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denepanbHBIi TOCYAAPCTBEHHBIH 00pa30BaTENbHbINA CTAaHAAPT CPEIHETO MPOPEeCCHOHAIFHOTO 00pa30BaHuUs 110 CIIEHATEHOCTH
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COCTaBJICHA HAa OCHOBAHUU y‘IEGHOFO IJ1aHa:

DKCIIyaTaius TPaHCIIOPTHOTO 3JEKTPOOOOPYIOBaHHS M ABTOMATHKH (10 BHIAM TPAHCIIOPTA, 38 UCKIIOUYSHHEM BOHOTO)
TIpoduis nonyuaemoro npoheCCHOHATBHOTO 00pa30BaHUs MPU peaTU3aliy MPOrPaMMbI CPETHETO 00IIero 0Opa3oBaHus:
TEXHOJIOTHYECKUI

YTBEP>KICHHOTO YUEHBIM coBeTOM yHUBepcuteTa oT 19.04.2022 mportoxoin Ne 13.

Pabouas nporpamma onoOpeHa Ha 3aceganuu [[K

ABHAIMOHHO-TEXHOJOTHYECKHI KOJLJIEIK

IIporokom ot 31.08.2022 r. Ne 1
Cpox peticTBust mporpammel: 20222026 yu.r.

JINYHasA IOAIMCH WHHALHUAJIBI, (baMI/I.]'II/IH



1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 | obecnicueHme C(bOpMI/IpOBaHHOCTI/I HpeﬂCTaBﬂeHI/Iﬁ O COLMAJIBHBIX, KYJBTYPHBIX U HCTOPUYCCKUX (baKTopax CTaHOBJICHUS
MaTCMaTHUKH,

1.2 | oOecneueHue C(i)OpMHpOBaHHOCTI/I JIOTUYECKOr0, aJITOPUTMHUYCCKOTO 1 MAaTEMATUYCCKOTO MBIIIJICHHUS

1.3 | oOecneueHue C(l)OpMPIpOBaHHOCTI/I yMeHI/Iﬁ MPUMCHATH IOJYUCHHBIC 3HAHUS IIPHU PCIICHNUH PAa3JIMIHbIX 3a1a4;

1.4 | obecnieuenre chopMUPOBAHHOCTH MPEACTABICHHIH O MATEMaTHKE KaK 4acTH O0IICYeIOBEYECKOM KYJIbTYPHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, MI03BOJISIOIIEM OIKCHIBATH M U3y4aTh PeajibHbIC POLIECCH U SBJICHUSL.

2. MECTO YUYEBHOI'O IIPEJIMETA B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Huxn (pazgen) OIL: IIVIL.01

2.1 | TpeGoBaHus kK NpeABapPUTEIHLHOM MOATOTOBKE 00yUYaloLIerocs:

2.1.1 | ActpoHomust

2.1.2 | ®usuka

2.1.3 | Mudopmartuka

2.2 | AucuunjauHbl (MOAYJIU) U MPAKTUKH, AJISl KOTOPHIX 0CBOEHHUE JAHHOH THCUMILIMHBI (MOIYJs1) HE00X0AMMO KAK
npeauiecTByouiee:

2.2.1 | Mudopmartuka

2.2.2 | Maremaruka

3. 0EJN U 3AJJAYH YYEBHOI'O IPEJIMETA - TPEBOBAHMUS K PE3YJIBTATY OCBOEHHUE YYEBHOTI'O
NNPEIMETA

OK 1.: [loHuMaTh CyIIHOCTH H COIMAJIBLHYIO 3HAYMMOCTH cBOeii Oyaymeii npodeccun, NPOSBJIATH K Hel yCTOHYUBBII
HHTepec

OK 2.: OpFaHl/I30BblBaTL COﬁCTBeHHle JEeATCIAbHOCTD, BLIﬁPIpaTl: THUIIOBbIC ME€TOAbI U Croco0bl BLINMOJHEHUS
IIpO(l)eCCl/IOHaJ]LHLIX 3ajaa4d, OHCHUBATb UX 3(l)(l)eKTl/IBHOCTL U Ka4eCTBO

OK 3.: [IpyHUMAaTB pelleHUs B CTAHJAPTHBIX H HECTAHAAPTHBIX CUTYaUMAX M HECTH 32 HUX OTBETCTBEHHOCTH

OK 4.: OcymecTBIsATH NOUCK U HCMOJIb30BaHHe HH(POPMAIMHU, He00X0AUMOH 115 3P (PeKTUBHOT0 BHINMOTHEHHUS
npodeccHoHANBHBIX 32124, MPOeCCHOHATBLHOIO H JUYHOCTHOTO PA3BUTHS

OK 5.: Ucnonb30BaTh HH(POPMAMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B MPo¢ecCHOHAILHOI TesTeJIbHOCTH

OK 6.: PadoTaTh B KOJUIEKTHBE M KOMaH/ie, 3G (PeKTHBHO 001IaThCS € KOJIEraMH, PYKOBOACTBOM, IOTPeOHTEIAMHU

OK 7.: BpaTb Ha ce0si OTBETCTBEHHOCTH 32 padoTy 4JIEHOB KOMaH/IbI (IIOAYMHEHHBIX), Pe3YJILTAT BHINOJHEHUS 3aJaHMii

