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1 Ilean u 3a1a4n OCBOEHM ST JUCHMIIJINHbBI

I_Ie.]'lb (].le.]'ll/l) OCBOCHUSA AUCHUIUIMHBI — OBJIAJACHUC CTYACHTAMHW MATCMATUYCCKHUM allllapaToM IJId
aHaJIM3a, MOACIIMPOBaHWA U PCHICHUSA IPUKIIAJHBIX 3a1a4 B CUCTEME 3J'ICKTpOCH36)KCHI/I$I.

3amaum:

—HM3Y4YUTh OCHOBHBIC MaTEeMaTHYECKUE MIOHATHS HEOOXOIMMBIE JIJIsl pEIICHUS] MHKCHEPHBIX 3a71ay;

—OBJIaJI€Th OCHOBHBIMM IIPUEMAMU aHAJIA3a U MOJEIUPOBAHMS YCTPOUCTB, IIPOLIECCOB U SIBICHUH IIpU
IIOMCKE ONTUMAaJIbHBIX PEIICHUN NIPUKIIAIHBIX 3a/1a4;

—BBIPa0OTaTh y CTYACHTOB YMEHHE CaMOCTOSATENIBHO PACHIMPSATH CBOM 3HAHMSA, MPOBOIUTH AHAIIN3
MIPUKJIAJHBIX WHXECHEPHBIX 3a/1a4.

2 MecTo AUCHHMILVINHBI B CTPYKType 00pa3oBaTe/IbHOH IPOrpaMMBbl

JucnurniuHaa oTHOCHUTCS K 0a30B0i yactu Onoka J1 «/lucuummmael (MOIYH )»

[TpepexBU3UTHI QUCHUILTUHBL: Omcymcemayom

[ToctpexBusutsbl gucumtuiuHel: b1./{.5.20 Texnuueckaa mexanuxa, b1.J[.b.23 OcHoevi meopuu
HaodedicHocmu u pabomocnocoonocmu mexrnudeckux cucmem, b1.J[.5.25 Teopus mpancnopmmusix npoyeccos
u cucmem, B1.J[.B.28 Bzaumosamensemocms, cmanoapmuzayusi u mexuvuyeckue usmepenus, b1.J].5.29
Conpomuenenue mamepuanos, b1.J[.5.30 Jlemanu mawiun u ocnogvl koncmpyuposarnus, b1.J{.5.31 Ocnoewi
KOHCMpYKYyuu U pacuéma euopasiuveckux u nHeemamuueckux cucmem, b1 J[.B.1l1 Opeanuzayus u
nianuposanue npouszsoocmaa, @UT.2 Memannopexcywue cmauky u UHCMpyMeHm

3 TpeGoBanus K pe3yabraraM 00y4eHHs 110 JUCHHUIINHE

[Tpouecc n3yueHus: AMCUUILIIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOMIUX PE3yabTaTOB 00yUYeHHUs

Kox u HaumenoBanue

(hopMUPYEMBIX KOMIIETECHIIHIA

Kon n HanMeHoBaHME WHIUKATOpA
MOCTHKEHUS KOMIIETEHIINU

[Tnanupyemblie pe3yabTaThl
00y4YeHUs MO0 AUCIUILTUHE,
XapaKTEPU3YIOIIHNE ITAITbI
dbopmupoBaHus
KOMITETEHIINI

€CTECTBCHHOHAYYHBIC H
o0IIenH)XEHEPHbIE 3HAHUS,
METOJIbI MaTeMaTHYECKOTO
aHaJM3a U MOJICTTMPOBAHHUS B
npodeccuoHaIbHON
JEATEIBHOCTH

OIIK-1 Cnocoben npumMeHsTh

OIIK-1-B-1 ITpumensier MeTo1bl
MaTeMaTHIEeCKOr0 aHaJIn3a, CTAaTUCTUKH,
TEOPHUH BEPOSITHOCTU U MAaTEMAaTU4€CKOTO
MOJICTTUPOBAHMS B TPO(PECCHOHATBHOM
JIeSITENLHOCTH

3HaTh:

OCHOBHBI€ TTOHSTHUS U
METO/Ibl MaTEeMaTUYECKOTO
anrapara BEeKTOPHOM
anreOpbl, aHATUTHYECKON
TreOMETpUU U
MaTeMaTH4YeCKOro aHaliu3a
Ymers:

HCII0JIb30BaTh
MaTeMaTHYeCKUil  ammapar
Ipu  U3Yy4YEHUH  APYrux

JUCLUIUITMH U TIPU PEUICHUM
3aJaq

Baajnersn:

HaBBIKAMHU HCITOJIL30BaHUS
CTaHJIAPTHBIX METOIOB 1
MoJeaell MaTeMaTH4eCKOIo
amnrapara v UX NpUMEHEHUsI
K PELICHUI0 HHKEHEPHBIX
3aJad.




4 CTpyKTypa M cofep:KaHue JUCHUNINHBI

4.1 CTpyKTypa IMCHUILINHBI

OO6mmas TpyI0eMKOCTh AUCIUIUINHBI cocTapisieT 10 3aueTHbIX equHull (360 akaIeMHYECKUX 9acoB).

