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1 Ilean u 3a1a4n 0CBOEHMSI AU CHMILJIMHBI

Hean (mesm) OCBOCHUS AMCIUIUIMHBI — OBJIAJCHUE CTYIEHTAMU MaTEeMaTHYECKHUM armaparoM IJis
aHaJM3a, MOJICTUPOBAHMS M PEIICHHUS MMPUKIIAIHBIX 33/1a4 B CHCTEME TETUIOCHAOKEHUSI.
3agaun:
—HM3y4YUTh OCHOBHBIC MATEMAaTUYCCKUE MMOHSATUS HEOOXOAMMBIE JIJISl PEIICHHSI HH)KEHEPHBIX 3a]1a4;
—OBJIJIETh OCHOBHBIMU ITPUEMaMU aHAJIM3a U MOJEIUPOBAHUS YCTPOUCTB, MPOLIECCOB U SABJICHUHN MpHU
MOUCKE ONTUMAIbHBIX PEIICHUN MPUKIIATHBIX 33/1a4;
—BbIpa0OTaTh y CTYIEHTOB YMEHHME CaMOCTOSITEJIBHO PACHIMPATh CBOWM 3HAHMSI, MPOBOJAUTH aHAIM3
MPUKJIATHBIX WHKCHEPHBIX 3a71a4.

2 MecTo AUCHMILVINHBI B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMBbl

JuctummHa oTHOCHTCS K 6a30B0# acTu 6oka [l « IuCuImHbL (MOITYITN )»
[TpepexBU3UTHI JUCHMILIUHBL: Omcymcemeyom

[TocTpexBusutsl aucuuruiunbl: b1./[.5.4 Bezonacnocmu orcusnedeamenvrocmu, b1.J[.5.14 Ocnogwl
aKOHOMUKU U Gunancosol epamomuocmu, b1.J[.B.22 Dnexmpuueckue mawunst, b1.J1.5.23 Dnexmpuueckue
u anekmpouusie annapamol, b1.J[.5.24 Onexmponuxa, b1.J[.B.2 Ocnosvi snexkmposnepeemuxu, b1.J[.B.6
Cneyuanusupoganuvoe npozpammuoe obecneueHue 01 NPOEKMUPOBAHUSL CUCEM 3IeKMPOCHAOICEeHUs,
b1.J1.B.13 Ilepexoomnvie npoyeccol 6 anekmposnepeemuueckux cucmemax, bl.J[.B.14 Texnuxa evlcoxux
HAnpsoiceHul

3 TpeGoBanus K pe3yJabraramM 00y4eHHUsI 110 AUCHHUIINHE

[Tpouecc n3yueHus: AMCUUIIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIONIUX PE3yabTaTOB 00yUeHUs

[1nanupyemsble pe3yabTarTsl
K o0y4eHus MO AUCHUIIUHE,
0J1 U HANMEHOBaHHE Kon 1 HanMmeHoBaHMe UHIUKATOpa
. XapaKTEPU3YIOIHE ITaITbI
(bopMHUpyeMBIX KOMIIETEHIIUH JOCTHKEHUS] KOMIIETCHIINN
(dbopmMupoBaHUs
KOMIIETCHINI
OIIK-3 Cnocoben npumensats | OIIK-3-B-1 [Ipumensier maremarndeckuii 3Harp:
COOTBETCTBYIOIIUN (PU3UKO- arnrmapar aHAJIMTHYECKON T€OMETPHUH, - MareMaTU4eCKui arrmapar
MaTeMaTH4eCKUH anmapar, JUHEWHOU anreOpbl, TUPPepeHINaTIbHOIO U |aHAIUTUYECKOW TeOMEeTpuH,
METO/Ibl AaHAJIN3a U MHTETPAIbHOI0 UCUUCIIEHUS (YHKIIMHN OHOM |JIHMHEHHON anredpsl,
MOJIETMPOBaHMS, NEepEeMEHHOM, TeoprH (PYHKIIMU HECKONBKUX | Au(depeHInaIbHOro u
TEOPETUYECKOTO U MIEPEMEHHBIX, TEOPUH (PYHKLIUU WHTErpajabHOrO MCUUCTICHUS
9KCIEPUMEHTAILHOTO KOMIUIEKCHOTO TIEPEMEHHOTO, TEOPUH PAIOB, |(QyHKIUU OJIHOM
WCCJIEIOBAHUS NIPU PEIIEHUH | Teopuu AudQepeHnanbHbIX YpaBHEHUN MIEpEMEHHOM, TEOpUHn
npo¢eCCHOHANBHBIX 3a/1a4 byHKIIH HECKOJIbKHUX
MIePEMEHHBIX, TEeopuun
(GYHKIMM ~ KOMIUIEKCHOTO
TIEPEMEHHOTO, TEOpuun
pAIOB, Teopun
b depeHInaTbHBIX
ypaBHEHUU
Ymerb:
-CaMOCTOSATEIBHO
UCIIOJIb30BaTh
MaTeMaTHYECKUN  aIapar,
METOABI aHaJIn3a u




Kox u HaumenoBauue
(hopMHpPYEMBIX KOMITCTCHITHI

KOII U HAMMCHOBAHUC NHUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThbl
oOydYeHHUs 10 JUCITUTUINHE,
XapaKTepU3YIOIIHNE FTaIlbl
dhopMupoBaHUs
KOMITICTCHITUM

MOJICJIMPOBAHMS,
TEOPETUYECKOTO u
AKCIEPUMEHTAIBLHOTO
HCCJICIOBAaHUS npu
pELICHUH 3a/1a4

Baanersn:

- HaBbIKAMH TPUMEHEHUS
COOTBETCTBYIOIIETO
(bU3HKO-MaTeMaTHIECKOTO
arrapara rnpy peleHuu
3a;au

4 CTpyKTYypa M cojiep:KaHue AUCHUTIIHHbI

4.1 CTpyKTypa QU CHUILTHHBI

OO0m1ast TpyI0EMKOCTh AUCHUIUIMHBI cocTaBisieT 10 3aueTHbIX equuull (360 akajeMHUYECKUX YacoB).

