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1. IIEJTM OCBOEHMSI TMCLUILTAHBI (MOY.JIST)

1.

[

IenstMp TUCIUIUTMHEL SIBIISTIOTCSL:

Hayuute crymeHTOB aHanmu3upoBaTh W 0000mAaTh HHGOPMALUIO, IUIAHHUPOBATH CBOIO JESTENBHOCTb, HANPABICHHYIO Ha
pelICHIE MaTeMaTHYECKHX 3a/1ay.

OOyuHTh CTYICHTA THUIIOBBIM IpPHEMaM DPEIICHHS MATEMaTHYeCKUX 3a1ad, BO3HUKAIOLUIMX IPH HCCICIOBAHUM HPHUKIAIHBIX
npoobiem.

CdopmupoBaTh yMEHHS CTPOMTb MAaTEMaTHYECKHE MOJENM W INPUMEHATh WX B pPaMKax IUIAHMPOBAHMS U IPOBEICHUS
TIPUKJIAIHBIX MCCIIEOBAHUN B X0O/I€ TPOU3BOICTBEHHO-TEXHOJIIOTHIECKOI U HayIHO-HUCCIEI0BATEILCKON NS TEILHOCTH.

1.2

3amayaMy TUCIHTUIAHBI SIBISIOTCS:

[ocnenosarenpHO Ha 06a3e oOmieoOpazoBarenbHOrO Kypca "Maremartuku" pa3BUTH JIOTHYECKOE U ATOPUTMHYECCKOE
MBIIJICHHE CTYACHTOB, BOCIHUTaTh KYJbTYpy NPHUMEHEHUS MaTEeMaTHYCCKUX METOJOB ISl PEHICHHS INPHKIATHBIX 3a1ad,
c(OpPMHPOBATh y CTYICHTOB OOIIEKYJIbTYPHBIC H TPOdecCHOHATbHBIE KOMIICTEHIINH, npenycMoTpeHasie ®I'OC no maHHOM
CHELUATBHOCTIY.

PackpbITh conep)kaHne OCHOBHBIX MaTeMaTH4YECKUX MOHATHI, METOJOB, CIIOCOO0B MOCTPOCHUS MATEMAaTHUECKUX MOAETIEH U X
OIHCaHUS.

1.3

IIpu Hamuuy 0OyyarOIKXCA U3 YUCIIA JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbSI, KOTOPBIM HEO0XOIUM OCOOBIiH
HOPSIOK OCBOCHUS JUCLMIUINHBI (MOLYJIS), O MX XKEJTaHUIO0 pa3padaThIBaeTCs alallTUPOBAHHAS K OTPAHWYECHHAM HX

310pOBbs paboyas NporpaMma JUCHUILUTUHBI (MOJYJIs).

2. KOMIIETEHIINHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCIITUIIJINHbBI

MOAYJIs)

OIIK-1cnocooHOCTBIO

NPUMEHATD METOAbI MaTeMaTHY€CKOro aHa/Iu3a u Mo/JieJIMpOoBaHus, TECOPETUYECKOI0

IKCNIEPUMEHTAJBHOI0 HCCJIEA0BAHUSA

"

3narth:

VYposenb 1 |OcHoBHbIE 6a30BbIe MOHATHSA U METO/BI MATEMATHYECKOIO aHAIN3a, aHATUTUYECKOH TeOMETpUH U JIMHEHHOM anreOpsl,
QG depeHInanb-HOr0 ¥ MHTErPaIbHOTO HCUHCICHNUS, TAPMOHHYECKOTO aHAIIN3a; OCHOBBI TEOPUH BEPOATHOCTEH,
MaTeMaTHYeCKON CTaTHCTHKH, MCKPETHON MaTEMaTHKN M TEOPHHU HAJIEKHOCTH; OCHOBBI MATEMaTHYECKOTO
MOJIETINPOBAHMS.

VYposenb 2 [Knaccuduxanuio ocCHOBHEIX NOHATUH M METOJOB MATEMATHYECKOrO aHAIN3a, AHATIMTUYECKON T€OMETPHH U JTMHEHHOM
anre6psl, 11 hepeHIHaIbHOTO U HHTErPAILHOIO UCYUCIICHNUS, TADMOHUYECKOT0 aHAJIM3a; OCHOBBI TEOPUH
BEPOATHOCTEH, MATEMATHIECKOM CTATUCTHUKH, TUCKPETHOH MaTEMaTHKU U TEOPUH HAJIEKHOCTH; OCHOBBI
MaTeMaTH4eCKOI0 MOJIEIMPOBaHuUs 11 pELICHUs] CTaHAAPTHBIX y4eOHbIX 3a/1ay.

VYposenb 3 [Knaccuduxanuuio ocCHOBHEIX NOHATUH M METOJOB MATEMATHYECKOrO aHAIIN3a, AHATIMTUIECKON T€OMETPHH U JTMHEHHOM
anre6psl, 11 hepeHIHaIbHOTO U HHTErPAILHOIO UCYUCIICHUS, TADMOHUYECKOT0 aHall3a; OCHOBBI TEOPUH
BEPOATHOCTEH, MATEMATHIECKOH CTATUCTUKH, TUCKPETHOH MaTEMaTHKU U TEOPUH HAJIE’KHOCTH; OCHOBBI
MaTeMaTH4eCKOI0 MOEIMPOBAHNU 1/ PELICHUs] UCCIEN0BATENIbCKUX 3a/1a4.

Ymern:

VYposens | |IIpuMeHATE METOBI MATEMATHYECKOTO aHAIIM3A U MOACIMPOBAHUS, IIPUMEHATh MATEMaTUIECKUE METOBI IS PEIICHHS
HPOCTEHIIMX NPAKTHUECKHUX 3a/1a4.

VYposens 2 |IIpuMeHATE METOBI MATEMATHYECKOTO aHAIIM3A U MOACIMPOBAHUS, IIPUMEHATh MATEMaTUIECKUE METOBI IS PEIICHHS
CTaHJAPTHBIX NPAKTHYECKUX 3a1ad.