TpynoeMkocTs,
Bun paGotsr aKaJIeMUYECKHX 4acoB
1 cemecTp 2 cemecTp 3 cemecTp BCETO
Oo01mast Tpy10éMKOCTh 144 144 72 360
KonTakTHas pabora: 10,25 11,25 9,5 31
Jlexmm (JI) 6 6 4 16
[TpakTuaeckue 3ansatus (I113) 4 4 4 12
Koncynpranuu 1 1 2
[TpomexyTouHas arrecTaius (3a4eT, SK3aMeH) 0,25 0,25 0,5 1
CamocrosiTesqibHast padora: 133,75 132,75 62,5 329
- BbINOJIHEHUE KOHMPOTIbHOU pabombl 30 30
(KonmpP);
- camono02omoska (npopabomxa u 43,75 40,75 10,5 95
nosmopeHue 1eKYyuoHHO20 Mamepuaia u
mamepuana y4eOHUKos8 u yueOHbiX nocooull; 45
- uzyueHue pazoenos Kypca 8 cucmeme 20 20 5
LeKMPOHHO20 0OVUeHUsL;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 62 65 10 137
- 10020MOBKA K IK3AMEHY 8 7 7 22
Buja nToroBoro KOHTpOJIs (3a4eT, IK3aMeH, 3a4er IK3aMeH IK3aMeH
auddepeHIUPOBAHHBIN 3a4€T)
Paznensl nuctuniuHel, n3ydaeMele B 1 cemectpe
KonnuectBo yacos
Ne HaumenoBanwue pa3nenon AyAHTOpHad BHeay/I.
paznena BCETO abora
113 | JIp pabora
1 Jluneiinas anredpa 22 4 2 16
2 AHaJIUTHYECKasi TECOMETPUS 18 18
3 BekTopHbIE IPOCTpaHCTBA 16 16
4 KommuiekcHble yncna 16 16
5 BBenenue B MaTeMaTHUECKUI aHAIIN3 16 16
6 HuddepenunanbHoe ncurcieHne GyHKIIMN OTHOM 18 2 16
MIEPEMEHHOM
7 HccnenoBanne QyHKIIUU C TTOMOIIBIO 20 20
MIPOU3BOAHBIX
Teopust MHOTOWIEHOB 16 16
HWroro: 144 6 4 134
Paznensl IUCHUIIIIMHBI, U3y4aeMbI€ B 2 CEMECTpE
KonnuectBo yacos
Ne HaumenoBanwue pa3aenon AyAHTOpHad BHEayJI.
paznena BCETO abora
113 | JIp pabora
9 HeonpeneneHnHblil HHTErpan 24 2 2 20
10 OnpeneneHHbld UHTErpall 20 20




KonnuectBo yacos
Ne HaumenoBanwue pa3nenoB ayAuTopHad BHeayJI.
pazznena BCEro abora
113 | Jip pabora
11 OyHKIMN HECKOJIBKUX 22 2 20
MIEPEeMEHHBIX
12 Kparsble ¥ KpUBOIMHENWHBIE HHTErPajibl 24 24
13 Jubdepennmnanbapie ypaBHEHUS 29 2 2 25
14 Pannr 25 25
HUroro: 144 6 4 134
Paznensl AucuuIIuHBL, U3yyaeMbie B 3 ceMecTpe
KonnuectBo yacos
Ne HaumeHnoBanue pasnenos aymatopras BHEay/l.
pazznena BCEro abora
11| P pabora
15 Teopus BEpOATHOCTEN U MaTeMaTU4ECKas 72 4 4 64
CTaTHUCTHUKA
Hroro: 72 4 4 64
Bcero: 360 16 | 12 332

4.2 Conep:xaHue pa3aesjaoB IHCHUININHbBI

Paznen 1. JIuneiinas anredpa MaTpulisl: OCHOBHBIE OIIpEeNCHHs, KIacCH(pHUKAlLKs, OTIepaluy Hajl
MaTpulamMu (CI0KEHHE, BBIYUTaHHE, YMHOKEHHUE). DIIeMEeHTapHbIe MPeo0pa3oBaHus MaTpull, PUBEIEHUE K
TPEYrOJIbBHOMY BHUJy, TPAHCIIOHUPOBAaHUE MATPHUIL, UX CBOICTBA.

Onpenenurenu. Beruncnenue onpenenutenei II, Il mopsanka. Onpenenurenu n-ro mnopsjaka U Ux
CBOIicTBa. MUHOPBI U anreOpandeckue TONOTHeHHs. Pa3nokeHue onpenenuTens mo CTpoke (CTonoIry).

OOparHass marpuIia: ompenejeHue, cBocTBa. [IpumeHeHne oOpaTHOM MAaTPHIBI ISl PEIICHUS CH-
CTEM.

Panr marpuiisl. Teopema o panre. BeruuciieHne paHra MaTpHilbl.

CucremMbl m JMHEHHBIX YpaBHEHUI C N HEM3BECTHHIMH: OCHOBHBIC ONpENENCHUs, Kiaccu(uKarus.
Pemienue cucremMbl m TUHENHBIX YPAaBHEHUI ¢ N HEM3BECTHBIMU MeToAoM [ aycca.

Pemenue cucremMpl n IMHENHBIX YpaBHEHUH ¢ N HEU3BECTHBIMU 110 NpaBuity Kpamepa.

