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1. OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBbI YUEBHOM
JACHOUIJIAHBI DJIEMEHTBI BRICIHEI MATEMATHUKH

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl

Pabouyass mporpamma y4eOHOW IUCLMILIMHBI SIBJISETCS COCTAaBHOM YacThbiO MPOrpPaMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oodpaszosanusi (CIIO) - mporpamMMbl MOATOTOBKH CIEIUAIHUCTOB CPEIHETO
3BeHa 1o cnenuanbHoctu 09.02.07 «MHpopManMoOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

[Tporpamma yueOHON AMCHUIUIMHBI MOKET OBITh MCIOJIb30BaHA B MPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OPraHNU3aLUAX IPU PeATU3aLMU IIPOTrPAMM MTOATOTOBKH CIELIMATMCTOB CPEAHETO
3BEHA, MOBBIIICHHUS KBATM(PHUKAIIMK U IEPETIOATOTOBKH pabounx KaapoB U CHEIHAINCTOB CPETHETO

3BeHa 1o HampasieHuio 09.00.00 «MHbopMaTHKA U BEIYUCITUTEIbHAS TEXHUKAY.

1.2. Mecto aucunmimnsl B ctpykrype OII CIIO
Y4yeOHast IUCHMIUIMHA «OJIEMEHTHl BBICHICH MAaTEeMAaTUKW» SBISIETCS AMCHUTUIMHON

MAaTEMATUYCCKOI'O 1 O6H.[€FO CCTCCTBCHHOHAYYHOI'O LIUKJIA.

1.3. He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI 0OCBOCHUSA TUCHHUIIINHBI

KOgII;I K, YMenus 3HaHUs

OK 1, — BBIIIOJIHATE ONEpaAIUU HAJl — OCHOBBI MATEMATHYECKOI'0 aHAJIN3A,

OK 5 MaTpPUIIAMH U PELIaTh CUCTEMBI JAUHEHHOM anreOphl U aHATUTUYECKOH
JMHENHBIX YPABHCHH; TE€OMETPUU;

— peumarh 3aJ1a4M, UCIOJIb3Ys — OCHOBBI AU (HepeHIUaNbHOTO U

YPaBHEHUS IPAMBIX U KPU-BBIX MHTETPAIIbHOIO MCUUCIIEHHUS;
BTOPOTO MOPsAKA HA — OCHOBBI TEOPHH KOMILUIEKCHBIX YHUCEIL.
IJI0CKOCTH;

— TPUMEHSTH METObI
¢ depeHInaIbHOTo U
MHTETrpaJIbHOTO UCUHUCIICHMUS;

— pemath guddepeHnraIbHbe
YpaBHEHUS,

— TI0JIb30BaThCSI MOHATUSAMUI
TEOPUH KOMIUIEKCHBIX UHCEIL.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Buj yueOHoi1 padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHOI IPOrPaMMBbl 144
Y4yeOHas HArpy3Ka o0y4arommMxcsi BO B3aUMO/1eiiCTBUH C 108

npenojaasareseM (Bcero)

B TOM YHUCJIC:

TEOPETHYECKOE 00yUCHUE 80
71ab0paTOPHBIE ¥ MPAKTUICCKUE 3aHATHS 28
CamocrosiTe/ibHasi yueOHasi padora (Bcero) 24
KoncyabTanuu 8
IIpomexyTouHas arrectanus B popme Ik3amMeHa B 4 cemecTpe 4

[TpakTuyeckas MOAroTOBKA MPHU peanu3aluy y4yeOHOH AHUCHUILIMHBI OPraHU3YeTCsl IMyTeM
IIPOBEJCHUS IPAKTUUYECKUX 3aHATUN U (WIn) 1abopaTOpHBIX pabOT U MHBIX AHAJIOTMYHBIX BHUJOB
yueOHO! e TeIbHOCTH, IPEAYCMATPUBAIOIINX YdacTHe 00y4arOIUXCs B BBIIOJIHEHUN OTAEIbHBIX

JJICMCHTOB pa60T, CBA3aHHBIX C 6yzlymep“1 HpO(l)CCCHOHaHbHOﬁ ACATCIIBHOCTBIO.



