MHUHOBPHAYKHA POCCHUHA
LT ®enepanabHOE rocyapcTBeHHoe GI0IKeTHOE 00pPa30BaTeIbHOE
yupeKaeHne BoICIIEro 06pa3oBaHust
«BoJIrorpajacKkuii rocy1apCTBeHHbI TEXHUYECKHil YHHBEPCHUTET»
CeOpsikoBckuii puinan
v Sy A“,".'NU‘\;
“?‘. ¢ i & ‘4‘
A - \ A
o PICIT/
FASRASIER o
Pabouas nporpaMmma yueOHOW JUCIUTIIIMHBI
EH.01 DaemMeHTHI BbICHICH MATEMATHKH
CnenuanbHOCTh
CpemHero
IPOBECCHOHATEHOTO 09.02.07 UadopmanmoHHbIE CHCTEMBbI U IPOrPAMMHMPOBAHHE
o0pa3oBaHus

ITpoduiib NOATOTOBKH

TE€XHOJOTHYEeCKHI

Kpanuduxarnms

CHIeHuaAJIUCT 10 I/IH(l)OpMa].[I/IOHH]:IM CHCTEMaM

dopma 00yueHus

OYHO-3a04YHas




COTI'JJACOBAHO
3asenyigiuui otaenenuem CI10
-~/ Aummmapuna V.B. /

27 cex\{mdpa 2024

COI''TACOBAHO

3aBeayjouuii yueOHOH 4acThIO

' / Topneesa O.B. /
27 centsi0ps 2024

PaccmoTtpeno
ITporokoin 3acenanus ITLK Ne 2 ot 26.09.2024.

[Mpencenarens I1LIK éSﬁ W / Muxaiinosa C.A. /

Paboyas nmporpamma y4eOHOM TUCIMITIIMHBI «JEMEHTHI BBICIICH MaTeMaTHKW pa3padoTaHa Ha
ocHoBe DeiepanbHOrO rocyIapcTBEHHOro oOpaszoBarenbHOro crangapra (naitee - ®I'OC) mo
CHENHATBHOCTH  CpeJHero mpodeccruoHambHoro obpaszoBanus (mamee CIIO) 09.02.07
HNudopmanvonnsle cucreMbl u mnporpammupoBanue Ilpukaz MwunHoOpnayku Poccun ot
09.12.2016r. Nel547 (B pen. IlpukazoB Munnpocsemienusi Poccun ot 17.12.2020 No747, ot
01.09.2022 Ne796, ot 03.07.2024 Ne 464, 3apeructupoBano B Muntocre Poccun 26.12.2016r.
Ne44936) u npumepHoOii 00pa30BaTEILHOM MPOTrPaMMBI

Pa3paboTuuk(1) mporpamMMsi:
[Ipenonasatens, IHbkoBa Hanexna AnexcanapoBHa



COJEPKAHUE

1. [TACIIOPT PABOYEN ITPOI'PAMMGBI YUEBHOUW JIMCLUATIIAHBI ..o, 4
2. PE3YJIbTATHI OCBOEHUMS YUEBHOU JUCHUATIIMHBL..........oocvieieeieieie e, 5
3. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JUCIUATIIMHBL..........coocvverererecieicsiiee. 6

4. VCJIIOBUS PEAJIN3ALIMUA PABOYEN ITPOI'PAMMBI VUEBHOU JIUCLIUIIINHGI ......8
5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JIMCLIUIIINHAEI...10
6. JINCT USMEHEHUI U JOTIOJIHEHUI PABOYEM ITPOTPAMMEL ..........cocvvvrnaee, 11



1. ACIIOPT PABOYEH TPOT'PAMMBI YYEBHOM JUCIATLIAHBI

1.1 ObaacTe npuMeHeHHs1 pado4eil NPOrpaMMbl

Pabouas mporpamMma yueOHON AMCUUIUIMHBI SIBISETCS YacThi0 0Opa30BaTENbHOW MPOTPaMMBbI
cpeaHero npoeccuoHaIbHOr0 00pa30BaHMs - IPOrPAMMBI ITOJATOTOBKH CIELIMATUCTOB CPEIHEr0
3BeHa B coorBercTBUH ¢ PI'OC CIIO no cnenuansHoct 09.02.07 MHDOpMAIMOHHBIE CUCTEMBI
U IPOrpaMMUPOBaHHUE.

