MuHHncTEpPCTBO KYJBTYPHI U Typu3Ma Kany:kckoi odaactu
I'BIIOY KO «Kany:xckuii 00J1aCTHOM KOJLIEIK KYJIbTYPbl H HCKYCCTB)

YTBEPXJIEHO:
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PABOYAS MIPOT'PAMMA YYEBHOM JUCLUIIJIMHBI

04 01.03. MATEMATUKA U THOOPMATHUKA
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VYyebOnas JUCHUILINHA SIBJISIETCS 00s13aTeIbHON 4acThIO
001enpoeCCHOHAILHOTO IUKJIA OCHOBHON 00pa30BaTENbHOM MPOTpaMMbl B
cootBercTBUM ¢ OI'OC CIIO no cnenuaibHOCTAM CPeIHET0 MPOodecCHoOHaTLHOTO

obpazoBanus (nanee CI10)

Opraamsanus-pazpadorunk: [BIIOY KO «Kamyxckuii 001acTHON KOJIIEIK
KyJIbTYPhl ©  MCKYCCTB)»

Pa3paboTruuk:
CepreeBa Haranbs IlerpoBna, npenomaBarens ['BIIOY KO «Kamyxckuii
00JIaCTHOM KOJUIEIIXK KYJIbTYpbl U UCKYCCTBY, T. Kanyra

PaccmMoTpena Ha  3acemaHuun Onobpena [lenarornyeckum
I[MOK TI'BIIOY KO «Kanyxckuit cosetom ['BIIOY KO «Kamyxckuit
0o0JacCTHOM  KOJJIEK KYJIBTYPhl © OOJACTHOM KOJJIEMK KYJIbTYpPHl U

UCKYCCTBY UCKYCCTBY
IIpotokon Ne 1 ot 30.08.2023 r. npotokoa Ne 1 ot 31.08.2023 r.



COAEPXAHMNE

OBIIIASI XAPAKTEPVICTVIKA PABOYEN [TPOI'PAMMEBI YYEBHOW
AVICLIUTIAVHEBI

CTPYKTYPA " COAEP>KAHUE YUEBHOM AVCIIUITAVHBI

YCAOBUSI PEAAUBALIUY YYEBHOU AVCLIUITAVIHEI

KOHTPO/Ab ¥ OLIEHKA PE3YABTATOB OCBOEHMSI YUEBHOWI
AVICLIUITIAVIHBI



1. OBIIIASA XAPAKTEPUCTHKA PABOYEW
ITPOT'PAMMBbI YYEBHOU JUCIIUIT/INHbI

<«MATEMATHUKA U UHOOPMATHUKA»

1.1. Mecro y4eOHOII JAUCHUIUIMHBI B CTPYKType OCHOBHOH
npodeccnoHaIbLHON 00pa30BaTeJIbHON MPOrPaMMBbI:

yaeOHast JTUCLUILIMHA SIBJISIETCS 00s13aTeTHbHOM YacCThIO
001enpoeCCHOHAILHOTO ITUKJIa OCHOBHON 00pa30BaTEIbHOM MPOTpamMMbl B
cootBeTcTBUM ¢ ®I'OC CIIO 1o crnennanbHOCTH.

1.2. IHeaxr ®W MWIaHHPyeMble PpPe3yJbTaTbl OCBOEHHSl Yy4ueOHOIl
AUCHUIIIMHBI:
B pamkax mnporpamMmbl y4eOHON JUCUMIIMHBI OOYYalOIIMMHUCS OCBaWBAIOTCS
YMEHUS U 3HAHMUSL.
Koapt OK wum IIK, koropblie aKkTyaJquM3UpylOTCs NPH H3YYCHHH Y4eOHOM
JTUCHUNIMHBI

B pesynbrare ocBoeHHs y4eOHOM IMCUUIUIMHBI OOYyYaroLUMCS JOJDKEH
YMETh:

® [POBOJUTH TO>K/I€CTBEHHbIE npeoOpazoBaHus VPpaLHOHAIbHBIX,
NIOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX BBIPAXKEHUH;

e pemiath UppalUOHANBHBIC, JOrapuMUYECKUEe U TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA;

® pelaTh CUCTEMbI YPaBHEHUN N3YUYEHHBIMU METOJIAMU;

® CTpOUTh rpauK 3JIEMEHTAPHBIX (PYHKIUN M MPOBOJAUTH IPeoOpa3zoBaHuUs
rpauKOB, UCIIOIb3Ys U3yUYEHHBIE METO/IbI;

® [PUMEHATH anmnapaT MaTeMATHYECKOTO aHAJIM3a K PEIICHUIO 3a/1a4;

® [PUMEHATH  OCHOBHBIE  METOABl  IeoMeTpuM  (IPOEKTHPOBAHUA,
npeoOpa30BaHuid, BEKTOPHBIN, KOOPJAMHATHBIN) K PEIICHUIO 33]1a4.

