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1 ]_le.]'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

Heabro ocBoeHUs MUCHUIUIMHBI «MartemaTtuka» sBiseTcss (OpMHUpPOBAHUE 3HAHWUN M YMEHUW B
o0jacTy aHallM3a, MOJICTMPOBAHUS U PELIECHUS MPUKIAJAHBIX 33]a4, KaK aHAIUTUYECKUMHU METOAAMHU, TaK U
YUCJICHHBIMU C UCITOJIb30BAHUCM MATECMATUYCCKOT'O allrapara.

3agaun:

- IIO3HAKOMUTH C OCHOBHBIMH MATCMAaTHUYCCKUMU IIOHATUAMU, HCOGXO,Z[I/IMBIMI/I AJid PCIICHUA
HWHXXCHCPHBIX 3a1a4,

- M3YYUTh OCHOBHBIE MTPHEMbI aHATN3a U MOJAEIUPOBAHHUS SBJICHUM MPHU MOUCKE ONTUMAJIbHBIX
pELIECHHI TPUKJIAIHBIX 3a]1a4;

- HAy4YUTh MPOBOJIUTH aHAJIU3 MPUKIIAJHBIX HHKEHEPHBIX 3a/1ad.

2 MecTo JTUCUMIIVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30B0oi yacTu 610ka [l «AucuImmuHbr (MOTYITH )
[IpepexBU3UTHI AUCUUILUIUHBL: Omcymcmeyom

[MocTpexBuzutel pucuumubbl: b1.J[.5.18 Teopemuueckas mexanuka, b1.J].b.19 Conpomuénenue
mamepuanos, b1 J[.5.20 Teopus mexanuzmos u wmawun, b1 J[.5.21 Jlemaru mawun u OCHOBbL
koncmpyupoeanus, b1.J].b.22 Tennomexuuka, b1.J{.5.24 B3aumosamensiemocms, CMaHOapmu3ayus u
mexnuyeckue uzmepenusi, b1.J[.5.25 Ocnosbl koncmpykyuu u pacuéma 2uopasiuieckux u NHeeMamuyeckKux
cucmem, B1.J1.5.27 Koncmpykyus u ocHosvl pacuema 3Hepeemuueckux ycmanogok, bl J[.5.28 Ocnogvl
meopuu  HadedxdcHocmu U pabomocnocobHocmu  mexrHuuweckux cucmem, b1.J[.5.29 Vnpasnenue
mexnudeckumu cucmemamu, b1.JI.B.5 Ocnosvr mpubomexuuxu, b1.J[.B.14 Opeanuzayus u nianuposanue
npouseoocmea, PNT.2 Memannopedsicyuue CmanKu u UHCMpPYMeHm

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHs M0 U CIUTIINHE

[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIONIUX PE3YIbTaTOB 00yUEHUS

[Inanupyemblie pe3yibTaThl
00yd4eHUs TT0 TUCIUIUINHE,

Kong u naumenoBanue Kon n HanmeHoBaHMe UHIUKATOPA
bopMUpyeMBIX KOMIETEHIIHHA JOCTUKEHHS] KOMITETEHIIUU XApAKTCPHIYIOTIIC STAlIbT
dbopmupoBaHHS
KOMIETECHIIUI
OIIK-1 Cnoco6en npumensts | OIIK-1-B-1 IIpumensier meTombt 3HATh: OCHOBHI AITEOPHI,
€CTECTBEHHOHAYUYHbIE U MaTEMaTUYeCKOro aHalin3a, CTATUCTUKH, OCHOBBI (DYHKIIMH OJHON U
oOlIeMH)KEHEPHbIE 3HAHUS, TEOPUHU BEPOATHOCTU U MATEMAaTUYECKOTO HECKOJIbKUX MEePEMEHHBIX,
METO/bl MATEMATUYECKOTO MOJICTTUPOBAHUS B IPOECCUOHATHLHOM MpeAeNbHOTO,
aHaJlM3a U MOJIETTUPOBAHUS B | ACSITEIbHOCTH b depeHIHaTbHOTO U
npodeccroHanbHOI MHTErPAIbHOTO
NeSITeNIbHOCTH UCUHCIICHU,
QG epeHIaTbHBIX
YpaBHEHUU.

YMeTh: NpUMEHATh
METO/Ibl, TPHEMBI,
ITOPUTMBI PELICHUS U
OCHOBHBIC MaTEeMaTHUECKHE
3aKOHOMEPHOCTH,
TTOJIOXKEHHUS U TEOPEMBI B
peluIeHuu 3a1a4y




Kon n HaumeHoBaHue
bopMUPYEMBIX KOMIIETSHITHIA

Kon n HaumeHnoBaHue WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyembie pe3yibTaThl

0o0ydYeHHs 1O TUCIUILINHE,

XapaKTEPU3YIOIIHE ITAIIbI
dbopmupoBaHus
KOMIIETEHINI

Baanern: MmeToamMu
MPEEIBLHOrO aHAIN3a,

G depeHIaTBEHOTO U
HMHTETPaJIbHOTO
HCYHCIICHHH,
OOBIKHOBEHHBIX

g depeHIaTbHBIX
YpaBHEHUH B COOTBETCTBUE
C IOCTaBJICHHOM 3aja4eii.

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUHMILINHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 15 3aueTHbIX equHull (540 akageMUYeCKUX 4acoB).

