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1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOYJIST)

1.

Ju—

LlemsiMH IUCLMIUTHHBI SIBISIOTCS:

Hay4uTb CTYJICHTOB aHAJIM3UPOBATh U 00001IaTh HHPOPMALIKIO, INIAHKPOBATh CBOIO ACSTEIBHOCTD, HAIIPABICHHYIO Ha PEIICHUE
MaTeMaTHYeCKUX 3a/1a4.

OO6yuHTh CTyAEHTA THUIIOBHIM HpHEMaM PCLICHHS MaTeMaTHYeCKUX 3ajad, BO3HHMKAIOIIMX HPH HCCICAOBAHUM IPUKIIAIHBIX
pobem.

CdopmupoBaTh yMEHHS CTPOMTH MATEMAaTHYCCKHE MOJEIM M NPUMEHSTh MX B pPaMKaxX IUIAHHPOBAHMS H IIPOBEACHHS
HPUKIAAHBIX UCCIICIOBAHHM B X0/I€ IPOM3BOACTBEHHO-TEXHOIOTMYECKOM U HAyYHO-HCCICAOBATENBCKOM ASITEIBHOCTH.

1.2|3amavamMu AUCIUATIINHBI SBISIOTCS

[ocnenoBarensHo Ha 6a3e o0meoOpazoBaTesIbHOrO Kypca "MareMaTHKi" pa3BUTh JOTHYECKOE U aJrOPUTMUYECKOE MBIIIJICHHE
CTYIEHTOB, BOCIUTATh KyJIbTYpY IPHMEHEHHS MaTeMaTHYECKHX METOIOB Ul PEIICHWs NPUKIAAHBIX 3a1ad, chOpMHUPOBAThH Y
CTYIEHTOB OOLIEKYJIbTYPHBIE U NPOEeCCHOHANIbHBIE KOMIIETEHIINH, npeycMoTpeHHble PI'OC 1o faHHOM CeUaTbHOCTHY.
PackpsITh cozeprkaHne OCHOBHBIX MaTeMaTHYSCKUX MOHSITHH, METOMOB, COCOOOB ITOCTPOSHMSI MAaTEMAaTHIECKUX MOJCICH U UX
OIMCAHUSL.

1.3|{TIpn Hanuumu 00y4YAIOMINXCS U3 YMCIIA JIUL] C OTPAHUYCHHBIMH BO3MO)KHOCTSIMH 3[I0POBBsI, KOTOPBIM HEOOXO0IHM 0COOBIiH
MOPSIIOK OCBOCHHUS TUCHUILTHHBI (MOAYJIS), IO UX JKEJAHUIO pa3pabaThiBacTCs aaNTHPOBAHHAS K OTPAHMYCHUSIM HX
3JI0pOBbs pabovas mporpaMma JUCHUIUTAHBI (MOTYJIs).

2. KOMIIETEHIINHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAaYJIs)

OIIK-1crioco0HOCTBI0  NPUMEHSITh  METOABI  MAaTEeMATHYECKOI0 AHANM3a W MOAECJHMPOBAHHS, TEOPETHYECKOr0 M
JKCHEPUMEHTAIBLHOI0 HCCJIC0BAHNSA

3HaTh:

VYpoenb | [OcHOBHbIE 6230BbIE HOHATHS U METO/IbI MATEMATUYECKOIO aHAIN3a, AHAJTUTHYECKOH TeOMETpUH U IMHEHHOM anreOpel,
I depeHIMaIbHOTO U MHTErPAIbHOTO MCUUCIICHHS, FTAPMOHNYECKOTO aHAIIM3a; OCHOBBI TEOPHHU BEPOSITHOCTEH,
MaTeMaTH4eCKOil CTaTUCTUKH, AUCKPETHOI MaTeMaTUKU U TEOPUH HAJEXKHOCTH; OCHOBBI MATEMaTHUECKOTO
MOZEIUPOBAHNUSI.

Vposensb 2 [Knaccuduxanuio ocHOBHBIX MOHATUH ¥ METOJIOB MATEMATUUECKOTO aHAJIN3a, AHATUTHIECKOH T€OMETPHH U IMHEHHOM
anredpsl, 1 GepeHIHaTbHOr0 U HHTETPAITBHOTO UCUNCIIEH S, TAPMOHHYECKOT0 aHAIM3a; OCHOBBI TEOPHUH BEPOSTHOCTEN,
MaTeMaTHYEeCKON CTaTUCTHKH, MCKPETHON MaTEMaTHKH M TEOPHHU HAJIEKHOCTH; OCHOBBI MATEMaTHYECKOTO
MOJISJIMPOBAHUSI sl pELICHHUs] CTAaHAAPTHBIX y4eOHbIX 3a/1a4.

Vposenb 3 [Knaccuduxanuio ocHOBHBIX OHATUH ¥ METOJIOB MATEMATUUECKOTO aHAJIN3a, AHATIUTHIECKOH T€OMETPHH U JIMHEHHOM
anredpsl, 1 GepeHIHaTbHOr0 U HHTETPAITBHOTO UCUNCIIEH S, TAPMOHHMYECKOT0 aHAIM3a; OCHOBBI TEOPUH BEPOSITHOCTEH,
MaTeMaTHYeCKON CTaTHCTHKH, MCKPETHON MaTEMAaTHKH M TEOPHHU HAJIEKHOCTH; OCHOBBI MATEMaTHYECKOTO
MOJIETIMPOBAHMS JUIsl PEIIECHUS UCCIIENOBATENBCKHUX 3aa4.

YMeTb:

ypOBeHB 1 HpI/IMeHSITI) METOJbl MATEMATUYCCKOTO aHaJIn3a U MOJACIIMPOBAHUA, IPUMEHATh MATEMATHICCKUEC METOAbI U1 PCIICHUS
HpOCTeﬁHIHX IIPAaKTUYCCKUX 3a/1a4.