1.2 MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuuruiiHa BXOAUT B MaTeMAaTHYECKUN M OOIINI eCTEeCTBEHHOHAYYHBIN Y4eOHBIN IUKIT.



2. PE3YJIBTATBHI OCBOEHUS YYEFHOM TUCITATIINHBI

OK 01.: Buvibupamb cnocobvl pewienus 3a0a4 NpopeccuoHarbHOU  OesmeibHOCmU
NPUMEHUMENLHO K PA3TUYHBIM KOHMEKCMAM.

PesynbraTel 00ydeHus (3HaHUA):
3.1 crpykTypa miaHa Uil pENICHUS 33Ja4, QJITOPUTMBI BBHITIOJHEHHWS paboT B
pohecCHOHANBHOM U CMEXHBIX 00JIaCTIX
3.2 OCHOBHBIC MCTOYHHKH HWH(GOpPMAIMK M PECYpPCHl IJs PEeIICHHs 3ajad W/WiaH 1mpobdieM B
npohecCuOHATBEHOM U/UIIN COLUAIIBHOM KOHTEKCTE
3.3 metozpl paboThl B MpodeCCHOHATHHON U CMEKHBIX chepax
3.4 NOpAAOK OLIEHKHU PE3y/IbTaTOB PELIeCHUS 3a7a4u MPohecCHOHATBHOM NesSTeIbHOCTH
PesynbTarsl 00yuenus (ymeHus):
VY.l pacno3HaBaTh 3ajady W/uwid mpobdieMy B NpoPecCHOHAIBHOM W/WUIH COLMATBLHOM
KOHTEKCTE, aHAIM3UPOBATH M BBICIISITH €€ COCTaBHBIE YaCTH
V.2 ompenensTh dTambl pEIICHUs 3a7aud, COCTABIATH IUIaH JIEHCTBUS, pEaM30BLIBATh
COCTaBJICHHBI IUIaH, ONPEAEIATh HEOOXOUMbIE PECYPCHI
VY.3 BbIABIATH U 3(G(EKTHUBHO HCKaTh MHGPOPMAIUIO, HEOOXOIUMYIO AJisl pEIlleHUs 3aJadu
U/WH IPOOIIeMBI
V.4 BnaseTh akTyallbHBIMH METO/IaMU PabOThI B TPO(eCCUOHATBLHON U CMEKHBIX chepax
V.5 orneHuBarth pe3yabTaT W TOCIEACTBUS CBOUX JCHCTBUN (CaMOCTOSITENIBHO WIU C
MOMOIIIbI0 HACTABHHKA)

OK 05.: Ocywecmensams ycmuy1o u NUCbMEHHYIO KOMMYHUKAYUIO HA 20CYOAPCMEEHHOM A3bIKe
Poccuiickoii @edepayuu ¢ yuemom ocobeHHocmell COYUaIbHO20 U KYJIbMYPHO20 KOHMEKCMA.

Pesynbrarsl 00yueHus (3HaHMsL):
3.1 npaBuia opopMIIeHUS] JOKYMEHTOB
3.2 mpaBuiIa MOCTPOSHUS YCTHBIX COOOIICHHI
3.3 0COOEHHOCTH COLUANIBHOTO U KYJIbTYPHOTO KOHTEKCTa
PesynbTarsl 00yueHus (ymeHus):
V.1 rpamMOTHO H3J1aratb CBOM MBICIM M O(OPMIATH JOKYMEHTHI HO MpOodhecCHOHATbHON
TEMaTHKE Ha rOCYAapCTBEHHOM SI3bIKE
V.2 nposIBIATE TOJEPAHTHOCTH B pabodyeM KOJUIEKTHUBE




3. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

3.1 O0beM y4eOHOI TUCHMIIMHBI M BU/IbI Y4eOHOH padoThI

Buj yuedHoii padoThI

O0beM yacoB

MaxkcuMaJibHasi ydyeOHasi HArpy3Ka (Bcero)

68

B TOM YHMCJIC IPAKTUICCKasA IMOATOTOBKA

16

Oobsi3aTenibHAs ayIMTOPHAs yuyeOHAas Harpy3ka (Bcero)

32

B TOM YHCJIC:

JIEKIIHA

16

TMPAKTUICCKUEC 3aHATUA

16

CamocTosiTespbHasi padoTa o0y4alonierocs (Bcero)

30

IIpomexyTouyHas arrecraums (3K3amMeH)

6

3.2 TemaTu4eckuii MJ1aH M co/iepsKaHue Y4eOHOM TUCIUTIIMHbBI

Coaep:xanue yueOHOro MaTepuasa

Cemecrtp

Yacos

IpakTun
yeckast
noaro
TOBKa

dopmupyemble
KOMIeTeHIMH

Tema 1 OcCHOBBI TEOPUH KOMILJIEKCHBIX YHCEJT

1

OK 01., OK 05.

Copaep:xaHue JIEKHHOHHOI0 MaTepuaja:
OmpeneneHue  KOMIUIGKCHOTO  YHCIA.
KOMIIJICKCHBIX YHUCECJI

®opmbl  3amuCH

0

CopeprkaHue NPaKTHYECKUX 3aHATHIA:
['eomeTpuyeckoe H300paxeHHe KOMIUIEKCHBIX YHCEI

Tema 2 Teopust npeaesion

OK 01., OK 05.

Copep:xaHue JeKIMOHHOTO MaTepHaJa:

Yucnossle mocieaoBaTensbHocTH. [Ipenen dynkiuu. CBoiicTBa
MIPEJIEIIOB. 3amedarenbHbIe Tpeaesbl, packpsiTue
HEOoIpeeICHHOCTE!

Coaep:xanue NpaKTHYECKUX 3aHATHIA:
OHOCTOPOHHME IPeJIelIbl, KJIacCH(HKALMS TOYEK pa3phiBa

Tema 3 Inddepennnanbroe ucunciaenue GyHKuuu

OK01., OK 05.

ConepikaHue JJeKIMOHHOT0 MAaTEePUaJIa:
Omnpenenenne nponsBoHOM. [IponsBoausie u muddepennmans
BBICIINX TOPSAKOB

Coaep:xanue NpaKTHYECKUX 3aHATHIA:
[onnoe nccnenoBanne Gynkuun. ITocrpoenne rpagukos

Tema 4 UnTerpajbHoe ucumuciaeHue GyHKuuu

OK 01., OK 05.

Copep:kaHue JEeKIIMOHHOTO MaTepHaJsia:

Heonpenenenuslil 1 onpeneneHHbId HHTETpaJl U €ro CBOKCTBA.
HecoGcTBeHHBIE WHTETpanbl ¢ OECKOHEYHBIMM MpeiesiaMH
WHTETPUPOBAHUS

Copaep:xaHue NPaKTHYECKUX 3aHSITHIA:
Brluncienne  onmpemeNeHHBIX — MHTErPANoB.
OTIpe/IeNIeHHBIX HHTETPAJIoB

IIpumenenue

Tema 5 /duddepenunanbHoe ucuuciaeHne (GyHKIUN HECKOJbKHX

JIeHCTBUTENbHbBIX MNEPEMEHHBIX

OK 01., OK 05.

CopnepixaHue JeKIIMOHHOI0O MaTepUaJIa:

IIpenen u HenpepbIBHOCTh (DYHKIIMH HECKOJBKUX MEPEMEHHBIX.
YactHele mpomsBoaHble. JnddepenmupyemMocts  (QyHKIUH
HECKOJILKUX TIepeMeHHBIX. [Ipon3Bo/IHbIE BBHICHIINX MOPSAKOB H
JuddepeHnnanbl BHICIINX MOPSIKOB

Tema 6 HHTerpajibHoe HCYHCICHHE
JAeliCTBUTEJIBHBIX NepeMEeHHbIX

pyHkuun

HECKOJbKHX

OK 01., OK 05.

