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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUYUEBHOM JUCHHUITINHBI
MaTtemaTuka

1.1. O61acTh IPUMEHEHUSI MPOrPAMMbI

PaGouast mporpamMmma yuyeOHOUM NUCUUILIMHBI SIBISIETCS YacTbI0 OCHOBHOM mpodec-
CHOHAJIbHOM 00pa3oBaTesbHOM MporpamMMbl, pa3paboTaHa Ha ocHOBe DeaepanbHOTO ro-
CYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApTa MO CIENUAILHOCTH CPEIHEro Mpodeccuo-
HanbHOTO oOpazoBanus 22.02.03 JluTeiiHoe MPOU3BOACTBO YEPHBIX M LBETHHIX Me-
TAJJIOB, OTHOCAILIECHCA K YKpynHeHHOUM rpynme crnenuainbHocter 22.00.00 TexHomoruum
MaTepUasoB

1.2. MecTo y4eOHOI IUCHUILIMHBI B CTPYKTYpe OCHOBHOM NpogeccHoHAIbHO 00pa3o-
BaTeJIbHOM NMPOrpaMMBbl: JUCLIUIUIMHA BXOAUT B MATEMAaTUYECKUI U OOILNN €CTECTBEHHO-
HAYYHBIN UK.

1.3. Hesnu u 3aga4n y4eOHOI JMCHUIIMHBI — TPeOOBAHHUS K pe3yJbTaTaM OCBOCHHUS
TUCIHUNJIMHBI:
B pe3ynbraTe u3yueHus o0s3aTeabHON YacTy HUKJIA 00YYarOIHICs JOJIKEH:
3Hamb:
- OCHOBHBIE MaTeMaTHYECKUE METO/IbI PEIICHHS MPUKIAIHBIX 33124,
- OCHOBHBIE MOHSATHUS ¥ METO/IBI MAaTEMAaTUYECKOTO aHaN3a, JIMHEHHOU anreOpsl;
- TEOPUI0 KOMIUIEKCHBIX UYHCEN, TEOPUU BEPOSTHOCTEH M MATEMaTUYECKOW CTaTHUCTHKH,
OCHOBBI HHTETPATBHOTO U AU(PPepeHInanbHOTO UCUNCIICHHS,
- pOJIb ¥ MECTO MaTeMaTHK{ B COBPEMEHHOM MHpE MPU OCBOCHHU MPOPECCHOHATHHBIX
JUCIUIUIMH U B cpepe npodhecCuoHaNbHONU NeATeTbHOCTH
ymembo:
- aHAJIM3UPOBATH CJIOXKHBIE (PYHKIIUU U CTPOUTH UX TpaduKH;
- BBIIIOJIHATH I€WCTBUS HaJ KOMITJIEKCHBIMU YUCIIAMU;
- BBIYMCIIATH 3HAYEHHSI TEOMETPUUECKUX BEIUUYNH;
- IPOU3BOUTH OIEPALMU HAJ MATPULIAMH U OTIPEACITUTEISIMHU;
- pelaTh 3aJa4i Ha BBIYMCIIEHUE BEPOSATHOCTH C UCIOJIB30BAHUEM 3JIEMEHTOB
KOMOWHATOPUKH;
- pelaTh IpUKIAIHbIC 33]]a49l C UCTIOIB30BAaHUEM JIEMEHTOB MU (HEepeHIIHATEHOTO U
WHTETPATBHOTO UCUMCIICHH;
- pelaTh CUCTEMBI JINHEHHBIX YPaBHEHUH Pa3TUIHBIMU METOAaMH

1.4. Koiu4ecTBO 4acoB HA OCBOEHHE TMPOrpPaMMbl Y4eOHOH AUCHUIIMHBI:

- MaKCUMaJIbHOM yueOHOM Harpy3ku oOydaromierocs - 96 4yacos,

B TOM YHCIJIE:
- 00513aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuatomerocs - 64 yaca,
- CaMOCTOSATENBHON paboThl 0Oyyaromierocs - 32 yaca.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILJIAHBI

