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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI JIJUCIATLIINHBI
3JEMEHTBI BBICIIEI MATEMATHKH
1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl
PaGouas mnporpamMma JUCHMIUIMHBI SIBJSIETCS COCTaBHOM  4acThl0  MPOrpaMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansaoro odOpaszoBanus (CIIO) mo cnenumansHoctt 09.02.07 «MHDOpManmoHHbie

CHUCTEMBI U IIPOrPAMMUPOBAHKE.

1.2. Mecto aucunmimnsl B ctpykrype OII CIIO
JucuuniamHa «DIEMEHTEI BBICIIIEH MaTEMaTHUKN SIBIIICTCS JUCHUIIINHON

MaTeéMaTHYIECCKOIro u 06I_HCFO CCTCCTBCHHOHAYYHOI'O LIUKJIA.

1.3. InanupyemMble pe3yJbTaThbl OCBOCHHS THCIIUINIUHBI

KOgII;I K, YMmenus 3HaHusA

OK I, — BBINOJHATH ONEpaIuy Hajl — OCHOBBI MaTEMAaTUYECKOI'0 aHAJIN3a,

OK 5 MAaTpUIlaMU U PEIIaTh CUCTEMBI JTUHEHHON anredphl ¥ aHAIUTUYECKOM
JTMHEWHBIX YPaBHEHUN; rE€OMETPUU;

— pelath 3a/1a4u, UCIOJIb3Ys — OCHOBBI AU PepeHInaTbHOTO U

YpaBHEHUS MIPSMBIX U KPU-BbIX MHTErPAJIbHOIO UCYUCIICHUS;
BTOPOT'O MOpPSAKA Ha — OCHOBBI TEOPUHU KOMILIEKCHBIX YHCEIL.
IIJIOCKOCTH;

— TPUMEHSATh METObI
¢ depeHInaIbHOTO U
MHTETrpaJbHOIO UCUUCIICHMS;

— pemath quddepeHnnaIbHbe
YpaBHEHUS,

— TI0JIb30BaThCS MOHATUAMUI
TEOPUU KOMIUIEKCHBIX YHCEIL.




2. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Buj yueOHoi padoThI O0bem yacoB

O0beM THCHUILTHHBI 144
O0beM yueOHBIX 3aHATHH 108
B TOM YHCIIE:

TEOPETHYECKOE 00yUCHUE 80

1ab0paTOPHBIE ¥ MPAKTUICCKUE 3aHATHS 28
CamocrosiTeibHas1 yueOHas padoTa 24
KoncyabTanum 4
IIpomeskyTouHasi arTecTanus B popme 3k3aMeHa B 4 ceMecTpe 8

[lpakTuyeckas MOArOTOBKAa IpU peaau3alMd JUCHMIUIMHBI OpPraHU3yeTCs IyTeM
IPOBEJCHUS PAKTUUECKUX 3aHATUN U (WIn) 1a0opaTOpPHBIX pabOT U MHBIX aHAJIOTMYHBIX BHUJOB
y4eOHOI IeITeNFHOCTH, MTPETyCMaTPUBAIOIINX YIaCTHE 00YJAIOIINXCS B BBITOJHEHHH OTEIBHBIX