COBMECTHOCTh CHCTEMBI JIMTHEHHBIX alreOpandeckux ypaBHeHHH. OTHOPOIHBIE W HEOTHOPOIHBIC
cucreMbl, TeopeMa Kponekepa-Kanennu. @ynnaMeHTanbHas cHCTEMa pELICHU.

Paznen 2. AHaIMTHYECKAS TeOMETPHUS.

[IpssmoyrosbHas qekapToBa cCUCTEMa KOOpAMHAT.

BekTopb! Ha MIIOCKOCTH U B MpOCTpaHcTBe. JInHeltHbIe onepanuy Haa BekTopamu. CKanspHoOe, BeK-
TOPHOE U CMEIIaHHOE TPOU3BEICHHE.

[IpsimMast 1 IIOCKOCTH B MPOCTPAHCTBE. B3anMHOE pacnookeHne IpsMBIX U INIOCKOCTEH.

Kpusbie 1 moBepXHOCTH 2-TO MOPSIIKA.

Pa3znen 3. BekTopHble mpocTpaHcTBa

BekropHoe npoctpancTBo. basuc, pasmMepHOCTh, H30MOP(H3M BEKTOPHBIX MPOCTPAHCTB. MaTpuna me-
pexoza oT oaHoro 0asuca K Ipyromy. BekTopHble MoaIpoCTpaHCTBA.

EBknnmoBo npocTpancTBO. OpTOroHa bHbIE M OPTOHOPMUPOBAHHbBIE CHCTEMBI BEKTOPOB.

Paznen 4. KomniekcHble ynciaa. Kommiuekcusle uncna. M3o0pakeHHe KOMIUIEKCHBIX YHUCEN Ha
IJIOCKOCTH. Monynb U apryMeHT KOMIUIEKCHOTO 4uciia. Anrebpandeckasi, TPUTOHOMETpUYECKas U MOKaza-
TenbHas (popma 3amUCH KOMIUIEKCHBIX Yucell. ApudmMernueckue omnepanuy HaJ KOMIUIEKCHBIMU YHCIIaMH.
®opmyna Myaspa. Kopau n3 koMIiekCHbIX yuces. @opmMyina Disiepa u ee IpUMEHEHHUE.

Paznen S. BBenenue B MaTemMaTnueckuii anaau3. YucioBas nmocnenoBarebHOCTb. ApudmeTnue-
CKHeE OIlepaliy HaJl YMCIOBBIMU MOCIIEA0BATENIbHOCTAMU. beckoHeuHo Oonbiine 1 0ECKOHEYHO Majble TO-
cienoBaresbHOCTH. [Ipenen unciioBoit nocnenoBarenbHOCTH. IIpenenbHblil nepexos B HepaBeHCTBaxX. MOHO-
TOHHBIE NocaeaoBareabHoCTH. CylllecTBOBaHUE Mpejieia MOHOTOHHOW OIrpaHUYEHHOM MOCIIEI0BATEIbHOCTH.
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[Tonsitue pynkumu. O61acTh €€ onpeaeneHus, cnocoOsl 3ananus Gpyakmuu. OCHOBHBIC IIEMEHTap-
Hble GYHKLUH, UX cBOMcTBa U rpaduku. CioxkHbe 1 00paTHbIC PYHKIIUH.

[Ipenen ¢yHKIIMU B TOUYKE U OECKOHEYHOCTH. TeopeMbl o mpenenax ¢GyHKuuid. OQHOCTOPOHHHE TIpe-
JEIIBI.

[TonsiTvie pyHKLINH, OTPAHUYEHHOM HAa MHOKECTBE U B OKPECTHOCTH TOYKHU. TeopeMbl 00 OorpaHHyYeH-
HOCTHU (PYHKLUH, UMEIOIINX MpeJiel. 3aMmeyareIbHble MPeebl.

beckoneuno Gombinue u O0eckoHeuHO Maibie GyHKIUUA. CpaBHEHHE OECKOHEYHO OOJIBIINX U OeCKo-
HEYHO MaJIbIX (yHKIUI. OCHOBHBIE SKBUBAJIEHTHOCTH.

HenpepsiBable QyHKIMA: JTOKATbHBIE CBOWCTBA HENMPEPHIBHBIX (DYHKINI; HETTPEPHIBHOCTH (PYHKIIUH OT
(GYHKIMH; TOUKA pa3pbiBa; O'PAaHUYECHHOCTh (PYHKIINH, HETIPEPHIBHOM Ha OTpe3Ke; CYIIECTBOBAHNE HAaHOOIbIIET0
Y HaMEHBILIETO 3HaUCHU; TPOXOXKICHHUE Yepe3 Bce MPOMEKYTOUHbIE 3HAUCHNS; MOHOTOHHBIE (QYHKIIUH, CyIIIe-
CTBOBAaHHUE U HENPEPHIBHOCTH 0OPAaTHOM (YHKINH, HENPEPHIBHOCTH YJIEMEHTAPHBIX (PyHKIHIL.