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUAbI Y4e0HOH padoThI

Buna yuye6Hoii padoThl KosauvecTBo
4acoB

MaxkcumanbHasi yueOHasi HATpy3Ka (Bcero) 96
Oo0s3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 64
B TOM YHCJIE:

MPAKTUYECKUE 3aHATHUS 26

KOHTPOJIbHBIE PAOOTHI 3
CamocTosiTesibHas padoTa o0yyalonierocsi (Bcero) 32
B TOM YHCJIE:

MOJATOTOBKA COOOIIEHUN 16

COCTaBJICHHE TAOJIUI] ¥ BHIMIOJHEHUE BHIYMCICHUN 16
Hrorosas arrecranus B popme nuddepeHunpoBaHHOIO 3a4eTa 2




2.2. TemaTuyeckuii mjian

U cojiep:KaHue Y4eOHOH TMCUUTIMHBI
EH.01 MATEMATHUKA

HaumenoBaHue pa3iesioB u
TeM

Conep:kanue y4yeOHOIro MaTepuasa, NpakTu4eckue 3aHATHS, CAMOCTOsITe/IbHAsI padoTa
00y4arIMXCcs

O0beM
4acoB

YpoBeHb
YCBOEHHUSA

1

2

BBenenue

1 Porms © MecTo MaTeMaTWKH B COBPEMEHHOM MHpPE NPU OCBOCHHH MPO(eCcCHOHATBHBIX
JUCITUIIMH U B cepe mpodheCcCHOHATLHOM e TEIIbHOCTH

Pa3gen 1. OcHOBBI JIMHEHHOM

ajareopol

Tema 1.1. MaTpunsl u

Coaep:xanue yueOHOTo MaTepHaJia

onpeaeJuTeTH MATPHUIL

1 \ [ToHsiTHE MaTPHUITLI U JEHCTBUS HAJl MaTPUIIAMU

IIpakTn4yeckoe 3ausitue 1
Martpunel. [leficTBus Hal MaTpuaMu

2 OrnpeaenuTeny BTOPOro U TPETHETro MOPSIAKA: METOAbl UX BBIUUCICHUS

3 OHpe,I[eJ'II/ITCJ'II/I BTOPOT'O U TPCTHETO ITOPAAKA: MECTOAbI X BBIYHMCICHUA

IIpakTnyeckoe 3ansiTue 2
Brrunciienue onpeaenuTeneil BTOporo U TPEThEero Nopsiaka

3 ‘ Brraucnenue OHpeﬂCHHTeHCﬁ IIeTBépTOFO IMOopsAJAKa 1 BBIIIC

Nl W (NN W N

Tema 1.2. CucremMsbl

Coaep:xanue yueOHOTo MaTepHaJia

JIMHENHBIX YPAaBHEHU

1 CucTteMbl THHEHHBIX ypaBHeHHfII OCHOBHBIC ITOHATHUA

2 Pemenue cucrem ypaBHeHuit no npasuity Kpamepa

3 Pemenne cuctem ypaBHeHuii o npasuiny Kpamepa

IIpakT4eckoe 3ansaTHe 3
Pemenue cucrem nMHENHBIX ypaBHEHU N0 npaBuiny Kpamepa

W INININ

IIpakT4eckoe 3ansaTne 4
Pemenue cucrem TMHENHHBIX ypaBHEHHM 10 nipaBuiy Kpamepa

4 Pemenue cucreM ypaBHeHUH MeTonoM ['aycca

5 Pemenne cucrem ypaHenui Mmerogom ['aycca

IIpakTH4yeckoe 3aHATHE S
Pemenne cucreM TMHENHBIX ypaBHEHU MeToioM ['aycca

[ =Y =N S

W NN W

IIpakTH4eckoe 3ansATHE 6
Pemenne cucreM TMHENHBIX ypaBHEHU MeToioM ['aycca

IIpakTHyeckoe 3ansTue 7
Pemenne cucreM TMHENHBIX YpaBHEHUI




IIpakTnyeckoe 3ansiTue 8
Peuienne cucteM JIMHEHHBIX YPABHEHUN

KonTposabHas padora 1o teMe «OCHOBBI JIMHEIHOW aJredopbi»

CamocTtosiTeibHasA padoTa 00y4arOmMXCs
IToaroroButh coobienne «CrnocoObl peleHHs CUCTEM JIMHEHHBIX YPaBHEHUI.