Coaep:xkanue JJeKUMOHHOTO0 MaTepuaJa:
JBoitHble MHTErpanbl U UX cBoicTBa. IIOBTOpHBIE MHTErpalbl.
IIpunoxenue JBOMHBIX UHTEIPAJIOB

Tema 7 Teopus psaioB

N

OK 01., OK 05.

Coz[epmalme JICKIIMOHHOT0 MaTepuaJja:




OnpeneneHue  4HCIOBOTO  psija. CpoiicTBa  psAOB.
QDyHKINOHAIBHBIEC OCIEA0BATENLHOCTU U PAIBI

Coaep:xaHue NPAKTHYECKUX 3aHATHIA:
HccenenoBanne cX0UMOCTH PSIOB

Tema 8§ O0bIKHOBeHHBIE AP depeHuATIbHbIEC YPABHEHUS

OK 01., OK 05.

Copaep:xaHue JIEKIHOHHOI0 MaTepHaja:
Obmee n yactHOe pemieHHe AU((epeHINAIFHBIX YpaBHEHUI.
Junddepennnanpcapie ypaBHEHHS 2-TO TTOPSIKA.

Coaep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenne nudepeHnmaabHpIX ypaBHEHAH 2-TO MopsiaKa

Tema 9 MaTpuusl U onpeaeauTe]H

OK 01., OK 05.

CopnepixaHue JJeKIMOHHOI0O MaTepuaJia:
[onmsarue Matpuugsl. [eiictBus nag matpunamu. OnpeaennTens
marpuipl. OOpatHas Matpuna. Panr Marpuist

Conepmaﬂne NPpaKTUHIE€CKHUX 3aHATHIA:
ManI/IHI)I 1 ONPCACIIUTCIIN

Tema 10 Cuctembl JHHEHHBIX YPaBHeHU

OK 01., OK 05.

Copep:xaHue JeKIMOHHOTO0 MaTepHaJsa:

OCHOBHBIE NOHATHS CUCTEMBI JIMHEHHBIX ypaBHeHui. [IpaBuio
pelIeHusT MPOU3BOJIBHOW CHCTEMbl JIMHEHHBIX YpaBHEHUM.
Pemenne cuctemsl TMHEUHBIX ypaBHeHU MeTogoM ["aycca

Copaep:xanue NpaAaKTHYECKUX 3aHITHIA:
CucreMa TMHEWHBIX YpaBHEHUIN

Tema 11 BekTopbl U 1eiicTBUSI ¢ HUMHM

OK01., OK 05.

Copaep:xaHue JIEKHHOHHOT0 MaTepHaja:

Ompenenenne Bektopa. Omepauuy Hax BEKTOPaMH, HX
cBOifcTBa. BrIUnCIeHNE CKAIIPHOTO, CMEIIAHHOTO, BEKTOPHOTO
NPOU3BEICHUS  BEKTOPOB. [IpuinoxxeHUst  CKaJsIPHOTO,
CMEIIAaHHOT0, BEKTOPHOT'O POU3BEICHHSI BEKTOPOB

Conep:xanue NpaKTUYECKUX 3aHATHIA:
Bekropsl U 1eiicTBYS ¢ HUMU

Tema 12 AHaJuTHYeCKasi reOMeTPUs HA IUVIOCKOCTH

40

OK 01., OK 05.

Copep:xaHue JEKIIMOHHOTO MaTepHaJia:

VYpaBHEeHUE NPSAMON HA IUIOCKOCTU. YTOJ MEXAY HIPSIMBIMU.
Paccrostnue ot Touku 0 npsMoil. JIMHUKM BTOPOro mOpsiika Ha
TUIOCKOCTH. YpPaBHEHHE OKPY)KHOCTH, DIIIUICA, TUIEPOONBI U
napaboJibl Ha TIOCKOCTH

Copaep:xaHue NPaKTHYECKUX 3aHSITHIA:
AHaMTHYECKasi TEOMETPHS Ha TNIOCKOCTH

CamocrosiTeabHast  pabora.  Ilpumepnas  TemaTHka
CaMOCTOSATEIbHOI padoThI:

* Pemmenue 3amay mmo TuHEHHO# anreope.