TpynoeMkocTs,
Bun paboter aKaJeMHYCCKHIX 9aCcOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
Oo0uas Tpy10éMKOCTh 144 144 72 360
KonTakTHas padora: 7,25 15,25 11,5 34
Jlextuu (JI) 4 10 6 20
[TpaxTrueckue 3anstus (I113) 2 4 4 10
Koncynpranun 1 1 1 3
[TpomekyTodHasI aTTecTaIus (3a4eT, SK3aMeH) 0,25 0,25 0,5 1
CamocrosiTesqibHas padora: 136,75 128,75 60,5 326
- BBINOJIHEHUE KOHMPOTLHOU pabombl 30 30
- npopabomka u nOBMopeHuUe 1eKYUOHHO20
mamepuana u mamepuana y4eoOHuKos u
YuebOHbIX nocodull 60,75 59,75 10,5 131
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM 67 60 11 138
- 10020MOBKA K IK3AMEHY 9 9 9 27
Bua uToroporo KOHTpoOJIs (3a4eT, IK3aMeH, 3K3aMeH 3K3aMeH 3K3aMeH
auddepeHPOBAHHBIN 3a4€T)
Paznens! aucuunauHel, n3yyaembie B 1 cemectpe
KonunyectBo yacos
Ne HanmMeHnoBaHue pasnenos ayAuTopras BHEAYJI.
pasnena BCETO abora
113 | Jip pabota
1 Jluneiinas anredpa 19 2 2 15
2 Bekrophast anredpa 15 15
3 AHanuTHueckas reoMeTpus 19 19
4 KommnekcHble yncna 19 19
5 BBenenune B MareMaTH4YECKUI aHAIN3 20 20
6 HuddepenunanbHoe ucurcienne GyHKIuN OqHON 20 20
MIEPEeMEHHOMN
7 WccnenoBanne GyHKITMU C TOMOIIBIO TPOU3BOJI- 17 2 15




KonnuectBo yacon
Ne HaumenoBanwue pa3aenoB ayAuTopras BHEay/I.
pazznena BCETO abota
T 13 | Jip pabota
HBIX
8 Teopurss MHOTOUYJICHOB 15 15
Uroro: 144 4 2 138
Paznensl AUCIUIUIMHBI, H3y4YaeMbIe B 2 CeMecTpe
KosnmuecTBo yacoB
Ne HawnmeHoBaHue paszienos ayAuTopHad BHEay]I.
pasnena BCETO abora
T 13 | 7P pabora
9 Heonpenenennprii muHTETpa 26 4 2 20
10 OnpeneneHHblil HHTErpajl 22 2 20
11 OyHKIMHA HECKOJIBKHX 20 20
MIEPEMEHHBIX
12 WuTerpanpHOe ucunciaeHne GyHKIUHT MHOTUX Tie- 20 20
PEMEHHBIX
13 Juddepenunanpapie ypaBHEHHS 31 4 2 25
14 Paner 25 25
Hroro: 144 10 | 4 130
Paznensr qucuuIuMHel, U3y4aeMbie B 3 cemecTpe
KosmuecTBo yacoB
Ne HaumeHnoBanue paznienos ayAuToprad BHeay/I.
pasznena BCETO abora
T 113 | JIp pabota
15 Teopus rpados 32 2 30
16 Teopust BeposSITHOCTEH 1 MaTeMaTu4ecKast 40 4 4 30
CTaTUCTHUKA
Hroro: 72 6 4 62
Bcero: 360 20 | 10 330

4.2 Coaep:xanue pa3/ejioB JUCHUNIHHBI

Paznen 1. JIuneiinas anredpa Marpuiibl: OCHOBHBIE OIpEeNICHHs, KIacCU(pHUKaLNs, ONepaluy Haj
MaTpulamMu (CIOKEHHE, BBIYUTAaHUE, YMHOXKEHHE). DIIeMEeHTapHbIe TpeoOpa3oBaHusl MaTPHIL, IPUBEJIEHUE K
TpPEyrojibHOMY BHUAY, TPAHCIIOHUPOBAaHUE MATPULL, UX CBOMCTBA.

Onpenenurenu. Beraucnenne omnpenenurteneit I, 11l mopsnka. Onpenenutenu N-ro mopsaka U UX
cBOMCTBa. MMHOpBI 1 anredpandeckue J0NoJHeHus. Pa3noxkenne onpenenuTens no cTpoke (cTooiy).

OOGparHas marpuIia: ompeneieHue, cBocTBa. [IpumeHeHne oOpaTHONW MaTPHILLI VIS PEIICHUS CH-
CTEM.

Panr marpunsl. Teopema o panre. Beraucienue paira MaTpuibl.

CuctemMbl M JMHEHHBIX YpaBHEHUI C N HEM3BECTHHIMH: OCHOBHBIE OINpENEeNeHus], KiIaccu(uKarus.
Pemenne cucteMbl M TMHENHBIX YpaBHEHUH ¢ N HEM3BECTHBIMUA METOZIOM [ aycca.

Pemenue cucremsl N TMHENHBIX YpaBHEHU ¢ N HEU3BECTHBIMU 110 NpaBuity Kpamepa.

