETHUYECKOTO MaTepHaa Py MOJIrOTOBKE K 3aHATHUSIM;

2) BBINOJHEHUE JOMAITHUAX 33JaHUI MO BCEM TeMaM MPAKTHUSCKUX 3aHATHIA;

3) BBINOJHEHUE pacyeTHO-rpadUuecKux padoT, MPEIYCMOTPEHHBIX paboueil MmporpaMmoi

JTUCLUIINHBI;

4) 3aKperuicHue TEOPETUIECKOTO MaTepualia MpH MOATOTOBKE K CECCHH.

JlanHblE METOJMYECKHE yKa3aHHUs IpeAHa3HaueHbl JJIsl MOMOIIM CTYAEHTaM B MpOIecce X
CaMOCTOSITENIbHOM pabOThl MO H3YYEHHUIO YacTH Kypca MaTeMaTHKU. OTH yKa3aHUs JOJDKHBI JIaTh
CTYIEHTaM IMpEeACTaBIEHUE O CTPYKTYpe MpeUIaraeMoro K U3y4eHHIO Kypca, a TakKe O COoAep KaHuU
Martepuaina, 00beMe 4acoB, BBIIEISIEMBIX Ha caMOCTOATENbHYIO padoTy. 1o kaxoil TeMe cTyaeHTam
IIPEUIaraloTcsl METOJMYECKUEe YKa3zaHHs, TpeOOBaHMs, MpPEAbSBISEMble K HEMY, MOCIE H3Yy4eHHS
JTAHHOM TEMBI, CIIUCOK PEKOMEHIYeMOU Y4eOHOM TUTEPATYPhl K BOTIPOCHI JIJISI CAMOTIPOBEPKH.



TEMATUYECKUMN ILJIAH

KonnyecTBo 4acoB, BbIACISEMBIX Ha
Conep:kanue pa3enoB CaMOCTOSITENIbHYIO paboTy
(Momyneit), TeM TUCHUTLTHHEI 110 popmam o0y4eHHsL
OYHas 3a04HAas
JluneliHas U BEKTOpHas ajreodpa.
8 36
AHanuTHvecKasi TEOMETPHS. 10 36
DeMeHTHI TeOpur (QYHKIIUH OTHON
N . . 10 42
neiicteutenbHol nepemenHoi (POIT).
Juddepenuuansuoe ucurcienne OOIT 20 36
Hurerpanbnoe ucuncnenue GOIT 28 42
JuddepenimanbHoe ucUrcieHne GyHKIHMA
24 24
HecKoIbKuX nepeMeHHbIx (DHIT)
Juddepennpanbabie ypaBHEH S 24 19
Teopwust BeposiTHOCTEIH 12 24
MaremaTHyecKkast CTaTUCTUKA 16 24
Hroro: 152 283




COAEPKAHUE U METOINYECKHUE YKA3ZAHUSA K U3YYEHUIO TEM

JTUCHUATNIUHBI

Tema 1 JIuneiiHas U BeKTOpHas ajaredpa

HpI/I HU3YUYCHUU TCMbI oco00e BHHUMaHUE H€O6XOIII/IMO YACIUTL oOIcpalusaM HaJd MaTpulaMuy,
BBIYHCJICHUIO OHpGZIGJIPITCJIGﬁ, PCHICHUIO CUCTEM JIMHEMHBIX ypaBHCHI/Iﬁ MaTpuiHbIM W MCTOAOM
Kpamepa,

N3yuuB 1aHHYIO TEMY, CTYAEHT JAOJIKEH:

3HANb.

ymemy:

orpeienieHne 0OpaTHOM MaTPHULIBL;

MaTpUUHYIO OpPMY 3alUCH CUCTEM JIMHEHHBIX alireOpanyecKux ypaBHEHHI;

OCHOBHBIE TOHSTHSI W OINpEAETeHUs] BEKTOPHOM anredpbl: BEKTOp, €ro MOAYJIb U
HaIlpaBJIAIOIINE KOCUHYCHI, IPOEKIIMS BEKTOpa Ha OCh U KOOPAMHATHI BEKTOPA;

JIMHEHHBIE ONlepalliy HaJl BEKTOPaMH U UX CBOMCTBA;

CKIIIPHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB M UX IIPUIOKEHUS;

YCIIOBHSI JINHEWHOW HE3aBUCHMOCTH BEKTOPOB B IIPOCTPAHCTBE;

CBOMCTBA JIMHEIHBIX MpeoOpa3oBaHMii;

BBITIOJIHATh ONEpalMM HaJ MaTpPULAMH: CII0)KEHHE, BBIYMTAHHME, YMHOXEHUE Ha CKaIsIp M
IIEPEMHOKEHUE COOTBETCTBEHHBIX MATPHII;

BBIYUCIIATH ONPEIEIUTEIN;

pelmaTth CUCTeMbl JIMHEHHBIX ypaBHeHUN MetoioM Kpamepa u mpu momomu oOpaTHOU
MaTpPHLIbL;

IIPOU3BOIUTH JIMHEHHBIE ONEPALUU HAJl BEKTOPAMU I'papUUECKH U B KOOPAUHATHOU hopme;
BBIYHCIIATH CKAJIIPHOE, BEKTOPHOE U CMEIIAHHOE NIPOU3BEICHUE BEKTOPOB, IPUMEHATH UX IIPU
PEIICHNH 3a/1a4;

6/1a0emb METOJIaMU JIMHEHHOW ¥ BEKTOPHOU anreOpbl
Bormpocs! 11s1 caMonipoBepKH. .

wWCoNUk~ WM E
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[Iepeunciure OCHOBHBIE BUIbI MATPULL.

[Tepeuncnure cBOMCTBA oniepauid HaJl MAaTPUIIAMHU.