VYposenb 3 |IIpuMeHATH METO/IbI MATEMATHUECKOTO aHAJIM3a U MOJIETMPOBAHMU; NPUMEHATh MaTEMAaTHUECKUE METObI 115l PELICHUS]
UCCIIEI0BATENILCKUX MPAKTHYECKHX 3a/1a4.

Baapners:

VYpoBenb |  [MeToaamMu MaTeMaTHYECKOrO OMMCAHUs (PU3HUECKUX ABIECHUH M IPOLECCOB, ONPECIAIONIMX IPHHIMIILI PAOOTHL
JJIEMEHTAPHBIX TEXHUYECKHX yCTPOUCTB

VYposenb 2 |Merogamn MaTeMaTHYECKOro ONMCaHUA PU3NYECKMX SABJIECHUH 1 NPOLIECCOB, ONPEENAIOUINX IPUHIUIIEI PAOOTHI
CJIOJKHBIX TEXHUYECKUX YCTPOMCTB .

VYposenb 3 |Merogamn MaTeMaTHYeCKOro ONMCaHUA PU3NYECKMX SBJIECHMH 1 NPOLECCOB, ONPEENAIOMINX IPUHIUIIEI PAOOThI
IPOEKTUPYEMBIX TEXHUUECKUX YCTPOUCTB YCTPOUCTB.

OIIK-3 cnoco0HOCTBLIO MPHOOPETATh HOBBIE MATeMATHYeCKHE U eCTeCTBeHHOHAYYHbIEe 3HAHMSA, HCIIOIb3YSl

COBPEMEHHBIC 06p330B3TeJII>HbIe H HH(l)OpMaHHOHHbIe TEXHOJOINH

3HaTh:
YPOBCHL 1 COBpPCMCHHBIC 06pa3OBaTeJILHLIe u I/IH(i)OpMaHI/IOHHLIe TEXHOJIOI'H
YPOBGHB 2 METOJbI ITOUCKA PIH(I)OpMaL[I/II/I II0 HOBBIM ME€TOAaM MaTE€MAaTUYCCKOI'0 aHaJIn3a U MO,Z[eJ'IPIpOBaHI/Iﬂ
YPOBGHB 3 METOJbI ITOUCKA PIH(I)OpMaL[I/II/I II0 HOBBIM ME€TOAaM MaTE€MAaTHYCCKOI'0 aHaJIM3a U MO,Z[eJ'II/IpOBaHI/IH u Hy6HH‘{HO
MIPEACTABIIATh PE3YIbTAThI TOUCKA.

YMeTh:




Vposens 1

OCYILIECTBJIATH ITIOUCK HH(bOpMaHI/II/I I10 HOBBIM METOJAaM MAaTEMATUYECKOI'0 aHaJIn3a U MOACIUPOBAHUSA, MATEMATHYECKUE
METOJbI PEHICHUS HpOCTeI\;IIJ.IPIX CTaHIAPTHBIX 3a/1a4 110 pEKOMEHAYEMBIM IIPENOAaBaATECIEM UCTOYHHUKAM.

VYposens 2

MOAEIUPOBAHUA, MATEMATHICCKUM METOJaM PEIICHUS 3a1aY .

OCYILIECTBJIATH CaMOCTOSITEIILHBIN TTOUCK I/IH(I)OpMaL[I/II/I 10 HOBBIM ME€TOJaM MaT€MaTU4YCCKOIro aHajIn3a u

VYposens 3

OCYILIECTBJIATH CaMOCTOSITEIILHBIN ITOUCK I/IH(I)OpMaL[I/II/I 10 HOBBIM METOJaM MaT€MaTHU4YCCKOIro aHajan3a u
MOACIMPOBAHN, MATCMATHICCKUM METOJaM PCIICHUA 3aa4 1 Hy6J'II/I‘{H0 MPEACTaBIIATL PE3YJIbTAaThl IIOMCKA.

Baagern:

Yposens |

Pa3IMYHbIX TEXHUYICCKUX yCTpOﬁCTB 04 pPyKOBOACTBOM ITpE€HOaBaTeIIAd.

Mertogamu MaTeMaTHIECKOTO OTMCAHUS (1)I/I3I/I‘JCCKI/IX SIBTICHUU 1 IIPpOLECCOB, ONPEACIAIONUX ITPUHIUIIBI pa6OTBI

VYposens 2

MPOLECCOB, ONMPEAENAIONNX MPUHIUITE pAOOTHI PA3IMYHBIX TEXHHUECKUX YCTPOUCTB.

MeTonamu caMoCTOATENBHOTO (POPMUPOBAHMS MATEMATHUECKUX MOl 1UIs onucaHus (pU3NYECKUX SIBICHUH U

VYposens 3

3a1a4.

Meronamu GpopMHpOBaHKSA MaTEMaTHUYECKUX MOIEIIeH 111 OIMCAaHUs PU3MUECKUX SBICHHI U POLIECCOB,
OTIPEAENAIONINX MPUHIUITBI pAOOTHI PA3IMIHBIX TEXHUYECKUX YCTPOMCTB, M UX alpoOaIvu ISl pEIeHNs TPAKTHIECKHX

3. CTPYKTYPA U COJEPKAHME JUCIAIIMHBI (MOLY.JIsT)

Kon
3aAHATHS

HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/

CemecTp
/ Kypce

Yacos

¢opme
I

1.1

Beenenne. [Ipenver matematrnku. OCHOBHEIC anreOpandecKie CTPYKTYPEIL.
Jluneiinas anre6pa. OnpenesnuTenan BTOPOro U TpeThero nopsiakos. OCHOBHBIE
CBOKCTBa OIpeIeuTeNell, MUHOP 1 anredpandeckoe nomnoiHenue. [lonarue o6
OIIpeIeIUTEIIE M1-0T'0 MOPSIIKA U ero BeryucieHue. Marpuupsl. Mx Buasl. Anredpa
Matpuil. O6paTHas Marpuna. Teopema CyleCcTBOBaHUS U € IMHCTBEHHOCTH
oOpatHoii Matpuibl. Perienue cuctem nuHeiHbIX ypaBHenuit (CJIY) meromom
Kpamepa u MaTpUUHBIM METOIOM. DJIEMEHTapHbIC PeoOpa3oBaHus MaTpuil. PaHr
marpuibl. Teopema Kponekepa-Kamnemm. DnemMeHTapHbie TpeoOpa30oBaHUs MaTPHII.
Panr matpunsl. Teopema Kponekepa-Kanemnu . Pemenue CJIV meronom I'aycca,
meronoM JKopmana-Iaycca. /JI/