Pa3gen 2. KoMIjieKCHbBIE YHC

JIa

Tema 2.1. Teopust
KOMILIEKCHBIX YHCeJ

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Teopusi KOMILJIEKCHBIX YHCEI. MHOXKECTBO KOMILJIEKCHBIX UYHCEN; T€OMETpUYECKas WHTEp-
MpeTanus

2 | AnreGpandeckast (hopma 3armucl KOMIUIEKCHOTO YHCIIa

3 | Tpuronomerpuueckas opma 3anMcH KOMIUIEKCHOTO YHCIIa

4 | IlepeBo KOMITJIEKCHBIX YKCET U3 OJJHOU (DOPMBI B APYTYIO

IIpakTHyeckoe 3ansATHE 9
BeimonHenue neiicTBHi HaJl KOMIUICKCHBIMU YHCIIAMU

R RrRPk P NN o k] -

W INNIN DN

IIpakTnyeckoe 3ansaTue 10
BeimonHenue neiicTBHiA HaJl KOMIUICKCHBIMU YHCIIAMU

[EEN

KOHTpOJIbHaH paﬁoTa o TeMe «KoMIjiekcHbIe YHCTIay

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst
[ToaroroButk coobmienue «HeoOX0IMMOCTh MOSBICHUS] KOMITJICKCHBIX YHCEI.
CocraButh Tabnuity «JleicTBUS HaJl KOMIUIEKCHBIMU YHCTIAMU)

Pa3zgen 3. MareMaTnuecKuii aHAJIN3

27

Tema 3.1. OcHoBbl 1u(pde-
PEHIMAIBHOI0 HCYHCICHUS

Conep:xanue yueOHOTro MaTepuaJia

1 OCHOBBI ,[[I/I(i)(l)epeHI_II/IaHLHOFO HCUYHCJIICHUA. BEIYUMCIICHUC ITPOU3BOJHBIX q)YHKI_II/II\/'I

2 Borunicienne npon3BoAHBIX 3J1€MEHTAapHbIX QyHKIMM. Tabauia npon3BoAHbBIX

3 ITpaBuna quddepennmpoBanus GyHKIUN

IIpakTHyeckoe 3ansTue 11
Beruucienre npon3BoAHBIX QYHKIUI

R PP

W INININ

IIpakTHyeckoe 3ansaTHe 12
Brruncnenue npou3BoaHbIX QyHKIUN

6 Juddepennman QyHKINH U €ro MPUIOKEHUS

7 WccnenoBanmne GyHKIIMH € TTOMOIIBIO TPOU3BOTHON

8 VccnenoBanue GyHKIMH C TIOMOUIBIO POU3BOIHOM

N I

NININ| W

IpakTnyeckoe 3ansaTue 13
Pemenne mpukIiIaaHbIX 33124 ¢ UCIIOIB30BAHUEM DIIEMEHTOB TU(PPEPEHINATBLHOTO UCUUCIICHHS




IIpakTHyeckoe 3ansiTue 14
Pemenue IMPUKJIIAJHBIX 3aaa4 C UCIIOJIb30BAHUECM 3JICMCHTOB I[I/I(b(bepeHL[I/IaJIBHOFO NCYHUCJIICHUA

IIpakTHyeckoe 3ansiTue 15
Pemenue IMPUKIIAJHBIX 3a1a4 C UCITIOJIb30BAHHUEM 3JICMCHTOB Z[I/I(i)(bepeHLH/IaﬂbHOI‘O HNCUYUCIICHUA

