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Pacnpenenelme YacoB JUCHMUILIMHBI IO ceMecCTpaM

Cemectp 3(2.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 99
Bun 3ausaruii v | e | vion | P
Jlexmn 32 |32 (32 |32
JlabopaTtopHbie 6 [6 [6 |6
INpaxtiyeckue 40 (40 |40 |40
HUroro ayn. 78 |78 (78 |78
KonTtakTHas padora 78 |78 (78 |78
Cam. pabora 2 12 |2 |2
[IpomexyT arTecranus 2 |2
Uroro 80 (80 (82 |82
OCHOBAHHE

®denepanbHBli  TOCYAapCTBEHHBIA 00pa30BaTENbHBIH CTAaHAAPT CpPETHEro MpodEeCCHOHAIBHOrO 00pa3oBaHHS IO
cneruansHocT 09.02.07 MHbopManmonHbie cucteMsl U iporpammupoBanue ([Ipuka3z MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickort @enepanuu ot 9 nexadps 2016 r. Ne 1547 «O6 yrBepxaenun depepalibHOro rocyAapCTBEHHOTO
o0pa3oBarellbHOIO  CTaHjapTa cpenHero npodeccroHanpHOro obOpasoBanust mo cnenuanbHocTH  09.02.07
HNudopmaiimoHHbIe CUCTEMBI U TPOTPAMMHUPOBAHIE»)

Pabouast nmporpamma coctapiieHa o 00pa3oBaTeNbHOM MporpaMmme
Harpasieraue 09.02.07

rporpamMma cpeaHero nmpodeccunoHaIbHOro 00pa3oBaHMs

Y4eOHBI IIaH YTBEPKACH yuéHbIM coBeToM By3a oT 29.08.2023 mpotokon Ne 1
[Iporpammy cocraBumn(n): Ilpen., Iloromapesa E.I.

IIpencenarens [IMK: IlleBuenko H.A.

Paccmorpeno Ha 3aceganuu [IMK ot 30.08.2022 mpoTokoin Ne 1



1. HEJIX OCBOEHUSA JUCITUITIJINHbBI

1.1|1lenm ocBOCHUST AMCIUATUIMHEIL:

1.2 HpI/IO6p€T€HI/I€ 3HaHUH U yMeHI/Iﬁ JUJIA IIOATOTOBKH K OCBOCHHUIO BU/10B HpO(I)eCCPIOHaHBHOP'I JACATCIIBHOCTH, a TAKXKC (1)OpMI/IpOBaHI/I€
O6HII/IX KOMIIETEHIIMN B COOTBETCTBHUU C Tpe6OBaHI/I$[MI/I ®dIrocC mo CIICNUaIbHOCTHU

1.3 OBJIAACHUEC MECTOJaMHU MAaTEMATUYICCKOI'O aHaJIn3a

14 (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ HCIIOJIb30BATh MAaTCMATUYCCKHUEC METOABI TIPH PCHICHNUU MIPUKIIAAHbIX 3a4a4

1.5|uHTemIeKTYaNbHOe pa3BUTHE H (POPMUPOBAHIE MATEMATHICCKOH KYIBTYPhI yJaIIUXCsl

2. MECTO JUCHHMILIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBI

Huxn (pazgen) OOIT: |EH

2.1|TpeGoBaHus K NMpeIBAPHTEIBHOI MOATOTOBKE 00yIaI0IIerocs:

2.1.1{]Ins ycrenHoro yCBOCHHs TUCIUILTHHBI CTYJICHT JOJKEH UMETh 0a30BYIO TIOITOTOBKY IO 3JIEMEHTApHON MaTeMaTHKE B 00bEMeE
IPOTrpaMMBI CPETHET0 O0IIEero 00pa3oBaHMUsL.