2.2. TemaTnyeckui jiaH u coaepxxkanne yueonou nucuumanabl JJIEMEHTbDI BBICIHIEM MATEMATUKHA

HaumeHnoBanue Copep:xaHue y4eOHOTro MaTepHaJia H (P OPMbI OPTraHU3ALMH J1eATEeJIHLHOCTH 00yYaI0LIUXCS Obbem B Koasbl komnerenuui,
pa3esoB U TeM yacax (hopMHpPOBaAHMIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
MpPOrpaMmbl
Tema 1. OcHOBHI Conep:xaHue y4eOHOr0 MaTepuaJa 2 OK 1,
TEOPUH KOMIUIEKCHBIX | OmpezeneHne KOMILIEKCHOTO unciia. GopMBl 3anmcH KOMIDIEKCHBIX ducell. [ eomeTpudeckoe 2 OK'5
qucen M300paKeHNE KOMIUIEKCHBIX YHCEll.
Tema 2. Teopus Copep:xanue y4eOHOr0 MaTepHaJia 4 OK 1,
TpeiesioB Yucnossie nocneaosatensHocT. [Ipeaen ¢pyukinuu. CBoiicTBa peeaoB 3aMedare/IbHbIC 4 OK 5
HpeJielbl, pacKphITHE HeompeeaeHHocTeld. OHOCTOPOHHUE NPeIelbl, KIacCCU(pHUKALUI TOYEK
pa3pbiBa
Tema 3. Conep:xanue yue0OHOro MaTepuasa 6 OK 1,
Huddeperumansroe Omnpenenenune mpou3BoanHoi. [IpousBoanbie U AudGepeHIInabl BRICHIMX MOpsakoB. [TomHoe 6 OK'5
MCHHCTICHIC bYHKIMH | yecnenopanne Gynxumn. IlocTpoeHne rpagukos
OJIHOM
JNENCTBUTENBHOM
[IEpEMEHHOI
Tema 4. Copaep:xanue y4eOHOT0 MaTepHaJia 24 OK1,
Harerpambaoe HeonpeneneHHbli 1 ONIpeIeI€HHbII HHTErPAJl U €r0 CBOMCTBA. 6 OK'5
HMCHHCIICHHIC byHKuIn HecoOcTBeHHbIE HHTErpaIbl ¢ 0ECKOHEYHBIMU MPEieJIaMHi HHTETPUPOBaHHSI 2
OAHOH . Beluncienue onpeeaeHHbIX HHTErPaJIoB 2
JICUCTBUTEILHOM
N [TpumeHeHue onpeesIeHHbIX HHTErPaIoB 6
IepeMeHHO
IIpakTHyeckne 3aHATHUS 8
Brruncienue HeonpeieneHHBIX HHTETPAJIOB Pa3INYHBIMU MeTolaMu. Pemienue 3aqad Ha
BBIUHCIICHHE OTIPEJIeIEHHOr0 HHTerpasia. Pelenne npukiagHeIxX 3a1a4 ¢ MOMOIIBIO
OIIpeIeNIeHHOT0 MHTerpana. Brruncinenne HecOOCTBEHHBIX HHTETPAJIOB.
Tema 5. Coaep:xanue yueOHOro MaTepuaja 6 OK 1,
Huddeperunansaoe [penen 1 HENPEPHIBHOCTh (PYHKIIMU HECKOJIBKUX TIEPEMEHHBIX YacTHbIE POU3BOIHBIE. 4 OK 5
ucuucaeHne QyHkuny | JuddepeHiupyeMocTs PyHKINE HECKOJIBKIX IEPEeMeHHbIX. [IpOU3BOIHBIE BHICIIUX HOPSIIKOB U
HECKOJIBKUX JuddepeHnnabl BHICIINX MOPSIIKOB
HEUCTBUTENbHBIX IIpakTHyeckue 3aHATHSA 2
NIePEeMEHHBIX O6nacTp onpezaesneHust QyHKIUH ABYX IIEPEMEHHBIX. BhIunciieHre YacTHBIX POU3BO/IHBIX.
Brruncnenue nosixoro auddeperpaia.
Tema 6. Copep:xanue y4eOHOr0 MaTepHaJia 6 OK1,
WnTterpansHoe JIBoliHbIe MHTErpalbl U UX cBOMCTBA. IloBTOpHBIE HHTErpansl. [IpunoskeHne qBOWHBIX 4 OK 5
ucyMciieHne GYHKLIUM | WHTErpalioB
HECKOJIbKUX IIpakTHyeckue 3aHATHSA 2