8 CnoxHast GyHKIMS: TpadUK CIOKHON QYyHKIIUH

9 [Tpon3BoiHas CI0KHOU (PYHKIUU

IIpakTHyeckoe 3ansitue 16
AHaJIN3 CIOXXHBIX (YHKIUH M TOCTPOEHUE UX TPahUKOB

PRk -

W NN W

IIpakTHyeckoe 3ansaTHe 17
AHaJIN3 CIOXKHBIX QYHKIUH M TOCTPOEHUE UX TPaUKOB

10 | Oynkimy HeCKONBKUX TepeMeHHbIX. [Ipenen n yacTHple POU3BOAHBIC (DYHKIMM JBYX TIepe-
MEHHBIX

IIpakTuyeckoe 3ansaTue 18
Beruncienye 4acTHBIX MPOU3BOIHBIX (DYHKIUH BYX EPEMEHHBIX

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst
[ToaroroButh coobiienue «Posb QyHKIMI B MAaTEMaTHKE U JPYTUX HAYKAX).
[ToaroroButk coobmenue «cropus pazButus nuddepeHHATIEHOTO HCUUCTICHHS.
CocraBuTth Tabnuny «IIpeoOpazoBanus rpa@uKoB QyHKIHID)

Tema 3.2. OcHOBBI HHTE-
rpajibHOr0 UCYUCIEHUS

Coaep:xanue yueOHOTo MaTepHaJia

10

1 OCHOBBI HHTETPAJIBLHOTO HCYUCICHUSL: TepBooOpa3Hast QyHKIMH

2 HeonpeneneHHble U ONpeeeHHbIE HHTErPAIIbI

IMpakTuyeckoe 3ansaTue 19
Heonpenenénnslii naTErpast. BeluncieHne Heonpeaen€éHHbIX HHTErPaJIOB

-

IIpakTHyeckoe 3ansaTHe 20
Beruucnenue onpenenéHHbIX HHTETPAIOB

3 OCHOBHEBIC MCTOABI BEIYUCIICHUA NMHTCTPAJIOB

4 FGOMeTpI/ILIeCKI/Ie IMPUIIOKCHUS UHTCTpAJId

5 I'eomeTpryecKne NPUIIOKEHNSI HHTETpasa

IIpakTyeckoe 3ansaTue 21
Pemenne IMPUKIAJHBIX 3a1a4 C UCITOJIb30BAHHUEM DJICMCHTOB MHTCIPAJIBHOI'O HCYHCIICHU A

N I

W INININ| W

IIpakTH4eckoe 3ansTHE 22
Pemenne IMPUKIAJHBIX 3a1a4 C UCITOJIB30BAHHUEM DJICMCHTOB MHTCIPAJIBHOI'O HCYHCIICHU A

-

KonTposabHas padora o teme «MareMaTu4ecKuil aHAJIN3»

CamocrosiTeibHas padoTa 00y4arOMMXCs
[TonroroButk pedepat «VcTopus pa3BUTHS MHTETPATbHOTO UCYUCICHUS.




| Cocrasuts Tabmuy «eoMeTpHUeCcKHe IPUIIOKEHHS HHTEIPAJIOB)

Pa3nes 4. OcHOBBI TeOpHH BePOATHOCTEH

Tema 4.1. OcHOBBI
TeOPUM BePOSATHOCTE

Conep:kanue y4eOHOT0 MaTepuaJia

1 | OcHOBBI TeOpHH BEPOSTHOCTEN: BUJIBI COOBITHI U MX BEPOSITHOCTD

2 OnepauHH Hanqg COOBITHSIMH U BCPOATHOCTAMU

3 OCHOBHBIE TTOHSTHSA KOM6HH&TOpHKI/IZ PasMEIICHUE, IIEPECTAHOBKA, COYCTAHUC

4 | 3ajmaun HA MOACUYET YKCIIa Pa3MEIICHUM, TEPECTAaHOBOK, COUETAHUN

IIpakTnyeckoe 3ansitue 23
Brraucnenne BCPOATHOCTHU C UCIIOJIB30BAHUCM 3JICMCHTOB KOM6I/IHaT0pI/IKI/I