1.2

Onpenenureny U UX CBONCTBA, BEIYUCICHUE ONpeaenuTeneit 2-ro; 3-ro; ..., N-oro
nopsakoB. Meton Kpamepa. Martpuiibl u onepaiiny HaJl HAMHA. Y MHOXXKEHUE MaTPHIL.
O6parHas Marpuia. Matpuunslit meton pemennst CJIY. Haxoxxnenue panra
Matpuibl . Pemenue cuctem metonom ["aycca. Pemmenne ogqnopomabix cuctem./I13/

1.3

Brraucnenue sneMeHTOB 00paTHON MaTpHIIbl. BrIducieHne paHra MaTpHIIbL.

HccnenoBanue crucTeM JIMHEWHBIX alreOpandecKuX YpaBHEHUH HA COBMECTHOCTD
M3/

[Tpumenenne npasmi Kpamepa, merona ['aycca n meTona oopatHoit matpuiisl. /T13/

Pa3nen 2. BekTropHas ajareopa

21

Bekropsi. JIuneiinbie onepaunn Hall BEKTOpaMH, UX cBoMcTBa. basuc B
MIPOCTPAHCTBE, OPTHI, ACKAPTOBA CHCTeMa KoopauHat. Hampapistonue KOCHHYCHI.
CkansipHOE MPOU3BEACHHUE, €r0 CBOMCTBA, MPUIIOKEHUS. BEKTOpHOE MPOU3BEACHUE.
Ero cBoiicta. ['eoMeTprueckuil 1 MEXaHUUECKUN CMBICI BEKTOPHOTO
MPOM3BEICHHUS. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB. CMelIaHHOE TIPOU3BEICHHUE.
Ero cBoiicTBa, BRIYMCICHUE, IPUITOKEHHMSL. /J1/

2.2

Bexkropsl. JInHeiHbIe onepanuy Haa BekTopamMu. CKaIsipHOE POU3BEACHHE
BEKTOPOB. BekTOpHOE M cMelaHHOe MPOU3BEACHHS BEKTOPOB, 6asuc./T13/

2.3

CkanspHoe npousseneHue Bekropos /I13/

2.4

BekTopHoe 1 cMenanHoe pou3BeAeHHe BeKTOpoB /113/

Pa3znen 3. Anaaurugeckas reomMeTpus

31

HopmansHoe ypaBHEHHE TUIOCKOCTH B BEKTOPHOM U KOOpAMHATHOH Gopmax. Obmee
ypaBHEHHE TUIOCKOCTH. Y paBHEHHE TUIOCKOCTH, IPOXOIAIICH Yepe3 TPH TOUKH.
VYcaoBust napaliieIbHOCTH U MEPIEHIUKYISIPHOCTH TIIOCKOCTEH. [ MnepniockocTs.
YpaBHenue IMHUH HA TIOCKOCTHU. [IpocTeiimne 3aaaun aHaIUTUYECKOW TEOMETPHH.
BekropHoe, kaHOHUYECKHE U TTapaMeTpuiecKue ypaBHeHus npsamoi. [lepeceuenune
MPSIMOM U TIOCKOCTH. PaccTosiHre OT TOUKH 110 11ockocTu. [lapamiensHocTs U
MEPIEeHIUKYISIPHOCTD MPSIMBIX, MPSIMOU U IIIOCKOCTH. JIMHUM BTOPOTO MOPSJIKa:
OKPY>KHOCTB, JUIUIIC, TUTIepOoa, mapadoina. [IpuBeneHne Kk KAHOHUIECKOMY BHILY

KPHUBBIX BTOPOTO nopsiika. /J1/




3.2

VYpaBHeHue m10cKocTy. [IpsiMast B MpOCTPAHCTBE U HA IUIOCKOCTH. JINHUH BTOPOTO
nopsaxa./I13/

33

IIpsamas 1 MIOCKOCTh B MPOCTPAHCTBE. BhIYMCIIEHNE yIila MeX 1y IPsIMOM 1
IUTOCKOCTRI0. OmpeesieHie KOOPANHAT TOYKH IIePECEICHHUS PSAMON C INIOCKOCTHIO.
CocTraBneHre ypaBHEHHUH IIJIOCKOCTH B IIPOCTPAHCTBE. BEIUUCICHNE yTriTa MeXIy
IBYMS TUIOCKOCTSAMH. HaxoxeHne pacCTOsSHIS OT TOYKH 10 TiockocTH. /I13/

34

Kpussie 2 nopsiaxa /I13/

3.5

[MoBepxHOCTH 2-T0 TIOpsiaKa. PUrypsl BpallleHUs1, YpaBHEHUE C(epPbl, HILTUIICOU/IA,
napabosionaa, ramnepooionaa. [TocTpoeHre MoBEpXHOCTEH 2-T0 MOPSIKA METOIOM
ceuenuil. /I13/

3.6

HemnpepriBHOCTS QyHKITMN BhImonaenne Tuosoro pacueta /I13/

Pa3nen 4. KomniiekcHbIe YucIa.

4.1

Anre6panqecxﬂe ornecpanuu HaJa KOMIUICKCHBIMU YHCJIaMU. 3anMch KOMILIEKCHBIX

qrces B are0panyeckoi, TPHrOHOMETPHYECKOM 1 MoKa3aTenbHoil hopme. /J1/

4.2

KommuiexcHble uncna u JeUcTBUs ¢ HUMH. PerieHne ypaBHEHHI BO MHOKECTBE
KOMIUIEKCHBIX grced. /I13/

Pa3nen 5. BBenenne B MaTeMaTH4ecKHii aHAJIN3.