HenpepsiBHBIE (DyHKIIUH: JTOKAIbHbIE CBOHCTBA HENPEPBIBHBIX (DYHKITHI; HEMIPEPHIBHOCT (PYHKIUH OT
(bYHKIMH; TOYKA pa3pblBa; OTPAHUYEHHOCTH (PYHKIIMH, HETIPEPHIBHOM Ha OTpE3Ke; CYIIECTBOBAHNE HAaHOOIbIIET0
Y HAaMMEHBIIIETO 3HAYCHUH; POX0XKICHHE Yepe3 BCe MPOMEKYTOUHbIE 3HAYCHHS; MOHOTOHHbIE (DYHKINH, CyIIie-
CTBOBAHHE U HEMIPEPHIBHOCTH OOPATHOM (DyHKIMHU, HEIIPEPHIBHOCTH 3JIEMEHTAPHBIX (DYHKIINH.

Paznen 6. InddepennuanbHoe ncuncienue pyHkuum oxHoii nepemennoi. [IponsBonnas QpyHk-
MM B TOYKE, €€ TEOMETPUUECKUI U MEXAHUYECKUN CMBICIL. [Ipon3BOogHAas CyMMBbI, IPOU3BENCHUS, YACTHOTO.
[TponzBoaHas ClIOXHOW (PYHKITUH, TPOU3BOIHAS 0OpaTHOW (pyHKImH. [Ipon3BoaHAs MTapaMeTpUIECKO U He-
SIBHO 3a/1aHHON (yHKUUH. Tabnuma npon3BoIHBIX.

[Tonsitue nuddepenmupyemoctu GyHkIuu B Touke. HeoOxomumelie n nocrtarounbie ycinoBus audde-
peHuupyemMocTd (pyHKIMU B Touke. CBsA3b MeXAy U PEepeHIIPYEMOCThIO M HEMPEPHIBHOCTHIO (DYHKIIUHN B
TOYKE. YpaBHEHUS KacaTeJIbHON U HOpMaJIH.

Huddepenunan ¢pyHkuun u ero cpoicta. Ceszb auddeperunana GyHKIUN C TpOU3BOAHOM. [eo-
MeTpudeckuii cmbich auddepeninana, npuMeHeHue auddepenimana B IpUOIHKECHHBIX BEIYHCICHUSIX.

[IpousBoaubie U qUQGepeHINATbl BBICIIUX TOPSIKOB.

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

PackpsiTHE HEOIIPENEIEHHOCTEN C IIOMOLIBIO ITpaBuia Jlonurais.

Pasznen 7. UcciaenoBanue (pyHKIUI ¢ MOMOIIbIO NMPOU3BOAHBIX. YCIOBHUS MOHOTOHHOCTH (PYHK-
ruil. Touku skcTpemyma. HeoOxomumble U JOCTaTOYHBIE YCIOBHS SKCTpeMyMa. HaxoxxaeHne HanOombIero
Y HaMEHbIIIEeTo 3HaueHus GyHkuu, muddepeHnupyemMoit Ha OTpe3Ke.

HccnenoBanue GyHKIMU HA BBITYKIOCTh M BOTHYTOCTb, TOUKH IEeperuoa.

AcumnToThl KpuBbIX. O01I1as cxema ucciae1oBaHus GYHKIUNA U IOCTPOESHHUSI TPa(UKOB.

Paznen 8. Teopusi MHOroujieHoB. MHorowiensl, Teopema besy. OcHoBHas Teopema anreOpsl. Pas-
JIOKEHHE MHOTO4IEHA C IeUCTBUTENbHBIMU KO3 (UlIMeHTaMu Ha TMHEIHbIE ¥ KBaJpaTHUHbIE MHOXKUTEIH.

PasnoxeHune panoHaNbHBIX IpoOel Ha pocTeimue.

Pasznen 9. Heonpenesiennblii maTerpaJ. IlepooOpasubsie. HeonpeneneHHbIil HHTETpasl M €r0 CBOM-
crBa. HemocpeacTBeHHOE MHTETpUPOBAaHUE, MHTETPUPOBAHKE ITyTEM MOABEACHHUS MO 3HAK U epeHIrana.
MeToa noaCTaHOBKH: 3aMEHA MEPEMEHHOM, TPUTOHOMETPUYECKHE ITOACTAHOBKH.

HHTterpupoBaHue 10 4acTsm.

[Ipocreiiirie HHTErpabl, COACPKAIINE KBAIPATHBIA TPEXUJIEH.

WuTerpupoBanue paroHaIbHBIX IpoOeii: METO HEOMpeAeICHHBIX KoadduunueHToB, Metoq Octpo-
IPaJICKOTO.

WuTerpupoBanue UpparioHAIbHBIX QYHKIHH.

HNHTerpupoBaHne TPUTOHOMETPUUECKUX (PYHKITUH

Pa3gen 10. OnpeneneHHblii HHTErpaJ. 3a1a4y, NPUBOIALINE K IIOHATUIO ONPENEICHHOIO HHTErpa-
na. OnpeAeneHHbId HHTErpall Kak Mpeesl HHTErpaibHbIX cyMM. OCHOBHBIE CBOMCTBA ONPEAECICHHOIO MHTE-
rpana.

Brruucnenne onpeneneHHOro uHrerpaina. TeopemMa o mporu3BOAHON MHTErpasia ¢ IEPEMEHHBIM BEPX-
HuM npenenoMm. @opmyna Heiorona-JleiiOnuma. 3aMeHa mepeMeHHOM B OmpezeNeHHOM uHTerpajie. MHre-
ITPUPOBAHUE I10 YACTSAM.