YPOBCHL 2 HpI/IMCHHTL METOAbl MATEMATUYCCKOTO aHaJIM3a U MOAEJIMPOBAHUSA, IPUMEHATH MATEMATUYECCKUE METOABI JIs1 PCIICHUA
CTaHJAAPTHBIX NPAKTUYCCKUX 3a/lad.

ypOBeHI) 3 HpI/IMeHﬂTL METOJbl MATEMATUYCCKOTO aHaJIn3a U MOJACIIMPOBAHUA; IPUMECHATL MaTEMAaTUICCKUE METOAbI ISl pCIICHUS
UCCIICAOBATCIILCKUX MMPAKTUYCCKUX 3a/1ad.

Baagern:

VYposenb |  |Merogamn MaTeMaTHYeCKOro ONMCaHUsA PU3NYECKMX SBJIECHMH 1 NPOLECCOB, ONPEENAIOMINX IPUHIUIIEI PAOOThI
JJIEMEHTAPHBIX TEXHUYECKUX YCTPOICTB

ypOBeHB 2 MeTogaMu MaTeMaTHYECKOTO OIMCAHMS (I)I/I3I/I‘ICCKI/IX SIBJICHUM U IpOHECCOB, ONPEACIIAIOIUX ITPUHIUIIBI pa6OTLI
CJIOKHBIX TEXHUYCCKUX yCTpOﬁCTB .

ypOBeHB 3 MeTogaMu MaTeMaTHYECKOTO OIMCAHHMS (1)I/I3I/I‘ICCKI/IX SIBJICHUM U IIpOHECCOB, ONPEACIAIONINX ITPUHIUIIBI pa6OTLI
IIPOCKTHUPYEMbBIX TEXHUYCCKUX yCTpOIjICTB yCTpOﬁCTB.

OIIK-3 cnoco0HOCTBLIO MPHOOPETATh HOBBIE MATeMATHYeCKHE U eCTeCTBeHHOHAYYHbIEe 3HAHMSA, HCIIOIb3Ysl
coBpeMeHHbIe 00pa3oBaTeIbHbIe H HH(pOPMALIMOHHbBIE TEXHOJIOTHI

3HaTh:

VpoBenb | [coBpeMeHHbIE 00pa30BaTeNbHbIE U HHPOPMAIIMOHHBIE TEXHOTIOTUH

ypOBeHB 2 MCTOBI ITOUCKA I/IH(i)OpMaLlI/II/I 10 HOBBIM METOJaM MAaTEMaTHYCCKOI'0 aHajln3a U MOJACIMPOBAHUS

ypOBeHB 3 MCTOBI ITOUCKA I/IH(i)OpMaL[I/II/I 10 HOBBIM METOJaM MAaTEMAaTHUICCKOI'0 aHajIn3a U MOJACIIMPOBAHUS U Hy6HI/I‘{HO
OpeACTaBJIATL PE3YJIbTAThI IIOUCKA.

YMeTb:




YPOBCHL 1 OCYILIECTBJIATH ITIOUCK HHCbOpMaHHI/I I10 HOBBIM METOJAaM MAaTEMATUYECKOI'0 aHaJIn3a U MOACIUPOBAHUSA, MATEMATHYECKUE

METOJbI PCHICHUS HpOCTeI\;IIJ.IPIX CTaHAPTHBIX 3a/1a4 110 pEKOMEHAYEMBIM IIPENOAAaBaATECIEM UCTOUHHUKAM.

YPOBCHB 2 OCYILIECTBJIATH CaMOCTOSITENIbHBIN MOUCK I/IH(I)OpMaL[I/II/I I10 HOBBIM ME€TOJaM MAaTEMATUYCCKOI'0 aHAJIn3a U MOACIIUPOBaHMs,

MaTE€MaTU4YE€CKUM METOAaM PEIICHUA 3a1aY .

YPOBCHB 3 OCYILIECTBJIATH CaMOCTOSITENIbHBIN MOUCK I/IH(I)OpMaL[I/II/I I10 HOBBIM METOJaM MAaTEMATUYCCKOI'0 aHAJIN3a U MOACIIUPOBAaHNs,

MaTeMaTUICCKUM METOJaM PCIICHHUS 3ada4 U Hy6JII/I‘1H0 MPCACTaBJIATL PE3YIbTAaThl [IOHCKA.

Baagern:

ypOBeHB 1 MeTogaMu MaTeMaTHYECKOTO OIMCAHMS (1)I/I3I/I‘JCCKI/IX SIBTICHUH 1 IIPpOLECCOB, ONPEACIAIONIUX ITPUHIUIIBI pa6OTBI

Pa3IMYHbIX TEXHUYICCKUX yCTpOﬁCTB 04 pPyKOBOACTBOM IIpE€HOgaBaTeIIsd.

VYposenb 2 |Merogamu caMOCTOATENBHOTO (JOPMHUPOBAHUS MaTEMAaTUYECKUX MOJIeNIeH 11 onucaHus GU3NUECKUX SBICHUH 1

MPOLECCOB, ONPEAENAIONNX MPUHIUITE pAOOTHI PA3IUYHBIX TEXHHUECKUX YCTPOUCTB.

Vposenb 3 [MeTonamu (popMHPOBAHKSA MaTEMaTHUECKHX MOJIETIEH Ul onucanus GU3MYECKUX SBJICHUH U IPOLECCOB, ONPEIENIIONINX

TPUHIUITB paOOTHI PA3TMYHBIX TEXHUYECKUX YCTPOKCTB, M X anpoOalyy sl peIIeHns MPaKTUIECKHX 3aadu.

