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1 Ilesiu 1 3a1a4M OCBOEHUST TUCHMILTHHBI

I_[e.m, (ue.]m) OCBOCHUS OUCHUIITIMHBI — OBJIAACHUC CTYACHTAMHW MATCMATHYCCKHUM allaparoM Jid aHalu3a,
MOICIUPOBAHUA U PECHICHUA MMPUKIIAJHBIX 3a1a4 B CUCTEME TEIUIOCHAOKEHUSI.

3amaum:

—H3Y4UTh OCHOBHBIEC MAaTEMAaTHYECKUE TMTOHITHS HEOOXOIMMBIE JUTS PEIICHHsI MH)KEHEPHBIX 3a71a4;

—OBJIAJIETh OCHOBHBIMM IIPUEMAMU AHAJIN3A U MOJEIMPOBAHUS YCTPOMCTB, IPOLECCOB U ABJICHUN NPU
ITIOMCKE ONTUMAJIbHBIX PEIICHUN IIPUKIIAHBIX 33/1a4;

—BBIPa0OTaTh y CTYIEHTOB YMEHHE CAMOCTOSTENBHO PACIIMPATH CBOM 3HAHUS, NMPOBOIWUTH AHAIN3
IIPUKIIAHBIX UHKEHEPHBIX 3a/1a4.

2 MecTo IMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/bHON MPOrpaMmbl

JlucuuminHa OTHOCUTCS K 0a30BoM yacTu 0y1oka [1 «JIMCIUIIMHbI (MOIYITH )»

HpepeKBI/BI/ITH JUCHUILIWHBI! Omcymcm@yiom

IoctpexkBusuthl gucnuiuiubbl: b1./].5.4 bBesonacnocms ocusnedesmenvhocmu, b1.J[.B.14 Ocnosvl sxoHOMUKU U
¢unancosoii epamomnocmu, b1.J{.5.22 Dnexmpuueckue mawunvt, b1.J[B.23 Dnexmpuueckue u 3/1eKmpoHHble annapamsl,
b1.J1.b.24 Dnexmponuxa, B1./].B.2 Ocnoswi snexkmposnepeemuxu, b1./1.B.6 Cneyuanuszuposannoe npoepammuoe obecnedenue 0is
npoexmupoganus cucmem snekmpocnabowcenus, B1.J[.B.13 Ilepexoouvie npoyeccol 6 31eKMpOIHEPLEMUYECKUX CUCTEMAX,
b1.J[.B.14 Texnuka 8blcOKUX HANPAICEHUL

3 TpeGoBaHus K pe3yabTaTamM 00y4eHHs 10 JMCHMILIHHE

INponecc n3y4yeHns QUCUMILIMHBI HAaIPaBjIeH Ha (JOPMUPOBAHKE CIENYIOIINX PE3yIbTaTOB 00y eHHU

Konx 1 HaumenoBanue
(hopMHUPYEMBIX KOMITETCHITHI

Kon n HanMeHOBaHME WHIMKATOpa
IOCTHMYKEHHUS KOMIIETCHIINHU

[Tnanupyemblie pe3ynbpTaThl
00y4YeHHUsI IO TUCITUTIIINHE,
XapaKTepU3YIOIIHUE TaITbI
bopMHUpOBaHUS
KOMITIETEHIINH

OIIK-3 CniocoGeH mpuMeHsTh
COOTBETCTBYIOUINI (PU3UKO-
MaTeMaTU4YeCKUH arnmapar,
METO/Ibl aHAJIN3A U
MO/JICTTUPOBAHHSI,
TEOPETUYECKOTO U
AKCIEPUMEHTAILHOTO
UCCIIEIOBAHUS NP PEIICHUN
npodeccuoHaNbHBIX 3a/1a4

OIIK-3-B-1 [IpumeHnser MaTeMaTHYECKUH
anmnapar aHaJUTHYECKOW reoMeTpUH,
JUHEHHOH anreOphl, TudhepeHITUATBHOTO ’
UHTETPAIILHOTO UCYUCIICHUS (DYHKIIUU OJHOMN
MepEMEHHO

OIIK-3-B-2 [Ipumensier MaTeMaTH4eCKHil
anmapar Teopuu GyHKIIMHA HECKOJIbKHUX
MEPEMEHHBIX, TEOPUH (PYHKIIHI
KOMITJIEKCHOTO TIEPEMEHHOTO, TEOPUH PAJIOB,
Teopun AU PepeHIuaNbHbIX YpaBHEHUN
OIIK-3-B-3 I[Ipumensier MaTeMaTU4eCKHit
anmnapar TE€OpUH BEPOSTHOCTEN U
MaTeMaTH4YE€CKOW CTaTUCTUKU

OIIK-3-B-4 Ilpumensier MmaTeMaTu4eCcKui
anmnapar YUCJIEHHBIX METOJIOB

3HATL:
- MaTeMaTU4YeCKHil armapar
AQHAJTUTHYCCKON TE€OMETPHH,

JUHEWHOU anreopsl,
nuddepeHInanTbHOTO u
UHTETPAJIbHOTO HCYHCIICHUS
byHKIUN OJIHOM
NIEPEMEHHOM, TEOPHUHU
byHKIIH HECKOJIbKUX
MIEPEMECHHBIX, TEOPHHU
GYHKIIMM ~ KOMIUIEKCHOTO
HEPEMEHHOTO, TEOpHHU
psI0B, TEOPHHU
T depeHnnanbHbIX
ypaBHEHUH

YmeTh:

-CaMOCTOSITENIEHO
UCIIOJIb30BaTh
MaTeMaTUYEeCKUl  ammapar,
METO/IBI aHanmza u
MO/JICTTUPOBAHHSI,
TEOPETHUYECKOTO u
HKCTIEPUMEHTAIBHOTO
UCCIICIOBAHUS npu
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Ko n nHaumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIUN

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHKCHHUA KOMIICTCHIINN

IInanupyemsble pe3ynbTarhbl
00y4yeHHs M0 JUCLMILINHE,
XapaKTEePU3YIOLIHE ITaIlbI

¢dbopmupoBaHuUs
KOMIIETEHIINN

pelIeHuN 3a1a4

Baaners:

- HaBbIKaMU ITPUMCHCHUA
COOTBCTCTBYIOLICTO

MaTCMaTU4CCKOro arrapara

IIPU pEelIeHNH 3a]a4

4 CTpyKTYpa U cofiepskaHHue TUCIUTIUHBI

4.1 CTpyKkTypa JUCHUILTHHBI

OOmast Tpy10eMKOCTh JUCHHUILINHBI cocTaBiisieT 10 3aueTHbIX enunul (360 akajeMHYEeCKHX YacoB).

TpynoeMmkocTs,
Bu paboThr aKaJeMHYECKHX 9acOB
1 cemecTp 2 ceMecTp 3 ceMecTp BCETO
Oo0uiasi Tpy10€éMKOCTb 144 144 72 360
KonTtakTHas padora: 50,25 51,25 35,25 136,75
Jlexrum (JI) 34 34 18 86
[Tpaktuueckue 3anstus (I13) 16 16 16 48
Koncynpranum 1 1 2
[TpomesxyTouHas arrecranus (3a4eT, IK3aMEH) 0,25 0,25 0,25 0,75
CamocrosiTesibHasi padora: 93,75 92,75 36,75 223,25
- camonooz2omoska (npopabomka u
noemopeHue 1eKYUOHHO20 MAmMepuala u 34,75 25,75 3,75 64,75
mamepuana y4eOHUKos8 u yueOHulX nocoouil);
- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM, 30 25 3 58
- 10020MOBKA K PYOeNCHOMY KOHMPOJIO 20 15 3 38
- H0020MOBKA K IK3AMEH) 9 27 27 63
Bujx uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, 3a4er IK3aMeH IK3aMeH
auddepeHIUPOBAHHBIN 3a4€T)
Pa3pmensr mucuuminHeL, H3ydaeMble B 1 cemectpe
KosnuuecTBo yacos
Ne HaumenoBanue pazaenon ayATopHad BHEay]I.
paznena BCETO pabota
T 13 | 1P pabota
1 JluneitHas anrebpa 29 10 | 4 15
2 BekropHast anredpa 19 2 2 15
3 AHanuTHyeckas reoMeTpust 18 4 2 12
4 KomnuiekcHeie uncna 18 6 12
5 BBenenne B MaTeMaTHUeCKUN aHAIN3 14 4 10
6 JuddepenunanbHoe ucunciaeHne GyHKIMHA OTHON 18 4 4 10
MIepeMEeHHON
HccnenoBanue GyHKIUHN ¢ TOMOIIBIO 18 4 4 10
MIPOU3BOTHBIX
Teopust MHOrOuIEHOB 10 10
Uroro: 144 34 | 16 94




Pa3nem,1 AUCHUIINHBI, U3Yy1aCMbIC B 2 CEMECTpC

KonnuectBo yacos
Ne HaumenoBanue pasnenos ayAuTopra BHEay/l.
paznena BCETO pabora
T 13 | 7P pabora

9 HeonpeneneHnHslii HHTETpa 27 8 4 15
10 OnpeneneHHbli HHTErpaji 21 4 2 15
11 OYHKIIUU HECKOIBKUX 21 4 2 15

MEePEMEHHBIX
12 WuTerpanbHoe ncunciaeHue PyHKIMM MHOTHX 21 4 2 15

MEPEMEHHBIX
13 Juddepennnanbapie ypaBHEHHS 31 8 4 19
14 Psiiet 23 6 2 15

Uroro: 144 34 | 16 94

Pazgensl muctUmmuHbl, U3ydaeMble B 3 ceMecTpe
KonnuectBo yacos
Ne HanmenoBanue pasnenon ayiuropHas BHEay/l.
pasnena BCETO pabora
T 1113 | JIp pabota

15 Teopwus rpadon 20 6 4 10
16 Teopus BepOSITHOCTEHM 1 MaTeMaTHYeCKast 52 12 | 12 28

CTaTUCTHKA

HUroro: 72 18 | 16 38

Bcero: 360 86 | 48 226

4.2 Conepxanue pa3ieaoB AUCHUNIMHBI

Pa3nen 1. JIuneiinasi anredpa MaTpuiisl: OCHOBHBIC OTIpPECIICHUs, KiIacCH(DUKAITUS, OTIepaIliy HaJl
MaTpHLlaMH (CJIOXKCHHE, BBIYUTAHKUE, YMHOXKCHHE). DJIeMEHTapHbIC MTPeoOpa30BaHus MATPHII, IIPUBEIACHHUE K
TPEYTOJIBHOMY BHY, TPAHCIIOHUPOBAHUE MATPHII, UX CBOHCTRA.

Omnpenenutenu. Beraucnenne onpenenureneit I, 11l mopsinka. Onpenenutenn N-ro mopsiaka U MX
cBo¥cTBa. MUHOPBI U aireOpandeckue JTOTOIHCHHS. Pa3ioskeHre OnpeaesuTels 1Mo CTpoke (CTOJIOIYy).

OOparHass MarpuIiia: ompezeiicHue, cBoicTBa. [IpuMeHeHHEe OOpaTHOW MATPHIBI JUIS PEIICHHS
CHCTEM.

