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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI JUCIHUIIJIAHBI
3JIEMEHTHI BBICIHE MATEMATHKH
1.1. Ob6sacTs npuMeHeHus1 padoyeii IpOrpaMMbl
PaGowyas mporpaMMa JUCHMIUIMHBI —SBJSIETCS COCTaBHOM  YacThl0  IPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpaszoBanus (CIIO) mo cmemumanerocTn 09.02.07 «MHDOpManmoHHbIe

CUCTEMBI U IIPOIPAMMHUPOBAHKE.

1.2. Mecto aucunnimusl B ctpykrype OII CIIO
JucuuninuHa  «OJeMEeHThl  BBICIIEH  MaTeMaTUKW»  SBJSETCS  JUCIHUIUIMHOM

MaT€MaTU4YCCKOIO U O6HICFO CCTCCTBCHHOHAYYHOI'O IMUKIJIA.

1.3. InanupyemMble pe3yJbTaThl 0CBOECHHS THCIUTIIHHBI

Kog}lé[ K, Ymenus 3HaHuUsg

OK I, — BBINOJIHATH OTICPAIIUH HAJT — OCHOBBI MATEMATUYECKOTO aHAJIH3a,

OK 5 MAaTpPUIIAMH U PEIIaTh CUCTEMBbI JMHENHON anredphl U aHATUTUYECKOM
JMHEWHBIX YPABHEHMII; T€OMETPUH;

— pemaTh 3a/1a4u, UCTIOJIb3Ys — OCHOBBHI qu(dHepeHITnaTLHOTO U

yYpaBHEHUS MPSIMBIX U KPU-BbIX MHTETPAIIBLHOTO UCUUCIICHHUS,
BTOPOTO MOpsKa Ha — OCHOBBI TEOPHH KOMITJIEKCHBIX YHCEI.
IJIOCKOCTH;

— TPUMEHSTh METOIbI
muddepeHnnaaTbpHOTO U
WUHTETPaJIbHOTO UCYHUCIICHUS;

— pemath quddepeHnnanbHbIe
yYpaBHCHUS,

— TI0JIb30BAThCS OHATHSIMHU
TEOPUH KOMIUICKCHBIX YUCEIL.




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bua yuyeOHo# paGoThl O0bem yacoB

O0beM THCUMIIUHBI 144
O0beM yueOHbIX 3aHATHIT 108
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 80

71a00paTOPHBIE U MPAKTUYECKUE 3aHSITHS 28
CamocTosiTe/ibHasi yueOHas padoTa 24
KoHncyabTanuu 4
IIpome:kyTouHnasi arTecTanus B opme IK3amMeHa BO 2 ceMecTpe 8

[IpakTnyeckass MNOATOTOBKA NpU pealu3alud JUCHMIUIMHBI OpPraHU3yeTcsl IyTeM
MIPOBEJICHUS MPAKTHUUECKUX 3aHATUN U (W1M) 1a00paTOPHBIX pabOT M MHBIX aHAJIOTHYHBIX BUJOB
y4eOHOM 1eATeNbHOCTH, IPEAYCMATPUBAIONINX Y4acTHe 00YJaloIMXCsl B BBIMOIHEHUH OTAEIbHBIX

2JIEeMEHTOB Pa0bOT, CBA3AHHBIX C Oyaymiei mpodecCHOHALHON ASITEIBHOCTHIO.



