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PABOYAS IIPOTPAMMA YYEBHOM JUCHUIIINHBI
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IIporpamMmma noaAroToBKM ClelHAJNCTOB CPeJHEro 3BeHa
09.02.01 - KomnbloTepHbIe CHCTEMbI H KOMILIEKCHI
Cpennee npogeccuoHaibHoe 00pa3oBaHue
KBanudukauust BbINyCKHUKA

CHICNUAIHUCT M0 KOMIIBIOTEPHBIM CUCTEMaM

Ounas ¢popma 00yueHnust

Hanab4yuk, 2023 r.



PaGouas mporpamma yueOHoM mucrurummabl OIL01 DiaeMeHTHI BbICHIEH MaTeMATHKH
pa3paboTtana Ha ocHOBaHUH DeaeparbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTA I10
CHENMAILHOCTH cpeiHero npodeccuoHanbroro oopazopannu 09.02.01 KoMmmbroTepHbIe CUCTEMBI
U KOMIUIEKCHI, YTBEPKIEHHOI 0 puKa3oM MuHucrepcTBa oOpazoBanus u Hayku Poccuiickoii De-
nepammu ot 25.05.2022r. Ne 362, yueOHOro 1uiaHa 1o mporpaMMme MOJATOTOBKH CIICIUAMCTOB
CPEIHETrO 3BEHA.

CocraBureas: Xynadosa @.T., npenooasamens

Pabouast mporpamma yueOHOM TUCIUTIITMHBI pacCMOTpeHa 1 oj00peHa Ha 3aceganuu [[K
Be0 TexHonoruu u ynpasieHus 0azaMu JaHHBIX
[Iporokon Ne 10 ot « 15 » utonsa 2023 ropa.

[Mpencenarens LK @, T. Kynabosa
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1. OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI YUEBHOI
JUCHUILINHDBI

OI1.01 DJIEMEHTHI BBICIIE MATEMATHUKH

1.1. Mecto y4eOHOIl JUCHUILIMHBI B CTPYKType HporpaMmbl MOATOTOBKH
CHEHHATHUCTOB CPEAHEro 3BeHa: sBIIAETCS 005A3aTEIbHOM 4YacTbhio 0OHIENPO(EeCCHOHAIBHOTO
LUKJIA.

1.2. IIe.m, U IIJIAHUPYEMBIC PE3YJIbTATBI OCBOCHUSA NUCIHUIIJIMHBI:

B pamkax mporpamMmMmbl y4eOHOW NUCHMIUIMHBI OOYYarONTUMUCS OCBAWBAIOTCS YMEHUS U
3HAHUS

Kon YMenus 3HaHug
IIK, OK
OK 01, OK 02 OCHOBBI MATEMATHIECKOT'O

[IpuMeHATH COBpEMEHHBIN
MaTeMaTH4YE€CKUI UHCTPYMEHTApUI
JUISl peIIEHUs] TPAKTUYECKUX 3a4a4.

IIK 1.1, IIK 2.1 aHajmn3a, JMHEHHOM anreOphl 1

AHATUTUYECKOM T€OMETPHUH.

[IpuMeHsI TP METOIUKY TTOCTPOCHHUSI
Y aHaJM3a MaTeMaTHYEeCKUX
MOJEIIEN JUIST OIIEHKU COCTOSHUS
SABJICHUW U MPOIIECCOB B YaCTH
MaTeMaTH4eCKOro aHaJIN3a,
JMHEHHOH areOpsl.




2. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIIUILIVHBI

2.1. O0BbeM yueOHON AUCHHUILIMHBI U BUABI Y4eOHOIi padoThl

Buj yueOHoii paboTnl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 96

B T.4. B (popMe NPaAKTHYECKOH MOATOTOBKH 48
BT. 4..