JEUCTBUTEIBHBIX Brluncnenue ABOMHBIX HHTErpasioB 1o obiactu D
MIEPEMEHHBIX
Tema 7. Teopus Copep:xanue yueOHOI0 MaTepHaJia 12 OK 1,
psnoB Onpenenenne ancioBoro paga. Coiicta paaoB. O yHKIIMOHAIBHBIE TTOCIEA0BATSIFHOCTH U 4 OK 5,
PSLIBL
HccnenoBanne cXOOUMOCTH PAZOB 4
IpakTuyeckue 3aHATHSA 4
Beruncnenue cyMMbl YHCIOBBIX pAnoB. VccaeqoBaHye YHCIOBBIX PAOB HA CXOAUMOCTb.
Paznosxenne snemMeHTapHBIX QyHKIHMHA B psin Makiopena. [IpuOmmkeHHOe BEIYHCIICHUE
MHTETPAIOB C TIOMOIIBIO PSIIOB.
Tema 8. Coaep:xkanue y4ed0HOr0 MaTepuaja 12 OK 1,
OOBIKHOBEHHBIE Obmiee n yactHOe pemeHne A HepeHITNANBHBIX ypaBHeHHN. JnddepeHanbHble ypaBHESHIS 6 OK'5
nuddepeHnuanbHbIe 2-r0 TIOpsIIKa.
YpaBHCHHUS Pemenne nuddepeHunansHpIX ypaBHeHUI 2-T0 nopsiika
IIpakTHyeckue 3aHATHSA 2
Pemenne pa3nuyHbIX TUIOB AU depeHIINaIbHBIX ypaBHeHHH 1-r0 U 2 — ro nopsakoB. Pemenue
3a/1a4 Ha COCTaBJIeHUE TU(depeHIMaIbHbIX YPaBHCHUIA. .
Tema 9. Matpuris! u Copep:xanue yueOHOr0 MaTepHaJia 8 OK 1,
OIpEeACIUTENN IMousitue Matpuripl. JleicTus Haa MaTpuiamu. Onpenenurens MaTpuibl. OOpaTHas MaTpHIIA. 6 OK 5
Panr matpuiet
IIpakTHyeckue 3aHATHSA 2
Brruncnenue onpeaenurenel 2-ro, 3-ro MOpsAKOB pa3INYHBIMU criocobamu. Pemenne cucrem
JMMHEHHBIX ypaBHEHH 10 popmyrnaM Kpamepa. BrirmonHeHrne AeficTBHA Hal MaTpHUIIaMHU.
Haxoxxnerne o0paTHOH MaTpHIlEL. PemmeHre MaTpUIHBIX YpaBHEHHUH
Tema 10. Cuctemsl Copep:xanue y4eOHOT0 MaTepHaJia 8 OK1,
IMHENHBIX ypaBHEHUM | OCHOBHBIC OHATHS CUCTEMBI JIMHEIHBIX ypaBHEHHH. [IpaBuilo permeHus Npor3BOJIbHON CUCTEMBI 6 OK5,
JIMHEMHBIX ypaBHEHU. Penenre cuctemsl TMHEHHBIX ypaBHEHUH MeTofoM [aycca
[pakTuyeckue 3aHATHS 2
MerTo/1bI pemIeHns! CUCTEM JIMHEHHBIX ypaBHEeHHH: 110 Gopmynam Kpamepa, ¢ momomniso oOpaTHOH
Matpuisl, MeTosoM ["aycca.
Tema 11. Bextoppr u | Comep:kaHue y4e0HOro MaTepuaJjia 8 OK1,
JEACTBUsI C HUMU Omnpenenenne Bekropa. Onepanyy HaJ BEKTOPaMH, UX CBOWCTBA. Brruncienne ckaispHoro, 6 OK 5
CMEIIaHHOTO, BEKTOPHOT'O IIPOU3BEICHIS BEKTOPOB [IpIIIoKEeHNS CKAJIIPHOTO, CMEIIaHHOTO,
BEKTOPHOTO IIPOM3BEICHISI BEKTOPOB.
IIpakTuyeckue 3aHATHSA 2
JleficTBUA Hall BEKTOpPAMHU B IIPOCTPAHCTBE. Pelienne 3a1a4d ¢ HCI0Jb30BaHUEM CKAJISIPHOTO,
BEKTOPHOTO M CMEIIAHHOTO IPON3BEICHHUS BEKTOPOB.
Tema 12. Conep:xanue yuedOHOro MaTepuaja 12 OK 1,
AHanutuueckas YpaBHEHHUE NPSAMON JIMHUM HA IUIOCKOCTH. YTOJI MEXIY NPsMBIMU. PaccTosiHUE OT TOUKH O 4 OK 5