5.1

Ionstue GpyuKIum, npeaen GyHKIUN U TOCIeI0BaTeIFHOCTH. OCHOBHBIC TEOPEMBI
0 mpejenax, 3aMevaTeNbHbIe Ipeielibl. beckoHevuHO Maible 1 0ECKOHEYHO OOJIbIIne
BEJIMYMHBI, DKBUBAJICHTHBIC BEIMYHHBIL. HenpepbBHOCTD HYHKIINH B TOUKE,
HETPEPHIBHOCTH AJIEMEHTAPHBIX (yHKIUH. CBONWCTBAa (DYHKIIHIA, HEIIPEPHIBHBIX Ha
oTpeske. Touku pa3pbiBa U ux kinaccudukanus. /T13/

Paznen 6. [InddepennuanbHoe ucuuciaenue GyHkuuii 01HOM nmepeMeHHOi
(@OII).

6.1

Omnpenenenne MpoU3BOAHON, OCHOBHBIE NPpaBmiIa AU GepeHIUPOBAHMS.
[IpousBoaHast cioxHOI 1 0OpaTHOH (QyHkumu. [Ipon3BoaHas mapaMeTpuIecKoi 1
HesBHOH QyHkumn. uddepennnan. [TpudamkeHHbIe BEIYUCICHUS TTPH MTOMOIITH
muddepennuana. 'eomerpudeckuii 1 GU3MUECKUNA CMBICIT TIPOU3BOIHOM.
YpaBHeHUs KacaTenbHOU U HOpMau. CBOWCTBa TU(BEpEHIMPYEMBIX (YHKITHIA.
Teopemsl Pomns, Jlarpanska, Komu. ITpasuino Jlonurans 11 BEIYUCICHUS
npeneno. @opmyna Teitnopa. MccnenoBannue GyHKIIUU ¢ IIOMOIIBIO POU3BOTHBIX.
HuTepBansl MOHOTOHHOCTH, YKCTPEMYMBI, HHTEPBAJIbl BBITYKJIOCTU U BOTHYTOCTH,
TOYKM neperuda, acumnrotsl. Ilocrpoenue rpaduka ¢pynkiuu. Haunbospiee u
HaVMEHBIIIee 3HaUeHN (QYHKIMH Ha OTpe3Ke. ANMMPOKCHMAIHS ONBITHBIX TaHHBIX
METOJIOM HAMMEHBITNX KBaapaToB./Jl/

10

6.2

Beruncnenue nponsBoaHbix 1 qupdepennnanos OOII. BeraucneHne npon3Bo HbIX
CJIOKHBIX, HESIBHBIX M MTapaMeTpHUIecKuX (DYHKIMHA. Beraucienne mpon3BoaHbIX
BBICIIINX MOPsAAKOB. HaxoxeHne npeaenos ¢ UCroab30BaHueM npaswia Jlonurans
JMccnenoBanue GpyHKIMI ¢ TOMOLIBIO TPON3BOAHBIX. HaxoxeHne Touek

JKCTpeMyMa U Todek neperuda. Haxoxmenne acumntoT rpaduka ¢pyakiun. [TomHoe

nccienoBanre GyHknuid 1 nocrpoenue rpadukos./T13/

Paznen 7. InddepenunanbHoe ncunciaenue GyHKIni HeCKOJIbKUX
nepeMeHHbIX (DHII).

7.1

OCHOBHBIC TIOHATHS: 00J1aCTh ONPECIICHUS, JIMHUN YPOBHSI, IPEICI,
HETIPEPHIBHOCTH. YacTHBIE IPOM3BOIHEIC, TOTHBIN U hepeHIIra,
TEOMETPUIECKUI CMBICT YaCTHBIX MPOU3BOAHBIX M MOJTHOTO AnddepeHnana,
KacaTeJbHas IUIOCKOCTh M HOPMAITh K MIOBEPXHOCTH. [Ipon3BOIHAS TTIO
HaINpaBJICHUIO, IpagareHT. [Ipon3BoIHAs CIOXKHON (QYHKIUN, HHBAPUAHTHOCTh
(dhopmsl mepBoro auddepennrana. YacTHbie MPOU3BOIHBIC U AU(PEpeHIIAATHI
BhICIINX MOPakoB. @opmyia Teitnopa. [IpubmmkeHHbIC BRIYHCICHUS.
Heo0xoauMbie U TOCTATOYHBIC YCIOBHS YKCTPEMYMa (DYHKIIUH MHOTHX
MIEPEeMEHHBIX. Y CIIOBHBIN dKCTpeMyM. Hanbosbiiee 1 HaMMeHbIIee 3HaUeHUE
(yHKIIMY B 3aMKHYTOM 00macTH. JuddepeHnuanbHas reoMeTpUs KPUBBIX.
OnemeHnTsl TONOJOrHU. [1I0CKast KpuBasi: KpUBU3HA;, PAIUYC, KPYT U LIEHTP
KPUBHU3HBI. Y PaBHEHUS KPUBOH B MPOCTPAHCTBE. BEKTOP-(QYHKIUS CKAISAPHOTO
aprymenra, ee nuddepeHmpoBanue. Y paBHEHUS KacaTeIbHON U HOpMaTbHOU
TUIOCKOCTH K MPOCTPAaHCTBeHHOW KprBoil. KpuBusna. [loHATHE TOBEPXHOCTH.
KacatenpHasl II0CKOCTh M HOPMaJIb K TOBEPXHOCTH. /JI/

10

7.2

Haxoxaenue yacTHBIX pon3BOaHBIX U nuddepenimanos OHII. [Ipoussoanas mo
HanpasieHuto. ['paauenT. 3amaun Ha HauOOJIbIIEE 1 HANMCHBIICE 3HAYCHHUE.