Chopmynupyiite mpaBuio HaXx0XkAeHUs OOPAaTHON MAaTPHUIIBL.

ChopmynupyiiTe paBuia BEIYMCICHUS ONPEIETUTENCH 1-r0 U 2-T0 TIOPSIKOB.
Ilepeuncnure CBOMCTBA ONPEICTUTENEH.

3anumute Gpopmynsl Kpamepa.

JlaiiTe onpeneneHus NpOEKIMU BEKTOpa Ha OCh.

JaiiTe onpeneneHye CKaIsipHOro NPOU3BEACHHUS IByX BEKTOPOB.

JaiiTe onpenenenre BEKTOPHOTO NPOU3BEACHHUS IBYX BEKTOPOB.

JlaiiTe onpeneneHre CMEMIaHHOTO MPOU3BEACHUS TPEX BEKTOPOB.

Tema 2. AHaIMTHYECKAs TeOMeTPHA

HpI/I HU3YUYCHHUU TEMBbI 0c000¢ BHUMaHHUE HeO6XO,Z[I/IMO YACIUTL YPABHCHUAM HpHMOﬁ Ha IIJIOCKOCTH,
KJ'IaCCI/I(l)I/IKaI_II/II/I KPHUBBIX 2-ro nopAaKa, YypaBHCHUIO IIJIOCKOCTHU, YPABHCHUAM HpﬁMOfI B IIPOCTPAHCTBC
" UX B3AUMHOMY PACIIOJIOKCHUTO.

H3y‘II/IB JaHHYIO TEMY, CTYACHT NOJIKCH:

3HANb.

JEKapTOBY U TOJIAPHYIO CUCTEMY KOOPJAMHAT B IPOCTPAHCTBE;
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e oOmee ¥ HOPMAJIbHOE YpPaBHEHHUS NPSAMOI Ha IUIOCKOCTH, YpaBHEHHE MHPSAMOI C YIJIOBBIM
KO3 HUITUEHTOM;

e OmpejeNeHUs KPUBBIX 2-T0 HOPsIKA: SIUIHIIC, TUIepOoia, mapadona;

® OCHOBHBIE XapPaKTEPUCTUKH KPHUBBIX 2-TO mopsaka: (okyckl, moigyocw (Aisl »JuIMIcA U
runepoobl), AUpeKTpuca (Iyist mapadoJibl), SKCIICHTPUCHUTET;

e 1peobOpa3oBaHUE YpaBHEHHH JTMHUN NPYU MapajuIeTbHOM IIEPEHOCE CUCTEMbI KOOPMHAT;

e oOmIee 1 HOpMAIBHOE YPaBHEHHUS TUIOCKOCTH;

e 0oO0mIMe, KAHOHUYECKUE U MTapaMeTPUIECKHe YpaBHEHUS MPSIMON B TIPOCTPAHCTBE;

®  ONpEIENATh ACKAPTOBBI U NOJIAPHBIE KOOPAUHATHI TOYEK HA IUIOCKOCTH;

® HaxXOJUTh YPaBHEHHE NPAMOW Ha IIOCKOCTH, IMPOXOMAIIECH 4Yepe3 AaHHYI0 TOYKY C JAHHBIM
YTJI0BBIM KO3 (UIIMEHTOM, IPOXO LI Yepe3 Be 3aJaHHbIE TOUKH;

® HAXOJUTh YroJl MEXKYy NPSMBIMHA U PACCTOSIHUE OT TOYKHU J0 NPSMOM Ha IUIOCKOCTH;

® T[IPUBOJUTH YPAaBHEHUS KPHUBBIX 2-TO MOPSJKa K KAHOHMYECKOMY BHUAY U HAXOJUTh HX
OCHOBHBIE XapaKTEPUCTUKH;

e pemarb NPOCTbIE T'E€OMETPUYECKHE 3aJayd C MCIOJb30BAaHUEM YPABHEHUS NPSIMOM U
YPaBHEHUH KPUBBIX 2-TO MOPAJIKA;

® HAaxOJUTh YPaBHEHHE INIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHYK0 TOYKY C 3aJaHHBIM
HOPMaJIbHBIM BEKTOPOM, IPOXOAIIEH Yepe3 TPH 3a1aHHbIE TOUKH;

® HAaXOJUTh PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH;

® HaxXOJUTh YPAaBHEHMS MPSIMOU, NPOXOISIIEH Yepe3 JAaHHYIO TOUYKY C JJaHHBIM HaIlpaBJISIOIIAM
BEKTOPOM, IPOXOAIIEH Yepe3 ABE 3a/laHHbIE TOUYKH B IIPOCTPAHCTBE;

® HAaxOJUTh YrOJ MEXKIY IPSIMBIMH, MEXIY IITIOCKOCTSAMH, MEXY MIPSIMOU U INIOCKOCTBIO.

é1adems aHATMTUYECKON TE€OMETPUH.

Bomnpocs! 1151 caMonpoBEpKH.

Onumure cBA3b MEKIY ACKAPTOBBIMU U MOJISIPHBIMU KOOPAMHATAMU TOYKU HA TJIOCKOCTH.
3anuiuTe ypaBHEHUSI HAKJIOHHOM, BEPTUKAIBHON M TOPU30HTAIBLHOM MPSAMBIX Ha MJIOCKOCTH.
3anuiuTe KAHOHUYECKOE YPaBHEHHUE AIUIUICA U YKAKUTE €r0 OCHOBHBIE XapaKTEPUCTHUKH.
3anuiuTe KAHOHUYECKOE YpaBHEHUE TUIIEPOOIIbl U YKAXKUTE €€ OCHOBHBIE XapaKTEPUCTHKU
3anuiuTe KAHOHUYECKUE YpaBHEHUS Mapadoibl U YKaXKUTE €€ OCHOBHbBIC XapaKTEPUCTUKU.
Onumure cnocoObl 3aJjaHusl MJIOCKOCTH B IPOCTPAHCTBE.

