MuHHCTEPCTBO 00pa30BaHus, HAYKH U MOJIOAEKHON MOJUTUKA
KpacHoaapckoro kpas
roCyapCTBEHHOE OFOIKETHOE MPOPECCUOHATTLHOE 00pa30BATENBHOE YUPEKICHUE
KpacHoaapckoro kpas
«KpbIMCKUit ”HAYCTPUATBHO-CTPOUTENbHBINA TEXHUKYMY

PABOYAS [TIPOTPAMMA YUEBHOMU JNCIIUIIINHBI
EH.01 Maremarnka

0 CIENUATBHOCTH
08.02.09 MonTax, HalaaKa U SKCIUTyaTalus 3JIEKTPO0OOpyA0BaAHUS

INPOMBIINUICHHBIX U I'PAKAAHCKHUX 3aHUN

2023



PaccmoTpeHa umknoson ™ YTBepxaeHa

METOAMNYECKON KOMUCCHEN O Mur"TBMOY KK KUCT

«TOYHBIX 1 €CTECTBEHHbIX HayK»

30 aBrycta 2023 r,’

MMp”~ce™atenb ' BLL [[LnOMN1IHUK
E.P. EHamyKoBa

PaccmoTpeHa
Ha 3acefaHnKn negarornyeckoro coBeTa
npoTtokon Ne 1ot 3i aBrycra 2023 T.

Paboyas nporpaMma y4yebHOW AWMCUMNIMHBLI  pa3paboTaHa Ha OCHOBE
(befiepasibHOrO  rocyfapCTBEHHOro  06pa3oBaTe/IbHOM0  CTaHAapTa  CpefHero
npodeccnoHanbHOro obpasoBaHus No cneuynanbHocTy 08.02. 09 MoHTax, Hanagka u
aKCnyataums 31eKTpoo6b0opyaoBaHMS MPOMbILLIEHHBIX W TPaXAAHCKUX  3[LaHWN,
yTBEpXKaeHHOro Mpukazom MuHo6pHaykn Poccun ot 23 sHBapsi 2018 roga N 44,
3aperncTpupoBaHHoro B MuHiocTe PP  09.02.2018 N49991, Bxogan]ein B
YKPYMNHeHHYtO rpynny crneynanbHocTeir  08.00.00 TexHMKa W TEXHOMOIMMM
CTPOUTENbCTBA.

OpraHu3zaums paspabotunk: N6MNOY KK KUCT

Pa3paboTuuK: Cuguponyno N.H.,
npenogasatens MBIMOY KK KUCT
KBa/IMuKaums no guniomy:
yunTeslb MaTeMaTuku

(nogneit)

PeLieH3eHTbI C.M. Kypanau, yunTtenb MaTemMaTKu
MBOY COLL Ne24
KBanugukaums no aunaomy:
yunTeNb MaTeMaTUKU

Tepew;eHko T.H., npenogasaTenb
BMNOY KK KTK
KBanmukauus no gunniomy:

(moanwuce)



COJIEPKAHUE

. OBIIIASI XAPAKTEPUCTHKA PABOYEHU ITPOI' PAMMBI
YUEBHOU JUCIUIUIUHBI

. CTPYKTVYPA U COJIEP’)KAHUE YUEBHOU
JIUCLTUTIUHBI

. YCJIOBUS PEAJIM3ALIMMYYEBHOM JUCLIMITIMHBI

. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHS
YUEBHOU JUCIUIUIUHBI

13
14



1 OBIIAAL XAPAKTEPUCTHKA PABOUYEHN ITPOTPAMMBI YUYEBHOU
JMUCIHHUIJVIMHBI «EH.01 MaremaTuka»

1.1. MecTo AUCUMILIHHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOW MNPOrpaMmbi:

Vuebnas gucimmmaa «EH.O1  Maremarvkay  gBiasgercs  0043areNbHOM  4acThiO
MaTeMaTHYeCKOro # OOINero eCTeCTBEHHOHAYYHOT'O IMKIa OCHOBHOHM 0Opa3soBarebHOM
nporpaMmbl B cooTBeTcTBHH ¢ PI'OC mo cnemmambrocTr 08.02.09 MonTaxk, Hamagka u
SKCIUTyaTanus 3JIeKTPOOOOPYIOBaHMS MPOMBIIIICHHBIX W MPAKIAHCKUAX 3AHAH.

Ocoboe 3HaueHwe aucuumimHa wMeeT mpu Gopmupoarru u pazeurum OK 01, OK 03,
OK 10, 0K 11.