2.1.2|MatemaTuka

2.2|/IucuumIMHBI H IPAKTHKH, ISl KOTOPBIX OCBOCHHE JTAHHOIH JHCIHIUTMHBI (MOXYJIs1) HEOOXOMMMO KaK NMpeaIiecTBYIONIee:

2.2.1|Yucnennsie METOABI

2.2.2|DxoHOMHUKa OTpaciu

2.2.3|MaremaTn4eckoe MOICIUPOBAaHHE

2.2.4|YupaBnenue u aBToMaTu3anys 6a3 JaHHBIX

3. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHHUA JUCIIUITIJIMHBI

3.1 3narnb

OCHOBBI MATEMATHYECKOI0 aHaJu3a, JIMHEeHH oI a.nreﬁpbl M AaHAJTUTHY eCKOM reoMeTpuu;
OcHOBBI zm(])(])epeﬂuna.nbﬂoro H MHTErpajibHOro UCYMCJICHUSA
OcHOBBI TEOPHU KOMIIVICKCHBIX YHCEJI

3.2 Ymerhb

BbInoHATH onepanyuy HaJ MATPULIAMH H PelIaTh CUCTeMbI JIMHEeHbIX YPABHEHUI;

Pewmath 3ana4um, MCIO/IbL3Ysl YPABHEHHUsI NPSIMbIX M KPUBBIX BTOPOI0 MOPSAIKA HA IUVIOCKOCTH;
IpumensiTe MeToabl A depeHMATBHOI0 U HHTETPAJILHOI0 HCYMCJIEHNUS ;

Pemats nu¢depeHuuaibHble ypaBHEHHS

Monb30BaThCsl NOHATUSIMHU TEOPHH KOMILJIEKCHBIX YHCeJI

3.3 Baaaernb

OCHOBHBIMH MATEMATHYECKUMH METOAAMM peuieHus NMPUKJIAAHBIX 3a1a4 B 00J1acTH l'IpO(l)eCCHOHaJ'leOﬁ JACATECJIbHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BH]T Cemectp / | YacoB | Komneren- | Jluteparypa | Uutep | Ipumeuanue
3aHATUS 3aHsTHs/ Kvne 1170 AKT.
Paspen 1. OcHOBBI TEOpHH KOMILJIEKCHBIX
quceJl
1.1 OnpezesieHue KOMIUTEKCHOTO yuciia. @opmbl 3 2 OK 01. OK J1.1 0
3aITCH KOMIUTIEKCHBIX YHCel. 05. 31

I'eomerpraeckoe u300pakeHmne
KOMILIEKCHBIX umcelr. /JIex/

12 Je#icTBHs HAJ KOMILICKCHBIMU YHCITAMH. 3 2 OK 01. OK JI1.2J12.1 0
I'eomerprueckoe n3o0paXkeHue 05. 21932
KOMILIEKCHBIX unced. /TIp/

Pazpnen 2. Teopus npenenon

2.1 Uucnossle nocnenoBaTenbHocT. [Ipeaen 3 2 OK 01. OK JI1.1 0
¢yskun. CBoiictea npenenos /JIex/ 05. 21

2.2 3ameyartelbHbIC PE/EITbI, PACKPHITHE 3 2 OK 01. OK JI1.2J12.1 0
HeomnpeneneHaocteit /I1p/ 05. 0192

2.3 OmHOCTOPOHHYE MIPEAEITHI, KITacCH()UKAIIHS 3 2 OK 01. OK J1.1 0
To4YeK pa3psisa /Jlex/ 05. €]

24 Brruncienne npenenos (GyHKINH He 3 2 OK 01. OK JI1.2J12.1 0

nons3yschk npasmioM Jlommrans /Tp/ 05. 01 92




Pazpen 3. IuddepenunanbHoe
ucyuciaeHue GyHKIHMH OHOM
JAeiiCTBUTE/ILHOM NepeMeHHOi