N IR

W ININNIN

IIpakTnyeckoe 3ansitue 24
Breraucnenne BCPOATHOCTHU C UCIIOJIB30BAHUCM 3JICMCHTOB KOM6I/IHaTOpI/IKI/I

[EEN

5 | ®opmya nonHOi BEpOATHOCTH: IOBTOPEHHE HCIIBITAHMI; hopMyna Bepuyiu

IIpakTHyeckoe 3ansTHE 25
Pemienue 3a/1a4 ¢ NpakTUUECKUM U MIPUKIIAJAHBIM COJIEpPKAaHUEM

IIpakTuyeckoe 3ansaTHe 26
Pemenne 3a/1a4 ¢ MpakTUYECKUM U ITPHUKJIIAIHBIM COJIepKaHHEM

CamocrosiTesibHas padoTa 00yYarOIuXcst
CocrtaButh Tabmuiry «CriocoObl BEIYUCICHHS BEPOSTHOCTH COOBITHI
[ToaroroButh pedepar «CTaTUCTUKA KaK HAYKay.

JAudpepeHnupoBaHHbIi 324ET

HTOro nmo aucuMiJinae

96




3. YCJIOBUS PEAJIN3AIIUU YYEBHOU JUCIUILINHBI

3.1. TpeboBaHUSA K MUHMMAJIbHOMY MAaTE€PHAIbHO-TEXHUYECKOMY 00ecredeHHIo
Peanuzanus yaeOHOM TUCITUTIIMHBI TpEOyeT HAMMIUs y4eOHOTo KabuHeTa
«MaTtemaTukay.

Ooopyoosanue yuedbnozo kabunema:

- IOCAJJ0YHbIE MECTA 10 KOJIMYECTBY 00YyUarOIIUXCS;

- pabouee MecTo MpernoaaBaTes;

- KOMILUIEKT Y4eOHO-HaTJISIHbIX TocoOuii «MaTeMaTuka.

Texnuueckue cpeocmea odyuenus:
- KOMITBIOTEP C JIMIIEH3UOHHBIM IPOrPAMMHBIM 00€CTICUEHUEM U MYJIbTUMEANATIPOCKTOP.

3.2. UudopMmaunonHoe odecnievyeHne 00yueHust
Ilepedyenb pekomMeHayeMbIX yueOHBIX u3Aanui, UHTEepHeT-pecypcos,
JAOIOJIHUTEJIbHOM JIMTePaTyphbl

OcHogHble UCMOYHUKU:

1. AnreOpa u Havana a"anu3a: yueOHuUK 11 10-11 kmaccoB oOiieoOpa3zoBat. yupexie-
uuit/ moxn pen. A.H. Konmoroposa. — 16-e uzn./ A.H. Konmaropos. — M.: [Ipocsernienue,
2009. - 384 c.;

2. SIlkoBaes, I'.H. Maremaruka [jisi TeXHUKyMOB. AnreOpa u Hadaja aHammsa. 4 — 1,2 /
I'.H. SkoBneB. — M.: Hayka, 2009. — 734 c.

/Jlononnumensvhvle uCMOYHUKU:

1. Amanacos, II.T. COopHuk 3amgay o maremaruke: Yueb. moc. st Texuukymon/ I1.T.
Amanacos, M.U. Opmnos. - M.: Beicmas mkosra, 1987. — 303 c.

2. Enunbiii rocymapcTBEHHBIN 3K3aMeH: Marematuka: KoHTpoJl. m3MepuT. marepuansl /
JI.O. llenumena, E.M. boituenko, FO.A. I'maskoB u ap. — M.: [Ipocsemienue, 2003.-191
C.

3. 3amaHus A MOATOTOBKM K BBITYCKHOMY 3K3aMeHy MO ajredpe M HayajiaM aHalln3a:
kHura g yyamuxcs 11 k1. oOmeodpazosar. yupexaenuit/ E.A. Cemenko, C.JI. Hekpa-
coB, [.H. TutoB u ap. — 2-e uzn. — M.: [Ipocsemenue, 2001. — 190 c.