1.2. leab u nj1aHupyemMbie pe3y/bTaTbl 0CBOEHHUS AUCLHUIJIUHbI
B pamkax mporpamMMbl yd4eOHOW MHCIMIUIMHBI OOYYAIOIMAMHCS OCBaWBAIOTCS YMEHHS H
3HAHUS

Kon YMeHnust 3HaHusn
11K, OK

OK 01 — HaXOIUTb IIPOU3BOAHYIO — OCHOBHBI€ [IOHATHUS U METOIbI MATEMATUYECKOIO

OK 02 3JIEMEHTapHON QyHKUIHY, aHaJmn3a,

OK 03 — BBINOJIHSTH J€HCTBUS HAJ — METOIUKY pacuera ¢ MPUMEHEHUEM KOMILJIEKCHBIX

OK 09 KOMIIJICKCHBIMHM YHCJIAMHU, YU CET,

OK 10 — BBIUUCIATH NOTPEIHOCTH — 6a3oBble oHsTHS TU(PPepeHITNANTBHOTO U

OK 11 PE3yJIbTaTOB ACUCTBUS HAl HHTETPAIbHOTO UCUHUCIICHUS,

IIK 1.1 npUOIKEHHBIMH YHCIIAMH; — CTPYKTYpY IudxpepeHINaIbHOIO YpaBHEHUS,

IIK 2.4 — pelaTs npocTerime — CIIOCO0BI peIeHHsT TPOCTEHIINX BUIOB YPABHEHUI;

IIK 34 YPaBHEHUS U CUCTEMBI — onpeneneHue MPUOIMIKEHHOTO YHCIia U

IIK 4.3 YPaBHEHHU, MOTPEIHOCTEN,

JIP 4 — 3aJ1aBaThb MHOXECTBA U — NOHATHE MHOXKECTBA, 3JIEMEHTOB MHOXECTBA,
BBITOJIHATH ONEPALIU HAl CIOoCOOBI 3a1aHUSI MHOKECTB M OTIepaLliiii HaJ HUMH,
HUMHY, — MOHATHE BEKTOPA, ONEpPaluu C BEKTOPaMHU,
— HaxOAUTb BEPOSITHOCTb B MIPUMEHEHNE BEKTOPOB IIPU PEIICHUH 33124,
MPOCTEMIINX 3a4a4aX, — 3JIeMEHThl KOMOMHATOPHOTO aHAJIN3a, — —
— BBIIOJIHSTD ONpeneNeHre BEPOATHOCTH, MPOCTEHIINE CBONCTBA
apu(MeTHIecKre ONepan ¢ | BEpOSTHOCTH,;
BEKTOpaMu, — MOHATHE YNUCJIOBOIO Psifia, BUABI PSAOB, TEOPEMY
— NPUMEHSATD psiabl Pypoe Dypre, pasnoxkeHue B psa Pyppe HEKOTOPBIX
111 HEKOTOPBIX (PYyHKITHH, byHKIUH.
BCTPEYAIOLIUXCS B
3JIEKTPOTEXHUKE.




2. CTPYKTYPA Y COJEPKAHHUE YYEBHON TUCIUILTAHBI

2.1. O0bem y4eOHOI AUCUUIINHBI H BU/bI Y4e0HOH paGoThl

Bun yue0Hoii padoThl

O0neM B yacax

O6bem o0pa3zoBaTeIbHOI NPOrpaMMbl y4eOHOH AMCHUIINHDBI 94
B T.4. B (popMe NPAKTHYECKOH MOAr OTOBKH 12
B TOM YHUCJIE:

TeopeTndyeckoe odydeHne 80
OPAKTUYECKUE 3aHATUS 12
Camocmosmensnas paboma 2

IIpomesxkyTounas arrecranus B ¢popme aud ¢ e peHUHPOB AHHOTO
3a4eTa




2.2. TemaTu4ecKuii naaH v cofep>kaHune y4ebHoM AUCLUMNINHBI

HanmeHoBaHMe CofepxXaHue yuebHOro martepmana u opMbl opraHusaumnm LessTeNIbHOCTU
pasfgenoB u TeM obyyarouwmnxcs
1 2

Paszgen 1. MoHATKe o0 uncne. KomMnieKcHble yncna

Tema 1.1. PasButue Copep>xaHne yyebHOro matepuana

NOHATUA O YunC/e Llenble, paumoHaibHble N AeCTBUTENbHbIE Yncna. MpuennxeHHoe 3Ha4YeHme
Be/INUYMHbI. AGCONIOTHAA U OTHOCUTENIbHAsA NOrpeLlHoOCcTN. [eAcTBUA ¢
NPUGNNXKEHHbIMM 3Ha4YeHUsIMU. CpaBHEHME YNCN0BbIX BblpaXXeHuii. CTaHaapTHas
3anucb uncna. [eicTBmA ¢ uncnamm B CTaHAApPTHOM BUe.