OK 8.: CamocTosITe/ILHO ONPeesiTh 321241 NPOo(ecCHOHATHHOT0 U JIHYHOCTHOT0 Pa3BUTHS, 3aHUMATHCH
caM000pa3oBaHNeM, 0CO3HAHHO MJAHUPOBATH NMOBBILIEHHE KBAIUPUKALIT

OK 9.: OpueHTHPOBATHCH B YCJIOBHSIX YACTOH CMEHbI TEXHOJIOTHIT B MPO¢)ecCHOHAIBLHOI NeITeJTLHOCTH

OcBoeHmne coep:kanus yueOHOTo npeaMera odecnevynBaeT JOCTHKeHHE 00YUAIOIIMMHCS CJIeAYIOUIUX Pe3yabTaTOB:

3.1 | IMYHOCTHBIX:

3.1.1 | cbopMupOBaHHOCTH MPEACTABIECHUI O MATEMATUKE KaK YHUBEPCAIbHOM SI3BIKE HAYKH, CPEACTBE MOAEIUPOBAHUS SIBICHUI
U NIPOLIECCOB, 00 UAESAX U METOJAX MaTEMAaTUKH;

3.1.2 | noHMMaHue 3HAYMMOCTH MaTeMaTUKHU IJI1 HAYYHO-TCXHHUYCCKOI'O Iporpecca, C(I)OpMI/IpOBaHHOCTI) OTHOLICHHSA K
MaTCMaTHUKE KaK K 4aCTHu O6HIG‘-I€J'IOBG‘1I€CKOI‘/’I KYJBTYPBI 4E€PE3 3HAKOM-CTBO C I/ICTOpI/IeP‘I Ppa3BUTUA MAaTEMATHUKH, 3BOH}OHI/I€I>‘I
MaTeMaTU4YCCKUX H,Hefl;

3.1.3 | pa3BUTHE JTOTMYECKOTO MBIILICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHS, AITOPUTMUYECKOMN KyJIbTypBl, KDHTUYHOCTH
MBIIUIEHHS Ha YPOBHE, HEOOXOAUMOM st Oyaymiel mpoecCHOHANBHOM AeATeBHOCTH, TS POJODKEHIS 00pa30BaHus U
camMo00pa3oBaHus;

3.1.4 | oBnaieHHe MaTeMaTHYECKUMH 3HAHUSIMH U YMEHUSMH, HEOOXOJUMBIMU B TIOBCETHEBHOM YKU3HH, JJIsl OCBOCHHS CMEXHBIX
€CTECTBCHHOHAYYHBIX JUCHHILIMH U JUCHUIUIMH MPO(ECCHOHANBHOTO IIUKIIA, IS TIOTy4eHHs 00pa3oBaHus B 00J1acTsIX, HE
TpeOyoIMX yriyOlIeHHOM MaTeMaTHYECKOH MMOATOTOBKH;

3.1.5 | TOTOBHOCTbH U CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE caMO0OPa30BaHMIO, HA IPOTSHKEHUHU BCEH JKU3HU; CO3HATEIBHOE
OTHOILICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEUIHOHM MpodecCHOHaIbHON 1 00111eCTBEHHOM
JIeSITEIbHOCTH;

3.1.6 | TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITEILHON, TBOPYECKOM U OTBETCTBEHHOM J€s-TEILHOCTH;

3.1.7 | TOTOBHOCTbH K KOJIJIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIbHOI, O0IECTBEHHO MOJIE3HOMH,
yueOHO-HCCIIe0BATEILCKOM, TPOEKTHON U APYTUX BUAAX NES-TEIbHOCTH;

3.1.8 | oTHOIIEHHE K TPpOdecCHOHATBHOM ASTENEHOCTH KaK BO3MOYKHOCTH YJacTHsl B pellie-HUH JINYHBIX, OOIIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOIEHAIMOHAIBHBIX ITPOOIIEM;

3.2 | MeTtanpeaMeTHBbIX:




3.2.1

YMEHUE CaMOCTOATEIIbHO ONIPEACIIATE HEIN ACATCIBHOCTH U COCTABJIATD IJIaHbI A€A-TCJIBHOCTH,; CAMOCTOATCIIBHO
OCYHECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH ACATCIbHOCTD,; UCIIOJIB30BaTh BCE BO3MOXHBIC PECYPCHI IJIA
JOCTHXKCHHUS ITOCTAaBJICHHBIX ueneﬁ U peajin3alliy IJIaHOB JCATCIIbBHOCTH, BLIGI/IpaTL YCIICUIHBIC CTPATEIUU B PA3JIMYHBIX
CUTYyalusix;

322

yYMEHHE MPOJTYKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBATh B MTPOIIECCE COBMECTHOM JIESI-TEIbHOCTH, YIUTHIBATh MTO3HIHN
JPYTUX YYaCTHHKOB JACATEIBHOCTH, 3(p(PEeKTHBHO pa3pemars KOH(IUKTHI,