Onumure cnocoObl 3aaHusl IPSMO B IPOCTPAHCTBE.

Chopmynupyiite mnpaBuiio oOmnpeAeseHUs BapHaHTa B3aUMHOIO PACIOJIOKEHHUS MPSAMON U
MJIOCKOCTH.

ONoarwWdE

Tema 3. JaemenThl TeOpUN GYHKIHMHU OHOI NepeMeHHOI
[Ipy wu3ydyeHuum TeMbl o0co0O€ BHUMaHHE HEOOXOJUMO YICIUTh OCHOBHBIMH TOHSATHUSM
MaTeMaTH4eCcKoro aHanuza ((pyHKUIUs, Mpees, HEMPEePbIBHOCTE), PA3IMYUI0 MEKY OTpaHMYECHHBIMH,
0ECKOHEYHO MaJIbIMU M OECKOHEYHO OOIBIIUMU (DYHKIIMSIM, BBIYHCICHUIO TTPEAETIOB.
N3yuuB 1aHHYIO TEMY, CTYJAEHT JAOJIKEH:
3name.

e ompeneneHue QyHKIMU, 0OIACTH €€ onpeAeneHuss U o01IacTu 3HAYEHUM, COCOOBI 3alaHus U
BaXKHeMHIIMe CBOMCTBA (DYHKIIHIA;
oTpeieNIeHus TPEIeNIOB MOCIEA0BATENBHOCTH U (PYHKITNY;
OCHOBHBIE€ CBOWCTBA MPE/IEIOB;
CBSI3b MKy OTPAaHUYECHHBIMH, OECKOHEYHO MaJIbIMU U OECKOHEYHO OOIBIIUMHU (DYHKIHSIMHU;
OCHOBHEIE€ COOTHOIIICHHS YKBHUBAJICHTHOCTH,
oTpe/eNieHne HEMPEePHIBHOCTH (PYHKITUU B TOUKE;



ymemy:
[ ]

KJIacCU(UKAIUIO TOYEK pa3pbiBa (QYHKIUH;

yCTaHABIIUBATh CBOMCTBA PYHKIIMU, HAXOAUTH OOpPaTHYIO (DYHKITUIO;

BBIYHCIISATE TPEJICIIBI M YCTPAHITh HEOMPEICICHHOCTH,

WCII0JIb30BaTh 3aMEHY SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX MPU BBIYMCIICHUH TIPEJICIIOB;
HCCIIeIoBaTh (YHKIIMH HA HENPEPBIBHOCTH M ONPEICIIATh THIT TOYCK Pa3phIBa;

gnadems IpUEMaMH BBIUYMCIICHUH MTPEICIIOB, METOAAMHU UCCIIeTOBaHMS (PYHKINN Ha HETIPEPHIBHOCTD

Bonpocs! 1151 caMOnpoBEpKH.

Noogk~wdpE

Cdopmynupyiite onpeneneHue GyHKIUNA, 00paTHON (YHKIUH.

Jaiite onpenenenus 0€CKOHEYHO Majol U OECKOHEYHO 00IbIION (PYHKINH.
CdopmynupyiiTe TEOpeMbl O KOHEUHBIX TIpeeiax (yHKIUH.

3anuinTe OCHOBHBIE COOTHOLIECHUS SKBUBAJIEHTHOCTH.

Haiite onpenenenue GyHKIMH, HEIPEPHIBHON B TOUKE.

Onumure TUIBI TOUEK pa3pbiBa QYHKIIUH.

Cdopmynupyiite cBoiicTBa GyHKIIMMA, HEMPEPHIBHBIX HA OTPE3KE.

Tema 4. ludpdepenunajibHOe HCHHUCTIeHHEe (PYHKIMU OHO MepeMeHHOoi

N3y4nB 1aHHYIO TEMY, CTYJIEHT JIOJIKEH:

3HAnb.
[ ]

OmpeeieHrue MPOU3BOAHOM, €€ MEXaHUYECKHI U TEOMETPUUECKUIN CMBICTT;
MIPOU3BO/IHBIE OCHOBHBIX AJIEMEHTapHbIX QYHKIUI U npaBuia 1uddepeHInpoBaHuS;
JOCTAaTOYHBIC YCIOBUS MOHOTOHHOCTH Ju(depeHIupyeMoit QyHKITUN;

ompezeNieHue 3KcTpeMyMa (QyHKIUY;

HEO0OXOIMMbIE M JOCTaTOYHBIE YCJIOBHUS CYIIECTBOBaHUS 3KcTpemyMma auddepeHuupyeMon
byHKINH;

OTpe/iesieHUE BBIMYKJIOCTH (BOTHYTOCTH) KPUBOM HA MHTEPBAJIE;

JOCTAaTOYHBIE YCIOBUS BBIMYKIOCTU Ipadrka QyHKIIMK HA UHTEPBAJIE;

oTpe/iesieHue TOYKHU eperuda KpuBoii;

JOCTATOYHBIE YCIOBUS CYIIECTBOBaHMSI TOUKH Iepernda Ha KPUBOK;

BH/JIbI ACUMIITOT I'papuKOB;

onpenenenue auddepenuana GyHKIUN B TOUKE, €T0 CBOWCTBA U T€OMETPUUECKUN CMBICT;

HaxXoOJUTh NpPOH3BOAHbIE M auddepeHIManbl CcnoXHON ¢GyHKIMH, 0OpaTHOW (yHKINH,
GyHKIUY, 3aIaHHON TTApaMETPUYECKH, BBITIOHATH JIorapu@Muieckoe TudQepeHIupoBaHKe;
MPUMEHSTH MPaBWIO JIomUTassl Il pACKPBITHS HEOTIPEICIICHHOCTEHH;

HAXOJIUTh YPAaBHEHHsI aCUMITOT rpauKOB;

HCCICaA0BaTh (bYHKHHH C IIOMOIIIBIO HpOI/I3BO,Z[HOI71 " CTPOUTH UX Fpaq)I/IKI/I;
BBITIOJIHATD HpI/I6JII/I)KeHHBIC BBIYUCJICHUA IIPpHU TOMOIIH ,Z[I/I(l)(l)epeHI_lI/IaJla.