Tema 1.2. KomnieKcHble Copep)xaHne y4yebHOro matepuana

uncna OnpegeneHne  KOMIMJIEKCHOro  uucna.  [elcTBUTeNlbHas W MHUMas  4acTb.
leomeTpyyeckass  uHTepnpeTauus.  Anrebpanyeckasi,  TPUIOHOMETPUYECKas MU
nokasatesibHas opMa 3anucu 4ducna. Mofynb M apryMeHTbl KOMMJIEKCHOIO YMCna.
Mepexos 13 04HON (HOPMbI 3aMUCU KOMIJIEKCHBIX YMCeN B APYryto. ApuMeTnyecKme
orepaumn Hag KOMM/IeKCHbIMU Ynciamu. Bo3sefeHue B CTeNeHb.
B Tom uncne, NnpakTUYeCKMUX 3aHATUIA 1 NabopaTopHbIX paboT
«BbInonHeHve LeliCTBUIN C KOMMIEKCHBIMU YMC1amMmy.
CnoxeHwue, BblUMTaHWE, YMHOXEHWE U ie/IeHNe KOMIEKCHbIX YnCen B
anrebpanyeckoin 1 nokasatenbHOM opmax. MepeBos KOMMNAEKCHbIX YMCEN U3 OLHOM
(hopMbI B APYryHO.
CamocTtoATenibHadA pabota obyyarowmxca
OdhopmrieHMe oT4HeTa Mo NPaKTUYeCKOMY 3aHATUIO Nol

Pasgen 2. MaTtemaTn4yecKunini aHanms

O6bem
B yacax

10

2*

12

Koabl KOMMOeTeHL U,
(hOopMUNPOBAHMIO
KOTOPbIX
crnocobcTByeT
3/1eMEeHT nporpammsil
4

OK 02

OK 10

OK 11
MK 11, MK 2.4
MK 3.4, NMK4.3

JIP 4

OK 01

OK 03

OK 10

NnK 2.4

MK 3.4

JIP 4



HanmeHoBaHue
pasfienoB N TeEM

1
Tema 2.1. PyHKUNK
O[IHOW He3aBUCUMOM
nepemMeHHo. OCHOBHbIe
anemMeHTapHble (yHKUUN

Tema 2.2. MNpegen un
HenpepbIBHOCTb

Copep>xaHne yuebHOro matepuana n (oopmMbl opraHmMsaunum AesaTesibHOCTU
obyyarouwmnxcs

CopepxaHue yyebHOro matepunana

AprymeHT n yHKUMA. O6nacTb onpesesieHns 1 06/1acTb 3HaYeHN dyHKUMK. Cnocobbl
3afiaHnsa YHKUMN: TabNIMYHbINA, rpanyeckunii, aHaIMTUYECKUIA, C/I0BECHbIN. CBoMCTBa
(OYHKLMN: YEeTHOCTb, HEYETHOCTb, MEPUOANYHOCTb, MOHOTOHHOCTb, OrPaHUYEeHHOCTb.
OCHOBHble 3/1leMeHTapHble PYHKLUN, NX CBOMNCTBA N IPafmKu.

CofgepxaHue yyebHOro matepunana

Uncnosast NocnefoBaTeNlbHOCTb U ee npegen. Mpeaen yHKUMM Ha 6eCKOHEYHOCTU U B
Touke. OCHOBHbIE TeopeMbl 0 Npefenax. MepBblli 1 BTOPOI 3amMeyvaTtesibHble Npeaessbi.
HenpepbIBHOCTb PYHKLUMM B TOUKE U HA MPOMEXYTKe. TOUKM paspbiBa MNepBOro u
BTOPOro poja.

Pasgen 3. JlnHeliHasa anre6pa

Tema 3.1. MaTpuupl 1
ornpefennTennu.

CopepaHue yue6HOro maTepumana

MoHATMe MaTpuubl. Tunbl MaTpuy,. AeicTBUA C MaTpuUamn: COXKeHWe, BblYMTaHue
MaTpuL, YMHOXEeHWe MaTpuubl Ha 4YnUCI0, TPAHCMOHMPOBAHWE MATPUL, YMHOXEHMe
MaTpuL, BO3BELEHME B CTEMEHb.

OnpegennTenb KeagpaTHoi Matpuubl. Onpegenutenu 1-ro, 2-ro, 3-ro nopsigKoB.
Mpasuno Capptoca. CBoCTBa ONpeLeninTenei.

CogepkaHue yue6Horo maTepuana

O6bem
B yacax

14

Koabl KOMMOeTEHL WA,
(hOopMUNPOBAHMIO
KOTOPbIX
crnocobeTByeT
3/1eMEeHT nporpammsil
4
OK 01
OK 02
OK 11
MK 4.3
NP 4

OK 02
OK 09
NnK 11
NnK 2.4
MK 3.4
JIP 4

OK 01
OK 02
OK 03
NnK 11
NnK 2.4
NK 3.4
MK 4.3
JIP 4

OK 01



HanmeHoBaHue
pasfienoB N TEM

Tema 3.2. Cucrtembl
JINHENHbIX ypaBHEHWA.

Copep>xaHne yuebHOro matepuana n (oopmMbl opraHmMsaunum AesaTesibHOCTU
obyyarouwmnxcs

2

OCHOBHbIle MOHATUA U ONpPeLeneHns: 06w MiA BUA CUCTEMbI JIMHENHbIX ypPaBHEHWI C 3-MS
nepeMeHHbIMW.  COBMECTHble  OMnpefe/ieHHble, COBMECTHblE  HeonpeneseHHble,
HECOBMECTHbIE CUCTEMbI IMHENHbIX ypaBHEHWUIA. PeLeHne CUCTeM JIMHEHbIX ypaBHeHUIA
no cgopmynam Kpamepa, meTogom lFaycca 1 ¢ NOMOLLH 06paTHOM MaTpurupl.