[IpunoxeHue onpeneaeHHoro HHTErpaa.

Heco6cTBennbie unterpansl [ u Il pona, nx cBoiicTaa.

Paznen 11. ®yHKUHMM HECKOJBKHUX NMepeMeHHbIX. Onpenenenue QyHKIUN HECKOJIBKUX IEepEeMEH-
HbIX. O0nacTh onpezeneHus, Npeaes, HEMPEPLIBHOCTh, FTEOMETPUUECKOE U300paKeHHE.

YacTHbIe MPOU3BOIHBIE U UX TEOMETPUUYECKUN CMBICIL.



[Tonsitue muddepernupyemoctu pyukmmuu. Heodxommumelie U 1ocTaTouHbIe YCI0BUS nuddepeHIupy-
€MOCTH (PYHKIIUH.

[TomHOe mpuparmienue noiaHbli Auddepentnan GyHKIHA, CBI3b C YaCTHBIMUA MPOU3BOAHBIMU. [Ipu-
MeHeHue nuddeperimana B mpuOIMKEHHBIX BEIYUCICHUSX.

[Tpon3BomHBIE OT CIOKHBIX (PYHKIMI ¥ OT QYHKIIUN, 3aIaHHBIX HESIBHO.

YacTHble MpOou3BOIHBIC U AU(PPEPEHIINATBI BEICIIUX TOPSIIKOB.

[IpousBonHas no HampasieHuto. [ panuent. KacarenpHas MmI0CKOCTh M1 HOpMaJb K TIOBEPXHOCTH.

OKkcTpeMyMbl  (DyHKIMH HECKOJIBKUX NepeMeHHbIX. HeoOXomuMbple M JOCTaTOYHBIC YCIOBHSA
JKCTpEMyMa.

Pa3gen 12. KpaTHble M KPHBOJIMHEHbIC MHTErPAJIbL. 3a1a4a, IPUBOAALIAS K TOHATHIO JBOMHOIO
MHTerpaia. J{BoHON MHTErpaj, KaK Mmpeesa HHTErpaIbHBIX CyMM. [ €OMETpUYEeCKUi CMBICI IBOMHOTO UHTE-
rpana. CoiictBa. CBeicHUE ABOMHOIO MHTErPaJia K IOBTOPHOMY.

3aMeHa MEPEMEHHBIX B JBOMHOM HHTErpajie. BruncieHnre JBOMHOIO MHTErpajia B MOJISIPHBIX KOOP-
JUHATaX.

['eomerpuueckue u puznyecKue MPUIOKEHHUS IBOHHOTO HHTErpalia

TpoliHol MHTErpas, Kak Npeesl HHTErpasbHbIX cyMM. CBeZieHHE TPOMHOIO MHTErpajia K MOBTOPHO-
My. 3aMeHa NMePEMEHHBIX TPOMHOM HUHTErpase.

Brruncnenue TpoitHOro HHTErpalia B IMIMHIPHYSCKUX U chepudecKkux koopauHarax. [IpunoxkeHus.

KpuBonuHeiiHble HHTETpaibl 1 UHTETPAJIBI IO MOBEPXHOCTU: KPUBOJUHEIHBIE HHTETPAJIbL;, (hopMysa
I'puHa; uHTETpabl MO MOBEPXHOCTH; (hopMmyna OcTporpaackoro; sneMenTapHas gopmyia CTokca; yClIoBus
HE3aBHCHUMOCTU KPUBOJUHEIHOTO HHTETpasia oT (POPMBI ITyTH.

Paznen 13. ludpepennuanbubie ypapHenusi. Ousznueckue 3anauu, npusomsmume K auddepenu-
aJgpHBIM ypaBHEeHUMSIM | mopsnka. Pemenue ypaBHeHMs, HadyallbHbIe yciaoBuUA. 3afada Komm, Teopema cyiie-
CTBOBaHMsI M €IMHCTBEHHOCTH 3a/1auu Komm. OO01iee n yacTHOE pelIeHus, FTeOMETPUUYECKUI CMBICI O0ILEero
Y YaCTHOTO pEUICHUSI.

Juddepenunanpable ypaBHEHHs ¢ pa3eeHHBIMU NepeMeHHbIMU. [luddepeHnnanbable ypaBHEHUs
C pa3neAIOIMMUC IEPEMEHHBIMH.

OpHOpOAHBIE YpaBHEHMUSL.

JIuneitnpie ypaBHeHus | mopsiaka. Meron Bapualiuyu IpOU3BOJIBHON MOCTOSSHHOW. YpaBHeHue bep-
HYJUTH.

YpaBHeHus1 B OoNMHBIX quddepeHnmnanax.

JuddepeHnnansabie ypaBHEHUS BhICIINX TopsakoB. 3amada Komm. [loHsTHe 0OIIEro m 4acTHOTO
pewenus. Teopema Komu.

VYpaBHEHMS, 1Oy CKAIOLME TTIOHNKEHHUE MTOPSIIKA.