TEOpETUIECKOe 00yUeHUE 48

MPaKTUYECKHUE 3aHITHS 48

IIpome:xyTouHasi arrecTanus B ¢popme 1uppepeHIHPOBAHHOIO
3a4yera




2.2. TemaTu4ecknii IVIaH U COepPKaHNe Y4eOHON TMCIUIINHBI

HaunmeHoBaHue Coaepxanue yqeOHOro MaTepuaJia i (pOpMbI OPraHU3ANNHU AeSITETbHOCTH Oobem, ak. u/ | Koabl koMneTeHIui
pa3aejioB 1 TeEM oﬁyqamnmxca B TOM 4YucCJjie¢ B H JINYHOCTHBIX
popme pe3yabTaros,
NPAKTHYEeCKOH (¢popmupoBanuio
nOoAr0OTOBKH, KOTOPbIX
aK. 4 CIOCOGCTBYET
3JIEMEHT IPOrpaMMbl
1 2 3 4
Pasnea 1. DiiemeHTHI JIMHEHHOI aJredpbl 1 aHAJTUTHYECKOI reoMeTpUHU 42
Tema 1.1. Coaepxanue yueOHOro MaTepuajia 6 OK 01, OK 02
Marpuner u onpene- | 1. Toustue marpuusl. JlelcTBis Hax MaTpuiamMi. Onpe/eTuTe b MATPULIEI. K 1.1, TIK 2.1.
JHTEIH CBoiicTBa OIpeIeuTeNeii. 4
2. OoOparnas matpuria. Paar marpuiel. Oniepanuy HaJl MaTPHITAMH.
B TOM 4uncsIe NIPAKTHYECKUX U JJA00PATOPHBIX 3aHATHI
[IpakTunueckoe 3ansatue Nel. BeinoHeHre onepanuii HaJl MaTpuLiaMu 2
Tema 1.2. Conep:xxaHue yueOHOro Marepuaja 8 OK 01, OK 02
Cucrembl JIMHEHHBIX | 1, OCHOBHBIE IOHATHS U onpenenenus. Meton ["aycca 4 IIK 1.1, TIK 2.1.
YPABHCHHUH. 2. Meton obpatHoit matpuilsl. [IpaBuno Kpamepa.
B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
[IpakTrueckoe 3ansatue Ne 2. PenieHue cuCTeM JTMHEUHBIX 5
ypaBHEHUH.
[IpakTuueckoe 3anstue Ne 3. [IpumeHeHre pa3IMyHbIX METO/IOB PEIICHUS JTUHEH- 5
HBIX YPaBHEHUH
Tema 1.3. Kommiekc- | Conep:xanue yuedOHOro Mmarepuasia 8 OK 01, OK 02.
HbIC HNC/Ia 1. TloHsTHE KOMIUIEKCHOTO YKciia. DOpMBI IPEICTABICHNUS KOMIUICKCHBIX YUCEI 4 IIK 1.1, TIK 2.1.
2. ]JleWcTBUS ¢ KOMIUIEKCHBIMU YHUCTIAMHU.
B ToM yKciIe NPAaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
[Ipaktuueckoe 3anstue Ne 4. JIeicTBUS ¢ KOMILJIEKCHBIMUA YUCIAMH 4
Tema 1.4. Coaepxanue yueOHOro MaTepuajia 20 OK 01, OK 02.
DJIeMEHTBI AHAIMTH- | 1 BekToph! Ha IIIOCKOCTH U B IPOCTpaHcTBe. Onepaiun Hajl BeKTopamu. IToHs- 11 IIK 1.1, IIK 2.1.

YeCKOoi reoMeTpuu

tHe 0a3uca. JInHelHas 3aBUCUMOCTD BCKTOPOB.




2. Marpuna nuHeitHoro oneparopa. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HA-
YEHHsI JIMHEWHOIO OIepaTopa.

3. VYpasuenus nuauid. [Ipsimast Ha miockoctu. KpuBbie BTOporo mopska.

4. IlpsiMast ¥ TJIOCKOCTH B MMPOCTPAHCTBE.

B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHI 8

[IpakTrueckoe 3ansatue Ne 5. BellnoniHEHUE NEUCTBUM C BEKTOPAMM. 2

[IpaxTnueckoe 3ansatue Ne 6. 3aganue u onpeaeacHue NapaMeTpoB NPSIMbIX Ha 9

IJIOCKOCTH U B IPOCTPAHCTBE

[Ipaktuueckoe 3anstue Ne 7. 3aganue onpeaeeHne napaMmeTpoB KPUBBIX BTOPOTO 4

MOPSAJIKa HA TUIOCKOCTH.