* Pemenne 3aa4 1o aHaJIMTHYECKOI T€OMETPHH.

* Pemenne muddepeHnmansHbIX ypaBHEHUH.

* UHTerpasbHOE  HWCYHCIECHHE, pPEUICHUs  MHTETPAJIOB,
BBIYHCIICHHE HHTETPAJIOB.

* Pemmenue 3a1a4 ¢ KOMIIJICKCHBIMHU YHCJIaMU

30

9K3aMeH




4. VCJIOBUSI PEAJIN3ALIUM PABOYEI IPOTPAMMBI YUEBHOI
JUCHUIINHDBI

4.1 TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEePHAJbLHO-TEXHUYECKOMY 00ecrnedeHHI0

Jis peanu3anuu mporpaMmbl y4eOHOM JTUCIUTUIMHBI HEOOXOAUMBI CIEAYIONTHE TOMEIICHUS:

1.

A-8 KaOuner MareMaTH4eCKMX AWUCHUUIUIMH - ydyeOHas ayAuTOpHsl JUis HPOBEICHUS
3aHATUI BCEX BUAOB, MPEIYCMOTPEHHBIX 00pa3oBaTeIbHON MPOrpaMMOM, B TOM YHCIE
TPYNIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTAIMI, TEKYILIErO0 KOHTPOJIS U MPOMEKYTOUHOM
aTTectanuu. YdeOHas meOenb Ha 28 MOCaJIoYHBIX MECT: apTa 2-X MecTHasi — § IIT.; CTOJ
KOMIThIOTEPHBIN — 12 mT.; kKadeapa HacTobHAS — 1 MIT.; CTOJ ayIUTOPHBIA — | IIT.; CTYII
— 14 mT. nocka kinaccHas — 1 mr. Komnbiorepras texauka: HoyrOyk Asus x5401, 15.6,
intel core 13 5005u 2.0 GHz, O3V 4I'6, SSD 512 I'6. MynbTuMeauiiHas TEXHUKA: YKpaH
Elite Screens M119WS1; npoekrop Epson EB-X18.

4.2 Hepeqeﬂb JIMICH3UOHHOT0 MMPOrpaMMHOIo o0ecneyeHus

1.
2.

Mozilla Firefox - 6paysep
MoiiO¢uc - opuCHBIH maKeT

4.3 UndopmanuonHoe odecrnedenne o0yueHust
4.3.1 OcHoBHas JUTEpaTypa

1.

['onuapenko, B. M. DnemenTs! Beiciieil MaTeMaTHKy. : yueOHUK / B. M. ['onuapenko, JI.
B. Jlummaruna, A. A. PeutoB. — Mocksa : KaoPyc, 2026. — 363 c. — ISBN 978-5-406-
15437-3. — URL.: https://book.ru/book/959538

Tarapuukos, O. B. DnemenTs! Bbiciield MaTemaTuku : yuyeOHuk / O. B. Tarapuuxos, E.
B. llIsen, H. B. ®ununmnosa. — Mocksa : KnoPyc, 2025. — 281 ¢. — ISBN 978-5-406-
14021-5. — URL.: https://book.ru/book/957051

bammakoB, M. U. Matemaruka : yueOnuk / M. . bammakoB. — Mocksa : KHoPyc,
2026. — 394 c. — ISBN 978-5-406-15043-6. — URL.: https://book.ru/book/958781
Kucenes, B. B., Marematnueckoe MOJEIUPOBAHUE COLMAIBHO-DKOHOMHYECKHUX
npoueccoB (Meroapl onTUMalbHbIX pemnieHuid) : ydeOHuk / B. B. Kucenes, B. M.
['onuapenko. — MockBa : KnoPyc, 2024. — 179 c¢. — ISBN 978-5-406-13457-3. —
URL.: https://book.ru/book/954841

Muxaitnos, C. A., MeToas! pemieHus: n300peTaTenabckux 3aaay : yueoHoe nocodue / C.
A. MuxaiinoB. — Mocksa : KnoPyc, 2024. — 284 c. — ISBN 978-5-406-12722-3. —
URL.: https://book.ru/book/952669

4.3.2 JlonoJIHUTEILHAS JJUTEPATYypa (BKJIOYAS NEPHOINYECKHE U3TAHNS)

1.