[Tnockast KpuBasi: KpUBHU3HA; PaJIYC, KPYT M LIEHTP KPUBHU3HbL. Y paBHEHHS KPUBOW B




mpocTpaHcTBe. BekTop-QyHKIMS CKaIIPHOrO apryMenTa, ee auddepeHupoBaHue.
YpaBHEeHUs KacaTeIbHON U HOPMaJIbHOU INIOCKOCTH K MPOCTPAHCTBEHHON KPUBOIL.
Kpusuzna. Ilonstue nosepxnoctu. KacarenpHas miocKoCTh U HOpMaJb K
noBepxHoctu. /I13/

Paznea 8. UnterpanabHoe ucunciaenue ©OII.

8.1

ITepBooOpa3nas. HeonpeneneHHbI HHTETpa, ero CBoicTBa. Tabyiniia OCHOBHBIX
(hopmyn uaTerpupoBanus. [Ipapuna unterpupoBanus. aTerpupoBanue B
KOHEYHOM BHJIC. 3aMCHA IICPEMCHHOM B HEONPECICHHOM HHTErpajie (METoA
MmoJicTaHOBKH). IHTErprupOBaHue 1o 4acTsM. Pa3zoxkenne qpoOHOH pallnoHATLHON
¢dbyHkMy Ha pocreimue. HTErpupoBaHre MpOCTEHIINX paroHaIBHBIX IPOOei.
HHTerpupoBaHue MpoOU3BOIBLHON pallMOHANBEHOM ApoOu. HTerpupoBanue
HEKOTOPBIX HPPAIMOHAIBHBIX BEIpaXeHUH. VIHTerpupoBaHUe BRIPaKCHUM,
coJiepKalux TpuroHoMerpudeckne GyHKiuu. O030p MPUEMOB HHTETPUPOBAHHMS.
OrnpeneieHHbIH HHTErPajl, TCOMETPUIECKHUIM U (PU3HMUECKHUIA CMBICIT, CBOWCTBA.
Teopema o cperHeM 3HAUCHUU. 3aMEHA IEPEMEHHOM U MHTETPUPOBAHUE TI0 YACTIM
B OTIpEJICIIEHHOM HHTeTpasie. Teopema o MpOU3BOIHON HHTErpaia C IepeMeHHBIM
BEPXHIM TpeziesioM. 3aMeHa epeMEHHOM U MHTETPUPOBAHKE TI0 JaCTSIM B
omnpeneneHHoM uHTerpaie. [IpubnmKkeHHOEe BEIYUCICHUE ONPEICIICHHOTO
uHTErpana. [ eoMeTpudeckre MPUIOKEHHS OTIPEIeICHHOTO HHTerpana. Brrancienne
TUToIaAeH TIIOCKUX GUryp u 00BEeMOB TeJ BpalieHus. Berancnenue il Iyr
TUIOCKUX KPHBBIX /JI/
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8.2

HenocpencTBennoe nHTErpupoBaHue. Brrdaucienne HeonpeaeIeHHOT0 HHTErpajIa
METOJIaMH TIOJICTAHOBKH M T10 YacTsAM. PaznoxeHue IpoOHOM panoHaIbHON
(byHKIMY Ha ipocTeliiue. IHTerpupoBaHue MPOCTEHIINX PAHOHAIBHBIX IPOOCH.
HHTerpupoBaHue MpoU3BOJIBLHON pallMOHANIBEHOM ApoOu. HTerpupoBanue
HEKOTOPBIX UPPALMOHAIILHBIX BhIpaKeHU!. UHTerpupoBaHue BhIPAKEHUH,
coJiepxKaiux Tpuronomerpuueckue Gynkmun. O030p MPUEMOB UHTETPUPOBAHHUSL.
Brrurcienue onpeencHHbIX HHTErpanoB. [IpubnmkeHHOe BEIYUCICHIE
OTIpeNIeIeHHOT0 HHTEerpaa. ['eoMeTpiuaecKkue MpIIoKeHHS OTIPEIEICHHOTO
HHTErpana. Beraucinenne momanei miockux Guryp n 00beMOoB Tell BpaleHHS.
Briuuciienue AnuH AyT MIIOCKUX KPUBBIX U IUIOLIAJIEH TOBEPXHOCTH TN BpaLlCHHUS.
Hekotopeie pu3nyeckne NpuItoKeHUs ONpeACICHHOr0 HHTEerpaia. Beraucnenue
HECOOCTBEHHBIX MHTETPaJOB. /I13/
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Pa3gen 9. O6b1xkHOBeHHBIE MU depeHIHATBHBIC YPABHCHUS

).

9.1

Juddepennuansueie ypaBHeHus. OOIIKE MOHATHS U ONPECICHHS. Y pAaBHCHHUS
nepBoro nopsaka. YactHoe u obmiee penrenne. 3anada Komm. YpaBHeHus ¢
pa3gensromuMIcs nepeMeHHbIME. OTHOPOTHBIC U JTMHEHHBIE YpaBHEHHS IEPBOTO
nopsaka. Ypasuenus bepuymnu. /1.Y. B nonueix quddepenunanax. YpaBHeHue
BBICIIHX MTOPAAKOB. 3amada Komm. YpaBHEHHS, JOMYCKAIOIIHE TOHIKEHHUS
nopsiaka. OTHOPOHBIE JIMHEHHBIE YPaBHEHUS N-T0 mopsiika. O0mue cBoicTBa
pewenuii. Onpenenurens Bpouckoro. @ynaaMenTanabHasi cucTeMa peleHui.
Crpyxkrypa obmiero pemenns. OTHOPOIHBIE TUHEWHBIE YPABHEHHUS C MOCTOSTHHBIMU
KodQduimeHTaMu. XapakTepucTHIecKoe ypaBHeHne. Haxoxxmenue oo1ero
peurenus. HeogHopoausie nuaeiiHbie /1Y ¢ TOCTOSHHBIME KO3 DUIIMCHTAMH.
MeTox Bapraniiil IPON3BOJIEHBIX ITOCTOSHHBIX .MeTO ] HeOTIpeIeIeHHBIX
koa(durmenToB st 1Y co cnernuansHOM nmpaBoit yacThio. CUCTEMBI
JudQepeHIraIbHbIX YpaBHEHUH. MeTOIbI HCKITFOUCHUH U XapaKTePUCTUICCKOTO
ypaBHeHus. /JI/
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9.2