PyOGexnblii KOHTpPOJIbL 3HaHU Nel 1
Paznen 2. OcHoBbl 1 PpepeHnaJIbLHOr0 U HHTErPaJibHOI0 HCHHUCICHUS 54
Tema 2.1. Conep:xxanue y4eOHOIro Marepuasia 10 OK 01, OK 02
Ipenens! u Henpe- 1. Ywucnossie pynkiuu. [Ipeaen unciaoBoit mociaen0BaTeIbHOCTH 6 I[IK 1.1, TIK 2.1.
PEIBHOCTE 2. OcHOBHEBIE TeOpEMEHI O Tipeaenax GyHKuui. HermpepsIBHOCTD (QyHKIHN

B TOM 4mciie IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 4

[Ipaktuueckoe 3anstue Ne. 8. Beraucienue npeaenos GyHKIUH 4
Tema 2.2. Conep:xxaHue yueOHOro MaTepuajia 16 OK 01, OK 02
Hu¢pepenumnanbHoe 1. Tlonstue npousBoaHoi. Tabauia npou3BoaHbIX. OCHOBHBIC MTPaBHIIA IIK 1.1, IIK 2.1.
ucuuncIeHne muddepeHupoBaHus.
GyHKIUM 0THOM
nepemenHoi 2. OcHoBHBIE TeopeMbl auddepeHImanpHoro ucuncienus. MccnenoBanue 8

(GYHKIUH C TOMOIIBIO TPOU3BOIHBIX.

3. JuddepeHman u ero NpuIoKeHUS.

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8

[IpakTueckoe 3ansatue Ne 9. Beruucienue npou3BOIHBIX. 4

[Ipaktuueckoe 3ausatue Ne 10. MccnenoBanue GpyHKIUN C TOMOIIBIO TPOU3BOIHBIX. 4
Tema 2.3. Coaepxxanue yueOHOro MaTepuajia 12 OK 01, OK 02
Auddepenuuanbubie | Bynpr quddepeHunansHbIX ypaBHEH!H 1epBOro HOpsaka. MeToIbl peleHns 4 IIK 1.1, IIK 2.1.
YPaBHEHU JUHEWHBIX U epeHINaTbHBIX YPaBHEHUH IEPBOTo MOPSIKA.

B ToM yKciIe NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 8

[Ipaktuyeckoe 3anstue Ne 11. Pemenne nuddepeHnnanbHbIX ypaBHEHHHA 8




Tema 2.4. Coaepxxanue yueOHOro MaTepuajia 12 OK 01, OK 02
HuTerpannuoe 1. TlepBooOpa3Has ¥ HEONpeneIeHHBI HHTErpasl. MeTO bl HHTETPUPOBAHUS IIK 1.1, IIK 2.1.
HH = =
ucaueaenue 2. OmnpeneneHHbIN HHTErpa U ero cBorcTBa. [IpunokeHus onpeaeneHHoro 4
(pynkuuii oqHoiM
. UHTErpaia
nepeMeHHOMH -
B ToM ymKcie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHI 10
[IpakTnueckoe 3anatue Ne 12. Boruncnenue onpeieleHHbIX HHTErpaioB 4
[IpaxTueckoe 3ansatue Ne 13. Perenue npakTHueckux 3a7ad ¢ MpUMEHEHUEM 6
CBOMCTB MHTETPAJIOB
PyOGexHblii KOHTPOJIb 3HAHUIN No2 1
IIpomexyTounas arrecTanus 1
Bcero: 96




3. YCJOBMUS PEAJIN3AILIMA YUYEBHOM JUCIUATLIMHBI

3.1 TpeGoBaHus K MUHMMAJIbHOMY MATepPHAJIbHO-TeXHNYECKOMY 00ecre4eHu1o
Peanuzanus y4eOHON IUCHMIUIMHBI TpeOyeT Hanuuus KabuHeta «MaTeMaTH4ecKuX
JTMCLUIUIAHY», OCHAIIIEHHOT'O 000PYOBaHUEM U TEXHHUECKUMH CPEICTBAMU OOYUYCHHUS:
- pabouero mMecra npenoaaBaTes;
- paboumnx MecT 00ydaromuxcs (10 KOJIMYECTBY O0yJaIOIINXCH);
- Y4EOHBIX HATJISIHBIX OCOOMI (TaOIHIIBI, TIIIAKATHI);
- KOMIUIEKTa Y4eOHO-METOANYECKON TOKYMEHTAIH

3.2. UudopmanuonHoe odecneyenue 00yueHus
IlepeyeHbr peKOMEHAYEMBIX YYeOHBIX M3AAHUHA, OMOJHHUTEJLHOH JIMTEPATYPHI,
3JIEKTPOHHBIX 00Pa30BaTeIbHBIX H3IAHUH

OcCHOBHBIEC HCTOYHUKU:
1. Briciast MmaTrematuka : ydeOHUK U IPAKTUKYM JJIsl CPETHETO MPO(ECCUOHATILHOTO

obpazoBanmsi/ M. b. XpunynoBa [u 1p.]; mox oOmed pemakinueir M. b. XpumyHoBO#,
WN. N. llpiranok. — Mocksa : M3marensctBo FOpaiit, 2022. — 472 ¢. — (IlpodeccuonanpHOe
obpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr : smekTpoHHBIH // OOpa3oBarenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/491581 .