B Tom uncne, npakTU4ecKNX 3aHATUIA 1M NabopaTopHbIX pabdoT
«PeLleHne CUCTEM NNHENHbIX yPaBHEHNI pa3NYHbIMK CrIOCO6amMm».

PelleHne cncTem NMHENHbIX ypaBHeHNA 3 nopsigka MeTogoM Kpamepa, MeTogom
Maycca v c NOMOLLBIO 06paTHOM MaTpuLbl.

Pasgen 4. 9neMeHTbl aHaIMTUYECKO FeOMeTPUN

Tema 4.1. BekTopbl

Tema 4.2. YpaBHeHNSA
NPSIMON Ha M/I0CKOCTW.
KpuBble BTOpOro nopsaka

CopaepxxaHue yuebHOro matepuana

MNoHAaTve BekTOpa KoopanHaTbl U a/inHa BekTopa. CrioXeHue N BblYMTaHWe BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4umco. PaccTofHMe Mexzy ABYMS TOYKaMM Ha MI0CKOCTW.
CkanspHoe npou3BefieHNe BEKTOPOB. YT/bl, 06pasyeMble BEKTOPOM C  OCAMMW
KoopavHaT.  YTnbl Mexay BeKTtopamu. KonnmHeapHOCTb WM MEPreHANKYNAPHOCTb
BEKTOPOB.

CopepxaHue yyebHOro matepunana

Obulee ypaBHeHVMe MpPsMONA. BeKTOpPHOE W KaHOHWYECKOe YypaBHEHWE MPSMOINA.
YpaBHeHVe NpsAMOA B OTpe3Kax. YpaBHeHWe MPsAMOA C Yr/ioBbIM KO3(DMULMEHTOM.
YpaBHeHVe MNPAMONA, NPOXOAsLLEr uYepe3 [Be [AaHHble TOYKW. YTON Mexay [AByMS
NPAMbIMU. Y C/10BME NapasfieNlbHOCTU U NePneHANKYIAPHOCTU ABYX NpambIX. KpuBble
BTOPOro nopsifKa: OKPY)XXHOCTb, 3naunc, runepbona, napabona.

O6bem
B yacax

2*

Koabl KOMMOeTEHL WA,
(hOopMUNPOBAHMIO
KOTOPbIX
crnocobeTByeT
3/1eMeHT nporpammeil
4
OK 02
OK 03
MK 2.4
MK 3.4
MK 4.3
NP 4

OK 02
OK 03
OK 09
NK 11
NnK 2.4
NK 3.4
MK 4.3
JIP 4

OK 01
OK 02
OK 09
NnK 11
MK 4.3
JIP 4



Koabl KOMMOeTEHL WA,

HanmeHoBaHue CofepxxaHuve y4yebHOro matepuana n popmMbl opraHu3aumn LeATENbHOCTH O6bem (popMypoBaKiio
pasfenos n Tem obyyatoLmxcs B yacax KOTOPBIX
crnocobeTByeT
3/1eMeHT nporpammeil
1 2 3 4
B TOM umncne, NpakTUYeCKUX 3aHATUI N nabopaTopHbIX pa6oT 2*
«CocTaB/ieHMe YpaBHEHNSA NPSAMOi». 2
CocTaBfieHWe ypaBHeHWI NpsMO pasnnyHbIX BUAOB. MNepexos 0T 04HOro BMaa
YypaBHEHUSA K Jpyromy
Pasgen 5. QuddepeHynanbHoe ncumcrieHne 12
Tema 5.1. MNponssogHasn CogepxxaHue yyebHoro martepunana 6 OK 01
(hyHKLMN OnpegeneHne npPou3BOAHON (YHKUMW.  [TeOMETPMUYECKUI A CMbIC/T MPOU3BOAHOIA. OK 02
MexaHW4YeCKnin cMbIC/ MPon3BoAHON. [MpaBuna anddepeHunpoBaHus. MNMponsBogHble OK 03
OCHOBHbIX 3/1IeMeHTapHbIX (PYHKUMIA. MponsBogHas CNoXKHo (yHKumK. MNponsBogHas 4 OK 10
CIOXKHOM (PYHKUMM 1 06paTHbIX TPUIFOHOMETPUYECKUX (PYHKLUMIA. BTopasi Npon3BogHas MK 11
1 MPOU3BOAHBIE BbICLLIMX MOPSAKOB. nK2.4
B Tom uucne, NpaKTUYECKUX 3aHSATUIA 1 NabopaTopHbIX pa6oT 2* NnK3.4
«BbluncneHne NponssBoaHbIXN) NP 4
HaxoxzeHne npon3BoAHbIX 3/IEMEHTAPHbIX U C/IOXKHbIX PYHKLWA, NCNOMb3ysA npasuia 2
AndepeHLMpoBaHMS.
Tema 5.2. MNpunoxkeHune Copep>xaHne yyebHoOro matepuana 6 OK 01
NPON3BOLHOM WccnegoBaHne (OyHKLUMM C MOMOLLLIO MPOW3BOAHOM: MHTEpPBa/ibl MOHOTOHHOCTU W OK 02
3KCTPeMYMbI yHKUMN. ACMMNTOTbI. MprMeHeHne BTOPOI Npon3BoaHoN. HanpasneHme NnK?2.4
BbIMYK/NOCTU rpadmka QyHKUuK. Touku nepermba. O6Lasn cxema WcCCnefoBaHUA 6 NK 3.4
(DYHKUMIA. MK 4.3
NP 4
Pasfnen 6. IHTerpanbHoe ncyucrieHne 10
Copep>xaHne yyebHOro matepuana 6 OK 01