Panr marpuriipl. Teopema o panre. BerauciieHue paHra MaTpHUIIbL.

CucteMbl M JIMHEHHBIX YPaBHEHUI C N HEM3BECTHBIMH: OCHOBHBIC OINPENCIICHUS, KIacCUPUKAIINS.
Penrenue cuctemMbl M IMHEHHBIX YPaBHEHUH C N HEM3BECTHBIMU METOJIOM [ aycca.

Pemrenne crcteMbl N IMHEHHBIX ypaBHeHI/Iﬁ C N HEU3BECTHBIMMU 110 IIPABUTLY KpaMepa.
COBMECTHOCTD CHCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHHH. OTHOPOIHBIE W HEOTHOPOIHBIE CHUCTEMBI, TEOpeMa
Kponekepa-Kanennu. @yngameHTanbHas CUCTEMA PELICHUH.

Pazgen 2. BektopHasi anreOpa. IloHsaTne nMHEMHOTO BEKTOPHOIO NIPOCTPAHCTBA. BEKTOpPEI.
JexaproBa u monspHas cucrema koopauHar. llosopor. Ilepenoc. Ilpoekuust Bektopa Ha ock. JIuHelHas
3aBHUCHUMOCTb U HE3aBUCUMOCTH CHCTEMbI BEKTOPOB. PasMepHOCTh 1 6a3uC TMHEITHOTO MPOCTPAHCTRA.

CkansipHO€ TpPOM3BEICHUE BEKTOPOB M €ro CBOWCTBA. Yrod MeExJy BekTopaMu. KoopaunatHoe
BBIpaXKEHUE, TEOMETPUUECKHUI cMbICI. KoOopAMHAaTHOE BhIpa)KeHHE.

OmpeneneHne BEKTOPHOTO W CMENIAHHOTO TIPOM3BEICHWS; OCHOBHBIE CBOWCTBA W TE€OMETPHUYECKUI CMBICII.
KoopaunaTtHoe BeIpaxeHue.

Paznen 3. Ananutnyeckasi reomerpusi. [Ipsmas Ha ruiockoctu. Pasnuunbie GopMbl ypaBHEHHM
IIPSIMOM Ha IJIOCKOCTH. YTOJI MEXAy NPpsMbIMU. B3auMHo€e pacnosioxkeHue npsAmelX. PaccrosiHie oT TOUKH 10
IIPSIMOM.

[InockocTn B NpOCTpaHCTBE. YpaBHEHMS IUIOCKOCTH. YIOJd MEXIy IUIOCKOCTSIMHM. BzanMHoe
pacrosoXeHHe MI0CKOCTe. PaccTosiHME OT TOYKH 10 TUIOCKOCTH.



IIpsiMast B mpocTpaHCTBE. YpaBHEHMs IPSAMOM B IPOCTPAHCTBE. YIOJ MEXAY NpsAMbIMHU. B3aumHoe
pacrnosiokeHue npsamelxX. PaccrosiHue oT TOYKM 10 IpsMOil. B3auMHOe pacnosiokeHue NpssMOM U INIOCKOCTH.
VYrou Mex 1y IpsIMOW U IO CKOCTBIO.

Kpussie |l nopsiaka: smmurnc, mapabona, rumnepboia UX reOMETPUYECKHE CBOMCTBA M KAHOHUYECKHE
YPaBHEHHUS.

HOBCpXHOCTI/I ] nopsaaka: KaHOHUYCCKHUE YpPAaBHCHUA, K.]'IaCCI/Iq)I/IKaHI/ISI, OCHOBHBIE CBOICTBA. I/ICCHGHOBHHI/IC
HOBerHOCTeﬁ METOAOM CCUCHUSI.

Pa3nen 4. Kommiiekcubie yneia. KommiekcHeie uncia. M300pakeHre KOMIUICKCHBIX YUCET Ha INIOCKOCTH. MOy u
APTYMCHT KOMIIJICKCHOI'O 4YHCJIa. Aﬂre6pa1/1qecxaﬂ, TPUTOHOMETPUYECCKAsA U MOKa3aTCJIbHaAsA (bopMa 3aIllMCH KOMILIICKCHBIX YHMCCII.
ApI/I(l)MeTI/I‘IeCKI/Ie ornepanun Haa KOMIUICKCHBIMH YHUCIIaMH. dDOpMyna MyaBpa. KOpHI/I N3 KOMIIJICKCHBIX YHCCII. CDopMyﬂa
Olinepa U ee NIpUMEHEHUE.

Pasnen S. Beeaenume B MaremMarHyecKud aHaau3. YwucioBas  IIOCIENOBAaTENbHOCTD.
Apudpmernueckue omnepamnnuy HaJl YMCIOBBIMH MOCIE0BATENLHOCTAMHU. beckoHeuHO Ooubiire n O6eCKOHEUHO
Maible mnocienoBarenbHocTU. [lpenen uwMcinoBoi mocienoBarenbHOCTU. [lpenenbHbI  mepexon B
HepaBeHCTBaX. MOHOTOHHBIE MOcCenoBaTenbHOCTU. CyliecTBOBaHUE Ipe/esia MOHOTOHHON OrpaHUYeHHOM
IO CJIE0BATEILHOCTH.

[lonstne @Qynxnuu. OOmacte ee omnpeaeneHus, crnocoObl 3agaHus (QyHkouU. OCHOBHBIE
anieMeHTapHble QYHKINHU, UX CBOMCTBA U Irpaduku. CroKHbIe U 00paTHbIE (PYHKIIUH.