2. [[umaues, B. C. Hauana Briciieit marematuku : yueonoe nocodue / B. C. Illuna-
4yeB. — 5-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1476-
5.— Tekcr: omektpoHHblii / Jlane @ snekTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/211175 .

3. EnpuanunoBa, I'. I'. DnemMeHTHI BbICIIEH MaTeMAaTHKU. THUIOBBIE 3aJaHUS C IPUMeE-

pamu pemiernit : yaeoHnoe mocooue / I'. I'. Enpuannnosa, P. A. MensuukoB. — Cankr-IlerepOypr
: Jlanw, 2020. — 92 c. — ISBN 978-5-8114-4670-4. — TekcT : s1exTpoHHbIl // JIaHb : 37IeK-
TpoHHO-OubOaHoTeuHas cucrema. — URL: https://e.lanbook.com/book/139329.

I[OIIOJIHP[TCJIBHLIC HCTOYHHKH

1. JleBuenkoBa, T. B. Maremartuka : yueOHoe mocobue : B 2 wyactax / T. B.
JleBuenkoBa, O. A. KumknnoBa. — Mocksa : MI'TABMub um. K.U. Ckpsouna, 2021 — Yacts 2
— 2021. — 95 ¢. — Tekcr : anekTpoHHBIN // JlaHb : 3MeKTpOHHO-OMONIMOTEYHAsT CHCTeMa. —

URL: https://e.lanbook.com/book/331367.
2. Martenenok, A. I1. Beiciias maTtematuka : yueOHO-METOqMYECKOe mocodue : B 4

yactax / A. II. Marenenok. — Hosomosonx : III'Y, 2019 — Yacts 1 : DaeMeHTH THHEHHOMN
anreOpbl. BBenenne B maremaTnueckuil ananus. JuddepeHnumanbHoe ucyucieHHe (yHKIUU
OJTHOH TepeMeHHON. DIeMeHThl BeKTOpHOM anredpsl — 2019. — 224 ¢. — ISBN 978-985-531-
674-0. — Texkct : »nexTpoHHbIN // JlaHb : 3mekTpoHHO-OmMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/176972


https://urait.ru/bcode/491581
https://e.lanbook.com/book/331367

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

YYEBHOM JUCLUAILIVUHBI

Pe3yabTaThl 00yueHus

Kputepun onenku

MeToabI OLIEHKH

Ilepeyenn

3HaHHﬁ, 0CBAUBACMbIX B paMKaXx I

OCHOBBI JIMHEHHOU ai-
reOpbl ¥ aHATUTHYECKON
reOMETPUH

OcHoBbl UG GepeHIm-
QIILHOTO ¥ WHTETPAIBHOTO
WCUUCIICHUS;

OCHOBBI TEOpPUH KOM-
TUIEKCHBIX YHCEIL.

«OTAIUYHO» TEOPETUUECKOE
coJiepKaHne Kypca OCBOCHO TOJTHO-
CTBIO, O€3 TIpoOeioB, ymMeHus chop-
MHUPOBAHBI, BCE IMPEIYCMOTPCHHBIC
POrPaMMOi y4eOHBIC 3aIaHUS BbI-
MOJTHEHBI, KAYECTBO UX BBIITOJIHECHUS
OILIEHEHO BBICOKO.

«Xopo110» - TEOPETHIECKOE CO-
Jep)KaHnue Kypca OCBOEHO ITOJHO-
CThIO, 0e3 MpOOesioB, HEKOTOPHIE
yMeHHUsl CQOpPMHUpPOBaHBI HEAOCTa-
TOYHO, BCE MPEAYCMOTPEHHBIC MPO-
rpaMMOl y4eOHBIC 3aaHHsI BBITION-
HEHBI, HEKOTOpbIC BHUIBI 3aJaHUAN
BBITIOJTHEHBI C ONITHOKAMH.

«Y10BJIETBOPUTEJIBHO» - TEO-
peThdeckoe  cojlep:kaHue Kypca
OCBOEHO YaCTHYHO, HO MPOOeIbl He
HOCST CYIIECTBEHHOTO XapakTepa,
HEOOXOMMBIE YMEHUSI PabOTHI C
OCBOEHHBIM MaTepHUajoM B OCHOB-
HOM c(hopMUpOBaHbBI, OOJBITUHCTBO
OPEeyCMOTPEHHBIX  MPOTrpamMMOi
0o0y4eHHsT y4eOHBIX 3aJaHUN BBI-
MOJIHEHO, HEKOTOPhIE U3 BHIIOJIHEH-
HBIX 3aJ]aHUl coiepKaT OMIUOKH.