HanmeHoBaHue
pasfienoB N TEM

Tema
6.1.HeonpegeneHHbI
WHTerpan

Tema 6.2. OnpefeneHHbIN
nHTErpan

Copep>xaHne yuebHOro matepuana n (oopmMbl opraHmMsaunum AesaTesibHOCTU
obyyarouwmnxcs

2
MepBoo6pasHas 1 HeonpeaeneHHbl nHTerpan. OCHOBHbIE CBOMCTBA HEOMPEeAeNeHHOro
WHTerpana. Tabnuua WHTerpasioB. MeTof4bl MHTErPUPOBaHUA: HenocpeacTBEHHOe
WHTErpupoBaHne, MeToj Pas/ioKeHNs, MeToj 3aMeHbl MEPEMEHHON.

B Tom uncne, NnpakTUYeCKMUX 3aHATUIA 1 NabopaTopHbIX paboT

«HaxoxgeHve HeonpeaeneHHbIX MHTErPasioB».

BbluncneHne HeonpeaeneHHbIX MHTErpasioB Nno Tabnuvue NHTerpasos

(HenocpeACTBEHHOE UHTErpYpPOBaHUe), METOLOM Pa3/OXeHUS U 3aMeHbl NMepeMEHHOIA.
CofepxaHue yyebHoro matepunana
MoHATMe onpegeneHHOro nHTerpasia. CBoMCTBa ONpPeAeNIeHHOro MHTerpana. 3agada o

HaXOoXAEeHUN NoWaan KPUBOAMHENHON Tpaneuun. dopmyna HbloToHa-S1enbHULA.
BbluncneHne onpeaeneHHOro uvHTerpana. BbluncneHve nnowiagein naocKux duryp.
BbluncneHne reoMeTpUYECKMX, MEXAHUYECKUX, (U3NYECKUX BEMNUMH C MOMOLLIbHO
onpejeneHHOro UHTerpana.

Pasgen 7. QuddepeHunanbHble ypaBHEHUS

Tema 7.1.
OunddepeHumansbHble
ypaBHeHUSA NnepBoro
nopsiika c
pasfensiowmmmncs
nepeMeHHbIMN

CopfepxxaHue y4ebHOro matepmnana

OuddepeHunan yHKumn. 3agaun, npusogauime K AuddepeHLanbHbIM YpaBHEHNUSAM.
MoHATHE 0 AuddepeHUManbHOM YypaBHeHUN. [AuddepeHunasnbHble ypaBHEHUA C
pasgensrowmnumMmcsa nepemeHHbIMU,. O6LLME N YaCTHbIE PeLLeHNS.

CopaepxxaHue yuebHoOro matepuana

10

O6bem
B yacax

2*

12

Koabl KOMMOeTEHL WA,
(hOopMUNPOBAHMIO
KOTOPbIX
crnocobeTByeT
3/1eMeHT nporpammeil
4
OK 02
OK 03
OK 10
MK 2.4
MK 3.4
NP 4

OK 01
OK 02
OK 03
OK 10
MK 2.4
K 3.4

NP 4

OK 01
OK 03
NnK 2.4
MK 3.4
JIP 4

OK 01



HanmeHoBaHue
pasfienoB N TeEM

1
Tema 7.2. OfHOPOAHbIE
AnhpepeHLMaibHbIe
ypaBHeHUA NepBoro
nopsifka.

Tema 7.3. JInHeliHble
O4HOPO/AHbIE YpaBHEHNS
BTOPOro nopsigka c
NOCTOSIHHbIMU
KoahuumneHTamm.

Pasgen 8. Pagbl

Copep>xaHne yuebHOro matepuana n (oopmMbl opraHmMsaunum AesaTesibHOCTU
obyyarouwmnxcs

2

OnpegeneHne JIMHEHOro  AngepeHUMaIbHOr0O  ypaBHEHMS MNepBOro  nopsiaka.
NInHelHble ypaBHEHUA C MNepeMeHHbIMU KoaduuveHTaMun. 3afjayun, nNpusBofALLMe K
Of4HOPOAHbIM AndepPeHUNATIbHBIM YPaBHEHUAM MePBOro rnopsgka. AropuTM peLleHmns
OL4HOPOAHbIX AN depeHUNaIbHbIX YPaBHEHWIA.