énadems MeToaMu AU HepeHInaIbHOTO HCUNCIIEHUS QYHKIIMU O/THOM MepeMEeHHOM.

BOHpOCH AJI1 CaMOITPOBEPKH.

1.
2.
3.

JaiiTe onpeneneHne Mpou3BoAHON QyHKINU.
CohopmynupyiiTe TeOpeMy O CBSI3H HEMIPEPHIBHOCTH U JUPPEepeHIUPYEMOCTH (PYHKIIHH.
CohopmynupyiiTe TeopeMy O JOCTaTOYHOM YCIOBUM MOHOTOHHOCTH aupdepeHnmpyemoit

¢byHKIUH.
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JaiiTe onpeneneHust SKCTPEMyMOB (QYHKITUH.

ChopmynupyiiTe TeopeMy O JOCTaTOYHBIX YCIOBHSX BBIIYKIOCTH TIpaduKa JIBAXKIbI
maddepenuupyemoii GyHKINH.

6. Jaiite ompeneneHre aCUMOTOTHI rpaduka GyHKINH.

7. Cdopmynupyiite onpenenenue nuddepennmana GyHKIINN U €T0 CBOWCTBA.

o

Tema S. UuTerpajibHoe ucuuciaeHne pyHKuuii OHOM MepeMeHHOM
[Ipu wm3yyeHnn TEeMBI 0CO0O€ BHHMAaHHUE HEOOXOIUMO YICTUTh TEXHUKE HHTEIPUPOBAHHUS U
MPUJIOKEHUSIM MHTETPAIOB (BBIYUCICHHUE IUIOMIA/IEH, 0OBEMOB Tel, JUIMHBI Jyrd KPUBOW, pabOTHI
CHJIBI).
W3yuuB naHHyo TeMy, CTYAEHT JOJIKEH:
3HaMb:
®  CBS3b MEXJ]Y IepBOOOPA3HBIMU OT AAHHOUN (PYHKIINH;
JIOCTATOYHBIE YCIOBUS CYIIECTBOBAHMS HEOIIPEIEIIEHHOTO UHTErpaa;
OCHOBHBIE METO/Ibl HHTETPUPOBAHMS: 3aMEHa IEPEMEHHON U HIHTETPUPOBAHUE IO YaCTSIM;
Tr€OMETPUUECKUN CMBICI OTIPEAETICHHOTO HHTErpaa;
CBOMCTBA OIPE/IETICHHOTO NHTETpaa;
HecOOCTBEHHBIE UHTETrpabl 1-ro u 2-To poja, UX CXOJUMOCTb U BBIUMCIICHUE;
CBOMCTBa IBOMHOTO MHTErpalia;

ymemy:
® HHTErpUpPOBATH MIPH MOMOIIYU 3aMEHbI IEPEMEHHOM U M0 YacTIM;
® UHTErpUPOBATh  pAllMOHAIBHBIE JOpoOM TpU  TOMOIIM  METOJla  HEOIpPeAeTeHHBIX

K03 puIMeHTOoB;
® BBIUMCIATH MPH TOMOIIM ONPEACICHHOTO WHTErpaia IUIOMAab B JIEKapPTOBOW M B TOJISIPHOMN
crucTeMax KOOpIHMHAT, O00bEeM Teia BpalleHHs, [UIMHY Iyrd IUIOCKOW KpPWBOW, IJIONIAIh
MOBEPXHOCTH TeJia BPaIICHUS;
gnadems METOJAMHU UHTETPATLHOTO UCYUCIICHUSI QYHKIIUU OTHON TIEPEMEHHOM.

Bompocs! 11t caMOTIpOBEpKH.
1. J[laiiTe onpeneneHus nepBoOOPa3HOM U HEOIPEAETICHHOTO HHTETPaa;
2. CoopmynupyiiTe OCHOBHBIE CBOWCTBA HEONPEIENEHHOTO HHTETpaJIa.
3. JlaiiTe ompezeneHue MpaBUIbHOW M HEMPABUIBHOW PAlHOHAIBHOM APOOH.
4. JlaiiTe onpeaeneHne ONpeIeIEHHOTO HHTErpaa.
5. Coopmynupyiite Teopemy bappoy o muddepeHnupoBaHnr HHTErpana C NEpEeMEHHBIM
BEPXHUM TIPEJICIIOM.
3anumure popmyny Herotona — JleitOnuna.
7. Cdopmynupyiite TeopeMy O CpeaHeM JUIsl ONpeNeIEHHOIO MHTerpaja U ee reoMeTpUuYecKui
CMBICIL.