TpynoemMKocTb,
Bun paGoter aKaJeMHYECKHX 9acOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
O0masi Tpy10éMKOCTh 144 180 216 540
KonTakTHas padora: 16,5 15,5 15,5 47,5
Jlexrum (JI) 8 8 8 24
[Ipaktuueckue 3austus (113) 8 6 6 20
Koncynbranuu 1 1 2
[Ipomexxyrounas arrecranus (3a4eT, SK3aMeH) 0,5 0,5 0,5 1,5
CamocrosiTesqibHasi padora: 127.5 164,5 200,5 492.,5
- 8bINOJIHEHUe KOHMPOTbHOU pabombl 50 50 80 180
(KonmpP),
- npopabomKa u NO8MopeHue 1eKYUOHHO20
mMamepuana u mamepuana y4eOHuKos u
YuebOHbIX NOcoOull; 25 40 40 105
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 25,5 385 445 108,5
- N0020MOBKA K 3auemy, IK3aMeHy 27 36 36 99
Buja utoroBoro KoHTpoJIs (3a4eT, IK3aMeH, 3auer IK3aMeH IK3aMeH
auddepeHupoBaHHbIi 3a4eT)
Paznensl nucnumivbel, n3ydyaemsie B 1 cemectpe
KonunuecTBo yacos
Ne HaumenoBanwue pa3nenon ayAuTopras BHEay/I.
paznena BCETO abora 5
1|3 [ | PO
1 DJeMEHTHI BhICIIEH aJIreOpbl 50 4 4 42
2 AHanuTuyeckasi reOMeTpHUs Ha MIIOCKOCTH U B 46 2 2 42
MPOCTPAHCTBE
3 (OCHOBBI MATEMaTUYECKOTO aHATIN3A 48 2 2 44
Utoro: 144 8 8 128




Paznensl nUCIUIIIMHDBL, U3y4aeMble B 2 CEMECTpe

KonmuecTBo yacon
Ne HanmenoBanue pa3nenos ayautopras BHEayI.
paszena BCETO pabora
T3 | 7P pabora
4 JuddepennmanpbHoe HCUUCTICHUE 54 2 2 50
5 @DYHKIMS HECKOJIBKUX MEPEMEHHBIX 54 2 2 50
6 HNHTerpanbHOE HCUKCICHUE 72 4 2 66
Uroro: 180 8 6 166
Paznensl nuCUIIIMHGL, U3y4aeMble B 3 ceMecTpe
KonmuecTBo yacon
Ne HaumenoBanue pazzaenos ayAuTopHas BHEay/I.
paszena BCETO pabora
T 1113 | 1P paborta
7 HuddepeHimanbHbie ypaBHSHUSI 54 2 2 50
8 Psiaer 54 2 2 50
9 Teopus BeposTHOCTEH 54 2 2 50
10 OCHOBBI MaTEMaTHYECKON CTAaTUCTUKHU 54 2 - 52
Uroro: 216 8 6 202
Bcero: 540 24 | 20 496

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

Paszgea 1. DiiemeHTHI BbICHIEH AJIre0pbI

Matpuisl: OCHOBHBIE OMpeeieHUs, KlaccuuKaIus, onepauu HajJa MaTpUullaMu (CIIOKeHue,
BbIUWTaHUE, YMHOKEHHUE), dJIeMEHTapHbIe IPeoOpa3oBaHus MAaTPULl, TPUBECHUE K TPEYTOJILHOMY BUAY,
TPaHCIIOHUPOBAHUE MATPHUIL; UX CBOICTBA.

Onpenenurenu: GopMysbl A BRIYUCICHHS onpeaenutenei 1,2,3 mopsakos. [Ipocreiimme cBolicTBa
ornpenenutenei. JlonomTHUTENbHBII MUHOP U anredpanyecKue JOMOJIHEHUS s 3JIEMEHTa ONpeIeIUTENs,
ux cBoiicTBa. [IpakTyeckue nmpaBuia BHIYUCICHUS onpeaenurteneit n > 4.0npeaenuTenb Tporu3BeACHUS
MaTpuil.

CucreMbl m JIMHEWHBIX YpPaBHEHUH C N HEM3BECTHBIMU: OCHOBHBIE OIPEIECICHHUS], KiIacCUPUKALIUS,
Meron ['aycca pelieHus: cucTeMbl m JIMHEWHBIX YPaBHEHUN ¢ N HEM3BECTHBIMU; MpaBuiio Kpamepa perieHus
CHUCTEMBI M JJUHEHHBIX YPaBHEHUM C N HEM3BECTHBHIMU. VccreoBaHne CHCTEM JIMHEHHBIX anreOpandecKux
ypaBHeHUW. CBONCTBA TMHEWHON 3aBUCHMOCTH.

OOpaTHas MaTpuIla: oNpeaesieHue, CBOWCTBA, BBIBOA (OpMYIbl s Beiuncienus. [Ipumene-
HHE OOpaTHBIX MATPHI] IS pemeHus cucteM. KosbIlo MaTpuil, TpyIna HeBBIPOKIESHHBIX MATPHII.
MarpuyHble ypaBHEHHS.

Panr maTpuisl, 6a3ucHbIif MEHOD. Pa3znuunbie Teopemsl o panrax. [TonoOubie MaTpunbl. Teopema
Kponexkepa - Kanemim o COBMECTHOCTH HEOJHOPOAHON TMHEWHOW CUCTEMBI.

JInHeliHOE IPOCTPAHCTBO: ONPEAEICHUE, IPUMEPBI IMHEWHBIX POCTPaHCTB. IIoHsTHE NMMHENHON 3a-
BHCHUMOCTH HE3aBUCUMOCTHU CUCTEMBI BEKTOPOB, KPUTEPHI JINHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B
IIPOM3BOJIBLHOM IpocTpaHcTBe. KoHeUHOMEpHOE JMHEHOE MPOCTPAHCTBO: ONpeeseHue, 0azuc, cnocod
BBIOOpa Oa3nca, KOOpAMHATHI BekTopa. Kpurepuii TuHEHHON HE3aBUCUMOCTH BEKTOPOB B KOHEUHOMEPHOM
npocTpaHcTBe. MaTpuia nepexosia ot oHOro 6asuca K apyromy. Gopmysisl A7 CBSI3H KOOPHHAT OJHOTO
U TOTO € BEKTOpa B IBYX 0a3ucax OJJHOTO U TOTO ke JMHEHHOTO MPOCTPAHCTBA.

Bexktopsl B R3: ocHOBHEIE onpesienenus (paBeHCTBO, KOJIMHEAPHOCTh KOMILIAHAPHOCTS ), IMHEHHBIE
onepanuu. CBOICTBa MHOKECTBA BEKTOPOB, INIOCKOCTH (PeajJbHOTO MPOCTPAHCTBA), UCXOASIINX U3 OHOM
TOYKHU: JTUHEWHOE MTPOCTPAHCTBO, Oa3HC, pa3MEPHOCTb.