Owmenwsuenko, B.II. Marematuka : ydeOHoe mocobue / B. II. Omenbuenko ; DO.B.
Kypb6aroBa. - 7-¢ u3n., crep. - PoctoB w/J[ : ®enukc, 2013. - 380c. - (Cpennee
npodeccuoHaibHOE 00pa3oBaHue). 24

CunatopoB, C. B., Ilakersl mpukiaaHelx nporpamMMm : ydeOHoe mocobue / C. B.
CunaropoB. — MockBa : KHoPyc, 2026. — 195 c¢. — ISBN 978-5-406-14836-5. —
URL.: https://book.ru/book/958303



4.3.3 Ilepeyenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. OBC «Jlanby, https://e.lanbook.com/
2. Dnexrponnas oubimoreka «Grebennikony, https://grebennikon.ru/

4.3.4 UnTepHeT-pecypchbl

1. https://www.rscf.ru/Poccuiickuii Hayunsiii ponn | Co3maBas hyHaaMeHT Oyaymiero



5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JUCHUTIJIMHBI
Kox
®opMbI 1 METOIbI OLIEHKH
KOMIeTeHIINN
HaGumoienue 3a BBINOJIIHEHUEM PAKTHYECKOH paOoThI;
KonrponbHas pabdora;
OK 01. IIpomexxyTouHas aTTecTanus;
WHtepriperanus pe3ysibTaToB HAOMIOAECHUH 3a JAEATEIbHOCThIO OOydYaromerocs B Ipolecce
OCBOCHHSI 00pa30BaTEIHHOM IPOTPaMMEI
HabmoneHne 3a BRINOIHEHHEM IIPAKTHIECKOH padoTEI,
KontponsHas pabora;
OK 05. [IpomexxyTodHas aTTecTarus;

WHTtepnperanus pe3ysnpTaToB HAOMIOACHMH 3a AEATEIBHOCTHIO OOYYalOIIErocs B IpoIecce
OCBOCHHSI 00pa30BaTEIHHON IPOTPaMMEI

10




6. JUCT U3MEHEHUWH U JOMOJHEHUN PABOYEN ITPOT' PAMMBI

Ne i/

Buabl lIOlIOJIHeHHﬁ H

Jlara u HoMep NPOTOoKoJIa
3aceganns IIIK, Ha koTopoMm
ObLIH PACCMOTPEHbI H

HopmatuBHbIii TOKyMeHT

M3MEHEeHHH
0100peHbI M3MEHEHHS U
JIONOJTHEHU S
B cBs3m:
- ¢ OOHOBJICHHEM JOTOBOPOB Ha
OKa3aHue ycIyT o

NPENOCTABICHUIO  JOCTyNA K
OBC B CHOHCKH JHTEpaTypHI
BHECEHBI N3MEHEHMS;

- IIPEACTaBICHUH  3aIpOCOB
paboronareneii (B 4acTH
BapuaTUBHBIX JUCHUIIINH;
CpOKOB u 3a1aHUI I
IIPOBEJICHUS. NIPOU3BOJCTBEHHOM
TIPAKTHAKH)

- HM3MCHCHHEM HOPMATHBHBIX,
periaMeHTHPYIOLIHX
JOKYMEHTOB M IPOrPaMMHOTO
obecrnieueHHs

IIpotokon 3acemanms IILK Ne
04 ot 06 HOs1Ops1 2025 T.

DIEeKTPOHHO-OMOINOTECUHAS
cucTeMa H3JarenscTBa «JlaHby
http://e.lanbook.com/

KonTtpakt Ne25-9 ot 14.10.2025.
JocTynHOCTh: €O BCEX TOUYEK
nocryna cetu MaTepHer
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