Jlunetinbie ogHOpOMHBIE MU depeHITnaTbHbIC YpaBHEHUS, X CBONCTBA. JINHEWHO 3aBUCUMBIC U JIH-
HEHHO He3aBHCHMBbIe (QYHKIMH Ha oTpe3ke. BpoHckuan. TeopeMbl 0 BpoHckHaHe. Teopema o CTpyKType 00-
LIETo pelleHus TMHEHHOT0 OHOPOAHOTO MU depeHIINaIbHOTO YpaBHEHHUSL.

JluHeiHbIe OMHOPOAHBIC YPAaBHEHUS C MOCTOSHHBIME KOA(PPUITUECHTAMH.

Teopema o cTpykType o0IIero pemeHus JMHEHHOTO HeOTHOPOAHOTO ypaBHeHUs1. MeTop Jlarpamka.

Pemenne nuHEHHOro HEOAHOPOTHOTO UGB (EPEHIINATFHOTO YPaBHEHUSI CO CIIELUATIBHOM IMpaBoit
YacTbIO.

Paznen 14. Paabl. Yucnossie psaabl. CxonuMocTh U cymma psja. HeoOxoaumoe ycioBHe CXOAMMO-
CTH psifa. ApupMeTHUeCcKUe ONepaluy Haj psAaaMu: YMHOKEHHE Ha YHUCTIO, CIIOKEHUE, BHIYUTAHHE.

Psanpl ¢ monoxuTensHBIMU WieHaMH. Teopembl cpaBHeHus. llpusnHaku cxomumocTu Jlamambepa u
Komu. MHTErpanbHblii MpU3HAK CXOAUMOCTH PSa.

3unakouepenyomuecs psaasl. Teopema Jleitormma

3HaKoIepEeMEHHbBIE PsIbl. AOCOTIOTHO M YCJIOBHO CXONISAIIUECS psnbl. TeopeMbl 00 abCOMIOTHON H
YCIIOBHOW CXOAMMOCTH psiza.

OynkuuoHanbHbIe psanbl. O01acTh cxoquMocTu. PaBHOMepHas cxoqumocTs [Ipusnak BeitepmTpacca.

Crenennsie psanel. Teopema o AGens. MatepBan cxomumocT. CBOWCTBO CTENEHHBIX PSAOB. Psimbl
Teinopa u MaxkiiopeHa.

Paznen 15. Teopusi BepossTHOCTEH W MaTeMaTH4yecKas craTucTuka. KomOunaropuka u e€ 0CHOB-
Hble ¢opmyibl. CoObiTus. Bunbl coObiTrii. Onepannu Hax coobiTusMu. BepositHocTs coObiThsA. Kiaccuue-
CKO€, CTaTUCTHUYECKOE, TEOMETPUUECKOE ONPEICICHUS BEPOSITHOCTH COOBITHSI. CBONCTBA BEPOSITHOCTH.

Teopema crokeHHsI BeposSTHOCTEH. TeopeMbl O BEPOATHOCTH MPOTHBOIIOIOXKHBIX COOBITHH, HEBO3-
MOKHBIX COOBITHIA, COOBITUN, 00Pa3YIOMIUX MMOJHYIO TPYIIITY.



VYcnoBHast BEposTHOCTh. Teopema yMHOKEHUS BepossTHOCTE. ClIeICTBUS TEOPEM CIIOKEHUS U YMHO-
KEHUS: TEOpEMa CIOKEHHUSI BEPOSTHOCTEH COBMECTHBIX COOBITHIA, (pOpMyIa MoJHOW BEepOsSTHOCTH, (hopMyIia
baiieca.

Cxema bepnymmu. @opmyna bepnyman. @opmyna I[lyaccona. JlokanbHas u uHTErpajgbHast (HOPMYIIbI
Myagspa-Jlannaca.

CrnyualiHbple BEJIMUMHBI: TUCKPETHBIE M HETIPEPHIBHBIE BEJIMYMHBI. 3aKOHBI paclpeacieHus JUCKpeT-
HBIX CIy4YalHBIX BEJIUYMH: MHOTOYTOJIBHUK PACIpPENENICHHs, sl paclpeaeaeHus, QyHKIUS paclpeleeHus
u e€ cBOlCTBa, OMHOMHANLHOE pacmpesenenue, pacupenenenue [lyaccona.

YucnoBble XapaKTEPUCTUKHM IHUCKPETHBIX CIIyYalHBIX BEJIMYMH. MareMaTndeckoe OXHIaHUE, AHUC-
IepCUsi U UX CBOMCTBA, CpeJHEe KBaJIpaTHM4eCcKoe OTKIOHEHHe. HempepblBHas ciydaliHas BEJIMYMHA, €€
¢byHkuus pacnpeneneHus. [I1oTHOCTh pacnpeneneHns HENPEPBIBHBIX CIy4YalHbIX BEIMYMH U €€ CBOWCTBA.
YucnoBble XapaKTEPUCTUKH HENPEPBIBHBIX CIy4YailHBIX BeIMUMH. OCHOBHBIE 3aKOHBI paclpeieIcHUs HEIpe-
PBIBHBIX CIIy4YalHBIX BEJIMYMH: PABHOMEPHOE, TOKA3aTEIbHOE U HOPMaJIbHOE PACIIPENCICHUS.

3amaya MaTeMaTHYeCKOW CTaTUCTUKH. [eHepasibHasi COBOKYIHOCTh W BbIOOpKa. Bumbl BBIOOPKH.
Cnoco6s1 oTOOpa.