3. CTPYKTYPA U COJEPKAHME JUCIUIIMHBI (MOLY.JIsT)

Kon
3aHATHS

HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/ Cemectp | Yacos B

/ Kype dopme
nn

1.1

Bgenenue. [Ipenmer matemarnku. OCHOBHBIE ajireOpandeckue CTPYKTYpHI. 1 9
Jluneitnas anre6pa. OnpeneauTesn BTOPOTO U TPEThero MopsakoB. OCHOBHbBIE
CBOICTBa ompeenuTeIeld, MUHOp 1 aliredpandeckoe pornoaHenue. [lonarue 06
OTIpe/IeIIUTEINE T-0TO0 MOPAAKA U eT0 Berancienue. Marpumsl. VX Buasl. Anredpa
Mmarpuu. O6parHas MaTtpuia. Teopema CylecTBOBaHUS U €JMHCTBEHHOCTH
oOpatHoii Matpuibl. Perienue cuctem nuHeiHbIX ypaBHenuit (CJIY) meromom
Kpamepa u MaTpUuHBIM METOIOM. DJIeMEHTapHBIE TPeoOpazoBaHus MaTpuIl. Panr
Mmarpuusl. Teopema Kponekepa-Kanemnian. DnemMeHTapHbIe IpeoOpa3oBaHus MAaTPHIL.
Panr matpuiel. Teopema Kponekepa-Kanennm . Pemmenne CJIY metogom [Maycca,
meronoM JKopnana-I“aycca. /JI/

1.2

OrnpenenuTeny 1 UX CBOMCTBA, BEIYUCICHHUE OTIPECIIUTENCH 2-10; 3-T0; ..., TI-OTO 1 4 0
nopsakoB. Meron Kpamepa. Matpuiisl U onepaiyy HaJl HUIMH. Y MHOKEHHE MaTPHIL.
O6parnas matpuna. Matpuanbiit Mmeto pemnenus CJIY. Haxoxnaenue panra
Matpuibl . Pemenue cuctem metonom ["aycca. Pemmenne ogqnopomabix cuctem./I13/

1.3

Brruncienue aieMeHTOB 00paTHOM MaTpHuIlbl. Beruncienue paHra MaTpHIbL. 1 4

HccnenoBanue crcTeM JIMHEWHBIX aNreOpandecKuX YpaBHEHUH HA COBMECTHOCTD
M3/

[Mpumenenne npasmi Kpamepa, merona ['aycca n meTona oopatHoit matpuiisl. /113/ 1 3 0

Pa3nen 2. BekTtopHas ajareopa

2.1

Bekropsi. JIuneiinpie onepaunn HaJl BEKTOpaMH, UX cBoMcTBa. basuc B 1 8 0
MIPOCTPAHCTBE, OPTHI, AEKApTOBA cUCTeMa KoopAuHat. Hanpapisomue KOCUHYCHI.
CkanspHoe Mpou3BeICHNE, €r0 CBOMCTBA, NPUIIOKEHUS. BEeKTOpHOE Mpou3BeIeHHE.
Ero cBoiicTBa. 'eoMmeTpuiecknii 1 MEXaHUYECKHI CMBICII BEKTOPHOTO
MIPOU3BEICHUS. Y CIIOBUE KOJUTMHEAPHOCTU BEKTOPOB. CMelIaHHOE IPOU3BEICHUE.
Ero cBoiicTBa, BRIYMCICHUE, IPUITOKEHMSL. /J1/

2.2

Bexkropsl. JInneiHbIe onepanuy Haa BekTopamMu. CKaIsipHOE POU3BEACHHE 1 4
BEKTOPOB. BekTopHOE 1 cMelaHHOe MPOU3BeIcHHs BEKTOPOB, 0a3uc./I13/

2.3

CkansipHoe npou3BeieHne BekTopos /I13/ 1 4 0
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BekropHoe 1 cMentanHoe rpousBeeHue BeKTopoB /I13/ 1 3

Pazgen 3. AHaauTH4Yeckasi reoMeTpust 0

3.1

HopmansHoe ypaBHEHHE TUIOCKOCTH B BEKTOPHOW U KOOPAMHATHOH Gopmax. Obmee 1 9 0
YpaBHEHHE TUIOCKOCTH. YpaBHEHHUE IIOCKOCTHU, IPOXOASILEH Yepe3 TPU TOUKH.
YcnoBus napajyuieIbHOCTH U NMEPIEHIUKYIIIPHOCTH IIOCKOCTEN. [ MnepmiiockocTk.
YpaBHenue IMHUM HA TIOCKOCTHU. [IpocTeiimne 3aaaun aHaAIUTUYECKOW TEOMETPHH.
BekropHoe, kKaHOHUUECKHE U TapaMeTpUUECKHe ypaBHEeHUs psiMoid. [lepeceuenue
MPsIMOM U TIOCKOCTH. PaccTosiHre OT TOUKH 110 11ockocTu. [lapamiensHoCTh U
MEePIEHANKYIIPHOCTD MPSMBIX, IPSIMOM U TUIOCKOCTH. JIMHUU BTOPOTO TOPSIIKA:
OKPYKHOCTB, JUTUIIC, TUTIepOoIIa, mapadoina. [IpuBeneHre K KAHOHUYECKOMY BUILY
KPHUBBIX BTOpPOTo nopsika. /J1/




3.2

YpaBuenue miockocty. [IpsMast B IpOCTPaHCTBE U Ha TNIOCKOCTH. JIMHUK BTOPOTO
nopsiaka./T13/

3.3

IIpsiMas ¥ NIOCKOCTH B IPOCTPAHCTBE. BhIuucneHue yria Mexay npsamMon u
I0CKOCThI0. OmpeaesieHne KOOPAXHAT TOUKHU NePECEUEHUs PSAMOH C MIOCKOCTBIO.
CocraBneHue ypaBHEHUH NIOCKOCTU B IPOCTPAHCTBE. BeIuncneHue yria Mexny
JIBYMSI IIOCKOCTAMU. HaxoxkieHne paccTosIHUS OT TOUYKH A0 IiockoctH. /I13/

34

Kpussie 2 nopsiaxa /I13/

3.5

[MoBepxuocTH 2-ro mopsiika. GUrypsl BpaileHus, ypaBHeHHE c(Hephl, JUTHUIICOUA,
napabomnoua, runepoosnonaa. [loctpoeHue MOBEPXHOCTEH 2-T0 MOPSIKA METOIOM
ceuenuid. /TI3/

3.6

HenpepsiBHocTs QyHKIMK Brinonnenne tunosoro pacyera /I13/

Pa3nen 4. KomniiekcHbIe YncJIa.