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



2.2. TemaTnyeckuii miad u cogepxxkanne rucuunanabl JJEMEHTDI BBICIHIEM MATEMATHUKH

HaumeHnoBanue Copep:xaHue y4edOHOTro MaTepuaja U GOpMbI OPraHU3ALMH JeATeJIHHOCTH 00yYaloIUXCs Oobbem B Koasbl komnerenuui,
pa3esoB U TeM yacax (hopMHpPOBaAHMIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
MpPOrpaMmbl
Tema 1. OcHOBHI Conep:xaHue y4eOHOr0 MaTepuaJa 2 OK 1,
TEOPUH KOMIUIEKCHBIX | OmpezeneHrne KOMIDIEKCHOTO gnciia. @opMbl 3aIMCH KOMIDIEKCHBIX Yucell. [ eomeTpuaeckoe 2 OK'5
qrcen N300paKeHHE KOMIUICKCHBIX YHCEll.
Tema 2. Teopus Copep:xanue yueOHOr0 MaTepHaJia 4 OK 1,
TpeiesioB Yucnossie nocneaoBatenbHocTH. [Ipeaen ¢pynkuuu. CBoiicTBa mpeeaoB 3aMeyaTebHbIC 4 OK 5
HpeJielbl, pacKpbITHE HeompeaeaeHHocTelH. OTHOCTOPOHHNE NPeIelibl, KIIaCCU(pHKALUI TOYEK
pa3pbiBa
Tema 3. Conep:xanue yue0OHOro MaTepuasa 6 OK 1,
Huddeperumansroe Omnpenenenue mpon3BoaHON. [Ipou3BoaHbIe U AubGepeHIUaTbI BRICUIHX MOPSIKOB. [TomHoe 6 OK'5
MCHHCTICHIC bYHKIHMH | yecnenopanne Gynxuun. IlocTpoeHue rpaukos
OJIHOM
JNIEMCTBUTEIBHON
[IEpEMEHHOI
Tema 4. Copaep:xanue yueOHOT0 MaTepuaJia 24 OK1,
HarerpamsHoe HeonpeneneHHbli 1 ONIpeIeI€HHbII HHTErPAJl U €r0 CBOMCTBA. 6 OK5
chHSHeHHe byHKuIn Heco6cTBeHHBIE HHTETpajIbl C 0ECKOHEYHBIMU NpeAeIaMi HHTETPUPOBAHHS 2
Omjon . BrlunuciieHue onpeneneHHblX HHTErpajioB 2
JCUCTBUTCIIBHON
o IIpuMeHeHNe ONpeeIIEHHBIX UHTETPAJIOB 6
NepeMEHHO
IIpakTHyeckne 3aHATHUS 8
Breranciaenue HCONPEACICHHBIX MHTETPAJIOB PA3JIMYHBIMU METOaMU. Pemenue 3aJa4 Ha
BBIYUCJIICHUEC ONPCACICHHOTO HHTETpaja. Pemenue IIPUKIIAJHBIX 3aJ1a4 C ITOMOIIBIO
OIpe/IeJICHHOT0 MHTEerpaja. BerunciieHne HeCOOCTBEHHBIX UHTETPAJIOB.
Tema 5. Coaep:xanue yuedOHOro MaTepuaja 6 OK 1,
Huddepennmansaoe IIpenen u HEMPEPHIBHOCTH (PYHKITNH HECKOIBKUX IEPEMEHHBIX YacTHBIE POM3BOJHEIE. 4 OK 5
ucuucieHne Qynkuny | JuddepeHiupyeMocTb QyHKINA HECKOJIBKUX IIEPEeMEHHbIX. [[pOU3BOIHBIC 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 MaTepHaJa 6 OK 1,
WnTterpansHoe JIBoliHbIe MHTErpalibl U UX cBOMCTBA. IloBTOpHBIE HHTErpasnsl. [IpunoskeHne qBOMHBIX 4 OK 5
ucyuciieHne GYHKLIUHM | MHTErpasioB
HECKOJIbKUX IIpakTHYyecKue 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.
Paznoxxenne anemeHTapHbIX QYHKIMH B psit Maxnopena. [IpnbmmkeHHOe BEIYUCIICHUE
MHTETPAJIOB 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
IIpakTHyeckune 3aHATHS 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:xaHue yueOHOI0 MaTepHaJia 8 OK 1,
OIpeACIIUTENN [Tonsitue Matpunibl. [eiictBus vag matputiamu. Onpeaenutens MaTpuibl. OOpaTHast MaTpHIIA. 6 OK 5
Panr matpuiibst
IIpakTHyeckune 3aHATHUS 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,
JIMHEHHBIX ypaBHEHU. Penenre cuctembl TMHEHHBIX ypaBHEHUH MeTofoM [aycca
IIpakTHyeckue 3aHATHSA 2
MerTo/1bI pelIeHns! CUCTEM JIMHEHHBIX ypaBHeHHH: 110 Gopmynam Kpamepa, ¢ momomso oOpaTHOH
MatpHisl, MeTosioM [aycca.
Tema 11. Bextopei 1 | Copep:kanue y4eGHOT0 MaTepHaJIa 8 OK1,
JENCTBHS C HUMH Omnpenenenne Bekropa. Onepanyy HaJ BEKTOPaMH, UX CBOWCTBA. Brruncienne ckaispHoro, 6 OK'5
CMEIIaHHOTO, BEKTOPHOT'O IIPOU3BEICHIS BEKTOPOB [IpIIIoKEeHNS CKAJIIPHOTO, CMEIIaHHOTO,
BEKTOPHOTO IIPOM3BEICHISI BEKTOPOB.
IIpakTuyeckune 3aHATHUS 2
JleficTBUA Hall BEKTOpPAMHU B IIPOCTPAHCTBE. Pelienne 3a1a4d ¢ HCI0Jb30BaHUEM CKAJISIPHOTO,
BEKTOPHOTO M CMEIIAHHOT'O POU3BEACHHS BEKTOPOB.
Tema 12. Coaep:xanue yuedOHOro MaTepuaja 12 OK 1,
AHanuruueckas YpaBHEHHUE NPSAMON JIMHUM HA IUIOCKOCTH. YTOJ MEXIY NpsIMbIMU. PaccTosiHME OT TOUKH O 4 OK 5