Pemenue nuddepeHnuaibHpIX ypaBHEHUH IIepBOro nopsaka. Pemenne
muddepeHInaNbHBIX YpaBHEHHUI IEpBOTO MOpsiika. MeTo bl HOHMKEHUS OpsiIKa
muddepeHnraIbHbIX ypaBHeHNH. OZHOPOIHBIC INHEHHBIC YPAaBHEHHS BBICIITIX
MOPsiAKOB. Perienne TMHEHHBIX HEe OTHOPOJAHBIX YPABHEHHUI BTOPOTO MOPSAKA.
Heonnopoansie nuneiinbie 1Y ¢ nocrostHHbIME K03 duumentaMu. Meton
BapHaIiy TPOU3BOIBHBIX ITOCTOSIHHBIX. METO I HeolpeaesieHHbIX K03 dunmneHToB
st JTY co cnenuansHo# nmpaBoi yacThio. Cuctemsl auddepeHInanbHbIX
ypaBHEHHH. MeTo bl HCKIIIOUEHHUH M XapaKTepUCTHUECKOT0 ypaBHeHus. /I13/
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Paznen 10. UncaoBble 1 GyHKIMOHATbHbIE PSABI.

10.1

YHucroBbie pAABI C MOJOKUTEILHBIME WIeHaMU. HeoOXoauMblii pHU3HAK.
JloctaTouHble IPU3HAKKA CXOAUMOCTH, (cpaBHeHUs, [Jamambepa, Komm,
MHTETpaJbHbIN ).3HaKonepeMeHHble psabl. [Ipnsnak Jleliouuma. Ouenka ocratka
3HAaKOYepeIyIomerocs psaaa. AOCOTIOTHAS M YCIIOBHAS CXOAUMOCTE. DIIEMEHTHI
(yHKIMOHATBHOTO aHANMHM3a. DyHKIMOHANBHBIE psaabl. CxomumocTs. PaBHOMEpHAs
cxonumocThk. CBOMCTBa paBHOMEPHO cxoasiuxcs psaaoB. [Ipusnak Belepmrpacca.
Crenennsie psasl. Teopema AGenst, 006JacTh CXOAUMOCTH. Paguyc cxoauMocTu.
TTonsiTHE 0 OECKOHEYHOMEPHBIX METPUUECKUX MPOCTpaHCcTBaX. Psnpr Telnopa u
MakiopeHna. Pa3ioxeHne OCHOBHBIX 2JIEMEHTAPHBIX (QYHKIIMA 1 IPUMEHEHUE UX B
TNPUOJTMYKCHHBIX BEIUUCIICHUSX (3HaUCHUS ()YHKIIHMA, TIPEICIIBI, OIPEICICHHBIC
WHTETpabl, TuddepeHIalbHbIe YpaBHeHHS ). [ 'apMOHHYECKUT aHAIIN3.

12




OpronopmupoBaHHas cucreMa GpyHkimid. Psg @ypee. Koaddumentsr Ditnepa -
®ypre. Teopema {upuxie. Psg @ypbe U1 4eTHBIX U HEUETHBIX (QYHKIIHH.
Paznoxenne B psag @ypre Henepuoandeckux QyHkmmid. [TpakTuaecknii
rapMOHUYECKUU aHanus. /J1/

10.2

YucoBbIe PSAJIBI C MTOJIOKUTESIBHBIME WicHaMH. HeoOX0 MBI TpHU3HAK.
JloctaTouHble IPU3HAKKA CXOAUMOCTH, (cpaBHeHUs, [Jamambepa, Komm,
WHTErpabHEI). 3HaKonepeMeHHbIe psabl. [Tpusnak Jlelionuna. OueHka ocTaTka
3HAKOYEPEIYIOIIETrocs psiia. AOCOTIOTHAS U YCIIOBHAS CXOJAUMOCTh. DIIEMEHTBI
(yHKIHOHATBHOTO aHANMHM3a. DyHKIMOHANBHBIE psaabl. CxomumocTs. PaBHOMEpHAs

cxoaumocTb. CBOMCTBA paBHOMEpHO cxosuuxcs psanoB. [Ipusnak Beiepmrpacca.

Crenennsle psabl. Teopema AGenst, o0s1acTh cxoauMocTH. Paquyc cxonumocTH.
TTonsiTHE 0 OECKOHEYHOMEPHBIX METPUUECKUX MPOCTpaHcTBaX. Psnpr Telnopa u
MaxopeHna. PaznoxeHrne OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUI U IPUMCHEHUC UX B
NPUOJTMYKCHHBIX BBIUUCIICHUSX (3HaUCHUS ()YHKIIHMA, TIPEICIIbI, OIPEICICHHBIC
WHTETpabl, TuddepeHalIbHbIe YpaBHeHHS ). [ apMOHHYECKUI aHAIIN3.
OpronopmupoBaHHas cucreMa GpyHkiuid. Psg @ypee. Koaddunuentrr Diinepa -
®ypre. Teopema upuxie. Psg @ypbe Ui 4eTHBIX U HEUETHBIX (QYHKIIHH.
Paznoxenne B psg Dypbe Henepuoandeckux QyHkmwmid. /T13/