4.1

Anrebpanueckue ONepanuy HaJ KOMIUIGKCHBIMH YHUCIAMH. 3amiCh KOMIUIEKCHBIX
qrces B aNre0pandeckoi, TPHrOHOMETPHYECKOM | MoKa3aTenbHoil hopme. /J1/

4.2

KommiexcHble uncna u JeUcTBUS ¢ HUMH. PerieHne ypaBHEHHI BO MHOKECTBE
KOMILUICKCHBIX ynced. /I13/

Pa3nen 5. BBeneHue B MaTeMaTH4eCKHii aHAJIU3.

5.1

TousTre GpyHKIMH, npeaen GYHKIUHA 1 NOCIeaA0BaTeIbHOCTH. OCHOBHBIE TEOPEMBI
0 mpejenax, 3aMevaTeNbHbIe Ipeielibl. beckoHevuHOo Masble 1 0ECKOHEYHO OOJIblIHe
BCJIMYHMHEI, YKBUBAJICHTHBIC BEJTMYMHBI. HermpephIBHOCTh (YHKIIMU B TOYKE,
HEMPEPBIBHOCTH 3JIeMeHTapHbIX (yHKIMH. CBoicTBa (DyHKIIHNIA, HENPEPHIBHBIX HA
oTpeske. Touku pa3pbiBa U ux kinaccudukanus. /T13/

Paznen 6. [InddepennuanbHoe ucuuciaenue GyHkuuii 01HOM nmepeMeHHOi
(@OoI1).

6.1

OnpezencHre TPOU3BOIHOM, OCHOBHEIC MpaBwiia TU(GepeHIIMPOBAHUS.
IIpownsBoaHas cioxHON M 00paTtHOU PyHKIMH. [TpoN3BOIHAS TApAMETPUIECKON U
HesBHOH QyHkumn. uddepennnan. [TpudamkeHHbIe BEIYUCICHUS TTPH MTOMOIITH
muddepennmana. ['eomerpuueckuil ¥ GU3HYCCKIIA CMBICIT TPOU3BOTHOM.
YpaBHeHUs KacaTenbHOU U HOpMau. CBOWCTBa TU(GEPEHIMPYEMBIX (DYHKITHIA.
Teopemsr Posus, Jlarpamxka, Komu. [1paBusno Jlonurans ist BEIYUCIEHUS
npezaenos. ®opmyna Teiinopa. MccnenoBanue QyHKIMH C IIOMOIIBIO MPOU3BOIHBIX.
MHurepBanbl MOHOTOHHOCTH, YKCTPEMYMBI, HHTEPBAJIbI BHITYKJIOCTH U BOTHYTOCTH,
TOYKH meperuda, acuMntoThl. [loctpoenue rpaduka ¢pyHkiuu. Hanbomsinee u
HaMMEHBIIIee 3HaUeHN (QYHKINH Ha OTpe3Ke. ANMMPOKCHMAIHNS ONBITHBIX TaHHBIX
METOZOM HaUMEHBIINX KBaApaToB./JI/
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6.2

Brraucienne npounsBoaubx u quddepennuanos @OI1. BeranciaeHne mpou3BOIHBIX
CIIO’KHBIX, HESIBHBIX U IIapaMeTpHUIeCKuX GyHKIui. Brrancienue mpon3BoIHBIX
BBICIINX MOPSIKOB. HaxokaeHre npeesioB ¢ HCIoab30BaHueM mnpasmia Jlonurans
JMccnenoBanne QyHKITUH C TOMOIIBIO MPOU3BOIHBIX. HaxokeHue Touex
JKCTpeMyMa U Todek neperuda. Haxoxnenue acumntoT rpaduka ¢pyakiun. [TonHoe
nccienoBanie GyHKIui 1 noctpoenue rpabukos./T13/

Paznen 7. IuddepenunanbHoe ucuuciaenue GyHKUMA HECKOJIbKUX
nepeMmeHHbIX (DHII).

7.1

OcHOBHBIE TOHATHS: 00J1aCTh ONIPEAENICHI, INHUHN YPOBHS, IPEIeT,
HETIPEPHIBHOCTH. YacTHBIE IPOM3BOIHEIC, TOTHBIN TH(hepeHIIra,
TEOMETPUYCCKUI CMBICT YaCTHBIX MPOU3BOIHBIX U MOJHOTO AuddepeHiuana,
KacaTeJbHas IUIOCKOCTh M HOPMAITh K MIOBEPXHOCTH. [Ipon3BOIHAS 1O
HaIpaBJIeHHUIO, IpagreHT. [Ipon3BoHas CI0KHOH QYHKIINHN, HHBAPHAHTHOCTH
dhopmel iepBoro auddepennnana. YacTHble MPOU3BOAHBIE U AU(PEpeHIInATbI
BhICIINX MOPaKOB. Dopmyia Teitnopa. [IpubmmkeHHbIC BRIYHCICHUS.
HeoOxoanMele 1 TOCTaTOYHBIE YCIOBHS AKCTPpEMyMa (QYHKITUH MHOTHX
MIEPEMEHHBIX. Y CIIOBHBIN dKCTpeMyM. Hanbosbiee 1 HauMeHbIIee 3HaYeHUE
(byHKIMY B 3aMKHYTOM obnactu. JuddepeHnuansHas reoMeTpUs KPUBBIX.
OnemeHnTsl TONOJOrHU. [1I0CKast KpuBasi: KpUBU3HA;, PAIUyC, KPYT U LIEHTP
KPUBU3HBI. Y paBHEHUSI KPUBOU B MPOCTpPAHCTBE. BEKTOP-QYHKIHSI CKAIAPHOTO
aprymenra, ee auddepeHuupoBanre. Y paBHCHUS KacaTeIbHON U HOPMAIbHOM
TUTOCKOCTH K MPOCTPAaHCTBEHHOM KprBoil. KpuBusna. [loHATHE TOBEPXHOCTH.
KacarenpHasi TNIOCKOCTh ¥ HOpMaJib K TIOBEPXHOCTH. /J1/