o

Tema 6. ludgdepennnanbHoe ucuucaeHne PYHKIUN HECKOJIbKHUX NepeMeHHbIX

[Ipu m3ydeHun teMbl 0ocoboe BHUMaHHE HEOOXOAMMO YIENUTh KIACCU(PUKALUU MOBEPXHOCTEH 2-TO
MOpsAZIKa, OCHOBHBIMHM TMOHATUSAM TeopuH (GYHKUMH Heckosibkux mnepemeHHbix (®HII): mpenen,
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HENPEPBIBHOCTh, YaCTHAas W TMOJHAs MPOM3BOJHAS, MONHBIM auddepeHnnan, a TakKe TEXHUKE
maddepennnpoBanus OKII u rccaenoBanmio ee Ha IKCTPEMYMBI.
N3yuuB 1aHHYIO TEMY, CTYACHT JAOJIKEH:
3HAMb:
® OCHOBHBIE BUIbl IOBEPXHOCTEHN 2-TO NOPSAIKA;
e ocHoBHble noHATUsA Teopun PHII (obmacTs ompeneneHus, YacTHBIE U MOJHOE MPHUPAIIEHMUS,
YacTHBIC U MOJIHBIEC TIPOU3BOIHBIE, TOJHBIN AU depeHiuan);
®  CBsI3b MEX]y IOJHBIM MpHUpAIICHUEM U TOTHBIM Tuddepennnanom OHIT;
e omnpenenenue skcrpemyma ®OHII, HeoOXoaumble M AOCTATOYHBIE YCIOBHUSI CYIIECTBOBAHUS
skcrpemyma OHII;
® OIpeeleHUs] TPOU3BOIHBIX BBICIINX MOPSIIKOB;
ymemy:
e HaxoJuTh YacTHbIE Tpou3BoaHble DHII;
T depeHInpoBaTh CI0KHYIO U HeABHO 3a1aHHyto OHITL;
HaxoJUTh YacTHbIe npou3Boaubie @ HII BeICIIMX NOPSIIKOB;
HaXOJUTh MOJHBIN Auddepenman;
MPUMEHTH MU depeHnnan A BblYMciIeHus NpuommkeHHbIx 3HaueHuit ®HIT;
HaXOJUTh II00abHbIE 3KCTPEMYMbI GYHKIIMU JBYX EPEMEHHBIX B 3aMKHYTOM 00s1acTy;

énadems MeToamMu 1 depeHIaTbHOT0 HCUNCIEHNS (QYHKIIMN HECKOJIBKUX MepEMEHHBIX.

Bomnpocs! 1151 caMonpoBeEpKH.

[Tepeuncnure ciocoos! 3amanust GHII.

Haiite onpenenenus npeaena GHII, ee HenpepbIBHOCTH.

Jaiite onpenenenue yactHoil mpor3BogHoM OHII.

Jaiite onpenenenue nogHoro auddepennmana OHII.

Cdopmynupyiite nocrarounsie ycaoBus nuddepermupyemocta OHIT.
CdopmynupyiiTe CBOHCTBO HHBAPUAHTHOCTH (OpMBI TIOJIHOTO AuddepeHiana.
CdopmynupyiiTe CBOHCTBO CMEIIaHHBIX TPOU3BOAHBIX BhICIIMX TTOpsakoB OHIT.
JlaiiTe onpeneneHus JOKAJIbHOTO U TI00anbHOTOo 3kcTpeMyma OHIT.
Chopmynupyiite HeoOXOAMMBIE U JIOCTATOUHBIE YCIOBHUS CYHIECTBOBAHHUS JIOKAJIHHOTO
skctpemyma OHIIL.

CoNo~LWNE

Tema 7. Ju¢depeHunaibHble YPABHEHUS

[Tpu u3yueHnn TeMbl 0c000€ BHUMaHKE HEOOXOAUMO YIEeIUTh MpeICTaBIeHHIO O TuddepeHInaIbHOM
ypaBuenuu ([VY), xnaccudukauuu Y, 3amaue Komm mns Y 1-ro u 2-ro mopsaxkoB, OCHOBHBIM
Merogam peuienus Y 1-ro m 2-ro nopsakos, quHeHbIM Y 2-ro nopsiaka, HOpMaabHOM cucTeMe
0OBIKHOBEHHBIX J[Y.

N3yuuB 1aHHYIO TEMY, CTYACHT JIOJIKEH:

3HAMb:

° OoCHOBHbIe MOHATHS Teopuu JY: mopsmok Y, oOmiee W 4acTHOe pelieHus, OOHMi U
YaCTHBIA UHTETPAJI, HaYaJIbHbIC YCIIOBUS;

° MeToapl uHTerpupoBanus JIY 1-ro mopsiaka ¢ pa3aenstouiuMUcs NEpPeMEHHBIMH,

OJHOPOJHBIX, JIMHENHBIX, 1Y beprymu;
METO/AbI MHTETpUpOBaHUs Y BBICIIMX NOPSAAKOB, JONYCKAOIIMX TOHUKEHHUE TIOPSIIKA;
CBOMCTBA YaCTHBIX PEIICHUM JIMHEWHBIX OJHOPOAHBIX Y N-ro mopsaka;
BPOHCKHAH YAaCTHBIX PELIEHUN JIMHEUHBIX OJHOPOAHBIX Y N-ro mopsiaka, ero CBOMCTBA;
METOJI MHTETrPUPOBAHHUS JIMHEWHBIX OJHOPOAHBIX /Y N-ro mopsaka ¢ NOCTOSSHHBIMHU
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Koa(hduImeHTamMu;

CTPYKTYpPY M METOJ MOJY4EHHUs OOILIEro pelieHus JIUHEWHbIX HeoJHOopoaHbIX Y n-ro
MOPAIKA;

METO/l Bapualy IIPOU3BOJIBHBIX IIOCTOSIHHBIX JUIS PELICHUS JIMHEMHBIX HEOMHOPOIHBIX /1Y
2-TO TIOPSIZIKa;

METO/I IOBBIILIEHUS TOPSAKA AJIs PELICHUSI HOPMAJIBHBIX CUCTEM JIMHENHHBIX /(Y

ymemy:

ompenenaTs T TuhHepeHIIHATLHOTO YPAaBHCHHUS,

pewatb ocHOBHbIE TUIbI JIY 1-ro nopsaxa u 3agauy Komm iis 3TuX ypaBHEHU;

pemarb ocHOBHBIE TUIIBI [IY 2-ro mopsjaka, JOMycKarolue NOHWKEHUE NMOPAIKa, U 3a7a4y
Komm miis 3THX ypaBHEHU;