3.1 Omnpenenenue nponsBoaHoi. [IponsBoaHbie 1 OK 01. OK J1.1
nddepeHuabl BHICIINX MOpsaKoB. [JIex/ 05. €]
3.2 [IpousBoHas, ee reOMEeTPUIECKUil 1 OK 01. OK JI1.2J12.1
¢busmueckuii cmbicn. Juddepenmuposanue 05. 2193
anieMeHTapHbIX QyHKIWMH /Tp/
3.3 IMonHoe uccnenoBanue §yHKIHH. OK 01. OK JI1.2J12.1
IMocrpoenne rpadukos /Ip/ 05. 3153
Paznen 4. UHTerpajbHoe HCUMCIeHHE
(GyHKIMH 0HOM AEICTBUTEIbHOM
NepeMeHHOI
41 HeonpeneneHuslii 1 onpeneneHHbIH OK 01. OK JI1.1
MHTETPA ¥ ero cBoiictra /JIex/ 05. 31
4.2 HecoGcTBeHHbIE HHTErpalIbl C OK 01. OK JI1.2J12.1
OECKOHEYHBIMU IIPe/ieIaMi UHTETPUPOBAHUS 05. 21933
/Mp/
4.3 Brruncnenue ornpeeneHHbIX HHTErPajioB. OK 01. OK JI1.2J12.1
[TpumMeHeHue onpeieneHHbIX HHTErPaJIoB 05. 21593
Mp/
Pazpgen 5. InpdepennmansHoe
Hcunciaenne GQyHKIMA HeCKOJIbKUX
NefiCTBUTEJLHBIX NepeMeHHbIX
5.1 Ipenen u HENPEPLIBHOCTH (HYHKIIUU OK 01. OK J1.1
HECKOJIbKHX MepeMEeHHBIX. YacTHbIC 05. 21
npou3BoAHbIe. JnuddhepeHumpyemMocTb
(yHKIUH HECKOJBKUX MepeMeHHbIX /JIek/
5.2 [Ipou3BogHbIE BHICIINX HOPSIKOB U OK 01. OK J1.1
1 depeHIanbl BEICIINX MOpsIKoB /JIex/ 05. €]
5.3 Beruncnenne 4acTHbIX pon3BoAHBIX /TIp/ OK 01. OK JI1.2J12.1
05. 2193
54 BelunciieHre nporu3BOAHBIX BBICIINX OK 01. OK JI1.2712.1
MOPSAAKOB U AUGPepeHIINaTIOB BBICIIUX 05. 21933
nopsiaxoB /I1p/
Pasnen 6. UHTErpasibHOe MCYHCICHHE
(GYHKUMH HECKOJIBLKUX AelCTBUTEIbHBIX
nepeMeHHbIX
6.1 JIBoiiHBIC HHTETPANbI U UX CBOMCTBA. OK 01. OK J1.1
[oBTOopHBIE MHTETpadBL.  /JIex/ 05. 31
6.2 Berruncnenue 1BoitHbIX nHTErpasio /I1p/ OK 01. OK JI1.2J12.1
05. 21933
6.3 [Tpunoxenue ABOWHBIX HHTErpasIoB /J1ab/ OK 01. OK J1.2
05. 21933
Pazpnen 7. Teopus psaoB
7.1 Onpezesnenue yncioBoro psjga. CroicTea OK 01. OK J1.1
psanoB /Jlex/ 05. 91
7.2 OyYHKIMOHATILHBIE MTOCIIE0BATEILHOCTH U OK 01. OK J1.1
panb! /Jex/ 05. 91
7.3 Hccnenoanue cxogumocty psijioB /TIp/ OK 01. OK JI1.2J12.1
05. 31
Paznen 8. OOLIKHOBEHHEIE
nu¢depeHnaIbHbIe YPABHEHUS
8.1 OO0miee 1 YaCTHOE pelIeHHe OK 01. OK JI1.1
1 hepeHIanbHBIX YpaBHEHUH. 05. €]