323

BJIaJICHUC HaBbIKaMH HO3HaBaTeJ’IBHOI71, y‘{e6H0-I/ICCJ'Ie,£[0BaTeJ'ILCKOI71 u HpOGKTHOfI ACA-TCJIbHOCTHU, HaBBIKaMU pa3pCIICHUA
lTpO6J'IeM; CIIOCOOHOCTH U TOTOBHOCTD K CaMOCTOATECIIbBHOMY ITO-UCKY METOJOB PECIICHUS IPAKTUYECKUX 3a/iaY,
IIPUMCHCHUIO PA3JIMIHBIX METOIOB ITO3HAHUS,

324

TOTOBHOCTB U CIIOCOOHOCTB K CAMOCTOSTENbHON HHPOPMAMOHHO-TI03HABATENHHON IESTENFHOCTH, BKIIOYast YMEHHUE
OPHEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX MH(GOPMAINU, KPUTHUECKU OLIEHMBATh U HHTEPIIPETHPOBATH HHPOPMALHIO,
MOJIy4aeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB; BJIaJICHUE SI3IKOBBIMHU CPEJICTBAMHU — YMEHHE SICHO, IOTHYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3p€HHMs, UCIIOJIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA,

3.25

BJIaJICHUC HaBbIKaMH MO3HaBaTEILHOU perJ'IeKCI/II/I KaK OCO3HaHHA COBEPIIACMBIX L[eﬁ-CTBHﬁ 1 MBICJIUTEJIBHBIX IMIPOLECCOB,
UX pe3yJIbTaTOB U OCHOBaHHﬁ, T'paHUl] CBOETO 3HaHWA YU HE3HAHUA, HOBBIX ITO3HABATCJIBHBIX 3a4a4 U CPEIACTB UX
JOCTHKCHUS,

3.2.6

LEeNeyCTPEMIICHHOCTD B IIOMCKaX M MPUHATHU PELIEHHH, COOOPa3UTENbHOCTD M HHTYHUIIHS, Pa3BUTOCTD IPOCTPAHCTBEHHBIX
MIPEJCTaBJICHUIT; CTOCOOHOCTH BOCIIPHHUMATD KPAacoTy U TAPMOHHUIO MHPA;

3.3

IpenmeTHsbIx:

3.3.1

c(hOpPMHUPOBAHHOCTH MPE/ICTABICHUI O MATEMAaTHKe KaK YaCTH MHPOBOW KYJIBTYPBI M O MECTE MAaTEMAaTHKH B COBPEMEHHON
LUBHIN3AIMH, O CIIOCO0aX OMHCaHMs Ha MATEMaTHYECKOM SI3bIKE SIBJICHUH PeabHOTrO MHUPA;

C(l)OpMPIpOBaHHOCTL HpeHCTaBJIEHI/Iﬁ 0 MaTeMaTUYECKUX MOHATHUAX KaK O BAKHEHIIINX MaTeMaTUUYECKUX MOICIAX,
TIO3BOJIAIOMINX OMMHUCBHIBATH U U3YYaTh PA3HBIC IIPOLECCCHI U ABJICHUA; IOHMMAaHNEC BO3MOXHOCTH aKCHUOMATHYICCKOT O
TIOCTPOCHHNA MAaTEMAaTHICCKUX TeOpHﬁ;

BJIaJICHUE METOJIaMH JIOKa3aTeJILCTB U aJITOPUTMOB PEIICHHS, YMEHHUE UX MPUMEHSTH, IPOBOUTD J0Ka3aTeIbHbIC
paccy>XIeHus B XOJIe PElLIeHus 3a/1a4;

BJIaJICHUE CTaHAapPTHBIMU NPHEMaMH PELICHUS PAllHOHAJIBHBIX H HPPALMOHAIBHBIX, TOKAa3aTENbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAaHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
YHcie U1 MOMCKa My TH PeIeHNUs ¥ WIUTIOCTPAlMU PEeIlleHNs ypaBHEHUH U HEPaBEHCTB,

c(hopMHPOBAHHOCTH MPEJCTaBICHNIT 00 OCHOBHBIX NMOHATHIX MATEMaTHIECKOTO aHA-TH3a U UX CBOHCTBAX, BIAICHHE
YMEHHEM XapaKTepu30BaTh MoBeeHHe (QyHKINH, NCIIOIb30BaHNE MONYICHHBIX 3HAHNI I OIIMCAHUA U aHaJIM3a
peaibHbIX 3aBUCUMOCTEI;

3.3.6 | B1ageH1e OCHOBHBIMH MOHSATUSIMHU O IJIOCKHUX U MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, UX OCHOBHBIX CBOICTBaX;
c(hOpPMHUPOBAHHOCTh YMEHHUS PACcIIO3HABATh HAa YEPTEXaX, MOJE-IAX U B PEAIbHOM MHUPE TeOMEeTpHUYECKUe (HUTYpBI;
IIPUMEHEHUE U3YUEHHBIX CBOWCTB FeOMETPUUIECKUX Guryp u GopmMy s pelieHus reoOMEeTpUUeCcKHX 3aad U 3a71ad ¢
MIPAKTUYECKUM CO/IEPKaHNUEM;