4. Makaposa, O.B. [loypouHoe miaHupoBaHue 1mo ajredpe u Hadamam aHaimza, 10 i/
O.B. Makaposa. - M.: «Ok3amen»,2007. — 350 c.

Humepnem-pecypcel:
1. Caiit «Yueouuku XXI Bekay [Dnekrponnsiii pecype] /www. OZON.ru/.
2. Caiir WM3parenbckuit oM «IlepBoe ceHTSAOpsi» [DJIEKTPOHHBIA pecypc] /Www.

Iseptember.rul/.
3. CaliT «YuuTenbckas razeray [ DIeKTpOHHBINA pecypc]| /WWW. ug.ru.ru/.
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http://www.ug.ru/

4. KOHTPO.Ib M1 OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOM JINC-
IUIIJINHbI

KoHTpo/ib M olleHKa pe3ylbTaTOB OCBOCHUSA YYCOHOW TUCIUTIIMHBI OCYIIECTBIISACTCS
MpenojaBaTesieM B MPOIECCe MPOBECHUS MPAKTUYECKUX 3aHATUM U JTaOOpaTOPHBIX pa-
00T, TeCTUPOBaHMS, a TAKXKE BBIMOJTHEHHUS OOYJArONTUMUCS WHIWBHUIYAIbHBIX 3adaHUM,
MIPOEKTOB, UCCIICOBAHUM.

Pe3yabTaThl 00yueHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU pe-
(ocBOEHHDBIE YMEHH, YCBOCHHbIE 3HAHHS) 3yJIbTATOB 00Y4YEeHUsI
Ymenusn:
- AQHAJIM3HUPOBATH CIOXKHBIC (PYHKIIMH W CTPOUTH | OTYET IO MPAKTUUECKUM 3aHATUSIM
UX rpaduky; Ilegaroruyeckue HaAOIIONEHUS
- BBIIOJIHATEL NEMCTBHUSA HaJ KOMIUIEKCHBIMH uuc- | Pemenue 3agau
JIaMH;
- BBIYHCIATH 3HAYCHUS T'C€OMETPUYECKHUX BEIIH-
YUH;
- MPOU3BOJUTH OIEpalliyd HaJ MAaTPUIIAMHU U OII-
peICIUTEISAMH;

- pelaTh 3aJ1a4i Ha BBIYUCIEHUE BEPOSITHOCTH C
HCII0JIb30BAaHUEM JIEMEHTOB
KOMOMHATOPUKH;
- pelarh NpUKIAIHbIE 3aJa41 C UCII0JIb30BaHUEM
371eMEeHTOB TU(dHepeHIINATLHOTO U
HWHTETPAIIbHOTO UCYUCIICHUH;
- pelarb CUCTEMbl JUHEWHBIX YpaBHEHWH pa3-
JIUYHBIMH METOJIAMU
3HaHus:
- OCHOBHBIE MAaT€MaTHYECKHE METOJbl pELIEHUs | Y CTHBIN OIpoc
MPUKJIAJHBIX 3a/1a4; @pOHTaIBHBIN OIPOC
- OCHOBHBIE MTOHATHS U METO/Ibl MaTeMaTuyeckoro | OLeHKa 3a BHEAyIUTOPHYIO CAMOCTOSITENIbHYIO
aHanu3a, TMHEWHON anreOphl; paboty
- TEOPHUIO KOMIUIEKCHBIX YHUCENl, TEOPUU BEPOAT-
HOCTEH M MAaTeMaTUYECKOW CTATHUCTHKH, OCHOBBI
MHTErpaibHOro U auddepeHInaIbHOro ucuncie-
HUS;
- pOJIb U MECTO MaTeMaTHKU B COBPEMEHHOM MHU-
pe mpu 0cBOEHUU MPOhECCHOHATBHBIX
JTUCIUIIIUH U B chepe mpodeccuoHaIbHOM nesi-
TEJIbHOCTH

Pa3paboTyuk:

I'BIIOY KIIT npenojaBareib N.C. Kopbonuna
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