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1 Ilean u 3a1a4un 0CBOEHMS AU CHMILJIMHbI

He.]]b (IICJII/I) OCBOCHUA AUCHUILUIMHBI — OBJIAJACHUC CTYACHTAMH MAaTCMAaTUYCCKHUM alllaparoM IJId
aHaJIn3a, MOACIINPOBAHUA U PCIICHUS NPUKIIAJHBIX 3a1a4 B CUCTCMC TEIUIOCHAOKEHUS.

3agaum:

—H3Y4UTh OCHOBHBIC MaTEeMaTHYECKUE MOHATHS HEOOXOIUMBIE /ISl PEIICHUs] MHKCHEPHBIX 3a71a4;

—OBJIaJIETh OCHOBHBIMH ITPUEMAMU AHAJIN3a U MOJEIUPOBAHMS YCTPOKCTB, IPOLIECCOB U SIBICHUH NpU
ITOMCKE ONTUMAJIbHBIX PEIICHUN MPUKIIAIHBIX 3a/1a4;

—BBIPa0OTaTh y CTYACHTOB yYMEHHE CaMOCTOSTENIBHO PACHIMPATH CBOM 3HAHMSA, NPOBOIUTH AHAIIN3
MIPUKJIAHBIX NH)KEHEPHBIX 3a/1a4.

2 MecTo THCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

JuciumimHa oTHOCUTCS K 6a30B0oit yactu 61oka [l «/lucuunmuHe! (MOIYIN)»

[IpepexkBu3NTHl IUCHUILUIMHBEL: Omcymemeyom

[MoctpexBusutbl aucuuriudbl: b1.J[.B.17 Ocho8bl 3KOHOMUKU U DUHAHCOBOU 2PAMOMHOCTU,
b1.J1.5.19 Texnuueckas mexanuxa, b1./].5.25 Ocnosvl cecomexnuuku, b1./[.5.26 Mexanuxa scuokocmu u 2asa,

b1.J1.5.29 Onexmpomexnuka

u 3JZ€Kmp06’HCZ69/C€Hu€,

cepmuurayusn u ynpagieHue Kaiecmeom

3 TpeGoBaHus K pe3yJbraTaMm 00yYeHHs MO0 TUCUHUIIMHE

b1.]1.5.34 Memponozcus,

cmaHdapmus’aL;uﬂ,

[Ipornecc n3yueHus: TUCIMITIIMHBI HANIPaBjieH Ha (OPMUPOBAHHE CIEAYIOIINX PE3yIbTaTOB 00yUCHHS

Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETECHITHIA

Kox 1 sanmenoBanue
WHIUKATOpa JOCTHKCHHS

[Tnanupyemsble pe3ynbTarsl 00y4eHuUs 10
JUCLHUIIIINHE, XapaKTePU3YIOLIUe 3Tallbl

MaTeMaTUvICCKOro arrapara

YpaBHEHUH, OIIMCHIBAIOIINX
OCHOBHBIC buznveckue
MpoLeCChl, C  MPUMEHEHHEM
METOJIOB JIMHEWHOW anreOpel

MaT€MaTu4dYCCKOro aHajaimns3a

OIIK-1-B-8 O6paboTka
pacueTHBIX u
SKCIEPUMEHTANBHBIX  JIaHHBIX
BEPOSITHOCTHO-CTATUCTUICCKUMHU
METOAAMHU

OIIK-1-B-9 Pemenue

MHKCHEPHO-TEOMETPHYECKIX
3a1a4 rpa)u4ecKuMH CriocobaMu

KOMIIETEHIIUU (hopMUpPOBaHUs KOMITETEHITUI

OIIK-1  Cnocoben  pemars |OIIK-1-B-6 Pemenue|3HaTh:

3a/1a4u npodeccruoHaNbHOM | MH)KEHEPHBIX 3a/1ad C TTOMOIIBIO |- MaTeMaTu4eCcKui amnmapar
NEATEIbHOCTH  HAa  OCHOBE|MareMaTH4eCKOro anmapara | aHaJINTUYECKOM TeOMETpUH, JUHEHHOMN
HCII0JIb30BaHUS TEOPETUUECKHUX | BEKTOPHOI anreOpsbl, |anredpsl,  aupepeHIuaNIbHOr0 U
u MPAKTHYECKHUX OCHOB |@HAJUTHYECKOM TE€OMETPUU U |UHTETPAIBHOTO HUCUUCICHUS (QYHKIUU
€CTECTBEHHBIX M TEXHUYECKHX|MaTeMaTHuyeCKOro aHaiau3a OJTHOW TIEPEMEHHOU, TeopuHu (QYHKIIUU
HayK, a takxke|OIIK-1-B-7 PelieHne | HECKOMBKUX ~ MEPEMEHHBIX,  TECOPHUH

(YHKIIUM KOMITJIEKCHOTO TEPEMEHHOTO,
TEOpUHn PSLIIOB, TEOpUu
Qg depeHIaTbHBIX YPaBHEHHHA
Ymern:

-CaMOCTOATCIIbHO HCIIOJb30BAaTh
MaTeMaTHudeCKHui armapar, METOAbI
aHaJIu3a n MOJICIUPOBAaHUA,

TEOPECTUUCCKOI'O U SKCIICPUMCHTAJIBHOT'O
HCCJIICAOBAHUA ITPpHU PCIICHUHN 3a1a4

Baagers:

- HaBbIKaMU IMPUMCHCHU
COOTBETCTBYIOIIETO busuKo-
MaTeMaTU4eCKOTro ammapara npu

pEIICHNUH 3a]1ad




4 CTpyKTypa U colep:KaHue TUCHUATITHHbI

4.1 CTpyKTypa IMCUUIJIMHBI

OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cocTaBiseT 10 3adeTHbix eaunull (360 akageMHUecKuX 4acoB).