B pesynbrare ocBOoeHHA Y4e€OHOW NHUCHUIUIMHBI OOYYaIOIIUMCS JOJDKEH
3HATH:
® TEMaTUYECKUH MaTepuall Kypca.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIUCITUIIIMHBI
2.1. O0beM yueOHOM TMCIMIUIMHBI M BHAbI Y4€0HOI padoThI

Oovem
Buo yueonoi pabomut
yacoe
MaxkcumasnbHasi yueOHas HArpy3kKa (Bcero) 138
Oo0si3aTesibHAs ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero) 94
B TOM YHCJIE:
TEOPETUYECKOE 00yUYeHHUE 43
Jab0paTopHbIe PaOOTHI —
NPAKTUYECKUE 3aHITHUS 51
KypcoBasi paboTa (POEKT) (eciiu npedycmompeHo) —
44

CamocrosiTenpHast paboTa o0ydaromerocs (BCero)

B TOM 4YHCIJIC:.

camocrosiTenbHass paboTa Hax KypcoBOM paboTOM
(mpoekToM) (eciiu npedycmMompeHo)

TBOPUYCCKUC 3aJaHUs

BHCAYANTOPHAsA CaMOCTOATCIIbHAA pa60Ta

VMmozosas ammecmavus 6 popme axsamera (3 cemecmp)




2.2. TemaTu4yecKHUi NJIAH U COAEPKaHUE YUeOHOH AUCHUILIMHBI «MaTeMaTuKa U HH(popMaTHKa»

HaumeHoBaHHe pa3geoB H TeM

Copep:xanue y4eO0HOro MaTepuaJa, 1abopaTopHbie padoThI H

NMpaKTHYeCKHE 3aHATHS, CAMOCTONITEIbHAN padoTa
ol0yyammuxcs, KypcoBasi padora (IpoeKT)
(eciu npedycmompenivi)

O0BeM yacoB

YpoBenb ocBoeHust

Pa3nen 1.

Aneebpa

Tema 1. Pa3BuTHe NOHATHSA 0 YHCTIE

HGHLIG, palroOHaJIbHBIC, ﬂeﬁCTBHTeHLHHG qucia

HpI/I6J'H/I)K€HHI)I€ BBIYUCJICHUA

Tema 2. KopHu, cTeneHn u Jiorapugmsl

Kopenb n-if crenenu

CreneHu u gorapugmbl

Iloka3aTenbHble M J'IOl"apI/I(bMI/I‘IeCKI/IG (l)yHKIlI/II/I

AN —

IMoka3zaTenpHbie W JIOTapU(PMUUECKHE ypaBHEHHS U
HCPABCHCTBA

Tema 3. OcHOBBI TPUTOHOMETPHH

Tpuronomerpudeckue onepariu

[IpeobpazoBaHre TPUTOHOMETPHUCCKUX BhIPAKCHHH

Tpuronomerpudeckue GyHKIUU

bl Bad I e

TpI/II‘OHOMeTpI/I‘IeCKI/Ie YpaBHCHUS

Tema 4. Hauaia MaTeMaTHYeCKOI0
aHAJIN3a

YucnoBble MOCIEAOBATEIIBHOCTH, TIPEAEN YHUCIOBOM

II0CJICAOBATCIIbHOCTHU

[onsTHe MPOU3BOAHOM, hopMyIbl TudhepeHIIMPOBAHUS

DneMeHTapHbIe (DYHKIIMU M UX CBOWCTBA

IIpousBoHbIC 3J1. HDYHKIUH

[TprMeHeHHE TPOU3BOAHON K MCCIICIOBAHMIO () YHKIIMI

HpI/IKHaZlHLIG 3aJa4yu

[NonsTue mepBoobpasHoii. MHTerpa.

HaxoskaeHue miomaau miockux Guryp

Tema 5. YpaBHeHUA 1 HEPABEHCTBA

PaBHOCHMIIBHOCTD YpaBHEHHI

OCHOBHbBIE ITPUEMBI PEeLICHUS YPaBHEHUI

CucteMbl ypaBHEHHUI

ol bl i Bl I B SN RS RS

Pemmenne HepaBeHCTB

Pa3nen 2.