2.2. TemaTHuecKkHii I1aH U cofep:kanue qucnunauusl JJIEMEHTHI BBICIIE MATEMATHKA

HaumeHoBanue Conep:xanue yueOHOro Matepuasa u ¢GopMbl OPraHu3anuu AeATeIbHOCTH 00yUal0IIMXCs O6bem B Koabl komneTenuuii,
Pa3aeioB U TeM Jacax (¢opmupoBanuIo
KOTOPBIX
crnocodcTByeT
3J1eMeHT MPOrPaMMBbI
Tema 1. OcHOBBHI Conep:xanue y4eOHOr0 MaTepuaJa 2 OK 1,
TEOPHHU KOMILIEKCHBIX | Ompezenenre KOMIUIEKCHOro Ynciia. DopMbl 3a1IMCH KOMIUIEKCHBIX dnced. ['eomerprueckoe n300pakeHne 2 OK 5
qucen KOMIUIEKCHBIX YHUCEIL.
Tema 2. Teopus Conep:xanue y4eOHOIr0 MaTepuaJa 4 OK 1,
TpeNesioB Uucnorsie ocnenosarensHocT. [Ipenen ¢pynknuu. CBoHCTBa MpeaeiioB 3aMedaTeIbHBIC TPEICIbI, 4 OK 5
packpbiTHe HeonpeaeneHHocTeil. OTHOCTOPOHHME NPeeNbl, KIacCU(HKaIHsl TOUEK pa3pbiBa
Tema 3. Conep:xanue y4eOHOro MaTepuaJa 6 OK 1,
HMuddepentmansroe Onpenenenne npon3BoaHo#H. [Ipon3Boansie u auddepeHimans Beicux nopsakos. [TonHoe uccnenoBanue 6 OK'5
MCHHUCIICHIC yHKIIH ¢bynakuun. [loctpoenue rpadukoB
OJTHOM
JEUCTBUTEIBHON
IIEPEMEHHON
Tema 4. Conep:xaHue y4yeOHOr0 MaTepuaa 24 OK 1,
Muterpanshoe HeonpenenenHslii U onpeaeneHHbli UHTErpal ¥ €ro CBONCTBA. 6 OK5
HCUHCIICHHE byn HecoOcTBeHHbIe HHTErpajibl ¢ OECKOHEYHBIMHU MpeieaMyi HHTETPUPOBaHUSI 2
OZIHOH . Beruncienne onpeeneHHbIX HHTErPaJIoB 2
JEeHCTBUTEIBHOM
. [TpumeHeHne onpeneeHHBIX HHTErPaioB 6
NIepeMEHHOM
IIpakTHyeckne 3aHATUS 8
Beruncienne HeonpeaeIeHHbIX HHTETPaIoB pa3InYHBIMU METOJaMHU. PerieHne 3a1a4 Ha BEIYHUCIICHHE
OIPEeEIEHHOT 0 HHTEeTpaja. Penienue NpuKIafHbIX 3a1a4 C TOMOIIBIO OMPEEIEHHOr0 HHTErpaa.
Beruncienre HecOOCTBEHHBIX HHTETPAJIOB.
Tema 5. Conep:xaHue y4eOHOro MaTepuaJa 6 OK 1,
Huddepentmanbaoe [Ipenen u HeNpPepHIBHOCTH (PYHKIMH HECKOIBKIX IEPEMEHHBIX YacTHBIE IPOU3BOIHEIE. 4 OK 5
ucuncinenue Qyakima | JubdepeHimpyeMocTs HYHKIME HECKOIBKHX TIEPEMEHHBIX. [IpOH3BOIHBIE BBICUIMX MOPSAKOB U
HECKOJIBKUX JuepeHnranbl BBICIINX TOPSIIKOB
HEHCTBUTENbHBIX IIpakTHyeckue 3aHATUS 2
TIEPEMEHHBIX Oo6mnacTp onpeneneHus GyHKIMN ABYX TEPEMEHHBIX. BbIunciieHne yacTHBIX MPON3BOAHBIX. Beruncnenue
moiHoro auddepeHnuana.
Tema 6. Conep:xaHue y4eOHOro MaTepuaJa 6 OK 1,
HnTterpansHoe JIBOliHBIE MHTETpAJIBl U UX CBOMCTBA. [ToBTOpHBIE MHTErpansl. [IpunokeHre IBOIHBIX HHTErPaIoB 4 OK 5
ncuncienne pyakunn | IpakTu4ecKue 3aHATHS 2
HECKOJIBKUX Brranciennie TBOWHBIX HHTETPaJIoB 1Mo odmacti D