MIPSIMOM.




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
CamocrosiTesibHasi padoTa 00y4arOUIUXCcs 24 OK1,0K 5
KoncyabTamuu 8 -
I[IpoMe:kyTOoUHAS aTTeCTAINSA 4 -
Bcero: 144 -




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IMCHUTTJIMHBI
3.1. MatepuajibHO-TEXHHYECKOE O0ecrieueHne
I[JISI pcam3anuu nporpammbl AUCHUIIIMHBL IIPEAYCMOTPCHBI CICAYIOIIUC CIICHUAIbHBIC
MOMEIIEHUS: KaOMHET MaTeMaTH4YeCKUX AUCLUILINH.
OcHamenue y4eOHbIX KaOMHETOB M JIaOOpaTOpHil YCTaHOBJIEHO B COOTBETCTBUU C

npoTokosioM Meroandeckoro coBeta dakynbrera Ne 8 ot 19.06.2024 r.

3.2. UudopmanmnonHoe odecrieyeHne peajan3aluu NporpaMmmbl
[lepeyeHp MCHONB3yeMBIX Y4YEOHBIX H3JaHHM, VHTEpHET-pecypcoB, IOMOIHUTEIHLHON

JIUTEpaTyphl

OcCHOBHbBIE HCTOYHHKH

1 bapaymxkun, B. B. Marematuka. D1eMeHTHI BbICIIEH MaTEMaTUKY | yU€OHUK : B 2 TOMax.
Towm 1/ B. B. bapnymkun, A. A. IIpokodpreB. — Mocksa : KYPC : UH®OPA-M, 2021.
— 304 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-05-9. -
Tekcr : anextponssiii. - 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 oopazoBanue). - ISBN 978-5-906923-34-9. -

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

JlonoTHUTEeIbHbIC HCTOYHUKH

1 Hlanxun, A. C. 3ajauu ¢ pelieHUsIMU MO BhICIIIEH MaTeMaTHKe, TEOPUH BEPOATHOCTE,
MaTeMaTHYECKOM CTaTUCTHKE, MaTEMAaTHYECKOMY IIPOTrpaMMHUPOBAHHMIO : yueOHOe
nocobue / A. C. lllankumn. - 11e uzn., nepepad. - Mocksa : M3naTenbcko-Toprobas
kopropamust «Jlamkos u K°», 2023. - 402 c. - ISBN 978-5-394-05448-8. - Tekcr :
anekTponnbiit. - URL: https://znanium.com/catalog/product/2082512

2 boromornos, H. B. Matemaruka : yueOHUK 115 CpeTHEro Mpo(hecCHOHAIbHOTO
oOpa3zoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e usz., nepepad. u 1om. —
Mockasa : UznatensctBo FOpaiit, 2023. — 401 c¢. — (Ilpodeccuonansnoe o6pa3zoBanue).
— ISBN 978-5-534-07878-7. — TekcT : anekrponHbIi // OOpa3oBaTensHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511565

3 baspun, U. 1. Maremarnka aiisi TEXHHUECKUX KOJUIE/DKEH M TEXHUKYMOB : y4eOHUK U
NPaKTUKYM JUIS CpeIHero mpodeccrnonambHoro oopazoBanus / M. U. baBpun. — 2-¢
U3 1., uctp. u gon. — Mocksa : U3narensctso FOpaiit, 2023. — 397 ¢. —

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



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

https://urait.ru/bcode/512900

JIeKTPOHHBIE pecypchbl
1 Cair JKypHaJia ((q)}IHI[aMCHTaJIBHaH U IIPpUKJIaJIHASA MaTCMATHUKa». -
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. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUITJIMHbI

Pe3ysibTaThl 00y4eHUs!