IIPSIMOH.




reOMETpHs Ha JIuHUM BTOPOTO MOPS/IKA HA TNIOCKOCTH. Y pAaBHCHUE OKPYKHOCTH, JUIUIICA, THIICPOOIIBI 1 4
IUIOCKOCTH mapaboIIbl Ha TIOCKOCTH

IpakTuyeckue 3aHATHS 2

Pemenne 3a1a4 Ha cOCTaBICHUE YPaBHEHUH MPSIMBIX JIMHUH MIPH Pa3MTUYHBIX CIIOCO0axX 3aIaHus,

uX moctpoenue. PemeHne 3a1a4 Ha COCTaBJICHHE KAHOHUYECKUX YPaBHEHUH KPUBBIX BTOPOTO

TOPsi/IKA IO PAa3IMIHBIM JaHHBIM. [l0CTpOEGHME KPUBBIX BTOPOTO Mopsiaka. Pemrenne 3agayq

MIPUKJIIATHOTO XapaKTepa.
IIpakTHyeckoe 3a4eTHOE 3aHATHE 2 OK1,0K 5
CamocTosiTe1bHAsI padoTa 00y4YaroLUXCs 24 OK1,0K 5
KoncyabTanuu 8 -
I[IpoMe:kyTOoUHAS aTTeCTAINSA 4 -
Bcero: 144 -




3. YCJIOBUS PEAJIM3ALIMHI ITPOTPAMMBI YYEBHOM JUCITATLIAHBI
3.1. MatepuajibHO-TEXHHYECKOE O0ecreyeHne

Hns  peanuzauuu TPOrpaMmbl  y4€OHOM JIMCHUUIUIMHBI TMPEAYCMOTPEHBI CIEAYIOLIUe
CHelMalIbHbIC TOMEIIeHUs: KaOUHET MaTeMaTUYECKUX TUCIUILINH.

O6opynoBanue B cooTBeTcTBUU ¢ PacnopsbkenueMm aekana gakyiabrera CIIO Ne 11-CIIO-

01/21 or 11.01.2021.