[IpsiMoyrosbHas cucTeMa KoopauHat B R®, koopuHaThl BekTOpa, AeHCTBUS Hajl BEKTOPAMH, 3aaH-
HBIMH B KOOpAUHATHOHN opme. CKansipHas MPOEKIMsI BEKTOpPA Ha OCh: ONpeIeIeHUe, CBOWCTBA, T€OMETPH-
YECKHUI CMBICI KOOPIMHAT.



CkansipHoe, BEKTOPHOE M CMEIIaHHOE TIPOU3BEICHUS BEKTOPOB: OIPEICIEHUs], CBOMCTBA, (DOPMYJIBI
JUTSL BBIYMCIICHUS, IPUIIOKECHHUS.

Paznen 2. AHaanTHYeCKAs TeOMeTPHUS HA MJIOCKOCTH U B IPOCTPAHCTBE

ITnockocTs ¥ npsamas B R*: paznmuunkle cioco6bl 3a1aHKs, B3AUMHOE PACIONI0KEHHUE.

KpuBbie BToporo nopsijika: oKpy»KHOCTb, 3JUIHIIC, TUIIepOoIIa, mapadoiia, HX FeOMETpUUECKHe CBOM-
cTBa U ypaBHeHHs. [I0BEpXHOCTH, OCHOBHBIE CBOICTBA, KJIacCU(pUKAIIHS.

Pacmupenue nonstus yncna. KoMiiekcHble ynciia: OCHOBHBIE ONpeieNieHus, anredpanyeckas,
TPUTOHOMETPUYCCKAdA, MMOKa3aTCIbHasA (1)0pr1 3alucu, oncpanu HaaQ KOMIIJICKCHBIMU YU CJIaMU, TCOMCT-
pudeckas uHTepnperanus. OnpeneneHrne KOMIUIEKCHBIX YHCeN, UX U300pakeHHe Ha MII0CKOCTU. Moaynb u
apryMeHT KOMIUIEKCHOTO yHciia. Anredpandeckasi, TpUTOHOMETpUYECKast, ToKazaTeabHas GOpMbI KOM-
iekcHoro urcina. @opmyina Dinepa. Onepaunu HaJ KOMIUIEKCHBIMY unciiamu. @opmyna Myaspa. Kopau
13 KOMIIJICKCHBIX YUCEII.

Pa3nen 3. OcHOBBI MATEMATHYECKOI0 AHAIH3A

MHuoxectBa. Onepauuu HaJ MHOXecTBaMu. YucinoBeie MHOKECTBA. OKPECTHOCTh TOUKU. MHOMXe-
CTBa TOUYEK Ha MPSIMOM, HA TIIOCKOCTH, B MPOCTpaHCcTBe. OrpaHUYEHHbIE MHOXECTBA. TOUHAast BEpXHSS U
TOYHAs! HUXKHSS TPpaHMIla. 3aMKHYThIe MHOKecTBa. DyHkmuu. O6macte onpeaencHus. MHOKECTBO 3HAUCHHI
¢ynkuuu. Cnoxnele u oopatabie GpyHkun. ['paduk GpyHkumuu. OCHOBHBIE dJIEMEHTapHbIE (DYHKIUH, UX
CBOICTBa U TpaduKHy.

Uucnosas nocnegoBatesbHOCTb. [Ipeaen yncnoBoii nocienosarenbHocTu. CyliecTBOBaHUE IIpeiena
MOHOTOHHOW OTPaHWYEHHOM MOCIE0BATEIbHOCTA. Apu(MEeTHUECKUE TEUCTBUS HaJ MpeeIaMHu.

[Ipenen ¢pyHkuwu B Touke U Ha 6eckoHedyHOCTH. OTHOCTOPOHHUE Tpeelbl. Teopema O CBS3H OHO-
CTOPOHHHUX MpeeoB ¢ npeaeaoM GpyHkunu. OrpaHu4eHHbIE QYHKIIMY HA MHOXKECTBE X U B OKPECTHOCTH
Touku X0.

Teopema 00 orpanndeHHON (DYHKIINH, UMEroMeH penes. Teopema o eTMHCTBEHHOCTH Mpeena
¢ynkuuu. Teopema 0 MPOMEKYTOUYHON (PYHKIUH.

beckoneuno mainblie 1 OecKkOHEUHO Ooublne (GYHKIIMH, UX CBOMCTBA, CBSI3b MEX1y HUMH. Bubl He-
onpexaeneHHocTel. Teopema o coxpaHeHUM 3HaKa npesena GyHkuuu. Teopema o mepexoje B HepaBEeHCTBAX
K npeneny. Teopema o mpencraBiennn GyHKIuu. [1epBoIil 1 BTOpOH 3aMedaTeIbHbIC TTPEICITHI.

[TonsiTHe 0 GyHKINH, HEMIPEPHIBHOW B TOUKE. Apr(pMETHUECKHUE JSHCTBHS HAJl HETPEPHIBHEIMU
dbyakumsiMu. HenpepbIBHOCTE CII0XKHOM 1 oOpaTHOU (yHKIMI. HenpepbIBHOCTE 3JIeMEHTapHBIX (PYHKITUH.
CaoiicTBa (yHKIMH, HETIPEPBHIBHBIX Ha OTpe3Ke. TOUKM pa3phiBa U UX KIACCU(PUKALIHSL.

Pasnen 4. ludgdepenunanbHoe HCHUCTICHAE

[TpousBoanas pynkmuu B Touke. E€ reoMmerpuueckuii u Mmexannueckuii cMbici. [lonstue nudde-
peHuupyemMocTH GpyHKIUH B Touke. CBSA3b MEX/y HEPEPHIBHOCTHIO U AU (PepeHInpyeMOCThIO.