3.3.7 | chopMHUPOBAHHOCTH TPEACTABICHUI O POLIECCAX U SBJICHUAX, UMEIOIINX BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peabHOM MUpE, 00 OCHOBHBIX IOHATHSX JJIe-MEHTAPHOH TEOPUH BEPOATHOCTEH; yMEHUI HAXOAUTD U
OLICHUBATh BEPOSTHOCTH HACTYIUICHUS CO-OBITHI B MPOCTEHIINX NPAKTUIECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKH
CIIy4yallHbIX BETUYHH;

3.3.8 | BazieHue HaBbIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM IIPH PEIICHNUH 3a/1a4.

4 . TEMATUYECKOE IINTAHUPOBAHHUE
Kon HaumeHoBaHMe pa3/iesioB U TeM /BUJ Cemectp / | YUacos | Kommneren- | Jlutepary | AxktuBu | Ilpumeuyanue
3aHATUA 3aHATHSA/ Kypc 107071 pa Hnre
PaKT.

Paznen 1. Beenenue




1.1

MaremaTrKa B HayKe, TEXHUKE,
9KOHOMHKE, HH()OPMAIIMOHHBIX
TEXHOJIOTHSIX ¥ PAKTHUECKON
nesrenbHOCTH. L{enu 1 3a71a4uu U3ydeHus
MaTEMAaTHKH TIPH OCBOCHHU
crenmansrocteii CITIO /Jlex/

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK09.

J1.1
JI1.3J12.2

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBAHMUE;
9K3aMeH

Pazgen 2. Aaredpa




2.1

Llenblie ¥ panoHaIbHBIC YHCIIA.
JleficTBUTENIbHBIC YKCIIA.

To4uHOe U MPUOIKEHHOE 3HAUCHUS
BEJMYUHEIL. [IpaBuiia OKpyTIICHHUS.
AGcontoTHast 1 OTHOCUTEJIbHAS
MOTPELIHOCTH IPHOIIDKEHUSL.
[MorpenHocTH apupMETHUSCKIX
nericteuil. BepHbie udpbl npuOIMKeHNUS.
Berruncnenus mo nmpaBuiiaM BepHBIX TGP
IMoHsITHE O KOMIUICKCHBIX YHCIIAX.
Pelenne KBapaTHOTO ypaBHEHUS C
JICUCTBUTEIBHBIME KO PUITHSHTAMH U
OTpH-LATENEHBIM AUCKPUMHHAHTOM Ha
MHO>KECTBE KOMIUIEKCHBIX YHCEIT
[MTonsiTne 00 ypaBHEHHH, HEPaBEHCTBE,
cUCTeMe ypaBHEHUH WK (1) HEPaBEHCTB.
Pemrenne (kak pe3ysbTaT) ypaBHEHUS,
HEepaBEHCTBA, CUCTEMBI. PABHOCHIBHOCTD
ypaBHEHHH, HEPABEHCTB, CHCTEM.
OCHOBHBIE ITPUEMBI PEIICHUS YPABHEHHH,
HEpaBeHCTB, CHCTEM (pa3ioKeHHe Ha
MHO>KHTEIH, BBEICHUE HOBBIX
HEHU3BECTHBIX, ITOJICTAHOBKA, IpaduecKuit
MeTton). PerieHne panuoHaIbHBIX
YpaBHEHH, HEPABEHCTB M CHCTEM C OJIHOM
nepeMeHHoil. Pemenne cuctem JTMHEHHBIX
Hepa-BEHCTB C IBYMsI IEPEMEHHBIMH,
U300paKeHUE UX PELICHUHN Ha
KOOPAMHATHOMN MJIIOCKOCTH.

[IpuMeHeHne MaTeMaTHYECKUX METOI0B
JUISL PEICHUS COJIePXKATEIbHBIX 3a/1a4 U3
pa3IHYHBIX 00acTeil HAYKH U MPAKTUKH.
WutepnpeTaiys pe3ysbrara, yuer
peanbHBIX OrpaHHYCHUI

Yucnosas ¢pyHkims. CriocoObl 3a1aHus
(dynakuuu. O6acTh ONpeaeIeHNs U
MHO>KECTBO 3HaYeHUH QyHKImu. ['padux
(ynakunu. CBoiicTBa QyHKIHH:
MOHOTOHHOCTbH, Y€THOCTh, HEUETHOCTh,
OTPaHUYEHHOCTb, TIEPUOTHIHOCTb.
TIpoMeKyTKH BO3paCTaHUs U YOBIBAHHSI
¢ynkmu. Hanbonpinee 1 HanMeHbIIee
3HaueHus Qpynkumu. ['paduueckas
MHTEpIpETaIHs