[Ipenen ¢ynkuum B Touke U OeckoHeUuHOCTH. Teopembl o mpenenax ¢GyHKuMA. OAHOCTOPOHHHE
MIpeIeIbl.

[lonsiTne QyHKIMK, OTPAaHUYEHHON Ha MHOXECTBE M B OKPECTHOCTHM TOYKH. Teopembl 00
OTPAaHWYEHHOCTHU (DYHKITUH, UMEIOIINX TIPEeN. 3aMeuaTeIbHbIC TTPEIETbI.

beckoneuno Oosbimme u OeckoHeuHO Manble QyHKIUU. CpaBHeHHE OECKOHEYHO OONbIINX H
O6eckoHeuHO MalbIX GyHKIUNA. OCHOBHBIE S5KBUBAJIEHTHOCTH.

[lonsite ¢yHKUMU, HENpephlBHOW B Touke. ApudmeTnyeckue oOmepaluyd HajJ HENpPEpbIBHBIMU
¢bynkuusimu. HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIUH.

OnHocTopoHHsisl HenpepbIBHOCTh. Kiaccudukamm touek paspbiBa. HempepbiBHOCTH (yHKLHMET Ha oTpe3ke. CBoicTBa

GYHKIUWHA, HENpephIBHBIX Ha OTPE3Ke: OrPaHWYCHHOCTh, CYIICCTBOBAHHE HAMOOJBIICTO M HAUMCHBIIErO0 3HAYCHUI,
MIPOMEXKYTOYHOr0 3HaueHus. Teopema 00 0OpaTHOI QyHKIHH.

Pasnen 6. IuddepenunanbHoe ucuucieHue (GyHKHUM OIHOM mepeMeHHOM. [IponsBogHas
GyHKIMM B TOYKe, €€ TeOMEeTpUYECKUd M MeXxaHWdeckuil cMmbici. [Ipou3BogHas CyMMBbI, NMPOU3BENEHUS,
gacTHoro. Ilpow3BomHas cioxHOW (yHKIMH, mMpousBogHass oOpartHoit Qyakuuu. [IpomsBogHas
rapaMeTpUIECKON M HESIBHO 3aaHHOM (yHKIMH. Tabnuia mpou3BOIHBIX.

[lonstne nuddepennupyemoctu ¢QyHkuuu B Touke. HeoOxoaumble M JOCTATOYHBIC YCIOBUS
muddepenuupyeMoctd (GyHKIMM B Touke. CBs3b Mexay AUPQPepeHIupyeMOCTbI0 U HENPEPHIBHOCTHIO
(GyHKIMM B TOUKE. YpaBHEHHUS KacaTelIbHOM U HOPMAJIH.

Hubdepenuman ¢yakuum u ero cBoictBa. CBsa3p auddepeniana (QyHKIUHA C TPOU3BOTHOM.
I'eomeTrpuueckuii cMbicn Auddepeniuana, npuMeHenrne auddepeniuana B NpuOIMKEHHBIX BRIYUCICHUSX.

[IpousBoaubie u nuddepeHIranbl BHICIINX TOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHImaIbLHoro ucunciaeHus (Teopema depma, Poss, Jlarpanxka, Komm).
PackpeiTe HeonpeaeneHHOCTEN ¢ TOMOLIBIO NpaBuia Jlonurans.

Pasnen 7. HccaenoBanue (GyHKuUMI ¢ NOMOIIBIO MNPOM3BOAHBIX. YCJIOBUS MOHOTOHHOCTH
¢byukumii. Touku »skcTpemyma. HeoOxomumMmble W JOCTaTOuHbIE YCIOBHUS JKcTpemMyMa. Haxoxaenue
HauOOJIBIIEr0 M HAMMEHBIIETo 3HaYeHHs PyHKIUH, uddepeHiupyeMoit Ha OTpe3Ke.

Hccnenoanue GyHKIMHM HA BHITYKIOCTh U BOTHYTOCTh, TOUKHU Teperuoa.

AcuMrToThl KpuBBIX. OO0IIas cxema uccieioBanns GYHKINH U IIOCTPOCHHS TpadhuKOB.

Pa3znen 8. Teopuss muorouwieHoB. Muorounensl, Teopema besy. OcHoBHas TeopeMa anreOpbl.
Pasznoxenne MHOrousneHa ¢ JCWCTBUTEIBHBIMH KOX(POUIIMEHTAMH Ha JHHEWHbIE W KBaJpaTHUYHBIC

MHOXUTCIIN.
PasnoxxeHne panroHanbHBIX Ipobeit Ha mpocTeine.

Paznen 9. Heonpenenennblii uHTerpaj. IlepBooOpasnbie. HeompeneneHHbI HMHTErpad M €ro
cBoMcTBa. HemocpeacTBeHHOE MHTETPUPOBAHME, WHTEIPUPOBAHME IIyTeM IIOABEACHUSA IO 3HaK
middepennnana. MeTos MoICTAHOBKU: 3aMeHa MEPEMEHHOM, TPUTOHOMETPUYECKHE MOICTAHOBKH.

HHTerpupoBaHue 1o 4acTsMm.

[Ipocreiimue uHTErpasl, COAEPKAIINE KBAAPATHBINA TPEXUIICH.

WuTerpupoBanue palMoHaAIbHBIX Jpo0Oeil: MeToJ HEONpeneNeHHbIX KOA(P(PUINEHTOB, METOA
Octporpaackoro.

WuTerpupoBanue upparoHalIbHbIX (yHKINH.