Huddepennman GyHKIIMN ¥ €T0 TEOMETPUIECKUN CMBICIL. [[puOIkeHHbIE BEIYUCICHUS C TIOMOIIIBIO
muddepennmana. [IpaBuna HaxoxaeHUS Tpou3BoIHON U Tuddepenimana. [IponszBoanas TpuroHomeTpuye-
CKHX, CTETICHHOM | JIoTapu(MUIecKoi PyHKITUH.

[IpousBoanas o6patHoit pyHKIMU. Popmyibl 1 depeHITupoBaHHs TOKa3aTeIbHON (QYHKIUU U
apKQYHKITHH.

Huddepenumpopanue cnoxuoi pynkuuu. Jlorapupmuueckoe nuddepenunposanue. Auddepenun-
poBaHue (PyHKIUI, 3aJaHHBIX TApAMETPUUECKU.

[IpouzBoansie u nuddepeniuansl BeIcHMX NopsakoB. OcHOBHBIE TeopeMbl auddepeHnanbHOro
ucuuciienus: reopeMbl Depma, Pons, Jlarpanxa, Komwu. [Tpasumno Jlonurans.

Y ci10BUSI MOHOTOHHOCTH (PYHKITUH. DKCTpeMyMbl GpyHKInu. Heobxoaumoe u J0CTaTouHOE yCIOBUS
skcTpeMyma. OThICKaHNE HauOOJIBIIIETO U HAUMEHBIIIETO 3HaUeHUH QyHKIHNH, TudPepeHIrpyeMoit Ha OT-
peske.

HccnenoBanue (pyHKIMM Ha BBIIYKIOCTh, BOTHYTOCTh M TOUKH IEeperuoa.

Haxoxnenne acumnrot ¢pynkuun. OOmias cxema ucciaeqoBanus GyHKINUU U TOCTpoeHue e rpadu-
Ka.

Pa3znen S. ®yHKUMA HECKOJAbKHX IEPEMEHHbIX

[Tonsitne GyHKIMIt MHOTHUX TIepeMeHHBIX. O0JIacTh UX OMpe/eICHUsI 1 MHOXKECTBO 3HaUYeHH. [ eo-
MeTpuueckoe n3obpaxenue. [Ipenen u HempepsIBHOCTh (GYHKINHU ABYX NepeMeHHbIX. CBOMCTBA (DyHKINH,
HETIPEPHIBHON B 3aMKHYTOH, OTpaHUYCHHOU 00JIaCTH.



Yacraeie npousBoanble. [lonsTue o nuddepeHmpyeMoct QyHKIMA ABYX MEPEMEHHBIX. Y CIIOBHS
muddepennmpyemMoctr PyHKIMU B ToUke. J(uddepeHiman u ero cBsA3b C YaCTHBIMU TPOU3BOAHBIMH. [ eo-
METPHUYECKUN CMBICIT YACTHBIX MPOU3BOAHBIX U AU(depeHInana.

[Tpon3BoHBIE CIIOKHBIX PYHKIHI. YacTHBIE MPON3BOAHBIC U AU (HEepEeHIINAIBI BEICIITX TOPSIIKOB.
KacarenpHast Imi1ocKoCcTh 1 HOPMaJh K ITOBEPXHOCTH.

OkcrpeMyM (DYHKITUH IBYX IepeMeHHBIX. Heo0X0oarMbIe U TOCTaTOYHBIE YCIOBHS SKCTPEMYyMa.

Pa3znen 6. UnTerpajibHoe HCUMCIEHHE

[TepBooOpasnas. HeompeaeneHHbIil HHTErpai U ero cBoicTa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ MHTEIPUPOBAHKE 10 YaCTsIM B HEOIIPEIEICHHOM UHTerpaie. IHTerpupoBanue
panMoHaNbHBIX (QYHKITHIA.

WHTerpupoBaHue HppaliOHAIBHBIX U TPUTOHOMETPUYECKUX (PYHKILIUH.

3anava, pUBOIALIAs K OHATHIO ONPEAEIIEHHOT0 HHTerpaa. OnpenencHHblid HHTErpall Kak Mpeaes
MHTErpanbHbIX cyMM. CyIIECTBOBAHHE U OCHOBHBIE CBOMCTBA OIIPEIEICHHOIO HHTETpaa.

WuTerpan ¢ nepemMeHHbIM BepXHUM npeaenoM. @opmyna Hetorona-Jleitoauna. MeToasl HHTErpupo-
BaHUs B ONPEICIEHHOM HHTErpaje.

I'eomeTprueckrie 1 MEXaHUYECKUE IIPUIIOKEHUS ONPEINECIICHHOIO UHTETpaIa.

HecobcTBeHHBIE MHTErpaIIbI IEPBOIO M BTOPOTO poJoB. VX BbIUMCIEHHE U CXOIUMOCTb.

3anava, DpuUBOJALIAsl K MOHATHIO JBOMHOIO HTErpana. OnpeseneHue 1 cCBOWCTBA ABOMHOIO UHTE-
rpana.

Brruucnenue nBoitHoro unrterpana: Ciydail npsMoyroibsHOU 001acTH, KpUBOJIMHEHHON 001acTH, B
MOJIAPHBIX KOOpAnHaTax. [IpuinoskeHns qBOMHOrO MHTErpaa.

TpoitHoli nunTerpan. OnpeneneHue, CBOWCTBA, BEIUMCICHUE B PA3IMUHBIX KOOPANHATAX, IPUIIOXKE-
HUSL.

KpuBonuHelinble HHTErpaibl IEPBOIO U BTOPOTO POJIOB, OIIPEEIEHHUE, CBOMCTBA, BEIYUCIECHUE, ITPU-
JIOKEHUSL.

CBs13b MeX1y KPUBOJMHENHBIMU UHTETpaJIaMu IIEPBOTo U BTOporo ponos. ®opmyina ['puna. Yeio-
BHs HE3aBHCUMOCTH KPUBOJIMHEMHOIO MHTETPaJIa OT ITyTH MHTErpupoBaHus. IHTerpupoBaHue moaHoro
muddepennmana.