10

7.2

Haxoxnenue wacTHbIX pou3BoaHbIX U nuddepennuanos GHII. [TpoussomHast mo
HanpasieHuto. ['paauenT. 3amaun Ha HauOOJIbIIEE 1 HAMMCHBIICE 3HAYCHHUE.
Tlockast KpuBasi: KpMBM3HA; PAIUYC, KPYT U HEHTP KPUBU3HBI. Y paBHEHHS] KPUBOU B




npocTpaHcTBe. BeKTOp-(OyHKIHS CKaIIPHOTO aprymMenTa, ee audhepeHIUpoBaHUE.
YpaBHEeHUS KacaTelIbHOW U HOPMAIbHOM IJIOCKOCTH K MPOCTPAHCTBEHHOM KPUBOM.
Kpusuzna. [lonsitue noBepxuoctu. KacarenabHast miockocTh U HOpMab K
noBepxHoctu. /I13/

Pazgen 8. UnTerpanbHoe ucuuciaenne ®OII.

8.1

IlepBooOpasuas. HeomnpeneneHHbIN HHTErpaI, €ro0 CBOWCTBA. Tabiuia OCHOBHBIX
(dhopmyn uaTerpupoBanus. [Ipapuna uaterpupoBanus. aTerpupoBanue B
KOHEYHOM BHJIE. 3aMeHa IIEPEMEHHOM B HEONPEICICHHOM HHTETpajie (METOX
MoJIcTaHOBKH). IHTErprupOBaHUe 1o YacTsM. Pa3noxenne qpoOHOH pallnoHATEHON
(byHKIMK Ha ipocTeliiue. IHTerpupoBaHue MPOCTEHIINX PAHOHATBHBIX IPOOCH.
HHTerpupoBanue MpoU3BOJIBHON pallMOHANBHOM ApoOu. HTerpupoBanue
HEKOTOPBIX UPPALMOHAILHBIX BhIpaKeHU!. HTerpupoBaHue BhIPAKEHUM,
coJiepxKaiux Tpuronomerpuueckue Gynkmun. O030p MPUEMOB UHTETPUPOBAHHUSL.
OrnpeneieHHbIH HHTErPajl, TCOMETPUIECKHII U (PU3HMUECKHUIA CMBICIT, CBOWCTBA.
Teopema o cpeHeM 3HaUCHUH. 3aMeHa IIEPEMEHHOMN U MHTETPUPOBAHKE TI0 YaCTIM
B OTIpEJICIIEHHOM HHTeTpasie. Teopema o MpOU3BOIHON HHTETpaia C IepeMeHHBIM
BEPXHUM MpeJieoM. 3aMeHa IEPEMEHHON U MHTErPUPOBAHUE 110 YAaCTSAM B
ompeneneHHOM HHTerpae. [IpubmmKkeHHoe BEIYNCIICHUE OTIPEIEICHHOTO
uHTErpana. [ eoMeTprudeckre MPUIOKEHHS OTIPEIeICHHOTO HHTerpana. Berancienne
TUIOINAICH TIOCKUX (GUryp u 00bEeMOB TeN BpallleHus. Beraucienue mimH 1yr
TUIOCKUX KPHBBIX /JI/

18

8.2

HenocpencTBennoe nHTErpupoBaHue. Brrdaucienne HeonpeaeIeHHOT0 HHTErpaja
METOaMH TOACTAHOBKH U 10 YacTsIM. Pa3ioxeHue IpoOHO panuoHaIbHOM
(byHKIMY Ha ipocTeliiue. IHTerpupoBaHue MPOCTEHIINX PAIHOHAIBHBIX IPOOCH.
HHTerpupoBanne MpOU3BOJIHHON palMoOHANIBHOHN npobu. MHTEerprpoBaHme
HEKOTOPBIX UPpalMOHATIbHBIX BbIpaskeHUH. IHTerpupoBaHue BbIpaKEHUH,
coJiepKaiux Tpuronomerpuueckue Gynkmun. O030p MPUEMOB UHTETPUPOBAHHUSL.
Brruncienue onpeneneHHBIX HHTETpanoB. [IpubnmkenHoe BEIYNCICHIE
OTIpeNIeIeHHOT0 HHTEerpaa. ['eoMeTpiuaecKkne MpIIoKeHHS OTIPEIEICHHOTO
UHTErpaia. Beraucnenue momanei miockux Guryp u 00beMOoB Tl BpallCHHUS.
Briuuciienue AnuH AyT MIIOCKUX KPUBBIX U IUIOLIAJIEH MTOBEPXHOCTH TN BPALCHHUS.
Hexotopsie hn3ndeckne IprUIToKeHNs ONpEeAeTICHHOTO HHTeTpajia. Beraucnenne
HECOOCTBEHHBIX MHTErpaioB. /I13/
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Pa3nen 9. O0bIkHOBeHHbBIE AU depeHIHATBHbIE YPABHEHUS

(1y).

9.1

Huddepennmansabie ypaBHeHUs. OOIINE TOHATHS U OTIPEICIICHUS. Y paBHEHUS
nepBoro nopsaka. YactHoe u obmiee penrenre. 3anada Komm. YpaBHeHus ¢
pa3eNAIOIUMUCS IEpeMEeHHBIMU. OJTHOPOIHBIE U JTUHEHHbBIE YPaBHEHHsI IEPBOTO
nopsiaka. YpaBaenus bepuymm. J1.Y. B nomabix nuddepennmanax. YpaBHeHue
BBICIIHX MTOPAAKOB. 3amada Komm. YpaBHEHHS, JOMYCKAIOIINE TOHIKEHUS
nopsiika. OTHOPOTHBIC TMHEWHBIC YPaBHEHUs n-ro nopsiaka. O0mue cBoiicTBa
pemennii. Onpenenurens BpoHnckoro. @yHmaMeHTa bHAs CHCTEMa PEIIeHUH.
CrtpykTypa obmero pemenus. OHOPOIHbBIE IMHEHHBIC YPABHEHHUS C TIOCTOSTHHBIMU
ko3 dunuenramu. Xapakrepuctuaeckoe ypasHeHue. Haxoxnenue obiiero
pemenns. Heomnopoaueie nuHeitHbIe J[Y ¢ TOCTOSHHBIMU KO3 GUITUEHTAMH.
Meton Bapraiiil IPON3BOJIBHBIX IOCTOSHHBIX .MeTO ] HeOTIpeIeIeHHBIX

ko3¢ ¢utmenToB st Y co cneruansHoM npaBoi yacThio. CUCTEMBI
muddepeHIMaTbHBIX ypaBHEHNH. MeToIbI NCKITIOUCHNH U XapaKTePUCTUIECKOTO
ypaBHeHus. /JI/
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9.2