TpyaoeMKocTs,
Bun paGotsr aKaJIeMUYECKHX 4acoB
1 cemectp 2 cemecTp 3 cemecTp BCETO

O01mas Tpy10éMKOCTh 144 144 72 360
KonTakTHas pabora: 22,25 23,25 25,25 70,75
Jlexmm (JI) 12 12 12 36
[TpakTaeckue 3ansatus (I113) 10 10 12 32
Koncynsranun 1 1 2
[TpomexyTouHas arrectanus (3a4eT, SK3aMEH) 0,25 0,25 0,25 0,75
CamocrosiTesqibHast pabora: 121,75 120,75 46,75 289,25

- npopabomka u noemopeHue 1eKYUOHHO20 51,75 53,75 5,75 111,25
mamepuana u mamepuana y4eOHuKos u
VUeOHbIX nocooull,

- U3yUeHue pazoenos Kypca 8 cucmeme 11 10 4 25
LeKMPOHHO20 0OVUEHUsL;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 50 30 10 90
- N0020MOBKA K IK3AMEHY 9 27 27 63
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3a4yeT IK3aMeH IK3aMeH
auddepeHUpPoOBaHHBIN 3a4€T)

Paznensl nuctuniuHel, n3y4aeMele B 1 cemectpe
KonmuectBo yacos
Ne HaunmenoBanue pasnenos ayuTopHad BHEAy/I.
paznena BCETO pabora 6
1|3 [ | PO
1 Jluneiinas anredpa 19 2 2 15
2 BekropHas anrebpa 19 2 2 15
3 AHanuTH4ecKasi FeOMeTpHsl 19 2 2 15
4 KommuiekcHble uncna 20 20
5 BBenenne B MaTeMaTuyeCKUil aHAIU3 17 2 15
5 HNuddepennnanbHoe ncurcienne GyHKIIMU OTHOM 16 2 2 12
MepEMEHHOMN
7 HccnenoBanue GyHKIUHU C TOMOIIBIO IPOU3BO/- 14 2 2 10
HBIX
Teopust MHOTOWIEHOB 20 20
Uroro: 144 12 | 10 122
Paznensl TUCHUIIIIMHBI, U3y4aeMBbI€ B 2 CEMECTpE
KonmuectBo yacos
Ne HaunmenoBanue pasnenos ayuTopHa BHEAy/I.
pasnena BCETO pabora
T 13 | JIp pabora
9 HeonpeneneHHblil HHTErpan 24 2 2 20
10 OnpeneneHHbli UHTErpall 24 2 2 20
11 DYHKIIMY HECKOJIBKUX 24 2 2 20




KomuecTBo yacoB
Ne HanmMenoBanue pasnenon ayTopHas BHEAy]I.
paznena BCETO pabora
T 13 | 1P pabora
TIepEMEHHBIX
12 WuTerpanpHOe ucurcaeHne GyHKIUU MHOTUX T1e- 24 2 2 20
pPEMEHHBIX
13 Juddepennnansuple ypaBHEHHS 24 2 2 20
14 Psanor 24 2 22
Htoro: 144 12 | 10 122
Paznensl IUCHUIIIMHEI, U3y4aeMbIe B 3 cEMeCTpe
KomuecTBo yacoB
Ne HaunmenoBanue pasnenos ayHuTOpHa BHEAy/I.
paznena BCETO pabora
T 113 | 1P pabora
15 Teopus rpadoB 28 28
16 Teopust BEepoSITHOCTEM U MaTeMaTuyecKas 44 12 | 12 20
CTATHCTHKA
Hroro: 72 12 | 12 48
Bcero: 360 36 | 32 292

4.2 Conep:xanue pa3aesoB IUCHUATIIAHbBI

Paznen 1. JIuneiinas anredpa MaTpulisl: OCHOBHBIE ONIpEeNCHHs, KIacCH(PHUKAlLNs, OTlepaluy Haj
MaTpulamMu (CI0KEeHHE, BBIYUTaHHE, YMHOKEHHUE). DIIeMEeHTapHbIe MPeoOpa3oBaHus MaTpull, MPUBEIEHUE K
TpPEyroJbHOMY BHUY, TPAHCIIOHUPOBAHUE MATPHUII, UX CBOMCTBA.

Onpenenutenu. Beruncnenue onpenenutenei II, Il mopsnka. Onpenenutenu n-ro mopsjaka U Ux
cBOIicTBa. MUHOPBI U asnreOpandeckue TOMOTHeHHs. Pa3nokeHue onpenenuTens mo CTpoke (CTomoIy).

OOGparHass marpuIia: ompenejeHue, cBocTBa. [IpumeHeHne oOpaTHOW MAaTPHIBI Il PEIICHUS CH-
CTEM.