3.2. UudopmanmonHoe odecriedeHne peajan3aluu NPporpaMmmbl
[lepeyeHp uCHONIB3yeMBIX Y4YEOHBIX H3JaHHK, MHTEpHET-pecypcoB, IOMOIHUTEIHLHON

JIUTEpaTyphl

OcCHOBHbBIE HCTOYHHKH

1 bapaymxkun, B. B. Marematuka. D1eMeHThI BbICHIEH MAaTEMaTHUKH : yYEOHUK : B 2 TOMax.
Towm 1/ B. B. bapnymkun, A. A. IIpokodpreB. — Mocksa : KYPC : UH®OPA-M, 2021.
— 304 c. — (Cpennee npodeccuonansHoe odbpazoBanue). - ISBN 978-5-906923-05-9. -
Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1235904

2 bapnymkun, B. B. MaremaTtnka. D1eMeHTHI BBICIICH MAaTEMaTHKH | YI€OHHK : B 2 TOMax.
Towm 2 / B. B. bapnymkun, A. A. IIpokodpreB. — Mocksa : KYPC : UH®PA-M, 2021.
— 368 c. — (Cpennee npodeccuonansHoe odbpazoBanue). - ISBN 978-5-906923-34-9. -

Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1178146

Jlono/THMTeIbHbIe HCTOYHUKHU

1 Hlanxun, A. C. 3agauu ¢ pelieHUsIMU 1O BhICIIIEH MaTeMaTHKe, TEOPUH BEPOSATHOCTE,
MaTeMaTHYECKOM CTaTUCTHKE, MaTEMAaTHYECKOMY IIPOTrpaMMHUPOBAHHMIO : yueOHOe
nocooue utst 6akanaBpos / A. C. llankun, B. A. [llankwa. — 9-e u3n., crep. — MockBa
: U3marenscko-Toprosast koproparus «Jlamkos u K°», 2020. — 432 c. - ISBN 978-5-
394-03710-8. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1091871

2 bBoromonos, H. B. Martemartuka : y49eOHUK TSI CpETHETO MPO(PEeCCHOHATEHOTO
oOpa3zoBanus / H. B. boromonos, I1. U. Camoiinenko. — 5-e usz., nepepa0d. u 1om. —
Mocksa : U3natensctBo FOpaiit, 2022. — 401 ¢. — (IIpodeccrnonansuoe oopazoBanue).
— ISBN 978-5-534-07878-7. — TekcT : anexktpoHHbI // OOpa3oBaTenpHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/489612

3 baepun, U. 1. Maremarnka asisi TEXHHUECKUX KOJUIE/DKEH M TEXHUKYMOB : y4eOHUK U
NPaKTUKYM Ul CpefHero npodeccuonanbHoro oopazosanus / M. U. baBpun. — 2-¢
u31., uctp. u gon. — Mocksa : M3narensctBo HOpaiit, 2022. — 397 c. —

(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-08026-1. — TekcT :

9



anexkTpoHHbIN // OOpa3zoBarensHas maatdopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/490876

JIeKTPOHHBIE pecypchbl
1 Caiit xypHana «DyHaaMeHTaIbHAs U IPUKJIATHAS MaTeMaTHKAY. -
URL:http://mech.math.msu.su/~fpm/rus/fpmosn.htm
2 Caiit xypHana «Marematuueckuii coopaux». - URL:
https://www.mathnet.ru/php/archive.phtml?jrnid=sm&wshow=contents1&option_lang=r

us
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4. KOHTPO.Ib M OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOUN

JTUCLHUTIJIMHBI

Pe3ysbTaThl 00y4eHUs!

Kpurtepnu ouenkn

(DOPM])I U METOJAbI OLICHKH

3HaHUA:

OCHOBBI MaTeMaTHYECKOT O
aHau3a, JMHEHHO! anreOpsl
U aHAJUTUYECKOH reoMeTpuy;
OCHOBHI IH((hepeHIIHATEHOTO
U MHTETPaIbHOTO
HCYHCIICHUS;

OCHOBBI TEOPHU
KOMILTEKCHBIX YHCEIL.