[ToBTOpHBIE HHTETPAJIBI IEPBOTO M BTOPOI'O POJOB, CBOMCTBA, BBIYMCIECHUE, IPUIIOKECHUS. CBA3b
Mexny HuUMu. @opmyiel Octporpaackoro u CTokca.

Pasznen 7. Ju¢pdepennuaibHbie ypaBHEHUS

3ajaua, MPUBOAILAS K MOHATHIO MU depeHNaIbHOro ypaBHeHUs. OCHOBHBIE TOHITUS TEOPUU
muddepeHnranbHbIX ypaBHeHud. [uddepennnanbapie ypaBHeHHS IEPBOTO nopsaaka. 3aaada Komu u teo-
pemMa o CyLIECTBOBAaHUM U €IMHCTBEHHOCTH penleHus 3aaaun Komm aiis auddepeHnnanbHOro ypaBHeHUs
nepBoro nopsaaka. O6iee u yactHoe peuieHus AuddepeHnnaIbHOro ypaBHeHus nepBoro nopsiaka. Judde-
PEHIMAJIBHBIE YPABHEHHS C PA3ACIAIOIUMUCS U Pa3JEICHHBIMU IEPEMEHHBIMHU.

OnHoponHble ypaBHEeHUs. JInHelHbIe ypaBHEHHS. Y paBHEHHS B OTHBIX JU(QepeHnmnanax.

JuddepeHunanbable ypaBHEHMsI BRICIIUX NOPsAAKOB. 3aaaya Komm u Teopema 0 CyIecTBOBaHUU U
€IMHCTBEHHOCTH peuleHus 3anaun Komm s quddepennnansHoro ypaBHeHus n-oro nopsaka. Ooiee u
yacTHoe pemieHus. JJuddepennmanpabie ypaBHEHUs, TOMyCKaIOIUE TOHMKEHUE MOpsAKa.

Jluneiinsle nuddepeHnnanbHble ypaBHEHUS: OTHOPOJHBIE U HEOAHOPOAHBIC. JIMHeHbIe 0THOPOI-
Hble TuddepeHnaibHbIe YpaBHEHUS, UX CBOMCTBA. JIMHETHAs 3aBUCUMOCTh M HE3aBUCUMOCTh (DYHKITUI Ha
orpeske. Bponckuan. Teopemsl 0 BpoHckuane.

dyHIaMeHTalIbHAsI CHCTeMa pellieHui. TeopeMa o CTpyKType OOIIero pemeHus JIMHEHHOTO OHO-
poaHoro auddepeHnnansHoro ypasHenus. JInneitnsie ogHopoansle nuddepeHnnanbabie ypaBHEHUS C 110-
CTOSTHHBIMH KO3 (UITHEHTAMH.

Teopema o cTpyKType 00IIero pereHus: JTUHEHHOro HeoJHOpoJHOTO AudhepeHnanbHOro ypaBHe-
Hus. Merton Jlarpanka Bapyanuu MocTOSHHBIX. Perenue TuHeitHOro HeoJHOPOAHOTO AU ¢ (HepEeHITHATBFHOTO
YPAaBHEHUs CO CIELUAIbHON IPABOU YaCThIO.

Pasznen 8. Paabl

Yucnoseie psiabl. CxoauMocTh U cymma psiga. CBoiicTBa cxonsmuxcs psaaoB. Heooxoaumoe ycinoue
CXOIMMOCTH psifa. Psbl ¢ MONOKUTENBHBIMU WieHaMU. TeopeMbl cpaBHeHus. [Ipu3Haku cxogumoctu [a-
nam6epa u Komm. HTErpanbHbIil TpU3HAK.



3Hakodepenyronmecs psaasl. Teopema Jleiioauma. 3HakonepeMeHHbIe PSAAbl. AOCOIIOTHO U YCIIOBHO
cxopsmuecs psanbl. [lepemecTuTeIbHOE CBOMCTBO CXOIAIIMXCS PAIOB.

OynkmoHanbHbIe psiabl. O6macte cxoauMoctu. CreneHHsble psaabl. Teopema Abens. MaTepBan cxo-
auMmocTd. MHTerpupoBanue u nudepeHIupoBaHue CTENIEHHBIX PS/I0B.

Pasnoxxenne ¢pyHKIMIA B CTeNIEHHBIE psAbL. TeopemMa 0 eAMHCTBEHHOCTH Pa3ioKeHus! GyHKIUH B
cTeneHHoi psaf. Psaaer Tenopa u Makiiopena.

Tpuronomerpuueckuii paa. Psn @ypre. Pasnoxkenune nepuoandeckoit pyHkuuu B psg Oypoe.

Psin @yphe 715 4eTHBIX M HEUETHBIX (PYHKIIHA, 3aJaHHBIX Ha UHTEpBaJie JuHO 277 . Psig Oypre
st GyHKIuuU ¢ nepuoaoMm 2/. Paznoxxenue B pan @ypre Henepuoanyeckoi GyHKINH.

Pa3nen 9. Teopusi BeposiTHOCTEH

KomOunaropuka u e€ ocHoBHbIE (hopmyiibl. CoObiTus. Bunbl coObrTuii. Onepanuu HaJl COOBITHSIMH.

BepositHOCTh coObITHA. KiTaccuueckoe, CTaTUCTHYECKOE, TEOMETPHUECKOE OTIPEIEIeHNUs BEPOSITHO-
ctu coObITusi. CBOWMCTBA BEPOSTHOCTH.

AKCHOMaTH4ECKOE OINPEEIIEHNE BEPOSATHOCTU. AKCHOMBI BEPOSATHOCTH.

Teopema ciokeHHsI BEpOSITHOCTEH. TeopeMbl 0 BEpOSTHOCTH IIPOTHUBOITOIOXKHBIX COOBITHUI, HEBO3-
MOJKHBIX COOBITHI, COOBITHIA, 00pa3yIOIIKMX MOJHYIO TPYIITY.

VYcioBHast BEpoATHOCTh. Teopema yMHOKEHUS BEPOSITHOCTEN. ClIeICTBUS TEOPEM CIIOKEHUS U
YMHOXXEHUS: TeOpeMa CI0KEHHsI BEPOATHOCTEH COBMECTHBIX COOBITHUH, (OpPMYJIa IOTHON BEPOSITHOCTH,
dbopmyna baiieca.