OyHKIMs, 00paTHAs JaHHON QYHKI[HH.
VYcnosue obparumoctu ¢pynkiuu. O61acTh
orpeJesieHHs] U MHOXKECTBO 3HAYCHU I
oOparHoi QyHKIMU. ['paduku B3auMHO
o0OparHbIX (pyHKuMi. CiaoxHasS QYHKIHS
IToctpoenue rpadukos GyHKIMH,
3aJJaHHBIX Pa3INYHBIMU CIIOCOOAMHU.
IIpeobpa3zoBanus rpagukoB:
napasuieIbHbINA TEPEHOC, CHMMETPHS
OTHOCHUTEIILHO OCEH KOOPIUHAT U
CUMMETPHSI OTHOCHTENIFHO Havyaa
KOOPWHAT, CHMMETPHST OTHOCHTEIHEHO
IPSMO# y = X, PacTsDKEHUE U CKATHE
BIOJIb OCEH KOOPJHHAT

HccnenoBanue CBOHCTB GyHKINH MO €€
rpaduky. [IpuMeps! GYHKINOHATBHBIX
3aBHCUMOCTEH B pealibHbIX MpOIieccax u
SBIICHUSX

Kopuu u crenenu. Kopuu HaTypanbHOM
CTETCHH U3 YUCIIa U UX CBOMCTBA.
CrerneHn ¢ palHOHAIEHBIMA
MOKA3aTeNsIMH, HX CBOMcTBa. CTENeHu ¢
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OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.

J1.1
JI1.3J12.2

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




JICCTBUTEIbHBIMU IIOKA3aTEISIMU, UX
CBOICTBa

Onpenenenue norapudma. OcHOBHOE
Jorapu@Mu4ecKoe TOKIECTBO.
JlecaTUuHbIC U HATYpaJIbHBIC JIOTAPU(PMBIL.
IpaBuna neicTBui ¢ JorapudMam.
[lepexon Kk HOBOMY OCHOBAHHIO.
ITpeobpa3zoBanue palHOHAIBHEIX,
UpPpalMOHAIBHBIX CTEIIEHHBIX,
MOKA3aTeJIbHBIX U JIOTapUPMHYECKIX
BBIPAXCHUH

Panuannas mepa yria. CuHyc, KOCHHYC,
TAQHIe€HC U KOTAHTeHC YHCIIOBOTO
aprymenTa. COOTHOILIEHUS MEXIy
TPUTOHOMETPHUYECKUMHU (QYHKIHSIMHA
OJIHOT'O ¥ TOTO k€ aprymMenTa. ®opmMyJisl
npuBeaeHus. Tpuronomerpuyeckue
(hyHKIIMU CyMMBI U Pa3HOCTH JIBYX
apryMEeHTOB, JBOHHOTO U IOJIOBUHHOTO
aprymenrta. IIpeoOpa3oBaHue CyMMBI
TPUTOHOMETPHUYECKUX (QYHKLIHUH B
MIPOM3BE/ICHHUE U IIPOU3BEICHUS B CYMMY.
TpuroHomerpruieckre GpyHKIUH, KX
cBoiicTBa U rpaduku. [Ipocreiinme
TPUTOHOMETPUYECKUE yPAaBHEHUSI.
IIpocTeiimme TPUroHOMETPUIECKUE
HepaBeHcTBa. OOpaTHbIe
TPUTOHOMETpHUYECKUE DYHKIHU:
apKCHHYC, apKKOCHHYC, apKTaHI'€HC.
/JTex/

Pa3pnen 3. Hauaja maTeMaTH4ecKoOro
aHaAJIM3a




3.1

IMocnenoBatensHOCTH. CIIOCOOBI 3a1aHUS
U CBOMCTBA YHCIIOBBIX
nocnenoBarenbHocTed. [lonarue o
pejesie Mocae10BaTeIbHOCTH.
Cy1iecTBOBaHHE Ipejieiia MOHOTOHHOM
OTpPaHUYEHHOH 10CIIeI0BATEIbHOCTH.
CyMMupoBaHH€ MOCIIEI0BaTEIHHOCTEN
BeckoHewyHo yOBIBaromIas reOMeTpHIecKast
Iporpeccusi, ee cymma

[penen Gpysxuuu npu
HenpepbiBHOCTH GYHKIIMH B TOUKE U HA
npomesxyTke. TUIbl TOUeK pa3phiBa.
CBoiicTBa HENPEPHIBHBIX (YHKIIUH.
OmnpezeneHne MPOU3BOIHON QYHKINH, €€
reOMETPUUYCCKUN 1 (PU3NYECKUN CMBICI.
YpaBHeHHE KacaTebHOU K Tpaduky
¢yskuuu. [TponsBogHbIE CYyMMBL,
pou3BeieH s, 4acTHOTO0. [Ipon3BogHBIE
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA.
IIpumMeHeHne Npon3BOIHON K
HccIIeI0BaHuI0 QYHKIUIA 1 TOCTPOSHUIO
rpaduKoB