JuddepennmanpHple ypaBHEHUS 2-TO
nopsiaka /Jlex/




8.2 Pemenne audGepeHanbHbIX ypaBHEHHN OK 01. OK JI1.2J12.1
2-ro nopsiaka /Ip/ 05. €)!
Pazges 9. MaTpuubl 1 onpeje/uTen
9.1 IlonsTe maTpuupbl. JleHCTBHA HAl OK 01. OK J1.1
MaTpUIaMu 05. €)!
/J1ex/
9.2 Brmonsaenne peiictuit Hax Matpunamu /I1p/ OK 01. OK JI1.2J12.1
05. 31 32
9.3 Onpenenurens MaTpuisl. OOpaTHast OK 01. OK J1.1
MaTpuua. Panr marpuist 05. €]
/J1ex/
9.4 Beruncnenue onpenenureneit 2-ro u 3-ro OK 01. OK JI1.2J12.1
nopsiaxoB /I1p/ 05. 2132
9.5 Pemienne 3anau no nuneliHol anredpe /I1p/ OK 01. OK JI1.2J12.1
05. 31 52
Pa3nen 10. Cucrembl JJHHEHHBIX
YPaBHEHHUM
10.1 OCHOBHBIE ITOHATHUS] CUCTEMBI JIMHEHHBIX OK 01. OK JI1.1
ypaBHeHuil. [IpaBuno pemenus 05. €]
TIPOU3BOJIBHON CUCTEMBI IMHEUHBIX
ypaBHEHUI
/JTex/
10.2 Permienne cucremsl JINHEWHBIX YpaBHEHUI OK 01. OK JI1.2J12.1
meronom ["aycca /TIp/ 05. 2132
10.3 Pemenne cuctemsl TMHEHHBIX YpaBHEHUN OK 01. OK JI1.2J12.1
MmerozoM ["aycca /TTp/ 05. 31 52
Pa3nen 11. BekTopsl U 1elicTBHS ¢ HIMH
111 Onpenenenue Bekropa. Onepanuu HaJl OK 01. OK JI1.1
BEKTOpaMH, X CBOICTBA. BorunciieHue 05. 1
CKaJIIPHOT0, CMEILIaHHOT' O, BEKTOPHOT'O
[IPON3BEICHHS] BEKTOPOB
/JTex/
11.2 Beinonnenue onepanuii Hajx Bekropamu /IIp/ OK 01. OK JI1.2J12.1
05. 2192
11.3 Beluncnenne ckaispHOro, CMEIIaHHOTO, OK 01. OK JI1.2J12.1
BEKTOPHOT'O NPOU3BEICHUS BeKTOpoB /IIp/ 05. 21932
11.4 [TpunoxxeHus CKaIsipHOTO, CMEIIAHHOTO, OK 01. OK J1.2
BEKTOPHOT'O ITPOU3BEICHUS BEeKTOpOB /J1ab/ 05. 219233
Pazgen 12. AHaJuTH4YeCcKasi reOMeTPHUs HA
IJIOCKOCTH
121 YpaBHeHHE NPSIMOH Ha TIOCKOCTH. YTOI OK 01. OK J1.1
MEXy PSMBIMH. PaccTosIHUE OT TOYKH J10 05. 21
psiMOi
/JTex/
12.2 Pemmenue 3a1a4 o aHAIMTUIECKOH OK 01. OK JI1.2J12.1
reomerpuu /TIp/ 05. 2192
12.3 JIuHMK BTOPOTO MOpSIKa HA TIOCKOCTH. OK 01. OK J1.2
YpaBHEHHE OKPY)KHOCTH, JJLTHIICA, 05. 2195233
TUIEpOOIIBI ¥ MapaboIibl HA TIOCKOCTH
/J1a6/
12.4 IMoarororka k 3x3ameny /Cp/

S. ®OHJ OHEHOYHBIX CPEACTB

5.1. ®oHJ OLEHOYHBIX CPEICTB /1151 IPOBEICHNUs POMEKYTOUHOI aTTecTaluu




Ilepeuenb mpUMEPHBIX BOIIPOCOB K HK3aMEHY:

. KommexcHeie ancna, popmel ux 3anmcu. J[efcTBUS HaJy KOMIUIEKCHBIMH YHCIIaMU.