Panr marpuiisl. Teopema o panre. BelunciieHre paHra MaTpHilbl.

CucremMbl m JMHEHHBIX YpaBHEHUI C N HEM3BECTHBHIMH: OCHOBHBIE ONpENENeHUs, Kiaccu(uKarus.
Pemienue cucremMbl m TUHEMHBIX YPaBHEHUM ¢ N HEM3BECTHBIMU MeToAoM [ aycca.

Pemrenue cucteMbl n TMHEHHBIX YpaBHEHUH ¢  HEM3BECTHBIMU 110 TIpaBuity Kpamepa.

COBMECTHOCTh CHCTEMBI JIMHEWHBIX alreOpandeckux ypaBHeHHU. OIHOPOIHBIE W HEOTHOPOIHBIC
cucreMsbl, TeopeMma Kponekepa-Kanennu. @yHiameHTanbHas cHCTEMa PELICHU.

Pasjnea 2. BekTropHas anreopa. [loHsaTue TMHEHHOTO BEKTOPHOTO MpocTpaHcTBa. Bekropsl. [ekap-
TOBa U NOJsApHas cucreMa koopauHar. Ilosopot. Ilepenoc. IIpoekuusa Bexkropa Ha ocb. JIuHelHas 3aBUCH-
MOCTb M HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. PazMepHOCTh U 6a31C TUHEHHOTO IPOCTPAHCTBA.

CkansipHO€E POM3BEACHUE BEKTOPOB M €r0 CBOMCTBA. Yrosl MeXay BekTopamu. KoopauHarHoe BbIpa-
YKE€HHE, TEOMETPUYECKU cMbIc. KoopIuHAaTHOE BBIpAKEHHUE.

OmnpeneneHre BEKTOPHOTO M CMEIIAHHOTO IPOM3BENEHUS; OCHOBHBIE CBOMCTBA M I€OMETPUYECKUI
cMmbici. KoopanHaTHOE BBIpakKeHHE.

Paznen 3. Ananutuyeckasi reomerpusi. [Ipsmas Ha turockoct. Pasnuunbie Gopmbl ypaBHEHH
NPSAMON Ha MJIOCKOCTU. YTOJI MEXAY NpAMBIMU. B3anmHoe pacnonoxeHue npsiMbeix. PaccTosiHue oT TOYKH 0
IIPSIMOM.

[ImockocTH B MPOCTPAHCTBE. YPaBHEHHUS MIJIOCKOCTU. YTOJI MEXAY IUIOCKOCTAMU. B3auMHoe pacno-
JIO)KEHUE TII0CKOCTEN. PaccTostHue OT TOYKH 10 TIJIOCKOCTH.

[Ipsimas B mpocTpaHCTBE. YpaBHEHUS MPSIMOM B MPOCTPAHCTBE. YToJl MEXIY NpsAMbIMU. B3anmHoe
pacroiokeHue npsMeIX. PaccrosiHue OT TOYKU 10 IpsiMOil. B3auMHOE pacnoyioKeHHUe MPSIMOU U IUIOCKOCTH.
Yros Mex1y IpsIMOU U TIOCKOCTBIO.

Kpussie Il nopsinka: smurc, mapabona, rumnep0oiia X reOMETPUUYECKHE CBOMCTBA M KAHOHUYECKHUE
YpaBHEHHS.



[Toepxnoctu Il mopsiaka: KaHOHWYECKHE YpaBHEHHUs, KiacCH(UKalMs, OCHOBHBIC CBOWCTBA.
Hccnenoanne moBEpXHOCTEM METOJIOM CEUEHUS.

Paznen 4. KommiekcHble ynciaa. Kommnekcusie uncna. M3o0pakeHHe KOMIUIEKCHBIX YHUCEN Ha
IUIOCKOCTH. Moaynb M apryMeHT KOMIUIEKCHOro uucia. AjreOpandeckas, TpPUTOHOMETpHYECKas U
nokasarenbHasi (opma 3amUCH KOMIUICKCHBIX 4Hucell. ApudMeTHuecKrue omeparyu HaJ KOMIUIEKCHBIMHU
yucnamu. opmyna Myaspa. KopHu u3 komrmiekcHbix urcen. opmyna Ditnepa u ee TpuMEHEHUE.

Paznen 5. BBenenue B MaTemMaTnuyeckuii anaau3. YncinoBas nmocinenoBarebHOCTb. ApudmeTue-
CKHE OIepaliM HaJ YMCIOBBIMM IOCIIEI0BATEIbHOCTAMU. beCKkoHEeUuHO Gonbline 1 OECKOHEYHO Mallble I0-
cienoBaresbHOCTH. [Ipenen unciioBoit nocnenoBaresbHOCTH. IIpenenbHblil nepexoq B HepaBeHCTBaX. MOHO-
TOHHBIE MOCIEN0BATENbHOCTH. CyIlleCTBOBaHUE MPEEIIa MOHOTOHHOM OrpaHUYEHHOM MOCIEI0BATEIbHOCTH.

[onsarue ¢pynkuu. O61IacTh ee omnpeaenaeHus, crnocoosl 3aganus GyHkuud. OCHOBHBIE 3I€MEHTap-
HbIe GYHKITUHU, UX CBOWCTBA U rpaduku. CIoxHbIE U 00paTHbIC (QYHKIIUH.