IIpousBoHbIE 0OpaTHOW QYHKIUH U
CyNeprno3uuru QyHKINH

[TpuMepbl HCTIONB30BaHUS IPOU3BOIHOM
JUISL HAXOXK/ICHHS HAWJTy4Ilero PeleHus B
MIPUKJIAIHBIX 33a7a4ax. Bropas
MIPOU3BOHAA, €€ TEOMETPUYECKUI U
¢busnueckuit cmpic. [IpumeneHue
MIPOU3BOTHOM K UCCIICIOBAHUIO (QYHKITUE
U nocTpoeHuro rpadukoB. HaxoxneHue
CKOPOCTH IIpoIiecca, 3aJaHHOTO
YpaBHEHUEM UJIH TPaPUKOM.
[TepBooOpaznas. HeonpeneneHHbIi
HUHTETrpall, ero cBoMcTBa. GopMyJibl
uHTerpupoBanus. OnpeneneHHbIi
HHTETpaJl, ero CBONCTBA. Brruncienue
OTIpeIeIeHHOTO MHTErpalia o popmMyre
Herotona-Jleiionuna. Ipumenenue
OIIpEeIETIEHHOT0 HHTErpaa s
HaXO0’KJEHUS MJI0IMaA1 KPUBOJIMHEHHON
Tpanenuy. [Ipumeps! npuMeHeHHs
WHTETPaoB B (H3MKE W TEOMETPHUH.
/Jex/

40

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.

J1.1
JI1.3J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH

Paznen 4. 'eomerpust




4.1

Akcuomsbl ctepeomeTrpun. Bzaumnoe
pAacroioKeHHe JIBYX MPSMbIX B
npoctpancTie. [lapaniensHoCTh npsMon
u mockoctu. [lapannensHocTh
miockocTell. I[lepnenauKkyaspHOCTh
MpsIMOH U TTocKocTH. [lepnenankymsp u
HaKJIOHHAs. YTOI MEX]y MPSIMOU U
IJIOCKOCTHIO. J[ByTrpaHHbIi yroa. Yron
MEX]Y INIOCKOCTSAMH.
[eprieHIUKYIAPHOCTH IBYX IJIOCKOCTEH.
[MapannensHOe IPOEKTHPOBAHUE.
W3obpakeHne npocTpaHCTBEHHBIX (QUTYP.
[Inomans opTOroOHATBEHON TPOEKITUH.
I'eomerpryeckue npeodpa3oBaHus
IIPOCTPAHCTBA: NapajuIeNIbHbII IEPEeHoC,
CUMMETpPHUSI OTHOCUTEJBHO IIOCKOCTH.
Bepuunsl, pedpa, rpaHi MHOTOTpaHHHUKA.
Pa3BepTka. MHOrOrpaHHBIE yTIIIbI.
Beinykiible MHOTOrpaHHuku. Teopema
Oiinepa

[Ipusma. [Ipsimast 1 HaKIIOHHAS TIPU3MA.
[IpaBunbnas npusma. [lapamrenenumes.
Ky6.

[Iupamuna. IlpaBunbHas nupaMua.
VYceuennas nupamuaa. TeTpasap.
Cummerpuu B KyOe, B Iapajuiesienure/ie, B
MpHU3Me U IUpaMue.

[Tnockue ceyenus kyba, IPU3MBI U
MTUPaMHUJIBI

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX (TeTpas’ap, KyO, oKTasap,
JIOAEKA’IP U UKOCA3IP)

Hunusap u koHyc. YCceueHHBINH KOHYC.
OcHoOBaHMe, BEICOTa, O0KOBast
IIOBEPXHOCTH, 00Opa3yloIas, pa3BepTKa.
OceBble CEYEeHHUS U CEUCHMUS,
napaenbHble OCHOBAHUIO

ap u cdepa, nx ceuenus. Kacarempnas
IUIOCKOCTH K cdepe.

O0beM u ero u3Mepenue. ViurerpanbHast
¢dopmyna oObema.

®dopmyitel 00beMa Ky0a, MPSIMOYTOIEHOTO
napajienenuIieia, IpU3Mbl, UINHAPA.
®dopmyitel 00beMa MMPaMHUABI U KOHYCA.
DopMyJIbI IJIOMAIU TOBEPXHOCTEH
HWIMHIPA U KoHyca. Popmyiibl 00bema
iapa v miouaay cepsl.

IMono6ue Ten. OTHOIIEHUS MIOIACH
MMOBEPXHOCTEH U 00EMOB TIOJIOOHBIX TEIL.
Bexropsl. Monyns BekTopa. PaBeHcTBO
BeKTOpOB. ClI0)KeHHE BEKTOPOB.
YMHOXeHHE BEKTOopa Ha YHUCJIO.
PaznoxeHue BekTopa 1o HalpaBJICHHUSIM.
VYroa mexay AByMs: BekTopaMu. [Ipoexrust
BeKTOpa Ha ocb. KoopanHaTe BekTOpAa.
CkasnsipHOE TIPOU3BEICHUE BEKTOPOB
[IpsimoyronbHas (1ekapToBa) cucTeMa
KOOp/AMHAT B IpocTpaHcTBe. Popmyia
paccTOSHUS MEXY ABYMS TOUKAMH.
VYpaBuenwue chepsl. YpaBHeHHE
IUIOCKOCTH. Y paBHEHUS MPSIMOit
Hcnonb3oBaHre KOOPIUHAT U BEKTOPOB
IIpH pCIICHUN MaTEMAaTHICCKUX U
MIPUKJIAIHBIX 3a71a4

/JTex/

78

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.