JIENCTBUTENBHBIX
TIEPEMEHHBIX

Tema 7. Teopus psgos | Coneprxanue yueOHOro MaTepuaJia 12 OK 1,
Omnpenenenue ynciaoBoro psaa. CoiicTBa psaoB. OYHKIMOHAIBHBIE TOCIEI0BATEILHOCTH U PAJIBI. 4 OK 5,
HccnenoBanne cXOAUMOCTH PSIOB 4
IIpakTHyeckne 3aHATHSA 4
Beruncienye cyMMBI YMCIIOBBIX pAIOB. VcciaenoBaHre YUCIOBBIX PSIIOB Ha CXOAMMOCTh. Pa3noxkeHne
2JIEMEHTApHBIX QyHKIMH B psig MaxnopeHa. [IpubnmkeHHOe BEIYUCIEHHE HHTETPAJIOB C TIOMOIIBIO PSIJIOB.
Tema 8. Cojnep:xanue yueOHOr0 MaTepuaja 12 OK 1,
OOBIKHOBEHHBIE OO0miee n yactHOe penieHue auddepeHnnanbHbIX ypaBHeHU . [nddepeHnuanbapie ypaBHEHHS 2-TO 6 OK 5
muddepeHIuaTbHbIC TopsiIKa.
YpaBHEHUA Pemenne nuddepeHmanbHbIX ypaBHEHHH 2-T0 TTOpsAKa
IlpakTH4eckune 3aHATHS 2
Pemienue pa3nuyHbIX THHOB JuddepeHmanbHbIX ypaBHeHni 1-ro 1 2 — ro nopsakoB. Pemenue 3aga4 Ha
cocraBieHne AudpepeHIaIbHbIX YPAaBHEHHH. .
Tema 9. Matpuiis! u Conep:xkanue y4eOHOro MaTepuaJa 8 OK 1,
OTIpeIeNUTeNN [MTonstue Martpunpl. [eiictBust Haag Marputiamu. Onpeenutens MaTpuibl. OOpaTHas MaTpuua. Panr 6 OK 5
MaTpHILbI
IIpakTHyeckne 3aHATUS 2
Beruncienue onpeaenuresneii 2-ro, 3-ro NopsaKoB pa3IMYHbIMU criocobamu. Pemenue cucreM JTMHEHHBIX
ypaBHeHu# 1o popmynam Kpamepa. Beinonnenue aeiicteuii Hax matpuiiamu. HaxoxxaeHue oOpaTHoOM
MaTpulbl. PelieHre MaTpu4HbIX ypaBHEHUI
Tema 10. Cucremsl Conep:kaHue y4eGHOr0 MaTepuajia 8 OK 1,
JIMHENHBIX ypaBHEHUK | OCHOBHBIE IOHATHS CUCTEMBI JIMHEHHBIX ypaBHEHHMIL. [IpaBuiio penieHus mpon3BOIEHON CHCTEMBI 6 OK 5,
JINHENHBIX ypaBHEHUN. Penienue cucremMpl IMHENHBIX ypaBHEHUN MeToqoM ["aycca
IIpakTHyeckne 3aHATUS 2
Mero/pl pelieHus CUCTEM JIMHEHHBIX ypaBHEHHH: 110 hopmyrnam Kpamepa, ¢ HoMoIpi0 00paTHOM
Marpuuesl, MmetogoM ['aycca.
Tema 11. Bextopsr u Conep:kaHue y4eGHOr0 MaTepuajia 8 OK 1,
JEUCTBUS C HUMH Omnpenenenue Bekropa. Oneparyy HaJ BEKTOPaMH, UX CBOMCTBA. BpruncieHue cKaasipHOro, CMEIIaHHOT O, 6 OK 5
BEKTOPHOT'O TIPOU3BEICHNS BEKTOPOB [IpriioxkKeHus CKaJIIpHOT0, CMEIIIAHHOT O, BEKTOPHOT'O IIPOM3BEACHNUS
BEKTOPOB.
IIpakTHyeckue 3aHATUS 2
JleficTBus Ha BEKTOpaMH B IPOCTPAHCTBE. Perrenne 3aad ¢ NCIIOIb30BaHUEM CKAISIPHOT0, BEKTOPHOTO 1
CMEIIAHHOTO PON3BEACHHS BEKTOPOB.
Tema 12. Conep:xaHue y4eOHOro MaTepuaJa 12 OK 1,
AHanuTHuecKas YpaBHeHME NPsAMOi TMHUU HA IUIOCKOCTH. YTOI MEXIY NPSIMBbIMU. PacCTOsIHHE OT TOYKH [0 IPSMO. 4 OK 5
TEOMETpHsI Ha
TUTOCKOCTH JIvHMM BTOPOTO MOPSAKA Ha TUIOCKOCTH. Y paBHEHHE OKPY>KHOCTH, 3JUTHIICA, THIIepOOosIB! B mapaboisl Ha 4