Pemenue nuddepeHnanbHbIX ypaBHEHUN IEPBOr0 NOpsika. Pemrenue
muddepeHIraTbHBIX YPaBHEHUIH TEPBOTO MOpAaKa. MeToAbI MOHMKEHHS OPsIKa
muddepeHnraIbHbIX ypaBHeHNH. OZHOPOIHBIC INHEHHbBIC YPAaBHEHHS BBICIITIX
MOpsAIKOB. PenieHre TMHEeHHBIX He OAHOPOIHBIX YPaBHEHHUI BTOPOrO MOPSAIKA.
Heonnopoausie iuaelinbie /1Y ¢ moctossHHBIME KO3 hunmeHTaMu. Meton
BapHaIliy TPOU3BOIBHBIX ITOCTOSIHHBIX. MeTO I HeolpeaesieHHbIX K03 unmneHToB
st 1Y co cienmanbHOM nipaBoit 4acteio. Cuctemsl auddepeHuanbHbIX
ypaBHEHHA. MeTO bl UCKIIFOUCHHUN M XapaKTePUCTHYCCKOTO ypaBHeHus. /I13/
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Paznen 10. UncaoBble 1 GyHKIMOHATbHbIE PSABI.

10.1

YHucroBbIe PAABI C MOJOKUTEILHBIME WIeHaMU. HeoOXoauMblii pHU3HAK.
Jocrato4Hbie IPU3HAKU CXOIUMOCTH, (cpaBHeHus, Janambepa, Ko,
WHTETpaNbHbIN ). 3HaKoTiepeMeHHbIe psiabl. [Ipu3Hak Jleitoauma. OneHka ocraTka
3HAaKOYepeIyIomerocs psaaa. AOCOTIOTHAS M YCIIOBHAS CXOAUMOCTE. DIIEMEHTHI
(byHKIMOHATBHOTO aHANKM3a. OyHKIMOHAIBHBIE psifbl. CxomuMocTh. PaBHOMepHAs
cxoaumocTb. CBOMCTBA paBHOMEpHO cxosuuxcs psaaoB. [Ipusnak Beiepmrpacca.
Crenennsie psaabl. Teopema AGers, 0071acTh CXOIUMOCTH. Paamyc cX01uMOCTH.
TTonsiTHE 0 OECKOHEYHOMEPHBIX METPUUECKUX MPOCTpaHCcTBaX. Psmpl Telnopa u
MaxopeHna. PaznoxeHrne OCHOBHBIX 3JICMEHTAPHBIX (DYHKIUI U IPUMCHEHUE UX B
TMPUOVHKSHHBIX BEIUYNCICHUAX (3HaUYCHHS QYHKIMH, TIPEIeIbl, OIpeIeICHHBIC
uHTETpabl, b depeHIalbHbIe YpaBHeHHS ). 'apMOHHYECKUT aHAIIN3.

12




OpronopmupoBaHHas cucreMa GpyHkuit. Psg @ypee. Koaddumuentrr Ditnepa -
®dypre. Teopema dupuxie. Psg @ypbe 11 Y€THBIX U HEUETHBIX (yHKITUH.
Pasnoxenue B psg @ypre Henepuoauueckux ¢yHkuui. [IpakTuyeckuii
rapMOHUYECKU aHanus. /J1/

10.2

YHucroBbIe pAABI C MOJOKUTEILHBIME WIeHaMU. HeoOXoauMblii pHU3HAK.
Jlocrato4Hbie IPU3HAKU CXOTUMOCTH, (cpaBHeHus, Janambepa, Ko,
UHTErpabHEI). 3HaKonepeMeHHbIe psabl. [Tpusnak JleliOnuna. OueHka ocTaTka
3HAaKOYepeIyIomerocs psaaa. AOCOTIOTHAS M YCIIOBHAS CXOANMOCTE. DIIEMEHTHI
(byHKIMOHATBHOTO aHANKM3a. OyHKIMOHANBHBIE psifbl. CxomuMocTh. PaBHOMEpHAs

cxoaumocTb. CBOMCTBA paBHOMEpHO cxosuuxcs psanoB. [Ipusnak Beiepmrpacca.

Crenennsie psaapl. Teopema AGens, 0071acTh CXOMIUMOCTH. Paamyc cX0uMOCTH.
[onstre 0 OECKOHEYHOMEPHBIX METPUUYECCKHUX MPOCTpaHcTBax. Psapl Telnopa u
MaxnopeHna. PaznoxeHrne OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUI U IPUMCHEHUE UX B
TMPUOVHKSHHBIX BEIUNCICHUIX (3HaUYCHHS QYHKINH, IPEIebl, OIpeIeICHHBIC
uHTerpaisl, quddepeHnranbsabie ypaBHeHUs ). ['apMOHUYECKUI aHAIH3.
OpronopmupoBaHHas cucteMa GpyHkiuid. Psg @ypee. Koaddunuentsr Ditnepa -
®dypre. Teopema dupuxie. Psg @ypbe 11 Y€THBIX ¥ HEUETHBIX (QyHKITUH.
Paznoxenue B psg Pypre Henepuoguueckux GhyHkumid. /I13/