[Ipenen pynxnuu B Touke U 6eckoHedHOCTH. Teopemsl 0 mpeaenax GyHkiuil. OMHOCTOPOHHUE Tpe-
JCIIBI.

[lonarue ¢pyHKINHU, OTPAaHUUYEHHON HAa MHOXKECTBE M B OKPECTHOCTH TOUKU. Teopembl 00 OrpaHnveH-
HOCTU (YHKLUH, UMEIOIINX NpeJiel. 3aMmeyarelbHble TPeebl.

Beckoneuno Gonpime u 6eckoHedHO Mainble GyHKIMHU. CpaBHEHHE OECKOHEYHO OOJIBIIMX M OecKo-
HEYHO MaJbIX (pyHKIMI. OCHOBHBIC SKBUBAJICHTHOCTH.

[lonarue ¢pyHKINHU, HEIPEPHIBHOM B TOUKE. ApH(MeTHUECKHEe ONepaly Hajl HePephIBHBIMU (YHK-
nusMu. HempepbIBHOCTE AlIeMEHTApHBIX (PYHKITUH.

OnHocTopoHHSIsST HenmpepblBHOCTh. Knaccugukanuu touek paspeiBa. HempepbBHOCTH (yHKUIUN Ha
orpe3ke. CBONCTBa (PyHKIIMI, HENPEPHIBHBIX HA OTPE3KE: OTPAaHUUYEHHOCTD, CYIIECTBOBAHNE HAMOOIBILETO U
HAaWMEHBIIIETO 3HAYCHU, TPOMEKYTOUHOTO 3HaueHus. Teopema 06 oOpaTHOU (HyHKITUH.

Pa3nen 6. InddepennuanbHoe ncuncienue pyHKuu oxHoii nepemennoi. [Ipoussonnas QpyHk-
LIUH B TOYKE, €€ TECOMETPUYECKUN U MEXaHUYECKHUM CMBICIL. [Ipon3BoaHas CyMMBl, IPOU3BEIECHHUS, YACTHOTO.
[TpousBoaHas ClnOXHOW (PYHKITMH, TPOU3BOIHAS 0OpaTHOW (pyHKIMH. [Ipon3BoHAs TapaMeTPUIECKOM U He-
SBHO 3a/1aHHON (QyHKIUH. Tabmuia mnpou3BOJHBIX.

[Tonsitue nuddepenmupyemoctu GpyHkiuu B Touke. HeoOxomumelie u goctarounbie ycioBus qudde-
peHuupyeMocTd (pyHKIMU B Touke. CBsA3b MeXAy TU(PEpeHIINPYEMOCTHIO M HEMPEPHIBHOCTHIO (DYHKIUH B
TOYKE. YpaBHEHUS KacaTeJIbHON U HOpMaJIH.

Huddepenunan ¢pyHkuun u ero cpoiictsa. Cessb auddepenunana QyHKIUN C TpOU3BOAHOM. [eo-
MeTpudeckuil cmbich auddepeninana, npumeHeHue auddepenimana B IPUOIMKCHHBIX BEIYHCICHUSIX.

[IpousBoaubie U qUQGepeHInATIbl BBICIIUX TOPSIKOB.

OcHoBHbIE TeopeMbl nuddepeHImansHoro ucuncieHus (teopema depma, Posst, Jlarpanka, Komm).

PackpsITHE HEOIIPENEIEHHOCTEN C IIOMOLIBIO ITpaBuia Jlonurais.

Pa3znen 7. UccaenoBanue (pyHKIHUI ¢ MOMOIIBIO MPOU3BOAHBIX. YCIOBHUS MOHOTOHHOCTH (PYHK-
muil. Toukn skcTpemyma. HeoOxonumbie B JOCTaTOYHbIE YCIOBHS SKCTpeMyMa. HaxoxeHne HanOombInero
Y HaWMEHbIIIeTo 3HaUeHus QyHKmu, muddepeHnrpyemMoil Ha OTpe3Ke.

HccnenoBanue GyHKIMHU HA BBITYKIOCTh M BOTHYTOCTb, TOUKH IEeperuoa.

AcumMnToTsl KpuBbIX. O0IIast cxeMa uccieqoBaHus (PyHKIMHI U TOCTPOeHUs IpauKOB.

Paznen 8. Teopusi MHOroujeHoB. MHorowiensl, Teopema besy. OcHoBHas Teopema anreOpsl. Pas-
JI0)KEHUE MHOTOYJICHA ¢ IEHCTBUTEIbHBIMU KO3(D(HUIIMEHTaMU Ha JTUHEHHBIE U KBaPaTUUHbIE MHOXKUTEIIH.

PaznoxeHune panoHalbHBIX IpoOel Ha MpocTeimue.

Pa3nen 9. Heonpenesiennblii maTerpaJ. [lepsooOpasubsie. HeonpeneneHHbIil HHTETpal M €T0 CBOM-
crBa. HemocpeacTBeHHOE MHTETpUPOBAaHUE, MHTETPUPOBAHKE ITyTEM IOIBEACHHUS MO 3HAK TuddepeHIrana.
MeTton MonCcTaHOBKU: 3aMEHa IIEPEMEHHOM, TPUTOHOMETPUYECKUE TIOJCTAHOBKHU.