Ymenus:

BBINIOJHATH OTIEPALIUH Ha[
MaTpHLaMH U periaTh
CHUCTEMBbI JTMHEHHBIX
YPaBHEHUN;

pears 3a1a4u, UCTIONb3Ys
ypaBHEHHS TPSIMBIX U KPH-
BBIX BTOPOTO MOPSIIKA HA
IUTOCKOCTH;

MIPUMEHSATH METO/IBI
muddepeHInaNIEHOTO U
MHTETPATBHOTO NCUHCIICHHS;
pemaTh qudQepeHIraIbHbIe
ypaBHEHHS;

TIOJIb30BATHCS MOHATHAMU
TEOPHUU KOMILJICKCHBIX YHCEII.

«OTIn4HO» - TCOPCTUYECKOC

Kypca
MIOJTHOCTBIO, 0e3 MmpoOenoB, yMEHHUs

COLCPIKaHNE OCBOCHO

c(OpPMHPOBAHEIL, BCE
MPeAyCMOTPEHHBIE MporpamMmoit
yueOHblE  3a/laHHsl  BBIMOJHEHBI,
KaueCcTBO HX BBIMTOHEHUS OLEHEHO
BBICOKO.

«Xoporoy» - TEOPETHYECKOE
CoJIepIKaHue Kypca OCBOEHO
MOJIHOCTHIO, 6e3 po6esoB,

HEKOTOpbIe yMEHHS c(HOPMHPOBAHBI

HEJIOCTaTOYHO, BCE
IIPeAyCMOTPEHHBIE MPOrpaMMOi
yueOHBIC  3aJaHHMs  BBINIOJHEHBI,
HEKOTOpbIC BUJIBI 3aJaHuH

BBIMIOJIHEHBI C OIIHOKAMH.

«Y IOBIIETBOPHUTEIHHO -
TEOPETHYECKOE COJEpKaHUE Kypca
OCBOCHO YaCTUYHO, HO TpoOenbl He
HOCST CYILECTBEHHOTO XapakTepa,
HEOOXOMUMBIE yMEHHUS paboThl C
OCBOCHHBIM MaTEPHUaJIOM B OCHOBHOM
c(hOpMHPOBAHEI, 0OJIBIIMHCTBO
HpeAyCMOTPEHHBIX IIporpamMmon

o0y4yeHus y4eOHBIX 3alaHui

BBITIOJIHCHO, HEKOTOPLIE us3
BBITNTIOJIHCHHBIX 3aI[aHHﬁ coaepxKat

OIINOKH.

«HeynoBieTBOPUTEIILHOY -
TEOPETUYECKOE COJEPKAHUE Kypca HE
OCBOEHO, HEO0OXOJIMMbIE yMEHHs He
c(opMHUpOBaHEI, BBIIIOJTHCHHBIE
yueOHbIe 3aJaHusl CoJepkaT Ipyoble

OLIUOKH.

3HaHUA:

—  OIICHKa MO pe3yjbTaTaM
YCTHOT'O OTpoca,

- OIICHKA 0 pe3yJIbTaTaM
MMMCHMEHHOTO OTIPOCa,

- 9K3aMEH.

YMenus:

—  TECTHPOBaHHE HA 3HAHHE
TEPMHHOJIOTUH I10 TEME;

—  TeCTHpOBAHHUE;

—  KOHTpOJbHas pabora;

—  caMmocTosATeNbHas paboTa;

—  3ammra pedepara,

—  CeMHHap;

- HaOIIONEHHE 3a
BBIMOJTHEHHEM MPAKTHYECKOTO
3aJ1aHus;

—  OICHKA BBIMOJHECHUS
MPAKTHIECKOTO 3a1aHus (paboThI);
—  TIOATOTOBKA M BBICTYIJICHUE
C JOKJIaloM, COOOIIEHUEM,
MIpe3eHTalnel;

- pelIeHUe CUTYalluOHHOM
3aja4H.
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