I'eomerpusn

Tema 1. IIpsiMble U MJIOCKOCTH B
NMPOCTPaHCTBe

Bzaumuoe PAaCIIOJIOKCHHUEC NIPAMBIX U IUIOCKOCTEH

[TapanienbHOCTh NPSMBIX M TJIOCKOCTEH

Vs MCKOY NPAMBIMHA U IIJIOCKOCTAMU

Tema 2. KoopanHATBI 4 BEKTOPBI

— NI —

KOOpL[I/IHaTLI U BCKTOPbI B IMPOCTPAHCTBE. CKaJ’IﬂpHOC
IMPOU3BCACHUC BEKTOPOB

IleprieHAUKYISIPHOCTH NPSIMBIX U MJIOCKOCTEH

Tema 3. I'eomeTpn4eckue Teaa

[Tapayenenunepl ¥ TPU3MbI

ITupamu bt

el e

Kpyrasie Tena (miMuap, KOHYC, H1ap)

KonTposabHas pabora




Teoperuyeckue 3aHATHSL:

43

IIpakTnyeckune 3aHATHS:

KontponbHbie ypoku 1o remam

TecToBble 3a/1aHMs 110 TPOUIEHHBIM TEMaM.
JduddepeHnupoBanHoe 3aJaHuUs TI0 BApUAHTAM.

51

CamocrosiTesibHast padora:

BEIONHATE JEHCTBUSL ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHE; peIlaTh IPOCTEHIINE 3aJa4t C IIPOLIEHTAMH.
MPOBOJIUTD TOXK/JECTBEHHBIE IPEOOPAa30BaHMS UPPALMOHAIBHBIX IT0KAa3aTeNIbHbIX, JOrapu(MHUYECKUX BBIPAKEHHIH;
pemars NpocTelIne UppaoHaIbHbIe, TOKa3aTeIbHbIE, JJOrapu(MUUECKHEe YPaBHEHUS, HEPAaBEHCTBA, CUCTEMBI
u3 knaccuduxatopa EI'D 6a30Boro ypoBH:

: pellleHue IPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUH, BHIUUCICHNE 3HAUCHUH TPUTOHOMETPUUECKHX
¢ynkmii o reme u3 kiaccugukaropa EI'D 6azoBoro ypoBHs

paboTa 00y4aromuxcs: CTPOUTH TpadUKU 3NeMEHTapHbIX QYHKIMH ¢ IPUMEHEHHEM [IPOU3BOIHOMN; IPUMEHATh
anmapaTr MaTeMaTHYEeCKOTO aHaJIN3a K peLIeHHIo 3a1a4 6a3oBoro yposH: ETD

paboTa o0ydJaromuxcs: pelieHre YpaBHeHUH, HEPaBEHCTB, CHCTEM; IPOU3BOAUTE OTOOP KOPHEH, 3HaTh TEOPEMBI
0 PAaBHOCHIIBHOCTH YpaBHEHHI

0TpabOTKa HaBBIKOB peIIeHUs 3a1a4 6a30Boro ypoBHs EI'D 1o mIaHUMETpUH U CTEPEOMETPUH; pelIaTh
NPOCTEHIINE 3a1a41 TPAKTHIESCKOTO COACPIKAHUS C HCIIOJIb30BAaHUEM H3yYEHHBIX TEOPEM

peliaTh IpocTeiiue 3a1aull ¢ IPUMEHEHHEM BEKTOPHOI0 U KOOPJUHATHOTO METOAOBBBIYUCIATS 00BbEMBI U
IJIOIIA/IY HOBEPXHOCTH NPOCTEHIINX cTepeoMeTprueckuX (GUryp, BXoasauux B 6a3oBblil ypoBenb ET'D

44

Oos3aTesibHasi yueOHasi HArPY3Ka (TeopeTHyecKre U NMPAKTHYECKUE 3aHATHS)

94

Bcero:

138




3. YCAOBUS PEAAVSAIIVIV YUYEBHON AVICLIUIIAVHBI

3.1. TpeOoBaHusT K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanuzanus yuyeOHON AMCUMILIUHBI TpeOyeT Haauuus y4eOHOro KaOHHeTa
«Marematuka.

O6opynoBanne yueOHOTO KaOMHETa: 00bEMHbBIE MOJIETI MHOTOTPAHHUKOB U
KPYTIBIX TEJl, IEMOHCTPAIIMOHHBIE Ta0uUIlbl, yueOHukH 1o Matematuke ais CII1O,
AJIEKTPOHHBIE Y4eOHBIEC TOCOOUS IO MaTEMAaTHKE.

Texnuueckue cpeacTtBa OOY4YEHUS: KOMITBIOTEPHI, MPOEKTOp, DSKpaH
(MHTEepaKTUBHAS JOCKA), MPOTPAMMHOE OOeCIIeYeHHE.

3.2. UudopMmaunonHoe odecnevyeHue 00yueHust
OCHOBHBIC HCTOYHUKH:

1. boromonor H.B., Camoiinenko II.W. — Marematuka. M.: Jlpoda,
2010. - 400 c.

2. boromonoB H.B. - COopuuk 3amay mno MaremaTuke. YudeOHOE
nocobue. M.: Jlpoda, 2009. - 206 c.