HHTerpupoBanue 10 4acTsm.

[Ipocreiiirie HHTErpaibl, COACPKAIINE KBAIPATHBINA TPEXUJIEH.

WuTerpupoBanue panoHaIbHBIX JIpoOeii: METO HEOMpeAeICHHBIX Koa(duuueHToB, metoq Octpo-
IPajCKoro.

WuTerpupoBanue UpparioHAIbHBIX QYHKIHH.

HNHuTerpupoBaHrie TPUTOHOMETPUUECKUX (PYHKITUH

Pazgen 10. OnpenenenHblii HHTErpaJ. 3aa1a4y, IPUBOIALINE K IIOHATUIO ONPENEICHHOIO HHTErpa-
na. OnpeAeneHHbId HHTErpall KaK Npeesl HHTErpaibHbIX cyMM. OCHOBHbBIE CBOMCTBA OMPEAECICHHOIO MHTE-
rpaia.



Brruncnienne onpeneneHHOro uHrerpaina. Teopema o Mporu3BOAHON MHTErpasia ¢ IEPEMEHHBIM BEPX-
HuMm tipeaenom. @opmyna Herotona-JleiiOnuma. 3ameHa mepeMeHHOM B OompeneeHHOM uHTerpaie. HMure-
I'PUPOBAHUE IO YACTSIM.

[IpunoxeHue onpeaeseHHOro NHTerpaa.

HecoGctBennbie unterpanst I u Il pona, ux cBoiictsa.

Pa3znen 11. dyHKUMH HECKOJIbKHX NepeMeHHbIX. OnpenencHue QyHKIIMH HECKOJIbKHX TEPEMEH-
HbIX. O0NacTh onpeeneHus, mpeael, HeMpPepbIBHOCTh, TEOMETPUIECKOE U300pakeHueE.

YacTHbIE TPOU3BOJHBIE U UX TEOMETPUUECKHUIT CMBICI.

[onsarue muddepenunpyemoctu Gpynkiuu. Heodbxonumelie u gocratounslie yeiaoBus auddepeHnupy-
e€MOCTH (QYHKIIUH.

[TonHoe mpupamenune nmoaHbi auddepennunan GyHKINUN, CBSI3b C YaCTHBIMH NMPOU3BOAHBIMU. [Ipu-
MeHeHue nuddepeniana B mpuOIMKeHHBIX BRIYACICHUSX.

[Tpou3sBogHbIE OT CIOKHBIX GYHKUIUH U OT GYHKUUH, 3alaHHBIX HESIBHO.

YacTtHble Mpou3BoaHbIE U T depeHInanbl BBICIINX MOPSAIKOB.

[IponsBoanas no HanpasieHuto. [ panuent. KacarenbHas MIIOCKOCTh U HOpMaJIb K IOBEPXHOCTH.

OKcTpeMyMbl  (PYHKUMH HECKOJIbKUX IepeMeHHbIX. HeoOXomumble M JOCTaTOYHBIE YCIIOBHS
JKCTpEMYyMa.

Paszjnea 12. UnTerpajibHOe HCHHCIeHUE (PYHKIIMM MHOTHX NepeMeHHbIX. 3aJa4a, MPUBOIAILIAs K
MIOHATUIO JBOWHOIO MHTErpajia. /IBOMHOM MHTErpaj, Kak Ipeles UHTErpajlbHbIX CyMM. I'eoMerpuueckuit
CMBICJ IBOMHOrO nHTerpana. CroiicTBa. CBeIeHHE IBOMHOTO UHTETpaja K IOBTOPHOMY.

3aMeHa NEPEMEHHBIX B JIBOITHOM MHTErpase. BorunciaeHue 1BOMHOrO MHTErpajia B MOJISPHBIX KOOp-
JUHaTax.

l'eomerpuueckue 1 Gpu3nUecKre NPUIIOKEHHS TBOWHOTO HHTErpaia

TpoliHOI MHTErpall, KaKk Mpeaesa MHTEerpalbHblX cyMM. CBelIeHHE TPOMHOTO MHTErpajia K MOBTOPHO-
My. 3aME€Ha IEPEMEHHBIX TPOMHOM HHTETrpaJIe.

Brruncnenue TpoifHOro MHTErpaja B MWJIMHAPUYECKUX U cpepudeckux koopauHarax. [Ipunoxxenus.

Paznen 13. ludpepennuanbubie ypapHenus. Gusznueckue 3amauu, npusomsmume K auddepenu-
aJbHBIM ypaBHeHMSIM | mopsnka. Pemenue ypaBHeHMs, HadyallbHbIE yCioBuA. 3agada Komm, Teopema cyiie-
CTBOBaHMSI M €IMHCTBEHHOCTH 3a/1auu Komm. OO01iee u yacTHOE pelIeHus, TeOMETPUUYECKUI CMBICI O0IEro
Y YaCTHOTO pEUICHUSI.

Huddepennunanbable ypaBHEHHs ¢ pa3eeHHBIMU NepeMeHHbIMU. [luddepeHnnanbable ypaBHEHUS
C pa3aeAIOIUMUC IEPEMEHHBIMH.

OnHoponHbIE ypaBHEHMUS.