CoOBMECTHOCTh CUCTEMBI JIMHEHHBIX aireOpandeckux ypaBHeHUH. OIHOPOAHBIE U HEOIHOPOIHBIE
cucreMsl, TeopeMa Kponekepa-Kanennu. @yHnaMeHTanbHasi CHCTEMA PELIEHUH.

Pasznea 2. BekropHasi anreopa. [loHarue JUHEHHOTO BEKTOPHOTO IpocTpaHcTBa. Bekropsl. Jlekap-
TOBa U NOJsIpHas cucreMa koopauHar. ITosopot. Ilepenoc. IIpoeknus Bexkropa Ha ocb. JIMHEHas 3aBUCH-
MOCTb ¥ HE3aBUCHUMOCTb CUCTEMBI BEKTOPOB. PazmepHOCTh 1 0a3uc JTMHEHHOIO MPOCTPAHCTBA.



CxansapHoe IpOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. YTos Mexay Bektopamu. KoopanHarHoe Bbipa-
KEHHE, TeoMeTpudecKkuil cmbici. KoopanHaTHoe BbIpaXKeHME.

OnpeneneHne BEKTOPHOIO M CMEIIAHHOTO IPOU3BEICHMS; OCHOBHBIE CBOWCTBA M I€OMETPHYECKHN
cmblici. KoopanHaTHOE BbIpaXKeHHE.

Pa3znen 3. Anaautudeckasi reomerpus. [Ipsmas Ha mmockocTu. Pasnmuunbie GhopMbl ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTH. YTOJ MEXAY IPSAMBIMU. B3auMHOE pacronokeHue npsaMbIX. PacCTosHMe OT TOYKU 10
MPSMOM.

[TnockocTH B MPOCTPAHCTBE. YPAaBHEHUS IJIOCKOCTU. YTOJ MEXIY IIOCKOCTAMU. B3aumHoe pacmo-
JIOKEHME IIJIOCKOCTEN. PaccTosHME OT TOUYKH 10 TUIOCKOCTH.

IIpsiMass B IpOCTpaHCTBE. YpPaBHEHHUs IIPSIMOM B MPOCTPAHCTBE. YIoll MEXKIAYy IpsMbIMHU. B3auMHoe
pacnonokKeHue NpsAMbIX. PaccTosiHue OT TOUKH 10 npsMoil. B3anMHoOe pacnonoxenue npsiMon U MI0CKOCTH.
Yron Mexay IpsiMOU U IJIOCKOCTBIO.

Kpussie |l nopsaka: smiunc, napaboia, runep0oia UX reoOMeTpUUEcKUe CBONCTBA U KAHOHUYECKHE
YPaBHEHHSI.

[ToBepxHoctn |l mopsaka: KaHOHMYECKHE YpaBHEHUs, KiacCU(UKAIMs, OCHOBHBIE CBOWCTBA.
HccnenoBanue NoBepXHOCTENH METOAOM CEUEHHUS.

Paznen 4. Kommiekcuble ynciaa. Kommiekcuble uncna. M3o0pakeHHe KOMILJIEKCHBIX YHCEN Ha
IUIOCKOCTH. Moayiab M apryMeHT KOMIUIEKCHOro uwucia. AsreOpanueckas, TpPUTOHOMETpUYEcKas U
nokaszaresibHas (opma 3amMcH KOMIUIEKCHBIX uHceld. Apu(pMETHYEeCKHe OIlepalud HajJ KOMIUIEKCHBIMU
yuciamu. ®opmyna Myaspa. Kopau 3 komruiekcHbIx unces. @opmyna Disiepa v ee IpUuMEHEHHE.

Pa3znen 5. Beenenne B MareMaTudeckuii aHajamn3. YucioBas mociienoBarebHOCTb. Apudmernye-
CKHE ONepaliy HaJ YHCIOBBIMH MOCIENOBATEILHOCTAMHU. beckoHeuyHO Ooubie U OECKOHEYHO Mallble Mo-
cienosarenbHocTH. [Ipenen uncinosoil nocienoBarenbHoCTH. [IpenenbHblil epexon B HepaBeHCTBaX. MOHO-
TOHHBIE TOcen0BaTeabHOCTH. CyllecTBOBaHUE MPEesia MOHOTOHHOW OrpaHMYEHHOM 10CIe10BaTEbHOCTH.

[Toustue gynxuuu. O6nacTs ee onpeneneHus, crnocodsl 3aaanus GyHKIUN. OCHOBHbBIE 3JI€MEHTap-
HbIe GYHKLIUH, X CBOMcTBA U rpaduku. CiioxHbIE 1 00paTHBIE (PYHKITUH.

ITpenen ¢pyHkumMu B Touke U 6eckoHEYHOCTU. TeopeMsl o npenenax GyHkuui. OQHOCTOPOHHUE Mpe-
JEJIBI.

[TonsTHE QYHKIIUH, OTPAaHUYEHHOM Ha MHOXECTBE U B OKPECTHOCTU TOYKH. TeopeMbl 00 orpaHUYeH-
HOCTH (PyHKLUH, UMEIOIIUX Mpeesl. 3aMedaTesibHble Peiebl.

beckoneuno Oomnbiive u 6eckoHedHO Majble ¢yHKIMU. CpaBHEHHE OECKOHEYHO OOJbIIMX U OecKo-
HEYHO MaJbIX (QYHKIMI. OCHOBHBIE YKBUBAJIEHTHOCTH.

[TonsTHe GyHKIUM, HEIPEPHIBHON B TOUKE. Apu(METHYECKUE ONIepallui Ha/l HENPEPHIBHBIMU (PyHK-
uusaMu. HenpepbIBHOCTB 371eMEHTApHBIX (QYHKIIHMA.