IIOCKOCTHU




IIpakTnyeckne 3aHATHSA

Pemenne 3a1aq Ha cocTaBiieHHe YpaBHEHUH TPSIMBIX JIMHHUHN TIPH Pa3IMYHBIX CIIOCO0aX 3aJaHusl, NX
nocTpoeHue. Pelienne 3aau Ha COCTaBIIEHHE KAHOHUYECKUX YPAaBHEHMH KPUBBIX BTOPOro MOPSIAKA IO
pa3nuuHbBIM AaHHBIM. [locTpoeHre KpUBBIX BTOPOro nopsaka. Pelenne 3agay NpukIagHOro Xxapakrepa.

IpakTHyeckoe 3a4eTHOE 3aHSATHE 2 OK 1,0K 5
CamocTrosiTesibHAs paGoTa 00yUYalOIIMXCSI: 24
Pemenue 3ama4 Ha cocTaBiIeHNE KAHOHUYECKUX YPaBHEHUH KPHUBBIX BTOPOTO MOPSAIKA. 2 OK 1,0K5
[Monspusie koopanHatel. [TocTpoeHNe KPUBBIX B MOSIPHBIX KOOPAMHATAX: KapAUOUIBI, YIUTKY [lackais, cripains ApxuMerna. 4
Huddepennman Gyakuuu. [Ipumenenue auddepenimana B IpUONIMKEHHBIX BBIYACICHUSIX.
Berruncnenne HeolpeaeaeHHOr0 HHTErpaia pa3InuyHbIMU METOJaMH: UHTETPUPOBAHHUE 10 YacTsIM, IPUMEHEHUE YHUBEPCaIbHOM 2
TPUTOHOMETPUYECKOH MOJICTAHOBKH, HHTErpUpOBaHue (PYHKINH, CoepKalx KBaIpaTHbIA TPEXUWIeH, YacTHbIC
TPUTOHOMETPUYECKHE MOJCTaHOBKH. 6
Pemenue npuxiaaHbIX 3a7a4u ¢ OMOIIBIO ONPEAETICHHOr0 HHTErpaa.
Borunciienne HecOOCTBEHHBIX UHTETPAIOB. 4
Penienue npukiIaJHbIX 3aa4y Ha cOCTaBlIeHUe AU depeHIInaTbHBIX YPaBHEHH TIEPBOTO U BTOPOTO MOPSIIKOB. 2
4
Koncyabranuu 8 -
IIpomexyTouHas aTTecTalMs 4 -
Bcero: 144 -




3. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBI JIMCIUTIJINHBI
3.1. MarepuajibHO-TEXHHYECKOE o0ecreueHne
I[JISI pcaim3an nporpammbl AUCHUIIIMHBI NPCAYCMOTPCHBI CICAYIOIIHUC CICHHUAJIBHBIC
TIOMCIICHUS . KaOMHET MaTeMaTHYECKUX JUCHUIIIINH.
OcHamnienne y4eOHBIX KaOMHETOB W JaOOpaTOpuil YCTaHOBJIEHO B COOTBETCTBUU C

npoTokosiom Metoauyeckoro coBera akynaprera: [IpoTtokon Ne 8 ot 23.06.2025 r.