JIuneitnpie ypaBHeHusa | mopsigka. Meron Bapuaiuy MpOU3BOJIBHON MOCTOSSHHOW. YpaBHeHue bep-
HYJUIH.

YpaBHeHHUsI B OJMHBIX quddepeHinanax.

Juddepenunanbaple ypaBHEHHS BBICIIMX MOpsakoB. 3anaya Kommu. [ToHsTHe 00IIEro u 4acTHOro
pewenus. Teopema Komu.

YpaBHEHMS, TOMYCKAOLME TIOHNKEHHUE MTOPSIIKA.

Jluneiinbie ogHOpOMHBIE MU depeHITnaTbHbIC YpaBHEHUS, X CBONCTBA. JINHEWHO 3aBUCUMBIC U JIH-
HEIHO He3aBHUCUMBIE (YHKIMU Ha oTpe3ke. BpoHckuan. Teopembl o BpoHcKuaHe. Teopema o cTpyKType 00-
LIET0 pelleHus TMHEHHOTO OHOPOAHOTO MU (epeHIINaIbHOTO YPAaBHEHHUS.

JIuHeliHbIE OTHOPOIHBIC YPABHEHUS C MOCTOSIHHBIMU KOS GUIIEHTAMHU.

Teopema o cTpyKType o0IIero pemenus JMHEHHOTO HeOTHOPOAHOTO ypaBHeHUs1. MeTop Jlarpanka.

Pemenne nuHEHHOro HEOAHOPOTHOTO IU(B(EPEHIINATFHOTO YpPaBHEHHUSI CO CIIELUATBHON IMpaBoit
YacThIO.

Paznen 14. Paabl. Yncnossie psabl. CxoguMocTh U cymma psja. HeoOxoaumoe ycioBue CXOAMMO-
CTH psfa. ApupMeTHUecKUe ONepalnuy Haj psAaaMu: YMHOKEHHE Ha YHUCTIO, CIIOKEHUE, BHIYUTAHHE.

Psanpl ¢ monoxuTtenbHbIMU 4ieHaMu. Teopembl cpaBHeHus. llpusnHaku cxomumoct JlanambGepa u
Komu. MHTEerpanbHblii MpU3HaK CXOAUMOCTH PSa.

3nakouepenyomuecs psaasl. Teopema Jleioauma

3HaKoMepeMEHHbBIE PsIbl. AOCOTIOTHO M YCJIIOBHO CXOASIIUECS psnbl. TeopeMbl 00 abCOMIOTHON H
YCJIOBHOW CXOJUMOCTH psija.

OyHknuoHanbHbIe psanbl. O01acTh cxoquMocTu. PaBHOMepHas cxoquMocTs [IpusHak BeitepmTpacca.

Crenennsie psansl. Teopema o AGens. MatepBan cxomuMocTu. CBOWCTBO CTENEHHBIX PSAIOB. Psiibl
Teinopa u Maxksiopena.



Pa3znen 15. Teopusi rpadgoB. OcHoBHbIC TIOHATHS U omnpeaeneHus. CrnocoObl 3amanus Tpados.
Nzomopdusie rpadsel. B3semennsie rpadul. [loarpad. Onepanun Hax rpadamu. Mapupytsl. [enu. Huxmsl.
Casi3HOCTh. KOMIOHEHTHI CBA3HOCTH. MeTpuyecKkue xapakTepucTuku rpada. JlepeBbst u ux cpoiictaa. Jlec.
DilepoBel e W [HMKIBL. [aMmwibTOBBI 1lemu W 1MKIbL. [lmanapueie Tpadbel. Packpacka rpados.
Xpomarudeckue rpagsl.

Pa3nen 16. Teopusi BeposiTHOCTel U MaTeMaTudeckasi crarucTuka. KomOnHaropuka u €€ 0OCHOB-
Hble popmyasl. CoObiTus. Buasl coobiTiil. Onepanuu Haja coObITUAME. BepostHOCTh coObiTust. Kitaccuue-
CKO€, CTaTUCTUYECKOE, TEOMETPUUECKOE OIpeIeTIeHHs BEPOITHOCTU cOObITUs. CBONCTBA BEPOSITHOCTH.

Teopema crioxkeHHs BEepOSATHOCTEH. TeopeMbl O BEpOSATHOCTU MPOTUBOIIONOXKHBIX COOBITHH, HEBO3-
MOXKHBIX COOBITHH, COOBITHI, 00pa3yIOMIUX MOJHYIO TPYIIITY.

VYcioBHas BEpoATHOCTh. TeopeMa yMHOXKEHUsI BEpOsTHOCTEN. CIIECTBUS TEOPEM CIIOKEHUS U YMHO-
KEHHSI: TeOpeMa CIIOKEHHUS BEPOSITHOCTEH COBMECTHBIX COOBITHI, (popMyIa MOTHON BEpOATHOCTH, (hopMyia
baiieca.

Cxema bepunymm. ®opmyna bepuymau. ®opmyna Ilyaccona. JlokansHas u uHTErpaibHast GOPMYIIBI
Myaspa-Jlamiaca.