«Hey/10BJ1€TBOPUTEIHHOY
TEOPETUYECKOEe COAEpKaHHE Kypca
HE OCBOEHO, HEOOXOAUMbIE YMEHUS
HE CHOPMUPOBAHBI, BHITIOJHEHHBIE
ydeOHbIe 3a/1aHuUs COAepKaT IrpyObie
OIIIMOKH.

CHMILIMHBI
KoHTposns  ycBoeHMs
3HAHUM  IPOBOJUTCI B

¢dopMe KOHTPOJBHOU pa-
OOTBI.

Kontpons ¢popmupona-
HUA YMEHUH IPOU3BO-
IUTCs B (popMe OIIEHKH pe-
3yJbTaTOB TPAKTUYECKUX
pabort

PyG6exHbIit
3HAHUN

KOHTPOJIb

Huddepenunponan-
HBIH 3a4eT

Hepeqeﬂb yMeHHﬁ, 0CBAMBACMbIX B paMKaXx JHCHHUIIIMHBI

[Ipumenars coBpeMeH-
HBIM MaTeMaTUYECKHU HH-
CTPYMEHTApUN I peuie-
HHUS IPAKTUYECKUX 3a7ad.

[IpumeHATs METOIUKY
IOCTPOEHHUS U aHaJIM3a Ma-
TEMATUYECKUX  MoJeleit
JIJIsI OLICHKHU COCTOSIHUS SIB-
JICHWM M TPOLIECCOB B Ya-
CTH MaT€MaTH4YECKOIr'o aHa-
Tu3a, TMHEWHOU anreOpshl.

«OTau4HoO» TEOPETHYECKOE
coziep)KaHHe Kypca OCBOCHO IMOJHO-
CThIO, 0€3 poOenoB, ymeHus chop-
MHPOBaHBI, BCE IPETyCMOTPEHHBIC
nporpamMmoii yueOHbIe 3a/1aHHS BbI-
TIOJTHEHBI, KAUY€CTBO MX BBHITTOJTHEHHS
OLICHEHO BBICOKO.

«XO0po1Io» - TEOPETHYECKOE CO-
Jep’KaHue Kypca OCBOEHO IOJHO-
CThbIO, 0€3 MpoOesoB, HEKOTOphIE
yMeHUsI C(OPMHUPOBAHBI HEIOCTa-
TOYHO, BCE MPEIyCMOTPEHHBIE MPO-
rpaMMOoN yueOHbIe 3a/laHus

KoHTponms  ycBoeHHs
3HAQHUW  TPOBOJHUTCS B
dopmMe KOHTPOJIBHOH pa-
OOTBI.

Kontpons ¢popmupona-
HUA YMEHUH IPOU3BO-
IUTCs B GOpMeE OLIEHKHU pe-
3yJbTaTOB IPAKTUYECKUX
pabor

PyGexHbrii
3HAaHUU

KOHTPOJIb




BBITIOJIHEHBI, HEKOTOPHIE BUIBI 3a-
JTAHUH BBITTOJIHEHBI C OITMOKAMHU.

«Y10BJIETBOPUTEIbHO» - TEO-
peTuyeckoe CoAepiKaHue Kypca
OCBOCHO YaCTHYHO, HO TIPOOENBI He
HOCAT CYIIECTBEHHOTO Xapakrepa,
HEOOXOIUMBbIE yMEHHsS paboThl ¢
OCBOCHHBIM MaTe€pHajloOM B OCHOB-
HOM c(hOpMUPOBaHBI, OOJIBIIMHCTBO
IPEIYCMOTPEHHBIX  MPOTPAMMONA
oOyuyeHHs y4eOHBIX 3aJaHUN BBI-
MIOJTHEHO, HEKOTOPBIE U3 BBITIOHEH-
HBIX 33IaHUI COJIEPKAT OIIHOKH.
«Hey/10B/1€TBOPUTEILHO» - TEO-
peTnyecKoe cofepikaHue Kypca He
OCBOEHO, HEOOXOTUMBIE YMEHUS HE
c(OpPMHPOBAHBI, BHITIOJTHEHHBIE
y4eOHbIE 3aJaHHs COJIEPXKAT TPy-
Oble OIINOKH.

JuddepenunpoBan-
HBIHN 3a4eT