WHTerpupoBanne TpUTOHOMETPHYECKHUX (PYHKIUHA

Pazgen 10. OmnpenesieHHblid HMHTerpajg. 3aaaud, PUBOJAIINE K IOHATHIO OIPEIEICHHOIO
uHTerpana. OnpeneneHHbI MHTErpajl Kak Ipenedl HUHTerpanbHbIX cymMM. (OCHOBHBIE CBOICTBa
OIIPEIEIICHHOIO UHTErpaa.

Beluncnenue omnpeneneHHOro uHrerpana. Teopema O NPOM3BOJHOM HHTErpanga ¢ IIEPEMEHHBIM
BepxHuM mpenenoMm. ®opmyna Heiotona-JleiiOnuma. 3amMeHa mepeMEeHHOW B OIpPENENICHHOM HHTETpale.
HHTerpupoBaHue 1o 4acTsm.

[IpunoxeHue onpeneIeHHOr0 HHTErpaa.

HecoGcrBennsie unrerpaist | u Il pona, ux cBoiictsa.

Paznen 11. @DOyHKIMH HECKOJbKUX mepeMeHHbIX. OmnpeneneHne (YHKIUU HECKOJIBKHUX
nepeMeHHbIX. O0IacTh OnpeaeneHns, IPEeie, HENPEPHIBHOCTh, TEOMETPHYECKOE N300paKeHNE.

YacTHble IPOU3BOAHBIE U UX TEOMETPUUECKUI CMBICIL.

[lonsitne  muddepennmpyemoctd  QyHkmuu.  HeoOxomumple ©W  JOCTAaTOYHBIE  YCIIOBHS
TP hepeHInpyeMOCTH PYHKLIUH.

[Tonnoe mnpupanienne noiaHbIM auddepeHnran QyHKUUNA, CBSI3b C YACTHBIMH IPOU3BOJAHBIMH.
[Ipumenenne nuddepennnana B NpuOIUKEHHBIX BEIUNCICHUSIX.

[IpousBoHbBIE OT CIOXKHBIX (YHKIMHA U OT (PYHKIIMM, 3aJaHHBIX HESIBHO.

YacTtHble Mpou3BOIHbIE U AU(PepeHIInaIbI BBICIINX MOPSAIKOB.

[IpounsBoanas no HampasieHuto. I panguent. KacarenpHas MI0CKOCTh M1 HOpMaNb K TOBEPXHOCTH.

SKCTpCMyMbI (byHKL[I/Iﬁ HECKOJILKHX IEPEMCHHBIX. HeO6X0}II/IMbIe 1 JOCTATOYHBIC YCIIOBUS DKCTPEMYyMa.

Pasznen 12. UnTerpajibHoe ucuuciaeHe (PyHKIMU MHOIMX IepeMEeHHbIX. 3ajaJya, IpUBOIAIIAs K
MOHATHIO JABOWHOIO MHTErpayia. /[BOMHON MHTErpan, Kak Mpenesl MHTErpalbHbIX CyMM. leoMeTpuueckuit
CMBICIT IBOMHOTO HHTErpaja. CroiicTBa. CBelIEHHE ABOMHOTO MHTErpaia K IOBTOPHOMY.

3amMeHa IEepEMEHHBIX B JIBOWHOM WHTEerpaje. BbluucieHne ABOMHOIO HMHTErpaiga B TMOJISPHBIX
KOOpJUHATax.

l'eomerprueckue u pu3nuecKkue MPUIOKEHUS ABOHHOTO HHTErpasia

TpoliHOM WHTErpal, Kak TMpenesl HWHTErpajbHbIX CcyMM. CBeleHHE TPOWMHOro HHTErpajia K

MOBTOPHOMY. 3aM€Ha EPEMEHHBIX TPOMHOM HMHTErpaJie.
Bbruncienre TpoHHOro HHTErpaia B UJIMHAPHYECKUX U chepruuecKux KoopauHaTax. [IpunoxeHus.

Pasnen 13. /Iuddepenuuanbupie ypaBHeHus. Dusnyeckue 3aaadyd, MOPUBOASIIIME K
muddepeHnnanbHBIM ypaBHeHUsIM | mopsiaka. Pernenue ypaBHeHUs, HadalibHBIE ycloBHs. 3amada Korwm,
TeopeMa CyIIeCTBOBaHUS M equHCTBeHHOCTH 3anaun Kommm. OOriee u yacTHOE pelIeHusi, TeOMETPUUYECKUI
CMBICT OOIIEro U YaCTHOTO PEIICHUSI.

JuddepenunanbHble ypaBHEHUS C pa3/ieleHHbIMU nepeMeHHbIMU. J(uddepennuanbubie ypaBHEHUS
C pa3IeNAIOIUMHUCS TE€PEMEHHBIMHU.

OnHopoAHbIE YpaBHEHHUS.

Jluneitnpie ypaBHeHuss | mopsaka. MeTon BapualnMy MNPOU3BOJIBHOM MOCTOSIHHOW. YpaBHEHUE
bepnymu.

VYpaBHeHHs B MONHBIX Au(depeHnanax.

Huddepenuunanpabie ypaBHEHUS BhICIINX NOpsAkoB. 3amgada Komm. [lonsTue o6miero u 4acTHOTo
pemenus. Teopema Komru.

VYpaBHEHHUS], TOMYCKAIOUIUE TOHMKEHHUE MTOPSIKA.

Jluneitnple ogHOpOAHBIE AM(depeHnanbHble ypaBHEHUs, UX CBOMCTBa. JIMHEWHO 3aBUCHUMBIE U
JTUHEIHO He3aBHcUMble (QYHKIMU Ha oTpeske. BpoHnckuan. TeopeMbl 0 BpoHckHaHe. Teopema o CTpyKType
o0I1ero pemnieHus JMHEWHOTO OAHOPOAHOTO MU (HEepPeHIINaTFHOTO YPaBHEHUSI.