JI1.1J11.2
JI1.3J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




Pazpnen 5. KomOunaropuka, Teopust
BePOSATHOCTEl M MaTeMaTHYeCKast
CTATHCTHKA

5.1 OCHOBHBIE TTOHATUSI KOMOMHATOPHKH. 20 OK1.0K2. | J1.1JI1.2 AynutopHsle U
3a/1auy Ha TIOJICUET YHCIIa Pa3MEICHHH, OK 3. 0K 4. | JI1.3]12.1 JIOMAaIIHUE
NIEPECTAaHOBOK, coueTaHu!. Pemenne OK 5. OK 6. CaMOCTOSITEJIbH
3aja4 Ha niepedop Bapuantos. opmyia OK 7. OK 8. bIe paboTHI;
o6unoma Herorona. ColicTBa OK 9. pyOeKHBIH
OMHOMHUHAIIBHBIX KO3()(QUIIEHTOB. KOHTPOJIb IO
Tpeyronsauk [Tackans pasznenam;
Crnyyaiinoe coObITHe. BeposTrHocTh BBITTOJTHEHUE
coObITHs. ClI0KEHUE U YMHOXEHUE WH/IUBUTYaJIbHBI
BeposiTHOCTEH. HezaBucumMble COOBITHS X 3a/1aHUH;
JuckperHas cirydaiiHasi BETMYHUHA, 3aKOH YCTHBII OIpOC;
ee pacnpezeneHus. HenpepsiBHas TECTUPOBAHNE,;
cilydaiiHas Beln4uHa. Yuciosbie 9K3aMeH
XapaKTEePUCTUKH CIyIaiHBIX BEIUYNH.

[TonsATHE 0 3aKOHE OOJIBLINX YUCEIL.
[Ipencrasienue qaHHBIX (TaOIULIBL,
JUarpaMMmel, TpauKy).

I'eHepanbHast COBOKYIHOCTD M BEIOOpKA.
Cpennee apudpmerndeckoe. Moja u
MeJraHa.

[MonsTne 0 3agauax MaTeMaTHIECKON
CTaTUCTHKH. PellieHne npakTHYeCcKux
3aJa4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.

/JTex/

Pa3znes 6. CamocTosiTesibHast padoTa

6.1 BrinonHeHne qOManIHUX 3aJaHuN: 61 OK1.0K2. | J1.1JI1.2 AynuTOpHBIE U
H3y4YeHHE TEOPETHUYECKHUX (PAKTOB, OK 3.0K4. | J1.3]12.1 JIOMaIIHUE
pelIeHHne YIpaXKHeHHH. OK 5. OK 6. 2.2 CaMOCTOSITEIIbH
BrinmonHeHe HHAMBUIYATEHBIX 3aJaHAN. OK 7. 0K 8. ble paboTHI;
Paspabotka pedeparos OK 9. pyOeKHBIIH
/Cp/ KOHTPOJIb T10

paszenam;
BBINTOJTHEHUE
WHIMBUY aJIbHBI
X 3a/1aHUM;
YCTHBIH OIPOC;
TECTUPOBaHHE,;
9K3aMeH

6.2 BrimonHeHe qOMaNTHUX 3aJaHHAN: 40 OK 1.0K 2. | JI1.1 JI1.2 AynutopHble u
H3yYeHHE TEOPETHUECKHUX (PAKTOB, OK 3. 0K 4. | J1.3J12.1 JIOMaIHue
pelienre yrnpaxxHeHu . OK 5. OK 6. J12.2 CaMOCTOSITENbH
BrinonHeHne HHAMBUAYAIBHBIX 3aJaHUH. OK 7. OK 8. b€ paboTBHI;
Paspabotka pedeparon OK 9. pyOexKHBIH
/Cp/ KOHTPOJIb MO

paszenam;
BBITIOJTHEHUE
VHIUBHY TbHBI
X 3aJIaHUM;
YCTHBIH OIpOC;
TECTHPOBaHHUCE;
JK3aMeH
Paznen 7. KoncyabTanum 1 cemectp
7.1 /Kownc/ 8 OK1.0K2. [ J1.1JI1.2
OK 3. OK 4. | JI1.3J12.1
OK 5. OK 6. 2.2
OK 7. OK 8.
OK 9.