Kpurtepnu ouesnkun

(DOI)MI)I U METOAbI OLICHKH

3HaHUsA:

OCHOBBI MaTeMaTHYECKOT 0
aHau3a, JMHEHHO! anreOpsl
U aHAJUTUYECKOH reoMeTpuy;
OCHOBHI 1H((HhepeHIIHATEHOTO
U MHTETPaAIIbHOTO
HCYHCIICHUS;

OCHOBBI TEOPHHU
KOMILTEKCHBIX YHCETL.

Ymenus:

BBINOJHATH OTIEPALIUH Ha[
MaTpHLaMH U peliaTh
CHCTEMBI JIMHEHHBIX
YPaBHEHUN;

pemars 3a/1auu, UCTIONb3Ys
ypaBHEHHS IPSIMBIX U KPH-
BBIX BTOPOT'O MOPSIKa Ha
IUTOCKOCTH;

MIPUMEHSATH METOJIBI
mddepeHnnaIsHOTO U
MHTETPATBHOTO NCUHCIICHHS;
pemaTh qudQepeHratbHbIe
ypaBHEHHS;

TI0JIb30BATHCS MOHATHAMU
TEOPHU KOMILJICKCHBIX YHCEIL.

«OTIn4HO» - TCOPCTUYECKOC

Kypca
MTOJTHOCTBIO, 0e3 MpoOenoB, yMEHUs

COICPIKaHNE OCBOCHO

c(OpPMHPOBAHEIL, BCE
IIPEAyCMOTPEHHBIE MPOrpaMMOi
yueOHBIC  3aJaHHMsi  BBINIOJIHEHBI,
Ka4eCTBO HX BBIMOJHEHUS OLIEHEHO
BBICOKO.

«Xopoio» - TEOPETUYECKOE
cofiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 6e3 po6esoB,

HEKOTOpbIe yMEHHS c(HOPMHPOBAHBI

HEJIOCTaTOYHO, BCE
IIPeAyCMOTPEHHBIE POrpaMMOi
yueOHBIC  3aJaHHs  BBINIOJHEHBI,
HEKOTOpbIC BUJIBI 3aJaHuH

BBIIIOJIHEHBI C OIIHOKAMH.

«Y IOBIIETBOPHUTEIHHO -
TEOPETHYECKOE COJEpKaHUE Kypca
OCBOGHO YacTUYHO, HO MpoOesbl He
HOCAT CYIIECTBEHHOTO Xapakrepa,
HEoOXOAUMBIE YMEHHs paboTsl ¢
OCBOCHHBIM MaTEpHUaJIOM B OCHOBHOM
c(OpPMHPOBAHEI, 0OJIBIIMHCTBO
HpeAyCMOTPEHHBIX nporpammoit

o0y4yeHus y4eOHBIX 3alaHui

BBITIOJIHCHO, HEKOTOPHIE us3
BBITNTIOJIHCHHBIX 3aI[aHHﬁ coaepxKat

OLIUOKH.

«HeynoBieTBOPUTEIILHO -
TEOPETUYECKOE COJEpKAHUE Kypca He
OCBOEHO, HEOOXOJIMMbIE yYMEHHsS He
c(opMHUpOBaHEI, BBINOJIHEHHBIE
ydeOHbIe 3aJaHus coJepkaT rpyoOble

OIIIHMOKH.

3HaHUA:

—  OIICHKA IO pe3yabTaTaMm
YCTHOTO OTIpOCa,

—  OIICHKA IO pe3yabTaTaMm
MUCBMEHHOTO OMpoca,

—  DK3aMeH.

YMenus:

—  TECTHPOBaHHE HA 3HAHHE
TEPMHHOJIOTHUH T10 TEME;

—  TeCTHpOBAHHUE;

—  KOHTpOJbHas pabora;

—  caMocTosTeNbHas paboTa;

—  3ammra pedepara;

—  CeMHHap;

- HaOJIIONEHHE 3a
BBIMOJHEHHEM MPAKTHUECKOTO
3aJ1aHus;

—  OUCHKA BBITIOJIHCHUS
MPAKTHICCKOTO 3a1aHus (paboTh);
—  TIOATOTOBKA M BBICTYIJICHUE
C JIOKJIaZIOM, COOOIIICHUEM,
MIpe3eHTalNe;

- peuleHue CUTYyalluOHHOM
3aJa4H.
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