CiydaiiHble BETMYUHBL: TUCKPETHBIE U HENPEPHIBHBIC BEJIMYHMHBI. 3AKOHBI PACIIPEACIICHHS TUCKPET-
HBIX CIYYalHBIX BEMYMH: MHOTOYTOJILHUK pacIpelesieHus], Pl pacipeaeiacHus, QyHKIUS pacrpeeeHus
u e€ cBolcTBa, OMHOMHUANILHOE pacmpezenenue, pacupenenenue [lyaccona.

UYucnoBble XapaKTEPUCTUKU AMCKPETHBIX CIIy4alHbIX BEIWYMH. MaTemaTudeckoe OXUIAHHE, HC-
Iepcusi U MX CBOMCTBA, CpeJHEE KBaJpaTHMYeCcKoe OTKJIOHEHHe. HempepblBHas ciydaiiHas BEJIMYMHA, €€
¢bynkuus pacnpenencHus. [IMOTHOCTh pacnpeneneHns HENPEPHIBHBIX CIyYalHbIX BEIMYMH U €€ CBOWCTBA.
UucnoBble XapaKTEPUCTUKN HETIPEPBIBHBIX CIy4alHbIX BeIMYUH. OCHOBHBIEC 3aKOHBI PACIIPEEIICHUs HEIpe-
PBIBHBIX CIIy4ailHBIX BEJINYMH: PABHOMEPHOE, [10KA3aTENIbHOE U HOPMAJIbHOE PaCIIpEAEICHUS.

3amaya MaTeMaTHYeCKOW CTAaTUCTUKHU. [eHepalibHas COBOKYIMHOCTh W BBIOOpKAa. BuIbl BBIOOPKH.
Crnioco6s1 oTOOpa.

Craructuueckoe pacrpeneieHue BeIOOpkH. Omnupuyeckas (yHkuus pacnpeneneHus. [lomuron u
rucrorpamma.

CrarucTrueckue OLICHKH IapaMeTpoB pacnpeneneHus. TOYHOCTh OLEHKH, HalEeKHOCTb, JOBEPH-
TEJIbHBIN UHTEPBAJI.

JloBepuTenbHbIE MHTEPBAJIBI U1l HAPaMETPOB CIYyYaHON BEJIMYMHBI, pACIPEICTICHHON M0 HOpMaJlb-
HOMY 3aKOHY.

[TpoBepka crarucTudyeckux rumnore3. Metoa HauOombiiero mnpasnonoaodus. CraTucTUUYecKue
METOBI 00PabOTKHU IKCTIEPUMEHTAIBHBIX TAaHHBIX.

4.3 IIpakTuvecKkue 3aHATUSA (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansaTus Tema
paszznena 4acoB

1 1 Marpuupbl. Onepauuu Hag MarpuiaMu. OnpeaenuTens. 2
2 2 Onepanny HajJ BEKTOPAMH.

3 3 YpaBHEHUsI TUHUT 2
4 6 [Ipenensl. AuddepennupoBanne. IIpon3BoaHbIE BEICHINX TOPSIIKOB 2
5 7 WccnenoBanne GpyHKIMIT C TOMOIIBIO TPOU3BOTHBIX 2
6 9 HenocpencrsenHoe nHTErpupoBaHue. 3aMeHa NEPEMEHHON U 2

MHTETPUPOBAHKE 10 YACTIM
7 10 BrluncieHue onpeneseHHoro HHTerpala 4
8 12 WuTerpanbHoe ucuncieHne GyHKIMN MHOTHUX TTEPEMEHHBIX 2
9 13 Juddepennmanpapie ypaBHEHUS IEPBOTO MOPSIIKA 2
10 13 Juddepennunanbaple ypaBHEHHs] BTOPOTO MOPSIIKA 2
11 14 [Ipr3HaKu CXOAMMOCTH PSJIOB C HEOTPULIATEIbHBIMU WICHAMU 2
12 15 Knaccuueckoe, reomMmeTpudeckoe, CTaTUCTUYECKOE OMPEEIICHIE BEPO- 2
ATHOCTHU

13 15 Teopembl CII0KEHHSI U YMHOKEHHUSI BEPOSITHOCTEN 2
14 16 DopMyibl YCI0BHOM U MONHOU BepositHocTer. Dopmyia balieca 2
15 16 ®Dopmynsl bepuynnu, [lyaccona. JlokanbHast U MHTErpajgbHASI TEOPEMBI 2




Ne Kom-Bo
Ne 3angTus Tema

pazznena 4acoB
Myagpa-Jlamnaca

16 16 CratucThyeckye OLIEHKU apaMeTpOB paclpeaeIeHus 2
Hroro: 32

5 YueOHO-MeTOAHYECKOE 00ecTIeueHre JUCIUIIITHHDI
5.1 OcHoBHas JuTEparypa

1. boromornos, H. B. Maremaruka : yyeOnuk st By3oB / H. B. boromonos, I1. . Camoiinenko. — 5-¢
u3a., nepepad. u gorn. — Mocksa : U3marensctBo FOpaiit, 2025. — 401 ¢. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-07001-9. — Pexum nocryna: htips.//urait.ru/bcode/581540.

2. boromonog, H. B. Maremaruka. 3agauu ¢ penieHusMu : yaeOHuk 115 By3oB / H. B. boromonos. — 2-
e u3a., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2026. — 755 ¢. — (Briciee o6pazoBanue). —
ISBN 978-5-534-16210-3. — Pexxum noctyna: Atips.//urait.ru/bcode/599027.