Cxema bepnymmu. @opmyna bepuymnu. @opmyna [Tyaccona. JlokanbHast 1 MHTErpanbHast (OPMYITbI
MyaBpa-Jlanmnaca.

CrnyualiHple BETMUHHBI: IUCKPETHBIE U HENPEPBIBHBIE BEINYMHBI. 3aKOHBI paclpeaeeHus AUCKPET-
HBIX CIIy4alHbIX BEJTMYHMH: MHOTOYTOJIbHUK paclpeaeNeHus, psa paciupeneneHus, QyHKIus pacrpeaeacHus
u e€ cBolcTBa, OMHOMHUAIILHOE pachpeenenue, pacnpenenenue [lyaccona.

YuciioBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbIX BEJIMYMH. MaTeMaTH4ecKoe OKuIaHue, JUc-
IIEPCUsI U UX CBOMCTBA, CpPEAHEE KBalpaTHUECKOE OTKJIOHEHHE. OMHAKOBO paclpeieIeHHbIE B3aUMHO HE3a-
BHCHMBIE CITy4alHbIC BEJIUYHMHBI.

HenpepsiBHas cinyvaiinas BennuuHa, e€ GyHKuus pacupeneneHus. [IMOTHOCTH pacnipeneneHus He-
MIPEPBIBHBIX CIIYYaHBIX BEJIUYMH U €€ cBOMCTBA. YNCIOBBIE XapaKTEPUCTUKN HETIPEPBIBHBIX CIIyYailHBIX
BeIM4MH. OCHOBHBIE 3aKOHBI PacIpeAeIeHUS HENPEPBIBHBIX CIIy4alHbIX BEJMYMH: pABHOMEPHOE, IT0Ka3a-
TEJIBHOE U HOPMAJIBHOE PaCIIpeeIICHHUS.

Cucrema 1ByX ciydaliHbIX BEJIMUYMH U 3aKOHBI €€ pacnpeneneHus. OyHKIMs pacupeneieHus ABy-
MEpHOU ClIy4allHOM BEJIMYUHBI U €€ CBOMCTBA. [[IIOTHOCTH COBMECTHOTO pacipeeieHrs BEPOSITHOCTEN He-
IIPEPBIBHBIX ABYMEPHBIX CIy4alHBIX BEJIUYMH U €€ CBOKCTBA. [IIOTHOCTH BEPOATHOCTEN JABYMEPHOMU CIIy-
YailHOM BEJIMYMHBL. Y CIIOBHBIE 3aKOHBI PACIPEIEICHUS COCTABISIOIINX CUCTEMBI TUCKPETHBIX U HENPEPHIB-
HBIX BEJIMYHH. Y CIOBHOE MaTEMATUUECKOE OXKHUIAHUE.

3aBUCUMBIE U HE3aBHCUMBIE CIy4YallHbIE BETUYMHBL. YHCIIOBBIE XapAaKTEPUCTUKU CUCTEMBI JIBYX CIIYy-
yaiiHpIX BenuuuH. Koppensunonnsiii MomenT. Koaddunment xoppemnsiunu. HopmanbHblii 3akoH pacipene-
JIEHU HA MJIOCKOCTH.

Pa3gen 10. OcHOBELI MATEMATHYECKOI CTATUCTHKH

3amaua MaTeMaTHYECKON CTaTUCTHKH. | 'eHepaabHas COBOKYIHOCTD U BBIOOpKa. Byl BEIOOpKH.
Crnioco6s1 oTOOpAa.

CraTtrcTudeckoe pacrpeielieHne BRIOOpKH. DMiuprudeckas QyHKIMs pacrpenenenus. [lonnron u
rUCTOrpaMmMa.

Craructudeckue OLEHKU TapaMeTpoB pacrpeaeaeHus. TOYHOCTh OLlEHKH, HaIe)KHOCTb, JOBEPH-
TEJIbHBIN HHTEPBAJ.

JloBepuTeNbHBIE HHTEPBAIBI Ul [IaPaMETPOB CIIyYalHON BEIMYMHBI, PACIIPEAEICHHON 110 HOPMAaJIb-
HOMY 3aKOHY.

[IpoBepka craTucTHUecKUX runotTe3. MeTos HaubosblIero mpapaonoaoous. CTaTuCTHUECKUE METO-
Tl 00pa0OTKH SKCTICPUMEHTAIBHBIX JTAHHBIX.



4.3 IIlpakTuyeckue 3aHATHS (CEMHHAPHI)

Ne Ne
Kon-Bo
3aHAT | pazae Tema
st 1 4acoB
Ne Ne |Tema Kon-Bo
3aHAT | pa3ae 4acoB

usi 1a

1 1 |Marpunsl. Onpenenureny. Panr matpuiist 2

2 1 |Pemenue cucteM TMHEHHBIX YpaBHEHUH PAa3IMYHBIMU CITIOCOOAMHU 2

3 2 |Bexkropsl. JIuHeiiHbIE ¥ IMHEHHBIE ONEpallui HAJl BEKTOPAMHU. 2
CkansipHoe, BEKTOPHOE M CMEIIaHHOE POU3BEICHUS] BEKTOPOB

4 3 |IIpenen mocienoBaTeNbHOCTU M (PYHKITHH 2

5 4  |HccrnenoBanue GyHKIMI U TOCTpOCHHE TPAPHUKOB 2

6 5 | DyHKIIMYA MHOTHX MEPEMEHHBIX, 00JIaCTh ONpeeIeHNUs, IPEACII, 2
HENPEepbIBHOCTh. YacTHBIE MPOU3BOAHBIE. DKCTPEMYM (DYHKIIUU
MHOTMX IIEPEMEHHBIX

7 6 |IlepBooOpazHas 1 HeonpeneneHHbI HHTErpan. OCHOBHBIE METOIBI 2
BBIUMCIICHUS] HEONPE/IETIEHHBIX HHTETPajloB