Pazgen 11. Teopus BeposiTHOCTei

11.1

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJIACCUYECKOE U TEOMETPUUYECKOE
OTIpeNieIeHHUs] BEPOATHOCTH DIIEMEHTHI KOMOWHATOPUKH. TeOopeMBbI CIIOKEHHUS 1
yMHOXeHus. @opMyIibl OJIHOM BeposTHOCTU U baifeca. [locnenoBarebHOCTD
He3aBHCHMBIX ncnibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlarutaca u [Tyaccona. CiyyaiiHble BEJTMUUHBL., UX BHJIbI, 3aKOHBI paCIPEICIICHHUS.
MateMaTHueckoe OKUAaHue, JUCIEepCus U ux cBoicTBa. [IoHATHE 0 HAYANTBHBIX U
LIEHTPAJILHBIX MOMEHTAaX. 3aKOHbI OouiblnX unces. CiyyaiiHsle nporeccsl. /J1/
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11.2

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJITACCHYECKOE U TEOMETPUUECKOE
OIpe/IeIeHUsI BEPOSITHOCTH DJIEMEHTHI KOMOMHATOPUKU. TeopeMbl CIIOKEHHS 1
yMHOXeHus. @opMyIbl OJIHOM BeposTHOCTU U baifeca. [locnenoBarebHOCTD
He3aBHCHMBIX nctibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlammnaca u Ilyaccona. CiydaliHble BEMYMHBL., UX BHJIBI, 3aKOHBI PACIIPEICICHUS.
MateMaTHueckoe 0KUAaHue, JUCIepCus U ux cBoicTBa. [IoHATHE 0 HAYANTBHBIX U
IEHTPATBHBIX MOMEHTaX. 3aK0HbBI 60bIKX unce. /T13/

Pa3zgen 12. MaremaTnyeckasi CTAaTHCTHKA

12.1

MareMaTHuecKasi CTaTUCTUKA. BBIOOpKa, SMIUPUUCCKUI 3aKOH pacIpeICICHUS.
Bri6opounsie cpeqaue. DMmupryeckast QyHKIHS pacipeesiCHus], THCTOrpaMMa,
JIMHUSI SMIIUPUYECKON MII0THOCTH. Onpe/iesieHne TEOPETHIECKOTO 3aKOHA
pacrmpeesieHusl, TCOPETUIECKUE YacTOThl. CTaTUCTHYCCKIE METOIBI 00pabOTKH
JKCICPUMCHTAIBHBIX TaHHBIX. /JI/
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12.2

MaremaTrueckasi CTaTUCTHKA. BbiOopKa, SMIUpHIECKUI 3aKOH pacIipeIeIcHIs.
Bri6opounsie cpeaaue. DMmupryeckast QYHKIHS pacipeesieHus], THCTOrpaMMa,
JIMHUS IMIIUPHYECKON TIOTHOCTH. Onpe/ieNicHIe TEOPETUIECKOTO 3aKOHA
pacnpeneNeHus, TeopeTHdeckne 9acToThl. CTaTUCTHUECKHE METOIBI 00paOdOTKH
JKCIIEPUMEHTATLHBIX AaHHbIX. /T13/

Pasgen 13. Teopus BeposiTHOCTeit

13.1

Teopust BepossTHOCTEH. AKCHOMATUYECKOE, KJIIACCUYECKOE U T€OMETPUYECKOE
OTIpeNieIeHUs BEPOATHOCTH DIIEMEHTHI KOMOWHATOPUKH. TE€OpeMBbI CIIOKEHHUS 1
ymHokeHust. @opmysisl nonHoM BeposiTHocTH U baiteca. [locnenoBarenbHOCTh
He3aBUCHUMBIX HcnblTaHuil. Cxema bepuynnu. IIpenensusie Teopemsl Myaspa-
Jlarutaca u [Tyaccona. CiyyaiiHble BEJTMUUHBIL., UX BHJIbI, 3aKOHBI PACIPEIEIICHHUS.
MaremaTiueckoe OKuAaHNue, AUCIEepCUs U UX cBolcTBa. IIoHATHE O HAYAJIBHBIX U
HCHTPAJIBLHBIX MOMEHTAX. 3aKOHBI 00oJbIIuX uncen. CiydaiHbie npouecchl. /J1/
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13.2

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJIACCHYECKOE U TEOMETPUUECKOE
OTIpeNieNIeHHUs] BEPOATHOCTH DIIEMEHTHI KOMOWHATOPUKH. TeopeMBbI CIIOKEHHUS 1
yMHOXeHus. @opMyIibl ONIHOM BeposTHOCTU U baifeca. [locnenoBareabHOCTD
He3aBHCHMBIX ncnibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlarutaca u [Tyaccona. CiyyaiiHble BEJTMUUHBIL., UX BHJIBI, 3aKOHBI PACIIPEICIICHHUS.
MateMaTHueckoe OKUAaHue, JUCIepCus U ux cBoicTra. [loHATHE 0 HAYANTBHBIX U
LICHTPJILHBIX MOMEHTaX. 3aKOHbI Ooubinx ynced. /I13/
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Paznen 14. MaremaTudecKkasi CTAaTHCTHKA

14.1

MaremaTiueckasi CTaTUCTHKA. BbiOopka, SMIUpHIECKUI 3aKOH pacIipeIeIcHIs.
Bri6opounsie cpeqaue. DMmupryeckast QYHKIHS pacipeesiCHus], THCTOrpaMMa,
JIMHAS YMIIIPHYECKON ToTHOCTH. OnpeesieHIe TEOPETHIECKOTO 3aKOHA
pacnpeneNeHus, TeopeTHdeckne 9acToThl. CTaTUCTHUECKHE METOIBI 00paObOTKH
IKCIICPUMCHTANBHBIX JaHHBIX. MaTeMaTHyeckas cTaTuCTHKA. BriOopka,
SMIOUPUYCCKUH 3aKOH pacipeiencHrs. BeIOOpOUYHbIC cpeiHie. DMIUpHYeCcKas
(hyHKIMA pacupeneneHus, TUCTOTpaMMa, JTHHUS SMINPHIECKOH IIOTHOCTH.
OmnpezneneHre TEOPETHUECKOTO 3aKOHA PacTIpeIeIeHIs], TCOPETHIESCKHAE YaCTOTHI.
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CTaTHCTHYECKUE METO Il 00PabOTKU IKCIIEPHUMEHTAIIBHBIX JaHHBIX. /J1a0/

Pa3nen 2.