MIPOBEPSATH JUHEHHYIO HE3aBUCHMOCTh YAaCTHBIX PEUICHUM JMHEHHBIX OJHOpOAHBIX Y n-
ro MOpsAIKa;

pemarb JUHEWHbIE OAHOpOaHbIE J[Y N-TO mopsiaka npu MOMOIIA XapaKTEPUCTUUECKOTO
YpaBHEHUS;

peuarh JuHeHbIe HeoqHOpoAHbIe 1Y 2-T0 nmopsiaka ¢ mpaBoi 4acThIO CIIEUAIBHOTO BUAA
[P MIOMOIIIM METOIa HEOIPEIEIEHHBIX KO PULINEHTOB;

pelmarh JUHEWHbIe HeoaHOopoAHble Y 2-ro mopsaka Nnpu MOMOIIM METOJa BapHualyuu
MIPOU3BOJIBHBIX MTOCTOSIHHBIX;

pemarb cucTeMbl TUHEWHBIX 1Y 1-r0 mopsiaka METOJ0M MOBBIIIEHUS MOPSIKA.

é1adems METOJAMH pelieHus AUPPepeHInanbHbIX YPaBHEHUH.

Bomnpocs! 1151 caMonpoBEpKH.

o

. ChopmynupyiiTe TeOpeMy CYIIECTBOBaHHUS M €IMHCTBEHHOCTH penreHus 3anaun Komm mis Y
1-ro mopsiaka.

Chopmymupyiite 3agauy Ko st JIY 2-ro nopsiaka.

[Tepeuncnure ocHOBHBIE TUIIBI Y 2-r0 mopsiaka, JOMyCKalOIMe MOHKEHUE TTOPSIIKA.
Chopmynupyiite TeopeMy 00 001IeM pelIeHUH JIMHEHHOTO 0qHOpoaHOoro JIY 2-r0 mopsaka.
ChopmynupyiiTe TeOpeMy O CTPYKType OOIIETO peleHus JUHEHHOTO HeoaHopoaHoTo Y 2-r0
MOPSLIIKA.

ZanummTe ¢GopMyiny oOImero pemeHus JUHEeHHOro oaHopoaHoro JIY 2-ro mopsiaka ¢
MOCTOSIHHBIMH KO3 (UIIMEHTaMH B ClIydyae Pa3JIMYHbIX BEIIECTBEHHBIX, PABHBIX BEIIECTBEHHBIX
1 KOMIUIEKCHO-COTIPSHKEHHBIX KOPHEH XapaKTepUCTHUECKOTO ypaBHEHUSI.
3anumute QOpMYNbl YAaCTHOTO peEIIeHUs JIHMHEWHOro HeomHopomHoro /1Y 2-ro mopsaka c
MpaBoii 4yacThio 1-T0 U 2-TO CIENUaIbLHOTO BUIA.
3anuiuTe yCIOBUS Bapualuu Ui JIMHEHHOTO HeogHopoaHoro Y 2-ro nopsaka.

3anuimmre oOIIMA BUI HOPMAIbHOW CUCTEMBI JIMHEHHBIX J[Y N-ro U 2-ro mopsaka.

Tema 8.1 Teopusi BeposiTHOCTEI: Ciry4yaiiHbIe COOBITHSA

IIpu u3ydyeHum Tembl 0c0OO€ BHUMaHUME HEOOXOJMMO YAEIUTH TMOHATHUAM TEOPHUH BEPOSITHOCTEH
(cmygaiiHoe coObITHE, BEPOSATHOCTH COOBITHS)
W3yuuB naHHYIO TEMY, CTYJIEHT JOJDKEH:
3HAMb!
® OCHOBHBIE (POPMYJIBI KOMOMHATOPHKH: IEPECTAHOBKHU, Pa3MEIICHNUs, COUCTAHUS;

OCHOBHBIC BU/JIbI COOBITHIA: Cﬂy‘{aﬁHBIC, JAOCTOBCPHLBIC, HCBO3MOXHBIC,

[
® KIIACCUYECCKOC, TCOMETPUUCCKOC U CTATUCTUYCCKOC OMMPCACIICHUS BEPOATHOCTHU CO6BITI/I$I;
[ ]

TCOPCMBI O BEPOATHOCTH MPOU3BCACHUS 3aBUCUMBIX U HE3aBUCHUMBIX CO6BITHI>1;



ymemy:
[ ]
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TCOPCMBI O BEPOATHOCTH CYMMbI COBMCCTHBIX U HCCOBMCCTHBIX CO6BITHﬁ;
(bopmyity monHO# BeposiTHOCTH, (hopmyssl baiieca;
MOBTOPEHHUE UCIIBITAaHM, popmyna bepuymu, acumnrorndeckue popmynsl beprysm;

HaXOJUTh BEPOSTHOCTH CIIy4ailHbIX COOBITUI;

enaoems MCTOAaMU PCIICHUA 3a4a4 [0 TCOpUU BepOHTHOCTef/'I.

Bonpocs! 1151 caMOnpoBeEpKH.

1.
2.

SR

JlaiiTe akcMOMaTUYECKOE OTIPEIeTICHUE BEPOSITHOCTH COOBITHS.

ChopmynupyiiTe ompeneneHue MPOU3BEIACHUS COOBITHI, CYMMBI COOBITHIA, TIOJHOM TPYIIITHI
COOBITHH.

OHI/IHH/ITC, YTO TaKO€ HE3aBUCHUMBIC UCIIBITAHUSA 10 CXEME BepHy.]'IJ'II/I.

Chopmynupyiite T0KaIbHYIO U HHTErpajibHbIE TeopeMbl MyaBpa-Jlamaca.