3.2. UupopmannoHHoe ol0ecnieyeHne peain3aluu NporpaMmbl
[lepeuenr wucnonb3yeMbIX Yy4eOHBIX W3/aHUM, VIHTEpHET-pecypcoB, IOMOIHUTEIHLHOU

JIUTEPATYypPhbI

OcHOBHbIE HCTOYHUKH

1 bapaymxkun, B. B. Marematuka. D1eMeHTHI BhICIIEH MaTeMaTUKHY : y4eOHUK : B 2 TOMax.
Towm 1/ B.B. bapaymkun, A.A. TIpokodrseB. — Mockga : KYPC : UHOPA-M, 2024, —
304 ¢. — (Cpennee npodeccronampHoe oOpazoBanue). - ISBN 978-5-907064-56-0. -
Tekcr : amextponnsii. - URL: https://znanium.ru/catalog/product/2135282

2 bapaymkun, B. B. MaTtemartrka. 371€MeHTHI BBICIIICH MAaTEMATHKH : YI€OHUK : B 2 TOMax.
Towm 2 / B. B. bapaymikun, A. A. IIpokodseB. — Mocksa : KYPC : UTHOPA-M, 2024.
— 368 c. — (Cpennee mpodeccuonanbHoe obpazoBanue). - ISBN 978-5-906923-34-9. -
Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2145214

JlonosHUTe/IbHbIE HCTOYHUKHU

1 IMankwun, A. C. 3agaun ¢ penieHUsIMU T10 BBICIIICH MaTEMaTHUKE, TEOPUH BEPOSITHOCTEH,
MaTeMaTHU4eCKON CTaTHUCTHUKE, MaTEMaTHUYEeCKOMY MTPOrPaMMHUPOBAHHUIO : yueOHOe
nocobue / A. C. lllankun. - 11e u3na., nepepad. - Mocksa : M3narenscko-Toprosas
kopropanus «Jlamkos u K°», 2023. - 402 c. - ISBN 978-5-394-05448-8. - Tekcr :
anextpounsiit. - URL: https://znanium.com/catalog/product/2082512

2 boromonos, H. B. MaremaTuka : yd4eOHUK ISl CPEAHETO MPOPECCUOHATBHOTO
oOpazoBanus / H. B. boromornos, I1. . Camoiinenko. — 6-e uzza., nepepad. u Jom. —
Mocksa : U3narensctBo FOpaiit, 2025. — 400 c. — (IIpodeccuonansnoe o6pazoBanue).
— ISBN 978-5-534-21352-2. — TekcT : anekTpoHHbIH // OOpazoBaTenbHas miardopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/581714

3 baspun, U. 1. Maremaruka a5 TEXHUYECKUX KOJUIE/DKEH M TEXHUKYMOB : Y4€OHUK U
MPAKTUKYM Ul cpeqHero npodeccruonansHoro oopazosanus / M. U. baspun. — 2-e
u3 ., ucrp. u gon. — Mocksa : M3parenscrBo HOpaiit, 2025. — 397 ¢. —

(ITpodeccuonanbuoe obpazobanue). — ISBN 978-5-534-08026-1. — Texkcr :



anekTpoHHbIN // Obpa3zoBatenbHas mnatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/561750

DJIEKTPOHHBIE pecypchl
1 Caiit xypHana «OyHIaMeHTaIbHAS U MPUKJIAIHAS MaTeMaTHKay. -
URL:http://mech.math.msu.su/~fpm/rus/fpmosn.htm
2 Cait xypHana «MaremaTrueckuii coopauk». - URL:
https://www.mathnet.ru/php/archive.phtml?jrnid=sm&wshow=contents1&option_lang=r
us
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA JUCIIUIIJIMHbI

PesynbTaTsl 00y4yeHust

Kpurtepuu ouenkun

(I)OpMI)I M METOAbI OICHKH

3HaHus:

OCHOBBEI MaTEMaTHIECKOTO
aHaJM3a, JIMHEHHO! anreOpbl
Y aHAINTHYECKON TeOMETPUH;
OCHOBHI TG hepeHITNATHEHOTO
Y MHTETPALHOTO
WCUHCIICHHUS;

OCHOBBI TEOPHHU
KOMIUTEKCHBIX YHCEIL.