OnHocTopoHHsIsT HenpepblBHOCTh. Kiaccudukanuu todek paspbiBa. HempepblBHOCTh (QyHKIMI Ha
otpe3ke. CBolicTBa (DyHKIMH, HETIPEPHIBHBIX HA OTPE3Ke: OrPaHUYEHHOCTh, CYLIECTBOBAHUE HauOOJBIIETO U
HaMMEHBIIETO 3HAYeHUH, TPOMEXKYTOUHOTO0 3HaueHus. Teopema 00 0OpaTHON QyHKIHH.

Paznen 6. [Inddepennuanbroe ncunciaenne pyHKuuu oaHoii nepemennoi. [Ipoussoanas QpyHk-
LIUU B TOUKE, €€ TEOMETPUUECKUI U MEXaHNYECKUH cMbIci. [Ipon3BonHas cymmbl, IPOU3BEIEHUS, YACTHOTO.
[IpownsBoaHast ciokHOM QyHKLIMHU, Tpon3BoAHAsE 0OpaTHON (pyHKIMU. [Ipon3BonHas napaMeTpu4ecKon U He-
SIBHO 3a/1aHHON (QyHKIMH. Tabmuia npon3BoIHbIX.

[Tonstue nuddepenuupyemoctu pyHkunu B Touke. HeoOxoaumble u 1ocTaTrouHble YCiaoBUs AUQde-
peHuupyeMocTH (GyHKIMU B Touke. CBs3b MeXIy IUPPEepeHIMPYEMOCTHIO U HETIPEPHIBHOCTHIO (DYHKIIUH B
TOUYKE. YpaBHEHHUSI KacaTeIbHOW N HOPMaJIH.

Huddepennnan ¢pynkuun u ero cpoiictsa. Cesi3b auddepenunana GyHKIM ¢ npousBoaHoi. [eo-
MeTpHUUYECKHI cMbIch Auddepernnana, npumMeHenne quddepeHnnana B NpuOIMKEHHbBIX BEIYUCICHUSIX.

[TpousBoanbie U AUddepeHInaIbl BHICIINX MOPSIKOB.

OcHoBHbIe TeOpeMbl AU epeHnaibHoro ucuncienus (teopema @epma, Poms, Jlarpanxka, Komm).

PackpeiTe HeonpeaeneHHOCTEN ¢ TOMOIIBIO NTpaBuia Jlonurans.

Pa3zgen 7. UcciienoBanue QyHKIUH ¢ MOMOIIbLIO MPOM3BOAHBIX. YCIOBUSI MOHOTOHHOCTH (PyHK-
ruil. Touku skcTpemyma. HeoOxonumble U JOCTAaTOYHBIE YCIOBHS SKCTpeMyMa. HaxoxkieHre HanOombIero
Y HaWMEHbIIEeTo 3HaueHus1 GyHKImH, TuddepeHnnpyemMon Ha OTpe3Ke.

HccnenoBanue pyHKIUHU HA BBITYKJIOCTh U BOTHYTOCTh, TOUKH TEeperuoa.

AcumnToTsl KpuBbIX. O01Iast cxeMa uccieaoBaHusl (PyHKIMNA U TOCTPOeHMsI IpaHKOB.

Paznen 8. Teopusi MHOrouJieHOB. MHorouwiensl, Teopema besy. OcHoBHas Teopema anreOpsl. Pas-
JI0)KEHUE MHOTOYJICHA C IEHCTBUTEIbHBIMU KO3()(DUIIMEHTaMU HA JIMHEHHbIE U KBaJPaTUUHbIE MHOKUTEIIH.

PasnoxeHune panoHaIbHBIX IpoOel Ha mpocTeime.



Pasznen 9. Heonpenesiennblii maTerpaJ. [lepsooOpasusie. HeonpeneneHHbIii HHTETpaJl U €0 CBOM-
ctBa. HemocpeacTBeHHOE MHTETPUPOBAaHKE, HMHTETPUPOBAHKUE MTyTEM IOJIBEACHUS TI0/1 3HaK quddepeHnnana.
Meton MoICTaHOBKU: 3aMeHa IIEPEMEHHON, TPUTOHOMETPUYECKHUE MTOACTAHOBKH.

WHTerpupoBaHue 1o 4acTsM.

[Tpocreiimme nHTErpaibl, COACPKAIUE KBAAPATHBINA TPEXWICH.

WuTerpupoBaHye panroHaIbHBIX Jpo0eil: MeTos HeompeneneHHbx koddduuuentos, merog OcTpo-
I'PajCKoro.

WuTerpupoBanue npparoHAIbHBIX (PyHKITHA.

WHTerpupoBaHie TPUTOHOMETPUUECKUX (PYyHKIHI

Pa3gen 10. OnpenesnenHblii HHTErpaJ. 3a1a4u, IPUBOAAIIUE K IOHATUIO OIIPEIEICHHOIO NHTErpa-
na. OnpeneseH bl HHTErpall Kak Mpeiel HHTETPaIbHBIX CyMM. OCHOBHBIE CBOMCTBA ONPENEICHHOIO HHTE-
rpaja.

Beruncnenue onpeneneHHoro HHTerpaia. Teopema o IpoOM3BOAHON MHTErpaia ¢ NepEeMEHHBIM BEpX-
HuM npezaenoMm. @opmyna HeroToHa-JleliOHuIa. 3aMeHa epeMEeHHON B OIpeneieHHOM uHTerpaie. Mure-
I'PUPOBAHUE IO YACTSIM.

IIpunoxeHue onpeneseHHOro HHTErpaa.

Hecob6cTBennbie uaterpansl | u |l pona, ux cBoricTaa.

Paznen 11. ®yHKUUH HECKOJBKHX NepeMeHHBbIX. Omnpenenenue GyHKINU HECKOIBKHX IEepEeMEH-
HbIX. O0JacTh onpeesieHus, peesl, HENPEePbIBHOCTh, TEOMETPUUECKOE N300pakeHHE.