Pa3znen 11. Teopus BepossTHOCTEil

11.1

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJIACCUYECKOE U TEOMETPUUECKOE
OIIPENICIICHUS] BEPOSITHOCTH DIIEMCHTBI KOMOUHATOPUKH. TE€OpEMBI CIIOKEHHS U
yMHOkeHUs. PopMyIibl TOTHOM BeposTHOCTU U baiteca. [locnenoBaTensHOCT
He3aBHCHMBIX ncnibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlannaca u Ilyaccona. CnyyaiiHble BEJIMUUHBL., UX BUJIbI, 3AKOHbI PACIIPEIEICHHUS.
MaremaTnueckoe oxXuAaHue, JUCIEPCUs U UX cBoiicTBa. [loHATHE O HAYAIBHBIX U
IEHTPATHHBIX MOMEHTaX. 3aK0HbI O0bIuX yuces. CiaydaitHble nponeccsl. /J1/
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11.2

Teopus BeposiITHOCTEH. AKCHOMATHYECKOE, KJIACCUYECKOE U TEOMETPUUYECKOE
OTpeICIICHUS BEPOITHOCTH DJIEMEHTHI KOMOMHATOPHUKH. TeopeMbl CITOKEHUS U
yMHOkeHUsA. PopMyIibl TOTHOM BeposTHOCTU U baiteca. [locnenoBarensHOCT
He3aBUCUMBIX ucnibiTanuil. Cxema bepuymmu. [IpeaensHbie Teopembl MyaBpa-
Jlannaca u Ilyaccona. Cny4yaliHble BEJTMYHMHBL., UX BUIbI, 3aKOHBI PACIIpEACIICHHUS.
MaremaTtnueckoe okugaHue, JUCTIEPCHs U UX cBoicTBa. [loHsATHE O HaYaJIbHBIX U
IEHTPATHHBIX MOMEHTaX. 3aK0HbBI 00bIKX uncel. /T13/

Pa3zgen 12. MaremaTnyeckasi CTAaTHCTHKA

12.1

MareMaTHuecKkasi CTaTUCTUKA. BBIOOpKa, SMIMPUYCCKUI 3aKOH pacpeICICHUS.
Bri6opounsie cpeaane. OMmuprdeckas GyHKIUS paclpeaeseH s, THCTOrpaMMa,
JIMHUS IMIIUPHYECKON TIOTHOCTH. Onpe/ie/icHIe TEOPETUIECKOTO 3aKOHA
pacrmpeesieHusl, TCOPETUIESCKUE YacTOThl. CTaATUCTHYCCKIE METOIbI 00pabOTKH
JKCIIEPUMEHTAITLHBIX JaHHBIX. /JI/
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12.2

MareMaTHuecKkasi CTaTUCTUKA. BBIOOpKa, SMIMPUYCCKUI 3aKOH pacpeICICHUS.
Bri6opounsie cpeaaue. DMmupryeckast QYHKIHS pacipeesieHus], THCTOrpaMMa,
JIMHUSI SMIIUPUYECKON MI0THOCTH. Onpe/iesieHne TeOPETHYECKOTO 3aKOHA
pacnpeneNeHus, TeopeTHdeckne 9acToThl. CTaTUCTHYECKHE METOIBI 00paOdOTKH
JKCICPUMCHTAIBHBIX TaHHbIX. /T13/

Pa3nen 13. Teopusi BeposiTHOCTei

13.1

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJIACCHYECKOE U TEOMETPUUECKOE
OIIPENICIICHUS] BEPOSITHOCTH DIIEMEHTHI KOMOUHATOPUKH. TE€OpEMBI CIIOKEHHS U
ymHokeHust. @opmysisl nonHoM BepositHocTH U baiteca. IlocnenoBarenbHOCT
He3aBHCHMBIX ncnibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlarutaca u [Tyaccona. CiyyaiiHble BEJTMUUHBL., UX BHJIbI, 3aKOHBI PaCIPEIEIICHHUS.
MaremaTnueckoe oxXuAaHue, JUCIEPCUs U UX cBoiicTBa. [loHATHE O HAYAJIBHBIX U
MEHTPATHHBIX MOMEHTaX. 3aK0HbI O0bIuX yuces. CiaydaitHple nponeccsl. /J1/
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13.2

Teopust BeposiTHOCTEH. AKCHOMATHYECKOE, KJITACCHYECKOE U TEOMETPUUECKOE
OIPENICIICHUS] BEPOSITHOCTH DIIEMCHTBI KOMOUHATOPUKH. TE€OpEMBI CIIOKEHHS U
yMHOkeHUs1. PopMyIibl TOTHOM BepossTHOCTU U baiteca. [locnenoBaTensHOCT
He3aBHCHMBIX ncnibiTannid. Cxema beprymmu. [IpenensHbie TeopeMbl MyaBpa-
Jlannaca u Ilyaccona. CnyyaiiHble BEJIMUUHBL., UX BUJIbI, 3aKOHbI PACIPEIEICHHUS.
MaremaTnueckoe oxXuAaHue, JUCIEPCUs U UX cBoiicTBa. [loHATHE O HAYAJIBHBIX U
IEHTPATHHBIX MOMEHTaX. 3aK0HbBI O0bIKX uncel. /T13/

18

Pa3znen 14. MaTremaTnyeckasi CTAaTHCTHKA

14.1

MareMaTHuecKasi CTaTUCTHKA. BBIOOpKa, SMIMPUUCCKUI 3aKOH pacpeICICHUS.
Bri6opounsie cpeaane. OMmuprdeckas GyHKIUS paclpeaeseH s, THCTOrpaMMa,
JIMHUSI SMIIUPUYECKON MII0THOCTH. Onpe/iesieHne TeOPETHYECKOTO 3aKOHA
pacrmpeesieHusl, TCOPETUIECKUE YacTOThl. CTaATUCTHYCCKHIE METOIBI 00pabOTKH
IKCIICPUMCHTANBHBIX JaHHBIX. MaTeMaTHyeckas CTaTHCTHKA. BriOopka,
IMIIUPUYECKUI 3aKOH pacrpeeseHus. BeibopouHbie cpeanue. DMnupuyueckast
(byHKIMS pacipeesieHns, TACTOrPaMMa, JIMHHS IMITUPUUECKOM IOTHOCTH.
OnpeencHre TEOPETHUSCKOTo 3aKOHA PACTIPEICIICHUSI, TCOPETUICCKHEC YaCTOTHI.