JIuHelHbIe OAHOPOAHBIE YPAaBHEHHUS C MTOCTOSSHHBIMU KO3 duimenTamu.

Teopema o cTpykType 0O0IIero pelieHus JMHEHHOTO HEOJHOPOIHOTO ypaBHeHus. Meron Jlarpanxa.
Pemrenue nuaeHOT0 HEOAHOPOMHOTO AU((EPEHITNATEHOIO YPAaBHEHUS CO CIIEIHAIEHON TPAaBOH YacTHIO.

Paznen 14. Paabl. Yucnoseie psapl. CxoguMocTh M cymMma psga. HeoOxomumoe ycioBue
CXOJUMOCTH psifia. ApudmeTnueckre onepalny Hall psiaMu: YMHOKEHHE Ha YUCIIO0, CII0KEHHE, BHIYUTAHNUE.

Psagpl ¢ monoxxkutenbHBIMU uieHaMu. Teopembl cpaBHeHus. [IpusHaku cxogummoctu Jlamambepa u
Komm. MHTerpanbHbiii IpU3HAK CXOJUMOCTH psija.

3Hakouepenyromuecs psaapl. Teopema JleliOHMIIA

3HaKONIEpeMEHHbIE Psbl. AOCONIIOTHO M YCIOBHO cXoAsmuecs psiabl. Teopembl 00 aOCOMIOTHOW U
YCIIOBHOM CXOAUMOCTH pAJa.

OyHKIMOHANBHBIE psasibl. O0MacTh cxoauMocTu. PaBHOMepHas cxonumocTs [IpusHak Beitepmrpacca.



Crenennsle psanel. Teopema o AOGens. MuTtepBanm cxomgumoctH. CBOWCTBO CTEHEHHBIX psifoB. Psgsr Teiopa u
MakxkopeHa.

Paznen 15. Teopusi rpagpoB. OcHoBHBIE TOHATHS W ompeneneHns. CriocoObl 3amanust rpado. M3omopdHuble rpadsl.
Bssemennsie rpa¢sl. [oarpad. Onepammum Han rpadamu. Mapmpytsl. Lermm. Huknsl. CBszHOCT. KOMITOHEHTHI CBSI3HOCTH.
Mertpuueckue xapaktepuctuku rpada. JlepeBbs U ux cBoiicTBa. Jlec. DWIepoBHl e W NUKIBL. [ 'aMUIBTOBEI TENA W ITHKJIIBL.
[Tnanapusie rpadsl. Packpacka rpagoB. Xpomarnaeckue rpagsl.

Pazgen 16. Teopusi BeposiTHOCTeill M MaTremMaru4deckasi crartucruka. KomOuHatopuka u eé
ocHoBHbIe (popmynbl. CoObiTHs. Bumel coObitmii. Omepanuu Haj COOBITHSAMH. BeposTHOCTH COOBITHS.
Knaccuueckoe, CTaTUCTHUECKOE, T'€OMETPUUYECKOE OIpEAETCHHUs] BEPOSTHOCTU coObliTus. (CBoiicTBa
BEPOSITHOCTH.

Teopema cioskeHUS BepOATHOCTEH. TeopeMbl O BEPOATHOCTH TPOTHBOIIOJIIOKHBIX COOBITHA,
HEBO3MOXKHBIX COOBITHIA, COOBITHIA, 00pa3yIONINX MOTHYIO TPYIIILY.

VYciioBHas BepoOSITHOCTh. Teopema yMHOXKEHHS BeposTHOCTEeH. CIenCcTBHS TEOpPEeM CIIOKEHHS U
YMHOXKEHHSI: T€OpeMa CJIOKEHHsSI BEPOSTHOCTEH COBMECTHBIX COOBITHH, (OpMyIa MOJHOW BEPOATHOCTH,
dbopmyna baiteca.

Cxema bepnymmu. @opmyna bepuymm. @opmyna [lyaccona. JlokansHas U uHTErpaigbHas GopmyIbl
Myagpa-Jlamiaca.

CnyvaiiHble BEJNWYMHBI: JUCKPETHbIE U HENpPEPHIBHbIE BEIMYMHBL. 3aKOHBl pacHpenesieHus
JUCKPETHBIX CIy4YailHbIX BEJIMYUH: MHOTOYTOJIbHMK pAaCIpeleNieHus, psja pacupeneneHus, QyHKIus
pacnpezeneHus U e€ cBoMCTBa, OMHOMUAIBHOE pacnpeneienue, pacnpeaenenue [lyaccona.

UucnoBele XapaKTEpPUCTUKHU JUCKPETHBIX CIIy4daillHBIX BelIMYMH. MareMmarnueckoe OXHAaHUE,
JCTIEPCUSl U UX CBOMCTBA, cpeiHee KBaJpaTHueckoe oTkiIIoHeHHe. HempepbiBHas ciiyyaiiHas BelIM4YuHa, €€
¢bynkuus pacnpenenenus. [ITOTHOCTE pacnpeneneHus] HEMPEPhIBHBIX CIy4ailHbIX BEJIMYHUH U €€ CBOICTBaA.
UucnoBble XapaKTEPUCTUKHA HEMPEPHIBHBIX CIydallHbIX BeIMYMH. OCHOBHBIE 3aKOHBI pacIpelesieHus
HEMpPEpBIBHBIX CIyYalHBIX BEIMYMH: paBHOMEPHOE, MMOKa3aTeIbHOE U HOPMaJbHOE paclpeieeHHtsl.