YacTHble IPOU3BOAHBIE U UX T€OMETPUUECKUI CMBICIL.

[Tonstue nuddepenmpyemoctu pynkiuu. Heobxoaumelie u goctatounbie ycnoBus AuddepeHuupy-
€MOCTH (PYHKITUH.

[Tonnoe npupamienue noiHbiil auddepennuan GyHKUUN, CBSI3b C YaCTHBIMM MPOU3BOIHBIMU. [Ipu-
MeHeHue nuddepernuana B mpuOIMKEHHBIX BEIYUCICHUSX.

[Tpon3BOAHBIE OT CIOXKHBIX (PYHKIHMHA U OT (PyHKIMI, 3aJaHHBIX HESBHO.

YacTtHble TpoU3BOAHBIEC U MU (EpEeHITNANBI BEICITNX TOPSIIKOB.

ITponsBoanas no HanpasneHuro. [ paguent. KacarenpHas IIIOCKOCTh M HOPMAJIb K TOBEPXHOCTH.

OKkcTpeMyMbl  (DYHKIMHA HECKOJIBKMX TIepeMeHHbIX. HeoOXomuMmMble H JOCTaTOYHBIE YCIIOBHSA
JKCTpEMyMa.

Pa3zgen 12. UnTerpajbHoe ucuncieHue pyHKIMU MHOTMX NepeMeHHbIX. 3ajiaua, MpuBosLIas K
MIOHATUIO JBOWHOIO MHTEerpaja. JIBOMHOW MHTErpaj, Kak Mpelaed MHTErpajabHbIX CyMM. IeoMerpudeckuii
cMbICH JIBoiiHOTO MHTerpasia. CpoiicTBa. CBe/leHUE IBOMHOTO HHTErpaia K IOBTOPHOMY.

3aMeHa NEPEMEHHBIX B IBOITHOM MHTErpasie. BpluncieHne JBOMHOIO MHTErpasia B MOJIAPHBIX KOOP-
JHATaxX.

I'eomeTpuueckue U puzndecKue MpUI0oKEHUS ABOMHOIO HHTErpaja

TpoiiHol MHTerpaj, Kak Npeesl HHTerpaibHbIX cyMM. CBeieHHe TPOHHOIO MHTErpana K MOBTOPHO-
My. 3aMEHa IEPEMEHHBIX TPOWHOM MHTErpaje.

Boruncnenue TpoitHOro HHTErpana B MWIMHAPUYECKUX U cepuyecKkux koopauHarax. [Ipunoxenus.

Paznen 13. ludpepenuuanbubie ypaBHeHusi. Ousnueckue 3a1auu, NpuBosre K auddepeHu-
anbHbIM ypaBHeHMsIM | mopsnka. Pemenue ypaBHeHus, HadalibHble ycioBus. 3aaada Ko, Teopema cye-
CTBOBaHMsI M €IMHCTBEHHOCTH 3a/1auu Kommm. OO1iee v yacTHOE pelIeHus, TeOMETPUUYECKUI CMBICI O0ILEero
Y YaCTHOTO pEUICHUS.

Juddepennnanbable ypaBHEHHS ¢ pa3/ieeHHBIMU NepeMeHHbIMU. [uddepennnanbable ypaBHEHHS
C pa3IEAOIUMUCS IEPEMEHHBIMH.

OpHOpOAHBIE YpaBHEHMSL.

JIunelinbie ypaBHeHus | mopsiaka. Merox Bapmanuy npOW3BOJIBHOW NOCTOSHHOM. YpaBHeHHe bep-
HYJUIH.

VYpaBHeHUs B ONHBIX U depeHnanax.

Juddepennnanbaple ypaBHEeHHUs BBICHIMX MopsaakoB. 3anaya Kommm. IlonsTie oOIiero u 4acTHOro
pemienus. Teopema Komm.

YpaBHEHUs], Oy CKAIOIME TOHMKEHUE ITOPSAIKA.

Jluneiinbie ogHOpOAHBIE MU QepeHInanbHbIe YpaBHEHUS, X CBONCTBA. JINHEWHO 3aBUCUMBIC U JIH-
HEHHO He3aBUCHMMbIe QYHKIMH Ha oTpe3ke. Bporckuan. Teopemsr 0 BpoHCKHaHe. Teopema o CTpyKType 00-
IIEr0 PEelIeHUs JINHEHHOT0 OMHOPOAHOrO AU(PepeHINanbHOTO ypaBHEHHUS.

JluHeliHbIe OTHOPOIHBIC YPABHEHUS C TOCTOSTHHBIMU KO3 UITECHTAMH.

Teopema o cTpyKType o0II1ero pemeHus THHEWHOTO HEOJHOPOAHOTO ypaBHeHHUs. MeTox Jlarpanka.



Pemenune nuHeitHOro HeomHOpOmHOTO AU OEPEHIINATFHOTO YPaBHEHHUS CO CIICIHATBHOW IpaBOi
YacTbIoO.

Pasznen 14. Psaabl. Yucnoseie psanbl. CxomuMocTh U cymMMa psiga. HeoGxommumoe yciioBre cXoaumo-
CTH psifa. ApudMeTHIESCKUE ONEepaluy HAJ PSAAaMH: YMHOKCHHE Ha YHUCIIO, CIIOKEHUE, BRIYUTAHHE.

Psaapl ¢ monoxuTenbHBIMU wieHaMu. Teopembl cpaBHeHus. [Ipusnaku cxogumoctu [lamamOepa u
Komm. MHTErpansubiii NIpU3HAK CXOAUMOCTH Psia.