CopepxaHue yyebHOro matepunana

OnpegeneHne JIMHENHOT0 OLHOPOAHOrO AuddepeHLManbHOr0 ypaBHEHUA BTOPOro
nopsgka. OCHOBHblE METO/bI PELUEHUS.

B TomM uncne, NnpakTUYeCKUX 3aHATUIA 1 NnabopaTopHbIX paboT

«PelleHVe anddepeHUnanbHbIX YpaBHEHW».

PelueHune anddepeHumanbHbIX YpaBHEHWIA NepBOro Nopsifka ¢ pasgensowmmMmmncs
nepeMeHHbIMW, OAHOPOAHbIX AntdepeHUNaIbHbIX YPaBHEHNS MepBOro nopsaka u
JINHENHbIX OAHOPOHbIX YPaBHEHMSA BTOPOro rnopsigka ¢ NOCTOAHHbIMU
KoathhmumeHTamMm.

CogepxxaHue y4yebHoro martepunana

Uncnosble psabl. Heobxoanmblii M AOCTATOYHbIA MNPU3HAKWM CXOAMMOCTU  psifa.
3HakonepemMeHHble 1 3HaKoYepeayrowmecs psagbl. MNMpu3sHak cxogmumocTn JleiibHuua ons
3HaKouepegyrowmxcs pagoB. CTeneHHble pafbl. PasnoxeHue (yHKUWIA B CTEMeHHbIe
pagbl. BbiuncneHne onpegeneHHbIX UHTErpanos ¢ nomowb. CTeneHHbIX psgoB. Psgbl
dypbe. TpuUroHoMeTpudeckuii psg Pypbe. PasnoxeHve B pan Pypbe QyHKLUN,
3aflaHHO B NpomexyTKe 0< X <271. PaznoxeHue B psigbl dypbe HEKOTOPbIX YHKLIMIA,
4acTO BCTPEYANOLNXCHA B 3/IEKTPOTEXHUKE.

Pasgen 9. OCHOBbI AMCKPETHON MaTeMaTUKKU

11

O6bem
B yacax

2*

Koabl KOMMOeTEHL WA,
(hOopMUNPOBAHMIO
KOTOPbIX
crnocobeTByeT
3/1eMEeHT nporpammsil
4
OK 03
MK 2.4
MK 3.4
NP 4
OK 01
OK 03
MK 2.4
MK 3.4
NP 4

OK 01
OK 03
OK 10
NnK 11
NnK 2.4
NK 3.4
JIP 4



Koabl KOMMOeTEHL WA,

HanmeHoBaHue CofepxxaHuve y4yebHOro matepuana n popmMbl opraHu3aumn LeATENbHOCTH O6bem (popMupoBaKiio
pasfesnioB n TeM obyyatroLmnxcs B yacax KOTOPBIX
crnocobeTByeT
3/IeMeHT NporpaMmsl
1 2 3 4

Copep>xaHne yyebHoOro martepuana 4 OK 02
MpeaMeT AUCKPETHON MaTeMaTUKW. MecTo U posib AUCKPETHOW MaTeMaTKK B CUCTEME OK 11
MaTEMaTUYECKMX HAayK M B pelleHuMn 3ajad. OfeMeHTbl M MHOXecTBa. 3afaHue MK 4.3
MHOXeCTB. Onepayun Haf MHOXecTBamu. CBolicTBa 4 NP 4
onepauuini Hag MHoxecTBaMu. OTHoweHUsA. CBolicTBa OTHOLWEHWI. [dnarpammbl
dlinepa-BeHHa.

Pasgen 10. Teopus BEpOSATHOCTeM N maTeMaTnyeckasa ctaTucTuKa 4
Copep>xaHne yyebHOro matepuana 4 OK 01
JNeMeHTbl KOMOMHATOPHOIO aHa/In3a: pasMeLLeHnsl, NepecTaHOBKM, COYeTaHNS. OK 02
dopmyna 6uHoMa HbtoToHa. Cny4aiHble cobbITUA. BepoOATHOCTL COObITUS. OK 03
MpocTeliive cBONCTBA BEPOSATHOCTMU. . OK 10
3agaun MaTeMaTMUeCcKoi CTaTUCTUKN. ChydaiiHasi BeMUMHA M 3aKOH ee MK 11
pacnpegeneHuns. MaTtemaTU4ecKoe 0XugaHue 1 AUcnepcus cyvamnHom BeNIMUNHDI. JIP 4
MpomexkyTouHasa atTectaums B hopmMe JUMHEPEHLMPOBAHHOIO 3a4eTa 2
Bcero: 94
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3. YCJ/IOBUA PEAJTM3ALINA MPOrPAMMBbI YUEBEHOW
ANCUNTITTNHA!
3.1. Ana peanusaymmn Nnporpammbl y4ebHOW AUCUUNNVHBI NPeayCMOTPEHbI
cnepytolme cneymasibHble NOMeLLeHNS:
KabuHeT “"MaTtematnkam, OCHaLLEHHbI

obopynoBaHMEM:

- aBTOMaTM3MpOBaHHOE paboyee MeCcTo npenogasarens n paboyve Mecta
0byuyaroLmNXCs;
TEXHUYECKMMM CPpeCTBaMU 00yUeHUS:

- - Ka/IbKy/IATOPS

- KOMMbtOTEP C NNUEH3NOHHbIM NporpammHbIM obecrneyeHvem,
MY/IbTUMEANANpPOEKTOopP, IKPaH.
KomnnekT y4yebHO -MeToANYECKON JOKYMeHTauun (Yy4ebHMKM 1 yyebHble nocobus,
COOPHMKM YNPAKHEHWNIA, KAPTOUKM-334aHNSA, KOMM/EKTbI TECTOBbIX 33JaHWi1, Habop
My/bTUMeAna rnpe3seHTauUmi).
3.2. VIH(hopmauoHHOoe obecneyveHVe peanmsaunm nporpaMmmbl

Ona peanusaumm nporpaMmmbl  6M6MOTEYHbIA  OHA 06pa3oBaTe/bHON

opraHu3aumMm VMeeT TredyaTHble W/WAM  3N1EKTPOHHbIe  06pa3oBaTe/ibHble U
MH(POPMaLMOHHbIE  Pecypcbl,  PEKOMeHAyemble A/ WUCMOJIb30BaHUA B
06pasoBaTenbLHOM MpoLecce.
3.2.1. lNeyaTHbIe n3gaHnA

1 Tyces B.A., N'puropbes C.I'. Marematuka gns npogeccuia n cnewmanbHOCTeN
CoLMaNbHO -3KOHOMMYECKOr 0 npogonns. : Akagemnsa, 2017 T.

3.2.2. ONeKTPOHHbIEe N3aaHNSA

1 ViHthopmaumoHHbIii nopTtasn. (Pexum goctyna): URL:
https://eknigi.org/estestvennye _nauki/page/7/ «3neKTPOHHbIE KHUTW - UCTOYHUK
3HaHun XXI Beka» (pata obpalleHuns: 16.11.2018).

2. VIHopmaumoHHbIv noptan. (Pexxum goctyna): URL: www.aldebaran.ru -
ANeKTpoHHas 6ubnnoTeka KHUr(gata obpalleHuns: 16.11.2018).

3. VIHopmaunoHHbIv noptan. (Pexxum goctyna): URL: www.biblio-online.ru -
AneKTpoHHas bubnnoteka «KOpainT» (gaTa obpalleHns: 16.11.2018).

4. NHhopmaLmoHHbIin noptan. (Pexxum goctyna): URL: www.matcabi.net - KabuHeT
MaTemMaTUKN OHfaiH (garta obpalleHns: 16.11.2018).
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4. KOHTPOJ/Ib U OINEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIIMHBI

PesyabTraTrbl 00yueHust

Kpurepuu ouenku

MeToabl OLle HKH

3Hanusa

— OCHOBHBIX NOHSITUH H METOJIOB
MaTEMaTHYECKOTO aHaJIH3a;

— [0 METOZINKE pacueTa ¢
PUMEHEHNEM KOMITJIEKCHBIX YHCElT,
— 110 Oa30BBIM MOHSITHSIM
mdxpepeHInaIbHOTO |
UHTETPAIBHOTO NCUUCIICHHS,

— CTPYKTYpbI Iu(pepeHIHATBHOTO
ypaBHEHUS,

— CIIOCOOOB peIeHnsT MPOCTEHIINX
BUJOB YPaBHEHUI,

— IO ONPEeAENCHHIO NPUOIKEHHO-
rO YKCJa U MOTPELIHOCTEN,

— MOHATHS MHOXECTBA, 3JIEMEHTOB
MHOJKECTBA;

- criocoObl 33AaHNUSI MHOKECTB U
onepauui HaJ HUMU,

— MOHATHE BEKTOPA, OTEepaIUH C
BEKTOPaMU; MPUMEHEHHE BEKTOPOB
NIPH pEIleH UM 3374,

— 3JIEMEHTOB KOMOMHATOPHOTO
aHau3a,

— I10 OTIPENEeNICHUIO BEPOSITHOCTH,
MPOCTEMIIMX CBOMCTBA BEPOSITHOCTH,
— MOHATHS YUCIOBOTO Psia, BUIOB

PSIOB.