3anumute popmyny beprymiu. B kakux ciaydasx oHa UCIONb3yeTcs?

Jaiite ompezneneHue MpOCTEHIIEro NOTOKAa COOBITHI, €ro CTallMOHAPHOCTH, OPAMHAPHOCTH U
OTCYTCTBUS MIOCJEACUCTBHS.

3anummte popmyny [lyaccona. B kakux cirydasx OHa UCTIOIB3YeTCs ?

Tema 8.2 Teopusi BeposiTHOCTEH: CIy4YallHbIe BeJIMYMHBI

N3yunB n1aHHYIO TEMY, CTYJICHT JIOJIKEH:

3HAnb.
[ ]

YHCIIOBBIE XapaKTEPUCTUKH TUCKPETHBIX U HEMIPEPHIBHBIX CIIy4allHBIX BEIHYUNH;
OMHOMHUAIbHOE, MyaCCOHOBCKOE, PaBHOMEPHOE W HOPMAaJIbHOE paclpeaeseHHs] CIydailHbIX
BEJIMYMH U UX XapaKTEePUCTUKH;

MOMEHTBI CITy4ailHOM BEJIMYMHBI, X BBIYMCICHUE U B3aUMOCBSI3b;

CUCTEMBI JABYX CIy4YailHBIX BEJIMYUH U UX XapaKTEPUCTUKU;

BBIOOPOYHBINA METO/I, CTATUCTUYECKOE pacrpeiesieHue BhIOOPKH;

YHCIIOBbIE XAapaKTEPUCTUKH CTATUCTHUYECKOIO paclpejeeHus: BBIOOpOYHAS  CpenHss,
BBIOOpOYHAs Jucrepcusi, BEIOOpoyHOe cpenHee kBajapartuyeckoe otkiioHeHue (CKO), mona,
Me/I1aHa;

COCTaBJISITh 3aKOH PaCIpeie/iCHHs AUCKPETHOHN CITy4allHOM BEJTMYUHBL;

HAXOJMTh TUIOTHOCTH U (DYHKIIMIO pacripeeIeHNsI HEIIPEPhIBHOM CITy4aiiHOW BEINYHHbI;
HAXOJMTh YHCJIOBBIC XApPAKTEPUCTHKH CIyYaiHBIX BEIUYMH (MaTeMaTH4eCKOe OXKHUJIAHHE,
mucnepcusi, CKO);

HAXOJMTh BEPOSATHOCTh MOMAJaHUS HOPMAIbHO PACHpPEACICHHON CIIydalHOW BEIMYHHBI B
3aJ[aHHBIN HHTEPBAJ;

énademo MCTOMaMU PCIICHUS 3a4a4 [0 TCOpUUn BepOHTHOCTCﬁ.

BOHpOCH AJI1 CaMOITPOBEPKH.

1.

ok w

JlaiiTe ompeneneHus ClIydyailHOH BENWYMHBI, €€ (YHKIUHU paclpesieleHusi, MaTeMaTu4ecKoro
oxxunanus, pucnepcuu u CKO.

JlaiiTe XapaKTepUCTHUKY HHTerpaiabHoi ¢yHkuuu Jlamnaca. Kak oHa cBsizaHa ¢ (yHkuuein
HOPMAJIbHOTO pacrpeeneHus?

CdhopmynupyiiTe mIpaBUIIO TPEX CUTM.

CohopmynupyiiTe HEHTPATBHYIO PEAETbHYIO TEOPEMY.

Coopmynupyiite Teopemy Uebblesa.
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JlaiiTe ompeneneHus KOPPEISAIMOHHOTO MOMEHTa W KOA(pQHUIMEHTa JTUHEHHOW KOPPEISIHUU
CUCTEMBI JBYX CIIy4allHbIX BEJIMYUH.

Tema 9. MaTemaTn4ecKas CTATHCTHKA

[Ipy w3ydyeHuun TeMBI 0CO0O€ BHHMAHHE HEOOXOJMMO VYIACIUTh MOHITHUAM MaTEeMaTHYEeCKON
CTaTUCTHKH (TeHepaibHas coBOKymHOCTh (I'C), BapuanmoHHBIA DS, BEIOOpPKA, OICHKH MapaMeTpOB
pacmpeseNieHus), a TaKKe CTAaTUCTUYECKHMM METOJaM OOpa0OTKH 3KCIEPUMEHTAIBHBIX JTaHHBIX
(mpoBepka rurnoTes, KOpPEISUUOHHBIN U PETPECCUOHHBIN aHAIIN3).

W3y4uB naHHYIO TEMY, CTYIEHT AOJDKEH:

3HANnb.
[ ]

BBIOOPOYHBINA METOJI, CTATUCTHYECKOE PaCIpeIelIeHHe BEIOOPKH;

YUCJIOBBIC XAPAKTCPUCTHUKKU CTATUCTHYCCKOTO pPaCHpCACIICHUA: BI)I60p0‘~IHa$I Cpeanss,
BBIOOpOYHAs Jucnepcusi, BEIOOpouHOEe cpenHee kBajparuyeckoe oTkioHeHue (CKO), mona,
Me/MaHa;

SMITUPUYECKHE MOMEHTHI pacTpe/ieIeHuUs;

CTaTUCTUYCCKUC OLCHKHU IMapaME€TPOB paClpCaACICHUA U Tpe6OBaHI/I${ K OIICHKaM,
WHTEPBAIBHBIC OIICHKH TapaMeTPOB HOPMAIBHO pacIpeeIeHHOTO PHU3HAKa;

MECTOJbI IPOBEPKU CTATUCTHYCCKUX TUIIOTE3;

Kputepwuii cornacust y” [Tupcona;

OCHOBBI KOPPEJSIIIMOHHOTO aHaiu3a (KOppessHOHHAas CBs3b, JMHEWHas perpeccus Y Ha X,
K03 (UIIMEHT KOppesluy, KOPPEIILHOHHOE OTHOLLIEHNUE);

OCHOBHBIE THUIIBI CIIyJalHbIX IPOLIECCOB, X YMCIIOBBIE XapaKTEPUCTUKH;

ypaBHeHus1 KosimoropoBa ajist BEpOSITHOCTEM COCTOSHHMIA.