3Hakouepenyronmecs psaasl. Teopema Jleitoama

3HaKONepeMEHHBIC Psiibl. AOCOIIOTHO M YCJIOBHO CXOMSIIUECS psAbl. TeopeMbl 00 aOCONMIOTHON H
YCJIOBHOM CXOAMMOCTH psJIa.

OyHKIMOHATBHBIE psiibl. O0nacTs cxoguMmocTu. PaBHOMepHas cxonuMocTh [IpusHak Beliepmtpacca.

Crenennsie psabl. Teopema o AbGens. MatepBan cxoguMocTd. CBOHWCTBO CTEIICHHBIX PSIOB. Psijbi
Telnopa u Makiopena.

Pasznen 15. Teopusi rpadgoB. OcHoBHbIC TOHATUS U onpeaeneHus. CrocoObl 3amanusi Tpados..
Nzomopdusie rpadul. B3semennsie rpadsl. [loarpad. Onepanuu Haa rpadamu. Mapmpytel. [enn. [uxmsr.
Cesa3HocTh. KOMMOHEHTHI CBsI3HOCTH. MeTpudeckue xapakTepucTuku rpada. Jlepebs u ux cBoiicTsa. Jlec.
DUNepoBbl [EMM W UUKIbL. [aMunbTOBBI 1iemu u nukibl. [lmanapaeie Tpadsl. Packpacka rpados.
Xpomaruueckue rpadsol.

Pasnen 16. Teopusi BeposiTHOCTeli 1 MaTeMaTudeckasi crarucTuka. KomOunaropuka u €€ OCHOB-
Hele popmynbl. CoObiTus. Buasl coOpiTuii. Onepanuu Haj coObTusMU. BeposTHOCTh coObiTHs. Kitaccuue-
CKOE, CTaTUCTUIECCKOE, TEOMETPHUIECKOE OIPEICIICHHS BEPOITHOCTH COOBITHs. CBOMCTBA BEPOSITHOCTH.

Teopema crokeHUsi BepOsITHOCTEH. TeopeMbl O BEpOSTHOCTU MPOTHBOIOIOXKHBIX COOBITHUN, HEBO3-
MOKHBIX COOBITHIA, COOBITHN, 00Pa3YIOMUX MOJHYO TPYIIITY.

VYcioBHast BepoATHOCTh. Teopema yMHOXKEHUs1 BeposiTHOCTEN. CIIeICTBUSI TEOPEM CIIOKEHHSI U YMHO-
KCHHSI: TEOpeMa CIIOKEHUSI BEPOSITHOCTEH COBMECTHBIX COOBITHIA, JOPMYIIa IMMOJTHON BEPOSATHOCTH, (GopMya
baiieca.

Cxema bepuymm. ®opmyna beprymm. @opmyna [lyaccona. JlokanpHas u UHTErpagbHast GOpPMYIIbI
Myaspa-Jlannaca.

CrnyvaiiHble BETUYUHBI: TUCKPETHBIC W HEMPEPHIBHBIC BEIMYMHBI. 3aKOHBI PaCIpPEACIICHUs TUCKPET-
HBIX CJIy4alHBIX BEJIHYWH: MHOTOYTOJIBHHUK PACIpPEENICHUs, P pacipeneieHus, QyHKIUS pacipeneaeHus
u e€ cBOMCTBa, OMHOMHUAJILHOE pacnpeaeneHue, pacnpeaenenue [lyaccona.

UuciioBble XapaKTEepUCTUKU JUCKPETHBIX CIyYalHBIX BEIMYHMH. MareMaTudyeckoe OXuJaHue, AMC-
Mepcusi ¥ MX CBOMCTBA, CpeqHEE KBaJpaTHUuecKoe OTKJIOHEeHue. HempepbiBHasi ciydailiHas BelIWYWHA, €&
byskus pacrpenenenus. [IMoTHOCTH paciipeneneHus] HEMPEPHIBHBIX CIyYailHBIX BEJIUYUH U €€ CBOMCTBA.
UucnoBbie XapaKTEPUCTUKU HETIPEPHIBHBIX CIyYalHbIX BeMUrH. OCHOBHBIE 3aKOHBI pacIpe/iesICHuUs] HeTpe-
PBIBHBIX CIy4YallHBIX BEJIMUMH: PABHOMEPHOE, ITOKA3aTEIbHOE M HOPMAIbHOE paclpeiesiCHHUs.

3ajaua MaTeMaTU4YEeCKOM CTaTUCTUKH. [eHepanbHas COBOKYNHOCTh M BbIOOpKa. Buibl BBIOOpPKH.
Cnoco6s1 oTOOpAa.

Craructuueckoe pacmpeneiieHne BBIOOpKH. Dmnupuueckas (QyHKius pacnpeneneHus. [loauron u
rUCTOrpamma.

CrarucTuueckue OIICHKH IMapaMeTpoB pachpeneieHus. ToOYHOCTh OIEHKH, HaJeKHOCTh, TOBEPH-
TEJbHBIN UHTEPBAL.

JloBepuTenbHbIE HHTEPBAJIBI JUJIS IAPAMETPOB CIIy4ailHOM BEJIMYUHBI, PACTPEAEICHHON 110 HOPMAJIb-
HOMY 3aKOHY.

[IpoBepka crarucTHYeCKUX THMNoTe3. Meronx Haubombinero mpapaonoaodus. CraTucTUYecKue
METOZBI 00PabOTKHU IKCTIEPUMEHTAIBHBIX JTaHHBIX.