JleMOHCTpalysi 3HaHUI OCHOBHBIX
MOHATHH U METOAOB
MaTeMaTUYEeCKOro aHalInu3a
JleMOHCTpanus 3HaHUM IO
0a30BbIM TTOHSTHSIM
mdpepeHInaIbHOTO U
HUHTErpaJbHOIO UCUUCTIEHUS
JleMOHCTpanus 3HaHUM IO
OTIPENEICHU IO MPUOIHKEHHOTO
YHCJIa U OTPELIHOCTEN
JleMOHCTpanus 3HaHUU 11O
MOHATUAM MHOKECTBA, 3JIEMEHTOB
MHO>KECTBa

JleMOHCTpanus 3HaHUU 11O
MOHATHUIO BEKTOPA, OIlepaLusM C
BEKTOpaMu; MPUMEHEHUIO
BEKTOPOB IpH pPeLIeHUHU 3a/1a4
JleMOHCTpanus 3HaHUN
3JIEMEHTOB KOMOMHATOPHOTO
aHaiau3a

JleMOHCTpanus 3HaHUM 11O
OTpeeNIEHHUIO0 BEPOSTHOCTH,
MPOCTENLIMX CBONCTBA
BEPOSITHOCTH

JleMOHCTpalus 3HaHUI MOHATUS

YUCJIOBOTO psaa, BUAOB PAOOB.

O1ueHka pe3ynbTaToB
JESATENbHOCTH
oOy4arommxcst Mpu:

- BBITIOJIHEHUH
MPAaKTUYECKUX 3a0aHUM;

- IPOBENCHU U
IIPOBEPOYHBIX padoT;

- IPOBEIEHUH ONPOCOB,;

- PELICHUHN CUTYAIlHOHHBIX
3a1a4;

- BBITIOJIHEHUH
CaMOCTOSITETIBHOH paboTHI;
- IPY IOJTOTOBKE U
BBICTYIUJICHHUH C TOKJIAJIOM,
COOOIIIEHUEM,
Mpe3EHTAL e,

- IPOBENCHU U
MPOMEXKYTOYHON
aTTeCTaLNH

YmMmeuus

— HaXOAWUTb NMPOU3BOAHYIO
3JIEMEHTAPHON QPyHKIHH,

— BBINOJIHATD JEHCTBUS HAJ
KOMILJIEKCHBIMH YU CJIAMU,

— BBIYUCJIATL NOTPEIHOCTH
PEe3yJBTATOB AECUCTBUS HAl
npuOIMKEHHBIMH YN CIIAMH;

— pelaTh NpoCcTele ypaBHEHUs U
CHUCTEMBI YPaBHEHUI,

—3a7]aBaThb MHOXECTBA U BBIMOJIHATh
onepanuy Haj HUMH,

JleMOHCTpaLus yMEHUH HaxOAUTh
MPOU3BOIHYIO 3JIEMEHTaPHOU
byHKIHH

JeMoHCTpanus yMEeHU N
BBIMIOJIHATD JIEHCTBUS HaJ
KOMITJIEKCHBIMU YHCIIAMU
JleMoHCTpanust yMEHU I
BBIYUCIIATH OTPELIHOCTH
Pe3yJbTAaTOB JEUCTBUS HAl

HpI/I6J'II/I}KeHHbIMI/I qucjiamMm

O1ueHka pe3ynbTaToB
JESATENTbHOCTH
oOyyarommxcst Mpu:

- BBITIOJIHEHUH
MPAKTUYECKUX 3a0aHUM;

- IPOBENCHU U
MPOBEPOYHBIX pPadoT;

- IPOBEIEHUH OIPOCOB,;

- PELIEHUHN CUTYAIIHOHHBIX
3amad;

- BBITIOJIHEHUHU
CaMOCTOSITENIBHOHN paboTHI;
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— HaXOIUTb BEPOSITHOCTD B
MPOCTENIIMX 3a7a4aX,

— BBITIOJHSTD apuMeTnieckre
OTepanyy C BEKTOPaMH;

— MPUMEHSATH psiabl Pypbe amst
HEKOTOPBIX (DyHKIUH,

BCTPCHAOMXCA B SJICKTPOTCXHUKE.

JleMOHCTpanus yMEHUH penaTb
MpOCTeNLIME YPaBHEHUS U
CHUCTEMBI YPaBHEHU N
JleMOHCTpalus yMEHUH 3a/1aBaTh
MHO>KECTBA U BBIMOJIHATD
orepaLuy Hal HUMU
JleMOHCTpanus yMEHUH HaxOAUTb
BEPOSITHOCTb B MPOCTEUIIINX
3afavax

JleMoHCTpanust yMEeHU I
BBITIOJIHSATH apuPMeTHIECKIE
olepaLuu ¢ BEKTOpaMu
JleMoHCTpanust yMeHU N
NPUMEHSATD psifibl Pypre s
HEKOTOPBIX (DyHKIUH,
BCTPEYAIOLIUXCS B
3JIEKTPOTEXHUKE

- IIpH MOATOTOBKE U
BBICTYIUICHUH C JOKIAIOM,
COOOIIEHUEM,
Mpe3eHTaL e,

- IPOBEACHUU
MPOMEXKYTOYHON
aTTecTaluu
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