YMeHus:

BBITIOJIHSATH OTIEPAIMN HaJl
MaTpHLIaMH U PeliaTh
CHCTEMBI JIMHEWHBIX
YpaBHEHHUH;

pelars 3a/1a4u, UCTIOIb3ys
ypaBHEHHS IPSIMBIX U KPH-
BBIX BTOPOT'0 TOpSAKA HA
TUTOCKOCTH;

NPUMEHSTH METOJBI

i depeHnnanTBEHOrO U
UHTETPAIIBHOT'O HCUUCIICHNS;
pemats auddepeHuanbHbe
ypaBHEHHSI;

H0JIB30BAThCS MOHITUAMU
TEOPUH KOMIUIEKCHBIX YHCEI.

«OTINIHO» - TCOPCTUYCCKOEC

Kypca
MOJIHOCTBIO, 0e3 Tpo0enoB, yMeHUs

COACpIKaAaHNEC OCBOCHO

c(hOpMHPOBaHBI, BCE
IpeyCMOTPEHHBIC pOrpaMMoit
yd4eOHble  3aJaHHs  BBIOJHEHBI,
KaueCTBO HMX BBIMONHEHHS OICHEHO
BBICOKO.

«Xoporoy - TEOPETHYECCKOES
COJIepIKaHUe Kypca OCBOEHO
MOJIHOCTBIO, 0e3 npo0eoB,

HEKOTOpbIe YMEHHs C(HOPMUPOBAHBI

HEN0CTaTOYHO, BCE
IIPElyCMOTPEHHBIE porpaMmon
yueOHbIE  3aJaHUS  BBIIIOJNHEHHI,
HEKOTOpbIE BUJIBI 3aJJaHUI

BBIINOJHEHBI C OLIMOKAMHU.

«Y 1OBJIIETBOPUTEIBHO» -
TEOpPETHYECKOe COIepKaHHEe Kypca
OCBOCHO YacTHYHO, HO MpoOeNbl He
HOCAT CYIIECTBEHHOTO Xapakrepa,
HEOOXOMMMbIE YMEHUs paboThl ¢
OCBOCHHBIM MaTepHajoM B OCHOBHOM
copMHpOBaHBI, OOJILLIIUHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMOit

o0y4yeHus yaeOHBIX 3a/1aHUH

BBIINOJHEHO, HEKOTOpHIe us3
BBITIONIHEHHBIX ~3aJaHUHA  COAEpKaT

OIIHOKH.

«HeynoBnerBopuTenbHO» -
TEOPETHYECKOE COIEpIKaHUe Kypca He
OCBOCHO, HEOOXOAWMBIE YMEHHUS He
copMHUpPOBaHEL, BBITIOJTHEHHEIE
yueOHbIe 3alaHus conepKaT rpyObIe
OIIHOKH.

3HaHU:

—  OIICHKA IO pe3ybTaTaM
YCTHOTO OIpoca,

—  OIICHKA IO pe3ybTaTaM
MUCEMEHHOT'0 OIpoca,

—  TPOMEXYTOYHAs aTTCCTAIHS.

YmMenust:

—  YCTHBI onpoc;

—  BBINOJHECHUE
WHIUBUAYAIBGHBIX 3aaHUI
Pa3IUYHOM CIIOKHOCTH;

—  OIICHKA OTBETOB B XOJIE
Oecenpl;

—  TECTUPOBAHUC;

—  TPOMEXYTOYHAs aTTeCTAIHS.
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