4.3 IIpakTUYecKkue 3aHATHS (CEMUHAPHI)

Ne Koin-Bo
Ne 3ansaTHA Tema
paszznena 9acoB
1 1 Marpuusl. Onepauuu Hag MaTpuuaMu. OnpenenurTens. 2
2 9 HenocpencrBenHoe nHTErprpoBaHue. 3aMeHa epeMEeHHON 1 2
UHTETPUPOBAHKE 10 YACTIM
3 13 Juddepenunanpaple ypaBHEHHsI IEPBOTO MOPSIKA 2
4 16 Kraccuueckoe, reoMeTpruieckoe, CTaTUCTHISCKOE ONPEICIICHUE BEpO- 2
ATHOCTHU




Ne Kon-Bo
Ne 3ansaTus Tema
paszznena 4acoB
&) 16 TeopeMbl cl10KEHUS] U YMHOXKEHHUSI BEPOSITHOCTEN 2
HToro: 10

4.4 KonTpoabHas padora (3 cemecTp)

Bapuanr 1
3ananue 1. CTyaeHT uaer Ha 3K3aMeH, IOATOTOBUB TOJIBKO 15 BorpocoB u3 18. Dk3ameHarop 3ajaet cTy-
neHty 3 Bonpoca. HaiiTu BeposTHOCTH TOTO, YTO CTYAEHT 3HAET BCE TPH BOIIPOCA.

3ananue 2. Haynagy BEIOpaHO HaTypallbHOE YMCiIO0, He npeBocxoasimee 20. HailTu BeposSTHOCTh TOTO, YTO
3TO YUCIIO KPaTHO 5.

3ananue 3. BeposTHOCTb MonagaHus B MUILLIEHB /1 iepBoro crpeinka 0,8, a muist Broporo - 0,6. Ctpenku
HE3aBUCHMO JIPYT OT Jpyra cJeslald 10 OJHOMY BblcTpeny. KakoBa BEpOsSTHOCTB TOrO, UTO : a) B MUILIEHb
MIOTIAZIET XOTS ObI OJTUH U3 CTPEJIKOB;

0) HY OJIUH U3 CTPEJIKOB HE MOMNAJET B MUILICHb.

3ananue 4. meercs 10 onMHAKOBBIX YPH, U3 HUX TPU YPHBI C HOMEPOM 1, B KOTOPBIX HAXOAUTCS 7 OEIBIX U
8 KpacHBIX IIApOB, OJJHA ypHA C HOMEpOM JBa ¢ 1 GesbIM M 9 KpacHBIMHU IIapaMy M LIECTh YPH C HO-
MepoM Tpu ¢ 9 GenbiMu U 1 KpacHBIM m1apoM. OnpenenuTs BEpOsSTHOCTh TOTO, YTO IIap, BBIHYTHIA U3 TPO-
W3BOJILHOW YpHBI, OKAXKETCS OJIbIM.

3amanue 5. Kuura nznana tupaxom B 50000 sx3eMuisipoB. BeposiTHOCTH TOTO, UTO B KHUTE UMEETCS JIe-
¢exT Opomrroposku, pasHa 0,0001. HaiiTu BEpOsSTHOCTB TOTO, 4TO TUPAXK COJAEPKUT 5 HEMPABUIIBHO COpoO-
LIFOPOBAaHHBIX KHUT.

3ananue 6.3a/1aH 3aKOH paclipe/iesIeHus ciay4yaiHoi BennyuHbl X (B IEPBOM CTPOKE TaOIUIIbI 1aHbI BO3-
MOJKHbIE 3HAYEHMSI BEIMYMHBI X, a BO BTOPOM - BEPOSITHOCTH P ITUX BO3MOXKHBIX 3HaueHui). Haiitu : 1)
maremarudeckoe oxuganue M(x); 2) nucrepcuto D(x); 3) cpenHee kBaapaTtuueckoe oTkioHeHHne o(X).
HauepTtuth rpaduk 3akoHa pacnpeeneHus

X 28 32 34 36
p 0,1 0,2 0,2 0,5

5 YueOHo-MeTOoAMYeCKOE 00ecTiedeHre TN CHUTITHHBI
5.1 OcHoBHas JuTEpaTypa

1. Illumnaues, B. C. Beiciiast maremaruka. [lonnslif kypce : yue6HuK 1711 GakanaBpos / B. C. llunaues;
[mon pen. A. H. Tuxonosa].- 4-e uzn., uchp. u goi.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakanasp. bazo-
BbIii Kypc) - ISBN 978-5-9916-3325-3.

2. boromornos, H. B. Maremaruka : yaeOnuk ais By30B / H. B. Boromonos, I1. 1. Camoiinenko. — 5-e
u31., nepepad. u npon. — Mocksa : UznarensctBo HOpaiit, 2024. — 401 c. — (Briciiee o6pazoBanue). —
ISBN 978-5-534-07001-9. — Pexwum nocryma: https://urait.ru/bcode/535729.

5.2 lonmosiHMTEILHAS JIMTEPATYypa

1. Bbepumsunu, O. H. Maremaruka : yueonoe noco6ue / O. H. bepumsunu, C. B. [TnoraukoBa. — Ca-
Mmapa : CamI'AY, 2023. — 128 ¢. — ISBN 978-5-88575-733-1. — Pexxum mocryma:
https://e.lanbook.com/book/392549.

2. Bboromosos, H. B. Maremaruka. 3a1auu ¢ peiieHusIMH : yaeOHOe mocoOue ist By30B /

H. B. Boromonos. — 2-e u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2024. — 755 ¢. —
(Boicmiee oopazoBanue). — ISBN 978-5-534-16210-3. — Pexum noctyna: https://urait.ru/bcode/544898.

3. I'mypman, B. E. Teopus BeposiTHOCTEel 1 MaTeMaTUyeckas cTaTUCTHKA : yuebd. mocobue / B. E. I'myp-

MaH.- 12-e u3z.. - Mocksa : Briciee oOpaszoBanue, 2006. - 479 c.