3ajaua MaTeMaTU4YecKoW CTaTUCTHKU. ['eHepanbHas COBOKYIMHOCTh M BbIOOpKa. Buabl BBIOOpKH.
Croco0Os1 oTOOpa.

CraTtucTuueckoe pacrpeesneHne BbIOOpKU. DMmupuueckas GyHKUUsS pacrpenenenus. lonuron u
TUCTOrpaMMa.

Craructrueckre OLEHKM TapaMeTpoB  paclpeneiaeHus. TOYHOCTh  OLEHKH, HaJEKHOCTb,
JOBEPUTENbHBIA HHTEPBAL.

JloBepuTenbHbIE HWHTEPBAIbl JUISl [MApPAMETPOB CIyYalHOW BEJIWYMHBI, PACHPEACICHHON MO0

HOpPMaJbHOMY 3aKOHY.
IIpoBepka craTHcTHUeckux rumore3. Merton Haubompiero mnpaBnonomodus. CTaTHCTHUECKHE MeTombl 0O0pabOTKH
9KCIIEPUMEHTANIBHBIX TaHHBIX.

4.3 IIpakTHYecKHe 3aHATHSA (CeMHHAPDI)

Ne Kon-Bo
Ne 3ansaTus Tema
paszena 4acoB
1 1 Marpuiipl. Oniepanuu Haja Marpuiiamu. OnpeneanuTeb. 2
2 1 Cucrembl TMHEMHBIX YPABHEHUM. 2
3 2 Onepanuu HaJl BEKTOpaMHU. 2
4 3 YpaBHEHUs IMHUM 2
5 6 [Ipenenst 2
6 6 Juddepenunposanue. [Ipon3BogHbIE BHICIINX NOPSAKOB 2
7-8 7 Wccnenoanne GpyHKINI C TOMOIIBIO TPOU3BOAHBIX 4
9 9 HenocpencrBeHHoe MHTErprpoBaHue. 3aMeHa epeMeHHON U 2
MHTErPUPOBAHKE MO YACTIM
10 9 HuTerpupoBanue pannoHaabHbIX Jpooeil. UHTerpupoBanue 2
UppalMOHAIBHBIX (PYHKIMH
11 10 Brruniciienue onpeneneHHoro HHTerpana 2
12 11 @DYHKIMH HECKOJBKHUX MEPEMEHHBIX 2
13 12 WuTerpanpHoe ucuncienne QyHKIIMM MHOTUX MEPEMEHHBIX 2
14 13 Juddepennnanbaple ypaBHEHHsI IEPBOTO MOPSIKA 2
15 13 Juddepennnanbupie ypaBHEHHs BTOPOTO MOPsIIKa 2




Ne Koin-Bo
Ne 3ansaTus Tema
pasnena 4acoB
16 14 IIpu3HaKy CXOIMMOCTH PSJIOB C HEOTPULIATEIBHBIMU YICHAMU 2
17 15 I'padbr. Onepanyu Hag rpadamu. CriocoOsl 3a1anus rpagoB 2
18 15 DiepoBbl ¥ TAMUIIBTOHOBBI Tpadbl 2
19 16 Krnaccudeckoe, TeoMeTpUYecKoe, CTAaTUCTHYECKOE  OIpE/ICICHHE 2
BEPOSTHOCTH
20 16 Teopembl CII0KEHUST M YMHOXKEHHSI BEPOSITHOCTEH 2
21 16 @Dopmyiibl YCIIOBHOH U 10JIHOM BeposiTHOcTel. Popmyna baiieca 2
22 16 ®opmynsl bepuymiu, [lyaccona. JIokanbHas U MHTErpajgbHask TEOPEMBI 2
Myaspa-Jlamuaca
23 16 UmncoBbIe XapaKTePUCTUKU CITyJaHBIX BETUYHH 2
24 16 CraTtucTuyeckrue OleHKU apaMeTpOB pacipeaeacHus 2
HUroro: 48

5 Y4yeOHO-MeTOAMYECKOE 00ecnedyeHre TUCIUIIIHHEBI

5.1 OcHoBHasi iuTEpaTypa

1. Hlunaues, B. C. Boicmias matemaruka. [lonHbri kype : yueOHuk s 6akanaspoB / B. C. [llumnaues;
[mox pen. A. H. Tuxonosal.- 4-¢ m3a., ucnp. u gom.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakamasp.
bazossrit kypc) - ISBN 978-5-9916-3325-3.

2. boromornos, H. B. Maremaruka : yaeOnuk juis By30B / H. B. Boromornos, I1. M. Camoiinenko. — 5-¢
u3M., nepepad. u gon. — Mocksa : M3matensctBo Opaiit, 2024. — 401 ¢. — (Bricmee oOpa3zoBaHue). —
ISBN 978-5-534-07001-9. — Pexxum noctyma: https://urait.ru/bcode/535729.

5.2 lonmosiHMTeILHAS JIMTEpPaTypa

1. bepumBunu, O. H. Maremaruka : yde6Hoe mocooue / O. H. bepumBunu, C. B. [lnotHukoBa. —
Camapa : Caml[AY, 2023. — 128 c¢. — ISBN 978-5-88575-733-1. — Pexum pocryma:
https://e.lanbook.com/book/392549.

2. boromosnos, H.B. Maremaruka. 3amaud ¢ pelieHHsMH . ydeOHOe mocoOme Uit BYy30B /
H. B. boromonoB. — 2-¢ wu3x., nmepepad. u gomn. — Mocksa : M3marensctBo FOpaiit, 2024. — 755 c¢c. —
(Beicizee obpazoBanme). — ISBN 978-5-534-16210-3. — Peskum moctyma: https://urait.ru/bcode/544898.