Paznen 8. KoncyabTanuu 2 cemectp




8.1 /Konc/ 2 8 OK1.0K2.| J1.1J11.2
OK 3.0K4. | J1.3]12.1
OK 5. OK 6. J12.2
OK 7. OK 8.
OK 9.
6. YAEBHO-METOAUYECKOE U HHPOPMAIIMOHHOE OBECIHEYEHUE yue6Horo mpeamera
6.1. PexoMeHyeMas JJuTepaTypa
6.1.1. OcHOBHAs1 TUTEpaTypa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbcTBO, TOX
JI1.1 | bammakos, M.H. MaremaTrka. AnreOpa 1 Hadajla MaTeMaTHYECKOro aHaIn3a, M.: Axagemus, 2016
reoMeTpHs: yu4eOHHK
JI1.2 | Aranacan, JI.C., Marematuka: anreOpa 1 Hadaia MaTeMaTHYeCKOTo aHalu3a, M.: [Ipoceemenue, 2019
byty3o0B, B.D. reomeTpus. I'eomerpus. 10-11 knaccsl: yueOHUK 11
o0rmieo0pazoBar. opraHu3aiiuii: 6a30BbIi U yriayOJICHHBIH YPOBHU
JI1.3 | HamasH Anexcanap Maremaruka: Y4aeOHUK Mocksa: OOO "HayuHo-
ApceHoBIY m3natensckuii eHTp MHOPA-
M", 2020
6.1.2. JlonoiHuTeLHAS JUTEpPATypa
ABTODEI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO
JI2.1 | Boromonos Hukomnaii [pakTryeckue 3aHATHS IO MaTeMaTuke B 2 4. Yacts 2: YueOHoe Mocksa: U3narensctso FOpaiir,
BacuibeBuu nocobue 2018
JI2.2 | Boromonos Hukomnait MaremaTuka. 3aga4n ¢ pemeHusME B 2 4. Yacts 1: YueOHoe Mocksa: M3narensctso FOpaiir,
BacwuiseBuu nocobue 2018
6.2. ITepeuennb pecypcoB HHPOPMAIMOHHO-TEJIeKOMMYHHKAMOHHO# ceTn "UHTepHeT"
31 Hanasa A.A. Marematuka « THOPA-M» PexomennoBano MuH. o0p. u Hayku PO
32 | boromosioB H.B. AJITEBPA 1 HAUAJIA AHAJIU3A. Yue6-noe nocodue mius CITIO M. : U3narensctBo KOpaiit YMO
CIio
33 Boromonor H.B. TEOMETPUSI. Yye6Hoe nocodue mis CITIO M. : UznparensctBo FOpaiit YMO CIIO
D4 | KouerkoBa U. A. Maremaruka. [Ipaktukym : yue6. mocodue Musnck : PUTIO
25 Caiit oubnmotexu JAI'TY:
36 | oOpa3oBarenbHbIIl MATEMAaTHUECKHI CaT
37 | OnexrtponHbIi yueOHHK «MaTemaruka B mkosie, XXI Bek»
28 nH(OpMaLOHHBIE, TPEHUPOBOUHBIE U KOHTPOJILHBIE MAaTEPHAIIb
39 | Enunas xomiekuuu L{udpoBeix 00pa3oBaTenbHbIX PECypcoB
D10 [ DnekTpoHHO-OMOIHOTEUHAs CHCTeMa Znanium.com
6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust
6.3.1.1 | Mathworks (B cocraBe: MATLAB (MathWorks SMS- Software Maintenance Service), Simulink, Control System Toolbox,
Neural Network Toolbox, Fuzzy Logic Toolbox, Optimization Toolbox, Partial Differential Equation Toolbox, Signal
Processing Toolbox, Simscape Multibody, Simscape, Symbolic Math Toolbox, Statistics and Machine Learning Toolbox,
System Identification Toolbox
6.3.1.2 | Microsoft 0365ProPlusOpenStudents ShrdSvr ALNG SubsVL OLV NL 1Mth Acdmc Stdnt w/Faculty
6.3.1.3 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP UsrCAL
6.3.1.4 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP DvcCAL
6.3.1.5 | Microsoft SQLSvrEntCore ALNG LicSAPk OLV 2Lic E 1Y Acdmc AP
6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPEJIMETA
7.1 | MHOTOYHKIIMOHAIILHBIH KOMIUIEKC MPEToiaBaTels;
7.2 | HarnsaHbIe TOCOOHS (KOMITIEKTHI YYeOHBIX TaOJIHII, ITAKAaTOB, IOPTPETOB BBIIAIOMINXCS YUSHBIX -MaTEMaTHKOB | JP.);
7.3 | mHGOpMAIMOHHO-KOMMYHHKATHBHBIE CPEICTBA;
7.4 | 5KpaHHO-3BYKOBBIE TIOCOOMS;
7.5 | KOMIIIEKT TeXHMYECKOW TOKYMEHTAINH, B TOM YHCIIe AaclopTa Ha CPEACTBA O0YUEHHsI, HHCTPYKIUH MO UX
HCIIOJIb30BaHMIO U TEXHUKE 0€301acCHOCTH;
7.6 | 6ubIMOTEUHBIN QOHI.




8. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIUXCA 11O OCBOEHHUIO YYEBHOI'O ITPEJIMETA

MeTO,HI/I‘-IeCKI/Ie YKa3aHust NPpEACTABJICHBI B IIPHUJIOXKCHUHU.