8 7 | Auddepenunanbupie ypaBHEHHS 2

9 8 |YucnoBsie psbl 2

10 9 |BepositHOCTB coObITHA. [IpuMeHeHne popmMyn KOMOMHATOPUKH JIS 2
BBIUUCIICHUS BEPOATHOCTEHN
Wroro: 20

IIpumep KOHTPOJILHOM padoThl A5 1 cemecTpa

1.Pemuth cuctemy merogom Kpamepa u merogom ["aycca
5x, —5x, —4x; =3,
X — x,+5x; =11,
4x, —3x, —6x; =-9.
2. MeToaom HCKITIOUEHHUsT HEU3BECTHBIX HAUTH 00111ee U Oa3UCHBIC PEIICHHS CHCTEM YPaBHCHUM:
X, +8x, —x; =1
2x, —x, —x; =10

3. Haiitu npousBenenue matpury, AB= C,ecnu A, /3 aHbIL:

1 3
& -2 3
A , B=|-1 4
1 0 -5
2 5

4.]J1aHbl KOOpIMHATHI BepinnH TpeyroibHuka ABC. Haiitu: 1) ypaBHeHHs CTOPOH TpeyroibHUKA, IPEICTAB-
JICHHbIE B O0IIEM BUJIE U C YIIIOBBIM KO3 PHUIIMEHTOM; 2) BETUUNHY BHYTPEHHETO yriia A, BEIPa)KEHHOE B
rpanycax; 3) ypaBaenue BeicoThl CH, ee nnuny; 4) ypaBHeHrne Meauanbl AM, ee IJTMHY U KOOPAMHATHI TOY-

k1 K nepeceuenus atoii menuansl ¢ Bbicotoit CH.
AE3-D, B(#4-5),  C@B .

IIpumep KOHTPOJILHOM padoTHI A5 2 ceMecTpa

1.Haiitu nmpon3BoiHbBIE IEPBOTO MOPSAKA JTAaHHBIX (DYHKIUN

1
. x—1 =
1) y=x'e 2)y:1/ctgx3)y:m4)y=2x .



2.IIpoaudpepeHpoBaTh HEIBHO 331aHHYIO () YHKIIHIO:

—2x°y* +xp® =3x> —6xy=0.
3. Beruncnuts ¢ nomouisio auddepennnana npubImkEHHOE 3HaUEHUE BHIPAKECHUS 326
4.CocTaBUTbh ypaBHEHUS KacaTeIbHOW W HOPMAaJIM K 3aJJaHHOW KPUBOM B TOUKE C a0CITUCCOH Xo.
y=84x-70, x,=16

5. Haiitu npenenst

4 2 2 3 2
Dlim 2= = 7L oy i £ 7Y T2 gy B gy VXD
o0 3xT 4 x7 =3x e x” =5x7+9 TS5 xT—4x-5 " x 5 031+x—1
y=2 P44
6.ITpoBecTr moaHOE HccIe0BaHNE PYHKIUU U TOCTPOUTH rpaduK. x’
7. BEIYMCIUTD HEONPEIECTICHHBIA HHTETPAJT
2
a) '[\/xs (x> = Tx+2)dx; 0) J‘%x; B) j(3x—4)-sin3xdx
+9x

8. Beruncauts miomazs Gurypsl, orpaHUYeHHON JTUHUAMU:
x+y=0; y=2x-x.

IIpumep KOHTPOJILHOM PadoThI AJ1s1 3 cemecTpa
2xy
30—y
2. HaiiTu yactHoe pemieHue auddepeHunanbHOro ypaBHEeHuUs, YAOBIETBOPSAIOIIET0 HaYalbHBIM YCIOBUSM
Y-8y +16y=¢", 30)=0, y(0)=1.
3. Haiitu 1 n300pa3uTh Ha MIIOCKOCTH 00JacTh ONpeesieHUs] QYHKIIUHU IBYX NEPEMEHHBIX:
z= ln(x2 —y —1).
4. HaiiTi 9acTHBIE TPOU3BOIHBIC TIEPBOTO MOPsiKa GYHKIIUNA IBYX MEPEMECHHBIX

o

a) z= ; 6) z=xy" —3xy; B)z = xe” .

xX+y
5.3 mepetacoBanHO# Koo kI (36 KapT) MOCIEA0BaTEIHHO U3BICKAIOTCS 3 KapThl. KakoBa BEpOSTHOCTH CO-
OBITHS, UTO 3TH 3 KapThl:
Bce onHoit mactu?
Bce pa3nbix Macrteit?
Conepxat xots 661 01HOTO Ty3a?
6. UmeroTcst 2 KOHGETHUIIBI, B OJTHOM JIeKaT 4 MOoKoIaHbIe KOH(PETH U 8 Kapameled, B Ipyrou- § moko-
nanHbIX U 8 kapameneil. Hayran BelHuMaroTes o 2 koHpeTs! 13 Kaxaoi koHdernunsl. Haiitu pacripenerne-
HUE CITy4aifHOM BeTMYMHBI, PABHOM UMCITY BRIHYTHIX IIOKOJIAIHBIX KOH(ET, U €€ MaTeMaTH4ecKoe 0XKH/1a-
HUE.

1. Haiitn oO1iee penieHue Wik o0muid nHTerpai mudepeHMaTbHOT0 ypaBHEHUs J/ =

Kpurepun oueHKku MHAMBUIYAJIbHON KOHTPOJIbHOM padoThI

OreHKa «32a4TEHO0) 32 KOHTPOJIbHYIO paboTy CTaBUTCS B TOM CIIydae, €ClI KOJIMYECTBO MPABUIIBHO BBIIIOJI-
HEHHBIX 3aJ]aHui (BKIIOYAs BCE MOIMYHKTHI) COCTaBsieT He MeHee 90%.