COCTaBIISATh BapHAllMOHHBIA PsJ, CTATUCTUYECKOE PpaCHpeleseHne BBIOOPKH, MOJIUTOHBI U
TUCTOTPaMMBbI YaCTOT U OTHOCUTEJIBHBIX YaCTOT;

HaxXOJHUTh YHCJIOBBIE XapaKTEPUCTHKU BBIOOPKHM M CTATUCTHYECKHE OIICHKH I[apaMeTpoB
pacnpenenenus npuszHaka ['C;

HaxXOJUTh JIOBEPUTEIbHBIA HHTEpBAJ Ui MaTEMaTHYECKOrOo OXKHMJAHUS HOPMaIbHO
pacrnpeieIeHHOro Ipu3HaKa nmpu u3BecTHOM U nipu HeusBecTHoM CKO npusnaka ['C;
MIPOBEPSATH TUIIOTE3y O HOPMAIBHOM pacIpeleIeHny Mpu3HaKa X reHepaabHOW COBOKYITHOCTH;
HAXOJUTh BBIOOpOUHBbIE ypaBHeHHs perpeccur Y/X um X/Y ¢ HCHOJIB30BaHHEM METOA
HAaMMEHBIINX KBAaJPAaTOB U C UCIIOJIb30BAaHUEM KOA(PDUIIUEHTA TUHEHHON KOPPEIISIINH;
HaxoJuTh (puHaTbHBIE (TpeAeNbHbIE) BEPOATHOCTH COCTOSHHUNH B MAapKOBCKHX CIy4alHBIX
npoieccax.

énademo METOJJaAMH MAaTEMAaTHUYE€CKOM CTATUCTHKU JIJIsS O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.
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INEPEYEHD O(SHOBHOI?I U JOINOJIHUTEJIBHOM YUYEBHOHM JIUTEPATYPHI,
HEOBXOJUMOM JIJIS1 OCBOEHUS JUCHUIIJINHBI <MATEMATHKA»

OcHoBHas JIUTEpaTypa

1.

bepman, I'. H. COopHuK 3amad 1o Kypcy MaTeMaTHYeCKOro aHanmusa : yde0. mocobme / I'. H.
bepman. - [22-¢ uzn., nepepab.]. - Cankr-IletepOypr : [Tpodeccus, 2005, 2004, 2002, 2003, 2001. -
432 c. : wn. (787 wt. Ha aOOHEMEHTE).

. I'mypman, B. E. PykoBOACTBO K PELICHHIO 33/1a4 IO TEOPUU BEPOATHOCTEH M MaTEMaTH4ECKOM

cTatucTuke : y4ed. mocoome mis By3oB / B. E. 'mypman. - 6-e u3z., gom. - Mocksa : Beicir. k.,
2002. - 405 c. : un. u 6o7ee panane n3nanus (347 mr. Ha aDOHEMEHTe).

[Mucemennswiit, JI. T. Koncnekt nekuwii mo BeIciield marematwke : [momubid kype] / . T.
[Tucemennsrit. - 10-e u3n., ucnp., 9-e¢ u3a. ; 8- m3a. ; 7-e u3a. ; 6-¢ u3., uchp.- MockBa : Alpuc-
npecc, 2011, 2010 ; 2009, 2008 ; 2007. - 602, [1] c. : un. (266 wT. Ha abOHEMEHTE).

. IImcemennsiit JI. T. KoHcnekT JieKuuil o T€OPUHM BEPOSITHOCTEM, MAaTEMaTHYECKON CTAaTUCTUKE U

ciyqaitaeiM Tiporieccam / JI. T. ITucemennsiid. - 5-¢ usn. ; 4-e usn., ucnp. - Mockaa : Aiipuc-Ilpecc,
2010 ; 2008. — 287 c. : wir. (177 mt. Ha abOHEMEHTE).

JdonmosiHuTe/IbHAS JIUTEpPATypa

1.

I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTuyeckasl CTaTUCTUKA : y4e0. mocoOue AJisi By30B /
B. E. I'mypman. - 8-e u3n., crep. - Mockga : Beicm. mk., 2002. - 479 c. : un. u 6onee paHHue
m3nanus (361 mT. Ha aboHEMEHTe).

Hanxko, I1. E. Beicimas marematuka B ynpaxHeHusx W 3amadax. B 2 4. U. 1 / II. E. [lanko, A. T.
[Torog, T. f. KoxxeBHUKOBA. - 5-€ m31., ucnp. - Mocksa : Beicmt. mik., 1999, 1997, 1996. - 304 c. :
ui. (115 mT. Ha aboHEMEHTe).

Hanxko, I1. E. Beicias Mmarematuka B ynpakHeHUsX u 3amadax : B 2 4. Y. 2 / I1. E. Jlanko, A. T.
[Torog, T. fI. KoxxeBHUKOBA. - 5-€ m31., ucnp. - Mocksa : Beicut. mk., 1999, 1997, 1996. - 416 c. :
ui. (139 mt. Ha aboHEMEHTe).

[Humaues B. C. Beicias matemartuka: y4eb. nmocobue s 6akanaBpos: [6a3osiii kypc] / B. C.
[Mumaues; mox pen. A. H. Tuxonosa. - 8-e uzn., mepepad. u nom. - Mocksa: FOpaiit, 2012. - 447 c.:
ui1. u 6osiee paHHue u3aanus (247 mT. Ha abOHEMEHTE).
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