. Uncnossle nocenoBarensHocTH. [Ipenen Gpyrkimm. CBoicTBa IPEaeIioB.

. OJTHOCTOpPOHHHME ITPeJIeNbl, KITACCH(UKAIHS TOYEK pa3phIBa.

. Onpenenenne npom3BoxHOH. I[IpomsBonHbIe 1 M hepeHIHaIbl BEICIINX TOPSAKOB. [IpUMeHeHne TPOM3BOIHBIX.

. IloHoe nccnenosanne Gpyakimu. [loctpoeHne rpaukos.

. HeonpeneneHusli 1 onpee/IeHHbII HHTErpall U €ro CBOMCTBA.

. HecoOcTBeHHBIE HHTETpaTBl ¢ 66CKOHEYHBIMH MPeIeTaMH HHTET PUPOBAHHSL.

. Ilpenen 1 HenpepBIBHOCTH (hYHKIIMN HECKOJBKUX NepeMeHHbIX. YacTHbIe mporn3BoaHble. JuddepeHnupyeMocTs G yHKINE HECKOIBKIX
[IEPEMEHHBIX.

9. IIpon3BoHEIE BEICIIMX HOPSIKOB | (D (epeHIHanbl BEICIINX MTOPSIKOB.

10. iBoiiHble UHTETpaibl U UX cBOMcTBa. IloBTOpHBIE MHTErpabl. [IpuitoxeHue 1BOHHBIX HHTEIPAJIOB.

11. Onpenenenue unciaosoro psja. Coiictsa psioB. MccinenqoBaHue cXoqMMOCTH pAoB. OYHKIMOHAIbHBIE I0CIEN0BATENILHOCTU U PSIIBL.
12. O6miee n yacTHOE penieHne TudepeHIHATBHEIX ypaBHeHUH. [Iud depeHnansabie ypaBHEHHS 2-T'0 MOPSAAKA.

13. Ionatue Matpunpl. JlelcTBUs HaJ MaTpULIAMU.

14. Onpenenurens Matpuipl. OOpaTHas MaTpuia. PaHr MaTpHIIBL.

15. OcHOBHBIE NOHATHUS CUCTEMBbI JIMHEHHBIX YpaBHeHUH. [IpaBuilo pereHust Nporu3BOIbHON CUCTEMBI IMHEHHBIX ypaBHEHU. Pemenue
CHCTEMBI JINHEWHBIX YpaBHEHHI MeTooM [ aycca.

16. Omnpenenenne Bekropa. Onepanyu HaJl BEKTOpPAMH, X CBOWCTBA.

17. YpaBHeHue NpsAMOIl Ha INIOCKOCTH. YTOJI M&XY MPAMBIMU. PaccTosHue OT TOUKH 10 IpsAMOil. Pelienue 3a1a4 0 aHAIUTHYECKOM
TEOMETPHH.

18. JIuHUU BTOPOro MOpsAKa HA INIOCKOCTU. YpaBHEHUE OKPYXHOCTH, 3JUIUIICA, TUIIEpOOIIbl U Mapabosbl Ha MIIOCKOCTH.

0 IO N AW~

5.2. ®oH/1 OLEHOYHBIX CPeJICTB 151 IPOBeJeHHs] TeKYyLero KOHTPOJIs

IIpencrasnen B [Ipunoxenun k padboueii mporpaMMe TUCIUIUIAHBL.