3. Omenpuenko B.I1. - Maremarnka. YueOHoe mocobme. PocToB H//I:
®ennkc, 2011 - 380 c.

4. [lexnenkuit WM. JI. - Marematuka. Y4YeOHHMK JJisI CTYJEHTOB

00pa30BaTENbHBIX YUPEKIECHUM CpelHero MpodeCCUOHATBHOTO 00pa3oBaHUs.
I'pud MO PD - Uzn. uentp" Axanemus", 2011 - 304 c.

NuTepHeT-pecypcehbl:

l. lazera  "Maremaruka"  M3garensckoro  goma  "[lepBoe  ceHTs0ps"
http://mat.1september.ru

2. Marematrka B OTKpBITOM KoJIIe/ke http://www.mathematics.ru

3. Math.ru: Maremaruka u oOpa3zoBanue http:// www.math.ru

4. MOCKOBCKHI LIEHTP HENpephIBHOTO MaTeMmaruieckoro obpazoanus (MLIHMO)
http://www.mccme.ru

5. Allmath.ru — Bcst MaTeMaTuka B 0THOM MecTe http://www.allmath.ru

6. EqWorld: Mup maremarnueckux ypaBHeHuU# http://eqworld.ipmnet.ru

7. Exponenta.ru: oOpa3oBarenbHbIi MaTeMaTHUeCKui calT http://www.exponenta.ru

8. Bcesi anementapnas marematuka: CpenHsisi MareMaTHyecKass WHTEPHET IIKOJja
http://www.bymath.net

9. ['eomeTpuyeckuii mopTai http:// www.neive.by.ru

10. I'paduku Gpynkuuit http://graphfunk.narod.ru

11. Junaktuueckue MaTepuayipl MO HWH(pOpMaTHKE W MaTeMaTuKe http://comp-
science.narod.ru

12. EI'D mo maremaruke: MOArOTOBKA K TECTUPOBAHMIO http://www.uztest.ru

13. 3agaum mo reoMeTpun: HHPOPMALIMOHHO MTOMCKOBas cucTema http://zadachi.mccme.ru


http://mat.1september.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

4. KOHTPOAb U OITEHKA PE3YAbTATOB OCBOEHNSI YUEBHOM

ANCHUITANHDBI

KoHTposnib ¥ oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIUCHUILIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TPOLECCE NPOBEACHUS IMPAKTUUYECKHUX
3aHATAA M JAa00paTOpHbIX pabOT, TECTUPOBAaHUS, a TaKXKEe BBINOJIHEHUS
00y4arolMMHUCS HHIMBUYaTbHBIX 3aJaHHi, TPOEKTOB, UCCIEAOBAHUN.

Pe3yabTarhl 00yyeHust

@opMbI 1 METOAbI KOHTPOJISI
(ocBOEeHHBbIE YMEHHUS, YCBOCHHbIE

OIIeHKHU pe3yJIbTAaTOB 00y4eHUs

3HAHUA)

Yyanuiicd ymeer:

IPOBOJUTH TOKJIECTBCHHBIE
npeoOpa3oBaHus VPPALOHAJIBHBIX, WNHpuBuyanbHas ay IMTOpHAs
NOKAa3aTeNbHbIX, JIOTAPUPMUYECKUX U pabota
TPUTOHOMETPUYECKUX BBIPAKECHUM;

pemarb MppaluyOHaJIbHEIE,
norapudmuyeckue 17} TectupoBanne mno 06a3oBOMY
TPUTOHOMETPUYECKUE YpaBHEHHUS u | ypoBHio EI'D
HEPABEHCTBA,

pemarsb CUCTEMBI ypaBHEHUNI NHauBHIyalbHO,  HCIIONB3YS
V3YYEHHBIMU METOJAMU; pa3IaToO4HbIld MaTepual

CTpOUTh TpaduKu >BIEMEHTAPHBIX

o YMmenue uurtath  rpaduxu
(GyHKIMH W TPOBOIUTH IMpeoOpa3zoBaHUA

GyHKIMI 0 MarepuanaMm 0a30BOTO

rpaukoB UCIIOJIB3YsI U3Yy4YCHHBIC
pag ’ y y ypoBHs EI'D
METOJBL;
MPUMEHSTH anmnapar
TectupoBanue mno 0a3oBOMy
MaTEMaTUYECKOr0 aHaldu3a K PELICHUIO
ypoBHio EI'D
3aJ]1ay;
OPUMEHATH  OCHOBHBIE  METOJbI
Tectuposanue,
reOMeTpun (poeKTHpOBaHUS, .
. .’ | ”HIMBUAYaJbHbII ~ KOHTPOJIb IO
npeoOpa3oBaHui, BEKTOPHBIH,

N pa3aTOYHOMY MaTepUaTy
KOOPJIMHATHBIN) K PEIICHUIO 33]1aY;
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