CrarucTuueckoe pacripesielieHue BBIOOpKU. OMmupHuueckas (GyHKIMs pacrpeneneHus. Ilomuron u
rUCTOrpamMmma.

CrarucTuueckue OLIEHKM IapaMeTpoB pacnperneseHus. TOYHOCTh OLIEHKH, HaJEXKHOCTb, JOBEpH-
TEJIbHBIN HHTEpBAJ.

JloBepUTebHbIE UHTEPBAJIBI U1 [IAPAMETPOB CIIyYalHOM BEJIMYUHBI, PACIIPEIEICHHON 110 HOpMaJlb-
HOMY 3aKOHY.

IIpoBepka crarucTHuecKux rumore3. Meron HaumOonbliero mnpasaonogodus. CraTucTHyecKue
METOJIbI 00pabOTKH IKCTIEPUMEHTAIBHBIX JaHHBIX.

4.3 lIpakTuyecKkue 3aHATHS (CEMUHAPBI)

Ne Koin-Bo
Ne 3ansaTHs Tema
pazzaena 4acoB
1 1 Marpuubl. Onepanun Haj Matpuriamu. Onpenenurens. OOparHas 2
Marpuna. Panr marpuiel
2 6 Juddepenunanpaoe ucunciaeHue GyHKIUU OTHOW NEpEeMEHHOM 2
3 9 OCHOBHBIE METOJIbl UHTETPUPOBAHHUS 2
4 13 Juddepennnanpaple ypaBHEHHsI IEPBOTO MOPSIKA 2
5 15 Kiaccuueckoe onpeneneHue BeposTHOCTH. DOpMyITbl KOMOMHATOPUKH 2
6 15 TeopeMbl cl10KEHUS] M YMHOKEHHMSI BEPOSITHOCTEN 2
Hroro: 12

4.4 KontpoabHasi pabora (3 cemectp)

Bapuanr 1

3aganue 1. CTyneHT uAeT Ha SK3aMeH, MOATOTOBUB TOJIBKO 15 BompocoB u3 18. Dk3aMeHarop 3a1aer CcTy-
neHrty 3 Bonpoca. HaiiTu BeposATHOCTb TOT0, YTO CTYJIEHT 3HAET BCE TPH BOIIpOCaA.

3amanue 2. Haynaay BeIOpaHO HaTypaiabHOE YKo, He peBocxomsmiee 20. Haiitu BEposSTHOCTB TOTO, YTO
3TO YMCIJIO KPaTHo 5.

3aganue 3. BepoATHOCTH momnaianusi B MUIIEHB Ui iepBoro crpenka 0,8, a mis Broporo - 0,6. Ctpenku
HE3aBUCHUMO APYT OT ApyTra CAENalv [0 OJHOMY BhICTpely. KakoBa BEpOsSTHOCTb TOTO, UTO : a) B MUIIICHb
nomnaieT XoTs Obl OJJMH U3 CTPEJIKOB;

0) HU OJIVH U3 CTPEJIKOB HE MOMAICT B MUIIICHD.

3amanue 4. meercs 10 ogMHAKOBBIX YPH, U3 HUX TPH YPHBI C HOMEPOM 1, B KOTOPBIX HAXOAUTCS 7 OCNBIX U
8 KpacHBIX IIAPOB, OJHA ypHA C HOMEpOM JBa ¢ | GenbiM M 9 KpacHBIMHU IIapaMH M LIECTb YPH C HO-
MepoM TpH ¢ 9 6enbiMu 1 1 KpacHBIM mapoM. ONpeaeuTh BEPOSTHOCTH TOTO, YTO IIap, BBIHYTHIA U3 TIPO-
W3BOJIBHON YpPHBI, OKaKETCS OEIIBIM.

3ananue 5. Knura usnana tupaxom B 50000 skx3eMiisipoB. BeposTHOCTH TOTO, 4TO B KHUT'E UMEETCS JIe-
ekt OpomrropoBkH, paBHa 0,0001. HaiiTi BEpOsSTHOCTB TOTO, YTO TUPAX COACPKUT S5 HEMPABHIIBHO COPO-
UTIOPOBAHHBIX KHUT.



3amanue 6.3a/1aH 3aKOH pacrpeesieHNs CTy9aliHOW BeIWYMHBI X (B TEPBOM CTPOKE TAOJIUIIBI JaHBI BO3-
MOJKHBIE 3HAYEHMsI BEIMYMHBI X, a BO BTOPOH - BEPOATHOCTH P ATHX BO3MOXHBIX 3HaueHui). Haiitu : 1)
MaTemMarrudeckoe oxxuaanne M(x); 2) aucnepcuto D(X); 3) cpeaHee KBapaTHuecKoe OTKIOHEHHUE G(X).
Haueptuth rpaduk 3akoHa pacnpeeseHus

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

5 YueOHO-MeTOAMYECKOE 00ecTIedeHre NUCIUIIIHHDI
5.1 OcHoBHas JuTEpaTypa

1. boromornos, H. B. Maremaruka : yuyeOnuk 1t By3oB / H. B. Boromonos, I1. . Camoiinenko. — 5-¢
u3., nepepad. u gorn. — Mocksa : U3marensctBo FOpaiit, 2025. — 401 ¢. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-07001-9. — Pexum nocryna: /ittps.//urait.ru/bcode/581540.