OrneHKa «He 3aYTeHO0» CTaBUTCS B TOM CIlydae, €CIIM KOJWUYECTBO NPABUIHHO BBIIIOJHEHHBIX 3a/IaHUM
(BKJIIOUAs BCe MOJMYHKTHI) cocTaBiisieT MeHee 90%.
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5 YyeOHO-MeTOAMYECKOE 00ecTIeueHHue TUCIUTIINHBI
5.1 OcHoBHas auTEpaTypa

[Mumnages, B. C. Bricmass marematuka. [lomnbrit kype [Teker] : yueOnuk ans Gakamaspos / B. C.
[[Iunayes; [mox pen. A. H. Tuxonosa].- 4-e uzn., ucop. u noi.. - Mocksa : FOpaiit, 2014. - 607 c.. -
(baxanasp. bazoBsiii kypc) - ISBN 978-5-9916-3325-3.

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

Kpemep, H. 11I. Marematuueckuii ananus [Texct] : yaueOnuk u npaktuxkym / H. I11. Kpemep, b. A.
[Tytko, 1. M. Tpummn; [moxa pen. H. III. Kpemepa]. - Mocksa : FOpaiit, 2014. - 620 c.

Bannun, K. B. Maremaruka [ 9nexkTponHslii pecypc] : yue0. mocobue / K. B. banaun, B. H. banuisl-
koB, A. B. Pykocyes. - M.: JOuutu-/lana, 2012. - 543 c. http://biblioclub.ru/

Manaxos, A. H. Beiciias maremaruka [ 91eKTpOHHBIN pecypc] : YueOHO-MeTOINUeCKUN KOMILJIEKC -
M.: EBpazwmiickuii OTKpbITBIN HHCTUTYT, 2010. - 394 c. http://biblioclub.ru

Metoanueckie peKOMEHIalliH 110 BBITIOJHEHNIO KOHTPOJIBHOM paboThl Mo nucHuiinae «MaTtemartu-
kan, 4.1 / JI.K. Adanacosa: Kymeprayckuii punuan OI'Y — Kymepray: Kymeprayckuii hunman
ory,2021.-37c.

Mertoanyeckne peKOMEHIAUH I IPOBEACHUS MPAKTUUECKUX 3aHATHH 1o qucuuiuinbae «Marema-
tukay/ JI.K. Apanacosa — Kymepray: Kymeprayckuii pumman OI'Y, 2021. — 14 ¢

Mertoanyeckre peKOMEHIAUH [0 OPraHU3aALUU CAMOCTOSITEIbHON pabOTHI MO AUCHUILINHE «Marte-
matukay/ JI. K. Adanacosa — Kymepray: Kymeprayckuit punuan OI'Y, 2021. - 18 ¢
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5.3 UnTepHeT-pecypchbl

1. http://www.mccme.ru/ URL: MockoBCKHii IIEHTP HENIPEPHIBHOTO MATEMAaTHIECKOTO 00pa30BaHMS

2. http://vilenin.narod.ru/Mm/Books/Books.htm MaremaTudeckast OnbinoTexa

3. http://en.edu.ru/ EcrecTBeHHO-HAYYHBIN 00pa30BaTEILHBIN MOPTAT

4. BectHuk MockoBckoro YHusepcutera. Cepust 1. Maremaruka. Mexanuka: ;xypHai. — M.: ATeHCTBO
«Pocneuarsy - meproanueckoe HayqyHOE U3/JaHUE OTPaKaeT TEMAaTUKY BaKHEHIINX HAMpaBICHUH
TEOPETUYECKUX UCCIECAOBAHUMN 110 MATEMATUKE U MEXAHUKE. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa u ananu3: xxypHal.- Cankt-IleTepOyprckoe oTaenenne MareMaTnuecKoro HHCTUTYTa
uM. B. A. Creknosa PAH http://www.pdmi.ras.ru/AA

6. luddepenmansasie ypaBHenus: sxypaail. — M.: MAUWK "Hayka /Muatepnepuoauka'.-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IIporpammHoe oOecnedyeHue, npodeccHoOHATbHbIC 0a3bl JAaHHBIX W HMH(OpPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HHGOPMALIMOHHBIX TEXHOJIOT Uil

1. - Omnepammonnas cuctema Microsoft Windows

- Ilaker HacrompHBIX puiokeHuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - Ilpunoxenus Microsoft Visio

4. - Antuupyc Dr.Web Desktop Security Suite

5. - becmatHoe cpenctBo mpocmoTtpa daiiinoB PDF - Adobe Reader

6. - CBoOoaHbI (paiioBbIi apxuBaTop 7-Zip

o

7. - https://yandex.ru/ - 6ecrutatHbii poccuiickuii MaTEpHET 0003peBaTens Aunaekc. bpaysep
8.  http://newgdz.com/spravochnik CripaBouHuUK 1O BBICIIEH MaTeMaTHKE
9. http://aist.osu.ru/ AUCCT OI'Y - aBroMaru3upoBaHHasi HHTEPAKTUBHAs CHCTEMa CETEBOTO

tectupoBanus OI'Y
6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne T CHUIINHbI

JIeKIIMOHHBIE U TPAKTUYECKHUE 3aHATHS IPOBOAATCS B YUEOHBIX ayTUTOPUSIX.

AyIuTOpUM OCHAILlEHbl KOMIUIEKTaMHU yYE€HHUYECKOW MeOeln, TEXHUYECKUMU CPEeICTBAMU 00y4eHus,
CITy>KaIllMMU JIJIs1 TIpeJICTaBlIeHUs yueOHOH HH(pOpMaIiy 0OJIbIION ayTUTOPUH.

[Tomerenne 11t cCaMOCTOATENbHONH PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
nojkiaoueHHo k ceru "HMHTepHer", u obecmeyeHueM J0OCTyna B 3JIEKTPOHHYIO HH(OpMAIMOHHO-
oOpazoBarenbHyto cpeny pummana u OI'Y.

K paboueii npocpamme npunazaromcs:

e DOHJ OIEHOYHBIX CPEICTB JUIS TMPOBEACHUS MPOMEKYTOYHONW AaTTECTAMH OOYYAIOMIMXCS IO
JTUCIUTUINHE;

e Meroanueckue peKOMEHIAHH JIJIsl 00yJaroIuXCsi IO OCBOCHUIO TUCIUTUINHBI.
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