18




CTaTHCTUYECKUE METO Il 00Pa0OTKH IKCIICPUMEHTAIBHBIX JaHHBIX. /J1a0/

Paszgen 2.

2.1 IToaroroBka K 3auery, 3K3aMEHY 1,2,3,4 | 286,7 0

4. ®OHJ OHEHOYHBIX CPEJICTB

4.1. ®oHJ OLIEHOYHBIX CPEICTB MO TEKYLIEMY KOHTPOJIIO

IToaroroBka 0T4€TOB K IIPAKTUYCCKUM U naGopaToprIM pa60TaM

4.2. ®oHA OLIEHOYHBIX CPEJCTB M0 NPOMEKYTOYHOM aTTecTAlNHU

@DOoH/1 OLIEHOYHBIX CPE/ICTB JUISL IPOBEIEHHUS IPOMEXYTOYHOH aTTectanuu odydatomumxcs opopmieH kak [punoxxenne Nel
paboueli mporpamMme JUCHUIIIHHBI

5. YYHEBHO-METOJUMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

5.1. PexoMeHayemas JluTepaTypa

5.1.1. OcHoBHas JUTEpPaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, | Kon-Bo O agpec
ron
JI1.1  [Yepueros M.M. Mocksa : 1 https://book.ru/book/930
Poccuiickuit OnexTp 901
rocysapcteenn | OHHOC
Maremaruka : yaeGHOE mocobue BIif H3/atn
YHUBEPCUTET ¢
paBoCyaus,
2016
JI1.2 | BammakoB M.I. Mocksaa : 1 https://book.ru/book/922
M . vaeh KnoPyc, 2016. | Dmekrp 705
aTeéMaTHuKa yqe HUK OHHOE
U3JIaHH
e
5.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kon-Bo Dn. ampec
roj
JI2.1 | Axwmerrammesa B.P., Maremaruka. Jluseiinas anre6pa : yaeOHoe Mocksa : 1 https://book.ru/book/9309
lansyrounosa JI.P., nocobue PI'VIL, 2016. | Duextp 28
lNanayraunos M.J. OHHOC
U3JlaHue

5.2 UndopManuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIEeCTBJIeHUH 00Pa30BaTe/IbHOTO MPoIecca Mo JUCHUILINHE
(Mony.J110)

5.2.1 [lepeyeHnb JTUIIEH3MOHHOTO NMPOrPAMMHOIO0 00ecreqyeHust

5.3.1.1|Microsoft Office 2010 Professional Plus (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

5.3.1.2|Microsoft Office 2007 Professional (TTaker mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

5.3.1.3|Microsoft Windows 10 Professional 64-bit Russian DSP OEI

5.3.1.4|Microsoft Windows 7/8.1 Professional

5.3.1.5|CepBucet 2UOC OpHUIIC

5.3.1.6|AutoCAD

5.3.1.7WinMashine 2010” (v 10.1),

5.3.1.8| KOMITIAC-3D

5.2.2 llepeyensb npogeccHOHATBHBIX 023 JAHHBIX U MH(YOPMALMOHHBIX CIIPABOYHBIX CHCTEM

5.3.2.1|CIIC «Koncynprant [1arocy

5.3.2.2|Hayunas snekrponHas oubnuoreka eLIBRARY.RU

5.3.2.3|9BC YuyebHo-MeToAN4ecKOro HeHTpa Mo 00pa3oBaHUIO Ha XKeJIe3HOA0pokHOM TpaHcropTe (Ob YMII XKT)

5.3.2.4|9bC usznarenncrna "Jlanp"

5.3.2.5|9bC BOOK.RU

5.3.2.6|9BbC «}Opaiit»



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 OBECIIEYEHHUE JUCITUITJIMHBI (MOAY JIST)

6.1 le/l H3YYECHUH JUCHUIIJIMHBI B (l)opMaTe HEMOCPEACTBEHHOI'0 B3aMMO€elCTBUSA C npemnogaBaTeJIsiMu

HanmeHnoBaHMe cHIEIMaBHOTO TOMEIIEHHUS: TIOMEIIEHHE TSl CAMOCTOATENbHOH paboThI, UNTanbHBIH 3aI.
OcHaleHHOCTb: pabouee MeCTO, KOMIbIOTEP (HOYTOYK) ¢ gocTynoM k cetu «uTepuer» u DUOC.

6.1.2

HaumeHnoBaHue crielUanbHOIO MOMELEHNS: ydeOHas ayJUTOPHS Ul IPOBEACHUS IPAKTUUECKUX 3aHITUH, TPYNIIOBBIX
KOHCYIbTAalllH, HHANBHIYaIbHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOIIS, IPOMEXKYTOUHOH aTTecTanuy, YueOHas
ayautopust. OcHameHHoCcTh: KoMmmekT yueOHol Mebenu, HoyTOyK, IPOEKIIMOHHOE 000pyA0BaHUE (MYJIbTHMEUHHBIH
MPOEKTOP U IKPaH).

6.2 IIpn n3yyeHnu AMCUMIJIMHBI B hopMaTe 3JIeKTPOHHOT0 00yueHus ¢ ucnoan3dosanuem JOT

6.2.1

Heorpannuennas BO3MOXXHOCTB JtocTymna odydatorierocs: K OMMOC u3 1000# TOUKH, B KOTOPOH UMEETCs IOCTYII K
“H(GOPMALMOHHO-TEIEKOMMYyHUKALIMOHHOM ceTH "MHTepHer" (nanee - cets "MHTEpHET"), KaK Ha TEPPUTOPUH
OpTraHH3alluy, TaK U BHE ee.

6.2.2

Joctyn k cucremam BugeokoHdpepenicssizu DMOC (MoOUIbHAS M JEKCTOIHAS BEPCHH WITH )K€ BEO-KIIMEHT).