2.1

IToaroroBka K 3a4ery, SK3aMEHY 1,2,3,4 | 286,7 0

4. ®OHJ OIEHOYHBIX CPEJICTB

4.1. ®oHA OLIEHOYHBIX CPEJICTB MO TEKYIIeMYy KOHTPOJIIO

HOZ[FOTOBK& OTYCTOB K HNPAKTHUICCKUM U J'Ia60paT0pHI)IM pa60TaM

4.2. ®oHA OLIEHOYHBIX CPEeICTB 10 MPOMEKYTOUHOM aTTecTALUM

(DOH)I OLCHOYHBIX CPCACTB AJId MPOBECACHUSL l'[pOMe)KyTO‘-IHOfI aTTeCTalunu 06yt1a}01u1/1xc51 Oq)OpMJ'IeH Kak HpI/IJ'IO)KeHI/Ie Nel x

paboueit

IporpaMmMe JUCHHUITIINHBL

5. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE TUCIUIIJIMHBI (MOY JIsI)

5.1. PexoMeHayemas JIuTepaTypa

5.1.1. OcHoBHas JUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue UznarensctBo, | Kon-Bo On. anpec
ron
J1.1  [Yepuenos M.M. Mocksa : 1 https://book.ru/book/93
Poccuiickuit Ounektp 0901
rocysapcteenn | OHHOC
Maremartuka : yueGHOe mocobue LI U3NiaHn
YHUBEPCUTET ¢
paBoCyaus,
2016
JI1.2  |Bammakos M.1. Mocksaa : 1 https://book.ru/book/92
M . vaeh KuoPyc, 2016. | Jmextp 2705
areMaruka : yaeOHHK OHHOE
U3JIaHH
e
5.1.2. Jlono/iHATe/IbLHASL JIUTEPATYpPa
ABTOPBI, COCTaBUTEHN 3arnaBue WznarensctBo, | Kon-Bo On. agpec
roj
2.1 Axwmertranuesa B.P., Matematuka. JIuneiinas anredpa : yue6Hoe Mockga : 1 https://book.ru/book/93
Tansyraunosa JLP., nocoéue PI'VIL, 2016. | Duextp 0928
Tansgyrnunos M.I. OHHOC
U3JlaHue
5.2 UndopManuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOTO MpoIecca Mo TUCHUIINHE
(Mmoay.io)
5.2.1 lepeyeHb TULEH3MOHHOTO MPOTPAMMHOI0 o0ecrevyeHust
5.3.1.1|Microsoft Office 2010 Professional Plus (ITaker nmporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.3.1.2|Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.3.1.3|Microsoft Windows 10 Professional 64-bit Russian DSP OEI
5.3.1.4Microsoft Windows 7/8.1 Professional
5.3.1.5|CepBucet 2UOC OpHUIIC
5.3.1.6]AutoCAD
5.3.1.7|WinMashine 2010” (v 10.1),
5.3.1.8| KOMITAC-3D
5.2.2 llepeyenns npogeccuoHATBbHBIX 023 JaHHBIX M MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
5.3.2.1|CIIC «Koncynprant [1arocy
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Hayunas snextponnas 6udnuoreka eLIBRARY.RU

53.23

OBC Y4eOHO-MeTOMYEeCcKOro IIEHTpa 110 00pa30BaHUIO Ha JKene3Ho10pokHOM Tpancnopte (Ob YMIL X/IT)
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ObC mu3narenncraa "Jlanp"

5325

9b5C BOOK.RU

53.2.6

9BC «IOpaiit»



https://book.ru/book/930901
https://book.ru/book/930901
https://book.ru/book/922705%C2%A0
https://book.ru/book/922705%C2%A0
https://book.ru/book/930928
https://book.ru/book/930928

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHWE JUCHUIIIMHBI (MOAYJIS)

6.1 le/l H3YYECHUH JUCHUIIJIMHBI B (l)opMaTe HEMOCPEACTBEHHOI'0 B3aMMOI€elCTBUSA C npemnogaBaTeJIAMu

HanmeHnoBaHMe CHIEIMABHOTO TOMEIIEHHUS: TIOMEIIEHHE JUTsl CAMOCTOATETbHOH paboThI, UNTanbHBIH 3aI.
OcHaleHHOCTb: pabouee MeCTO, KOMIbIOTEP (HOYTOYK) ¢ gocTynoM k cetu «uTeprer» u DUOC.

6.1.2

HaumeHnoBaHue crielUanbHOrO MOMELEHNS: ydeOHas ay IUTOPHs I IPOBEACHUS IPAKTUUECKUX 3aHITUH, TPYNIIOBBIX
KOHCYIbTAalllH, HHANBHIYaIbHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOIIS, IPOMEXKYTOUHOH aTTecTanuy, YueoHas
ayauTopust. OcHameHHoCcTh: KoMmmekT yueOHol Mebenu, HoyTOyK, IPOEKIIMOHHOE 000pyA0BaHUE (MYIIbTHMEIUHHBIH
MPOEKTOP U IKPaH).

6.2 Ilpyn n3yyeHnu AMCUUIIMHBI B (popMaTe 3J1IeKTPOHHOIr0 00yueHus ¢ ucnoJn3osanuem JOT

6.2.1

Heorpannuennas BO3MOXXHOCTB JtocTymna odydatorierocs: kK OMMOC u3 1o00# TOUKH, B KOTOPOH UMEETCs IOCTYI K
“H(GOPMALMOHHO-TEIEKOMMYyHUKAIMOHHOM ceTH "HHTepHer" (nanee - cets "MHTepHET"), KaKk HA TEPPUTOPUH
OpTraHH3alluy, TaK U BHE ee.
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Joctyn k cucremam BugeokoHdepenicsszu DMOC (MoOuIbHAS M JEKCTOIHAS BEPCHH WIIH )K€ BEO-KIIMEHT).