3. Ilumnaues, B. C. Bricmas maremaruka. [lonnsril kype : yueOHuk ms Oakanaspos / B. C. Illunaues;
[mox pen. A. H. Tuxonosa].- 4-e¢ uzn., ucnp. u gom.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakamnasp. bazo-
BbIif Kypc) - ISBN 978-5-9916-3325-3

5.2 lonmosiHuTe/IbHAS JIUTEPATypa

1. bepummiu, O. H. Maremaruka : yue6Hoe mocobue / O. H. bepumsunu, C. B. [InoraukoBa. — Ca-
mapa : CamlAY, 2023. — 128 c¢. — ISBN 978-5-88575-733-1. — Pexum pgocryna:
https.//e.lanbook.com/book/392549.

2. boromonos, H. B. IlpakTtuueckue 3aHsATHS IO MaTeMaTHke : ydeOHHK a1 By30B / H. B. boromoros.
— 11-e u3n., mepepab. u mon. — Mocksa : M3marensctBo FOpaiit, 2026. — 578 ¢. — (Bricmiee oOpa3oBa-
Hue). — ISBN 978-5-534-18418-1. — Pexwum ngocryna: https://urait.ru/bcode/599047.

3. Beicmias maremaruka : MeToanueckue ykazanus / cocraButens 1. A. Uepnsk. — Cankt-IlerepOypr :
CIIBI'Y TA um. A.A. HoBuxkoBa, 2024. — 165 c. — Pexxum nocryna: hitips.//e.lanbook.com/book/438716.

4. I'mypman, B. E. Teopus BeposTHOCTE! U MareMaTnieckas CTaTucTHKa : yuel. mocobue / B. E. I'myp-
MaH.- 12-e u3z.. - Mocksa : Beiciiee oOpazoBanue, 2006. - 479 ¢

.5.3 llepuonnyeckue u3IaHNs

1. http://www.mccme.ru/ URL: MockoBck#ii IIEHTP HEMPEPHIBHOTO MaTEMaTHIECKOTO 00pa3oBaHUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarnueckast ondimorexa

3. http://en.edu.ru/ EcTecTBeHHO-HAay4HBII 00pa30BaTEIbHBIA MOPTAI

4. Bectauk MockoBckoro Yausepcuteta. Cepust 1. Maremaruka. Mexanuka: xypHai. — M.: AreHcTBo
«Pocneuars» - mepuOANYECKOE HAyYHOE M3/IaHWE OTpakaeT TEMAaTHKy BaXHEHIIMX HalpaBlIeHUN TEOpeTH-
YEeCKUX UCCIIENOBAHUI 10 MaTEMaTUKE U MeXaHUKe. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa m anamus: xypHai.- Caskt-lIletepOyprckoe otmeneHue MareMaTHYeCKOr0 WHCTUTYTa
nM. B. A. Crexnosa PAH http://www.pdmi.ras.ru/AA

6. Huddepennmanpasie ypaBHeHus: xkypHan. — M.: MAWK "Hayka /HMaTepnepuonuka".-
http://nasb.gov.by/eng/publications/difur/index.php




5.4 IlporpammHoe o0OecnedyeHne, NpodeccCHOHAIbHbIE 0a3bl JAHHBLIX W HHGOPMAIMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HHGOPMAIMOHHBIX TEXHOJIOT Wil

—

- OnepanmonHas cuctema Microsoft Windows

- ITaker HacrompHBIX TpriokeHnit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - Ilpunoxenus Microsoft Visio

4. - Antuupyc Dr.Web Desktop Security Suite

5. - becnmarnoe cpenctBo mpocmotpa ¢aiinioB PDF - Adobe Reader

6. - CBoOonHbIi (aitioBsIit apxuBatop 7-Zip
7

8

9

o

- https://vandex.ru/ - 6ecrutatHbli poccutickuii MaTEpHET 0003peBarens SAnmexc. bpaysep

http://newgdz.com/spravochnik CripaBo4HHK 1O BBICILIEH MaTeMaTHKE

http://aist.osu.ru/  AMCCT OI'Y - aBTOoMaTu3WpoBaHHass HMHTEPAKTHBHAS CHCTEMa CETEBOTO
tectupoBanus OI'Y

6 MarepuajibHO-TEXHHU4YECKOE o0ecredeHue U CIUIINHbI

JIEeKITMOHHBIE W MPAKTUYECKHUE 3aHATHS MPOBOAATCS B YICOHBIX ayUTOPHSIX.

AyIUTOpUU OCHAIIEHBI KOMIUJIEKTAMH YYEHHUECKO MeOenn, TEXHUYECKUMHU CPEeICTBAaMHU OO0y4eHHUs,
CITy’KaIllMMU JUTSI IPEeACTaBICHHS yueOHOM nHpopManuy 60IBIION ayTUTOPHH.

[Tomermenne uIsi CaMOCTOSTENBHOW PabOThl 00yUYaOIIUXCS OCHAIIECHBI KOMIBIOTEPHON TEXHUKOM,
MOAKIIOYeHHON K cetn "MHTepHer", W oOecmeueHWeM J0CTyna B DJIEKTPOHHYIO HH(DOPMAIMOHHO-
oOpazoBarenbpHyI0 cpeny ¢unnana u OI'Y.
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