6. YYHEBHO-METO/HNYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHasi JiUuTEpaTypa

ABTOpBI, COCTABUTENHN 3arnaBue W3patenscTBO, TOI Konmnu-Bo
JI1.1 |B. II. I'puropses; IO. A. |DneMeHTHI BbICIIEH MaTEeMATUKU: YUYEOHUK JUIS Axkanemus, 2019 25
Jyounckmii yupexaenuit CITO
JI1.2 |B.ILIpuropses, COopHUK 3a/1a4 110 BBICIIEH MaTeMaTHKe: Yueo. M.: U3patenbCckuid LIGHTP 25
T.H.Cabyposa MOCOOUE AJISl CTYJICHTOB YUPEXK T «Axkagemus», 2020
6.1.2. [lonotHUTEILHAS TUTEpPaTypa
ABTOpBI, COCTaBUTENN 3aryaBue H3patenbcTBO, rOf Konunu-Bo
JI2.1 |Boromomnogr H. B. ITpaktuyeckue 3ansrus mo maremaruke B 2 4. Tekcr: [FOpaiit, 2022 25

3JIEKTPOHHBIH: YueOHoe nocodue mis CITO

6.2. ITepeuens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHO# ceTH ""MHTepHer"

D1  |Jlexuuu, npuMepsl pelIeHUs 3a/1a4, HHTErpajibl U IPOU3BOAHBIC, AU (HepeHIIMpOBaHKHE, IIPOM3BOIHAS U IEPBOOOpa3HAs,
3JIeKTpOHHbIE yaeOuukn http://matclub.ru

D2  |O6mepoccniickuit Marematraeckuit mopran Math_Net.Ru http://www.mathnet.ru

D3  |O6pa3oBaTenbHBI MaTeMaTHYECKHi caiiT Exponenta.ru http://www.exponenta.ru

6.3. Ilepeuenb mporpaMMHOro odecreveHust

6.3.1|1.0Onepanmonnas cucrema. RedOS 7.3

6.3.2|2.0¢ducHbrit naker LiberOffice

6.3.3|3.Bpayzepst Chrome, Firefox,Chromium

6.3.4|4.BcTpoeHHbIC YTHIINTHI IS CKaHUpoBaHus, uyreHust PDF, dopmaTtupoBanus u T.11.

6.3.5|5.DaiinoBerit MeHemkep Caja, DoubleCommander

6.4 Ilepevyenb MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.4.1|O6pa3oBateapHbII MaTeMaTHUECKHMi caiT Exponenta.ru http://www.exponenta.ru

6.4.2|JIexkuuu, mpuMephI pellieHns 3a/1a4, MHTErpalibl U MPOU3BOIHbIC, THUddepeHIIMpoBaHue, POU3BOIHAS U ITEPBOOOpa3Hasi,
anekTpoHHsle yuebnuku http://matclub.ru

6.4.3|O61epoccuiickuit MaTematnueckuii mopran Math_Net.Ru http://www.mathnet.ru

6.4.4|3BC «YHuusepcurerckas 6ubnmmorexka ONLINE» (biblioclub.ru)

6.4.5|OnexrporHo-6ndmmoreunas cucrema IPR BOOKS

6.4.6|O6pazoBarensHas miathopma «FOpaiit»: Urait.ru/register

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JTUCIUILJIMHBI (MO Y JIS)




7.1 HOMGHICHI/ISI JUIA IIPOBEACHNS BCEX BUIOB pa60T, IpeaAyCMOTPCHHBIX y‘leGHBIM IUIaHOM, YKOMIIJICKTOBAHbI HeO6XOL[PIMOI71
CHGHI/IaJ'II/I?;I/IpOBaHHOﬁ y‘{@6HOI71 M€eOENBI0 U TEXHHYECKUMU cpeacrBaMu 06y‘IeHI/IH JUISL TIPOBECACHU ST J'IeKIIHfI U IIPAKTUYCCKUX pa60T.

8. METOANYECKHUE YKA3AHUA 111 OBYYAIOIIUXCS 110 OCBOEHUIO JUCIIUMITJIMHBI (MOAYJIS)

MeTOHI/I‘-IGCKI/IC YKa3aHus 110 OCBOCHUIO JUCHHUITITIMHBI IPEACTAaBJICHBI B HpI/IJ'IO)I(eHI/II/I K pa60qel51 nporpaMmMe IUCHUIUINHBL.