3. I'mypman, B. E. Teopus BeposTHOCTEH W Maremarmyeckas cTaTucThka : ydeO. mocobue / B. E.
I'mypman.- 12-e u3a.. - Mocksa : Briciiee o6pazoBanue, 2006. - 479 c.



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

5.3 UnTepHeT-pecypebl

1. http://www.mccme.ru/ URL: MoCKOBCKHIA IICHTP HEITPEPHIBHOTO MaTeMaTHYECKOTO 00pa30BaHHUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarudeckas 6ubnuorexa

3. http://en.edu.ru/ EctecTBeHHO-HAyuUHBII 00pa30BaTEIbHbII MOPTAI

4. BectHuk MockoBckoro YHuepcurera. Cepust 1. Maremaruka. Mexanuka: xxypHai. — M.: AreHcTBO

«Pocneyarsy - mMepruoANYECKOC HayuHOE M3JAHUE OTPAKACT TEMATHKY BaKHEHIIIUX HAPABICHUI
TEOPETHUYECKUX UCCIICIOBAHNI 110 MaTeMaThKe U MexaHuke. - hitp:// vestnik.math.msu.su start-in-fr.html

5. AnreOpa u ananu3: xxypHai.- Cankr-IlerepOyprckoe otnenenue MareMaTnueckoro HHCTUTYTa

nM. B. A. Crexmoa PAH http://www.pdmi.ras.ru/AA

6. Iuddepenunanpupie ypaBHeHus: xxypaai. — M.: MAUK "Hayka /Muatepnepuoanka" .-

http://nasb.gov.by/eng/publications/difur/index.php

5.4 TIporpammHoe obecnieyeHue, NpodeccuoOHANIbHbIE 0a3bl JAHHBIX U UH(OPMAINMOHHbIE CIPABOYHbIE CHCTEMBI

COBPEMECHHBIX HH(bOpMaIII/IOHHLIX TEeXHOJIOTHii

©CoNoaMWNE

- Onepanuonnas cucrema Microsoft Windows

- INaket HacTonmbHbIX TpriIOkeHui Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook, Publisher, Access)
- [punoxenus Microsoft Visio

- Aurusupyc Dr.Web Desktop Security Suite

- BecruiatHoe cpencteo npocMotpa (aitnos PDF - Adobe Reader

- CBobomubIi (aitnoBslit apxusarop 7-Zip

- https://yandex.ru/ - 6ecrmaTtHsiit poccuiickuii MuTEepHET 0603peBatens Suaekc. bpaysep
http://newgdz.com/spravochnik CripaBo4HHUK 1O BBICIIEH MaTEMATHKE

http://aist.osu.ru/ ACCT OI'Y - aBTOMaTH3UpOBaHHAS HHTEPAKTHUBHAS CHCTeMa ceTeBoro tectuposanus OI'Y

6 MaTepnanbﬂo-TeXanecxoe odecnevyeHne TUCHUILIHHBI

JlexIOHHbIE ¥ IPAKTHYECKUE 3aHATHS IPOBOIATCS B yI€OHBIX ayIUTOPUSIX.
AymuTOpUH OCHAIUEHBl KOMIUIEKTAMH YYEHHYECKOH MeOesn, TeXHMYECKHMMH CpPEeICTBaMHU OOYUYEHUS, CIYXAIUUMHU UL

Npe/ICTaBlieHUs] yueOHON HHPOpMaIMy OOJBIIOH ayUTOPHH.

[omemenue it CaMOCTOSITENBHON pab0Thl 00YHAIOIINXCSl OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOM, OAKIIOUEHHON K CETH

HTEepHET", U [IEYEHUEM JIOCT B DJIEKTPOHHYIO MH(DOPMALIMOHHO- BaTEJIbH 1y hHIn 31 .
"MarepHer”, u obecrieyeHUEM TOCTYIIA B DIIEKTPO OpMAaILMOHHO-00pa30BaTe. cpe ama u OI'Y
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corjiacoBaHusi paboveii nporpaMmbl

Hanpasnenue nogrorosku: _13.03.02 Inexmposnepeemura u 21eKmpomexnuKd
KOO 1 HAUMEHOBAHUE

Ipoduns: Dnexmpocnabocenus

Huctwrmana: B1JLE. 17 Mamemamua

Dopma obyueHus: ounas

(ounaa, ouno-saounasn)

"o nabopa _ 2025

PEKOMEH/IOBAHA na 3acenanuu kadeapst OO/1 u [T-rexuonoruii

HAUMeHo8anue kageopu

npotokon Ne_9 ot «10» anpens 2025 .

OTBEeTCTBEHHBIH MCIIOMHUTEIb, 1.0, 3aB. Kadeapoit OO u IT-rexnonoruii %ﬁ’ J.K.Adanacopa
HUUMEHOBANUE KAedps HOOHUCH pacuugposra nodnucu
Henonmimenu: 4%/
HouenTt xadepet OO u IT-rexnonoruii JLK. AdaHacosa
QOIHCHOCHb HOONRUCH pacutiugpposka nodnucu

OJIOBPEHA na 3acenanun HMC, nmpotoxon Ne_6 ot «15» mag 2025 r

[pencenarens HMC Cjﬂ — _JLIO. Ilonsxosa

noonucs 4 pacuiighposra noonuci

COI'JIACOBAHO:

M.o. 3aB. kapenpoii DIII1 %/ C.I' Illapunosa
(n}i{yfob/ pacuugposra noomuci

3aBe IOt OuOIHOTEKOH A2 C.H. Kozak

noonuce pactuugposra noonucu
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