5.3 UnTepHeT-pecypchbl


https://urait.ru/bcode/535729
https://urait.ru/bcode/544898

1. http://www.mccme.ru/ URL: MoCKOBCKHiT IEHTP HEMPEPHIBHOTO MaTeMaTHu4eCKOro 00pa3oBaHuUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremaruyeckas oubanorexa

3. http://en.edu.ru/ EctecTBeHHO-HAYYHBIH 00pa30BaTeIbHBIN TOPTAI

4. BectHuk MockoBckoro YHusepcutera. Cepus 1. Maremaruka. Mexanuka: xypHai. — M.: AreHcTBO
«Pocrmieyarsy - mepruoInveckoe HayqHOE U3JaHUE OTPAYKACT TEMATHKY BaKHEHIIINX HATIPABICHUI
TEOPETUYCCKUX UCCIICIOBAHUI 10 MaTeMaTHKe U MexaHuKke. - Nttp:// vestnik.math.msu.swstart-in-fr.html

5. AnrebOpa u aHanu3: xypHai.- Cankr-IlerepOyprckoe otnenenue MareMarn4ecKoro HHCTHTYTa
um. B. A. Creknosa PAH http://www.pdmi.ras.ru/AA

6. luddepennmansasie ypaBaenus: xxypHair — M.: MAUWK "Hayka /Mateprniepuonuka".-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IlporpammHoe o0Oecnedyenne, npodeccHOHAJIbHbIEe 0a3bl JAHHBIX M HH(OPMaMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI

1. - Omnepanmonnas cucrema Microsoft Windows
2. - Ilaker nacronpubix npuiokenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - IIpunoxenus Microsoft Visio

4. - Autusupyc Dr.Web Desktop Security Suite

5. - becmiarHoe cpenctBo mpocmotpa (daiiio PDF - Adobe Reader

6. - CBoOomubIi (haitoBbIit apxuBarop 7-Zip

7. - https://yandex.ru/ - 6ecruatHbiii poccuiickuii MHTepHET 0003peBarens Suaekc. bpaysep

8. http://newgdz.com/spravochnik CripaBoYHHK IO BBICIICH MaTeMaTHUKe

9. http://aist.osu.ru/  AUCCT OI'Y - aBTOMaru3upoBaHHAss WHTEPAKTHBHAs CHUCTEMa CETEBOTO
tectupoBanusg OI'Y

6 MaTepI/laJIbHO'TeXHI/I‘leCKOC o0ecneyeHue JAUCHUIIJIHHBI

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHS IPOBOJIATCS B YUEOHBIX ayAUTOPHUSIX.

AynuTopuu OCHalIeHbl KOMIUIEKTAaMH YYEHUUECKOM MeOeln, TEXHUYECKUMHU CpeAcTBaMU 00y4yeHus,
CITy>KalllUMU JUIsl TPeICTaBIeHUs yueOHOM nH(popManuu O0JIBIION ayTUTOPUH.

[Tomemienue g caMOCTOSTENbHON paOOThl 0OYYaIOUIMXCS OCHAIIEHBl KOMITBIOTEPHOW TEXHHUKOM,
noAkmodeHHo k cetn "MHTepHer", M obecrnedeHuneM JAOCTyna B 3JIEKTPOHHYIO HH(OpMaMoOHHO-
oOpazoBarenbHy10 cpeny ¢unnana u OI'Y.


http://www.mccme.ru/
http://vilenin.narod.ru/Mm/Books/Books.htm
http://en.edu.ru/
http://vestnik.math.msu.su/
http://vestnik.math.msu.su/start-in-fr.html
http://www.pdmi.ras.ru/
http://www.pdmi.ras.ru/
http://www.pdmi.ras.ru/AA
https://elibrary.ru/publisher_about.asp?pubsid=766
http://nasb.gov.by/eng/publications/difur/index.php
https://yandex.ru/
http://newgdz.com/spravochnik
http://aist.osu.ru/
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Koo U HAUMEHOBANUE

[poduns: Inekmpocnaboicernue

Nucnunmuna; B1.J1.5. 17 Mamemamuka

®opma o0ydeHus: 3a04HaA

(ouHas, OYHO-3004HAA, 3a04HAR)

Ton naGopa _ 2024

PEKOMEH/TOBAHA Ha 3aceganuu KaQeapsl

o01ueobpa3zoBaTe/bHBIX AMCHUIUIHH W IT-TexHOJOruH

HaumeHoeanue kageopsl

npotokon Ne9 ot "17" amperns 2024r.

OTBeTcTBEHHbI! HCTIONHUTENb, H.0. 3aBeIyIOMmero Kapeapoi gﬁ

o6meo6pazoBaTenbHEIX uciumirH i IT-TexHomoTHi Adanacosa JI.K.
Haumenosanue kageopsl nodnuch pacuugiposxa noonucu
Henonnumenu: %’
Tonent kadeapsr OOJ u [T-TexHoNOrni Adanacosa JI.K.
O00NICHOCMb ROGHNUCH pacufposxa noonucu

OJJOBPEHA na 3acenannu HMC, npotokor Ne5 0T "18" anpens 2024r.

[pencenarens HMC

JLIO, Ionskosa

noontce {pacuugposxa nodnucu

COT'JTIACOBAHO:

W.o. 3aB. kadenpon OIIII E.C. 3oa0tapes
/‘tmmwh pacuudpoexa moomucy

3apeqyroummii GHOMHOTEKON % C.H. Kosax

nodnich

pacuupoexa nodmecy

(VY]



	Б1.Д.Б.17.pdf
	Математика(2024-ЭЭ-з).pdf