2. boromonog, H. B. Maremaruka. 3agauu ¢ penieHusMu : yaeOHUK 117151 By30B / H. B. boromonos. — 2-
e u3a., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2026. — 755 ¢. — (Briciee o6pazoBanue). —
ISBN 978-5-534-16210-3. — Pexxum nocryna: https.//urait.ru/bcode/599027.

3. Iumaues, B. C. Bricmias maremaruka. [lonnsril kype : yueOnuk ms Oakanaspos / B. C. Illunaues;
[mox pen. A. H. Tuxonosa].- 4-¢ usn., ucnp. u gom.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakanasp. bazo-
BbI Kypc) - [SBN 978-5-9916-3325-3

5.2 lonmosiHMTEILHAS JIUTEPATypa

1. bepumsunu, O. H. Maremaruka : yuebnoe nocodue / O. H. bepumunu, C. B. ITnoraukoBa. — Ca-
mapa : CamlAY, 2023. — 128 c¢c. — ISBN 978-5-88575-733-1. — Pexum pgocryna:
https.//e.lanbook.com/book/392549.

2. boromonog, H. B. IIpaktuueckue 3aHsATHSA IO MaTeMaTHKe : yueOHUK a1 By30B / H. B. boromomnos.
— 11-e u3n., mepepad. u mon. — Mocksa : M3marensctBo FOpaiit, 2026. — 578 ¢. — (Bricmiee oOpa3oBa-
Hue). — ISBN 978-5-534-18418-1. — Pexum nocryna: htips.//urait.ru/bcode/599047.

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

4. I'mypman, B. E. Teopus BeposaTHOCTE! U MareMaTuieckas CTaTUCTHKa : yuel. mocobue / B. E. I'myp-
MaH.- 12-e u3a.. - Mocksa : Beicmiee o6pazosanue, 2006. - 479 ¢

.5.3 llepuonuyeckue M31aHUA

1. http://www.mccme.ru/ URL: MOCKOBCKHIA IIEHTP HEMIPEPHIBHOTO MaTeMaTH4eCKOro 00pa30BaHMs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarnueckas 6ubauoreka

3. http://en.edu.ru/ EcrecTBeHHO-HAY4YHBIN 00pa30BaTENbHBINA OPTAT

4. BectHuk MockoBckoro Yausepcurteta. Cepusi 1. Maremaruka. Mexanuka: ;xypHaia. — M.: ATeHCTBO
«Pocriedatsy - mepHOANYECKOE HAYYHOE M3JIaHWE OTpakaeT TEMATHKY BaXHEHIIMX HANPABICHUN TEOpPETH-
YeCKUX MCCIIEIOBAaHUI 10 MaTeMaTuKe U MEXAHUKE. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa u anammz: xypHan- Cankt-IlerepOyprckoe otaeneHne MaremMaTH4eckoro HHCTHTYTa
uM. B. A. CrexioBa PAH http://www.pdmi.ras.ru/AA

6. Jduddepennmansupie ypaBHeHus: kypHal. — M.: MAMK "Hayka /HuTepnepuonuxa’.-
http://nasb.gov.by/eng/publications/difur/index.php
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5.4 IlporpammHoe o0OecnedyeHne, MpodeccCHOHAIbHbIE 0a3bl JAHHBLIX W HHGPOPMAIMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOT Wil

—

- Onepanuonnas cuctema Microsoft Windows

- ITaker HacrompHbIX TpuiokeHH Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - IIpunoxenus Microsoft Visio

4. - AnatuBupyc Dr.Web Desktop Security Suite

5. - becmnarHoe cpeactBo nmpocMmotpa (aitnoB PDF - Adobe Reader

6. - CoOonHbIH (haiistoBBIN apxuBaTop 7-Zip

7

8

9

o

- https://yandex.ru/ - 6ecrimarubiii poccuiickuii MiHTepHeT 0003peBarens Anaexc. bpaysep

http://newgdz.com/spravochnik CripaBo4HHK 110 BBICIIIEH MaTEMaTHKE

http://aist.osu.ru/  AMCCT OI'Y - aBromMaru3upoBaHHas HWHTEPAKTHBHAs CHCTEMa CETEBOTO
tectupoBanus OI'Y

6 MarepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUIINHBI

JleK1IMOHHBIE U MMPAKTUYECKHE 3aHATHUS MPOBOASATCS B YUEOHBIX ayJUTOPHSIX.

AyauTopru OCHAIIEHBl KOMIUIEKTaMH YYEHHYECKOM MeOenH, TEXHUUECKUMHU CpelICTBAaMU O0y4eHUs,
CITYXaIIUMU JJIs PEACTaBICHUS yueOHOM nHGOpMauu OOJIBIIION ayTUTOPHUH.

[Tomemenue A caMOCTOSTENBHON PabOThl OOyYArOMIMXCs OCHAIEHBI KOMIBIOTEPHOW TEXHUKOH,
MONKIIOUeHHOW K ceTu "MHTepHeT", W o0O0ecrmeYeHrueM JOCTymnma B AJIEKTPOHHYIO WH()OPMAIIMOHHO-
oOpasoBarenbHyto cpeny punmana u OI'V.
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