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PaGouast mporpamma yueGHOTO mpeameTa pa3paboTaHa Ha OCHOBE (eaepasbHOTO
roCyapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJApTa CPeHEro o0IIero oopa3zoBaHuUs
(manee — ®I'OC COO), yrBepxkaeHHOro mNpuKazoM MwuHoOpHayku Poccuu ot
17.05.2012r. Ne413, u nmpuMepHON OCHOBHOM 00pa30oBaTebHON MPOrpaMMBbl Cpei-
Hero ooOmero oOpa3oBaHWs, OMOOPEHHOW pernieHrueM (eaepaibHOTO Y4eOHO-
METOJMYECKOT0 OOBCAMHEHHS TI0 o0meMy oOpa3oBaHHIO (TIPOTOKON  OT
28.06.2016T. No2/16-3) ¢ ydeToMm eaepaibHOTO TOCYAapCTBEHHOro0 00pa3oBa-
TEJIBHOr0 cTaHjaapta no cneuuaibHocTH 13.02.11 TexHuueckas 3KCIUIyaTalus U
00CITy>KMBaHHUE AJIEKTPUUECKOTO U AJIEKTPOMEXAHUYECKOr0 000pya0oBaHus (110 OT-
pacisam)

Pazpabotunk: Cunoposa C.1O., npenogaBarens matematukun O AIIOY
«Banyiuckui HHAYCTpUAIBHBIN TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN TIPOT'PAMMBI YYEBHOI'O
IMPEJIMETA «OVYIL.09 MatemaTuka»

MecTo npeamMera B CTPYKTYpPe OCHOBHOI 00pa30BaTeIbHON POrPaMMBbI:
VYuebnsiit npeamer OYIL.09 Maremaruka sBisiercs oos3arenpHoit uacteio OVYII «lIpodunbhbie
ydeOHbBIE MPEeaMEThI» OCHOBHOM 00pa3zoBaTesibHON mporpaMmbl B cooTrBeTcTBUU ¢ DPI'OC mo
crnenuansHocTy 43.02.15 [ToBapckoe U KOHAUTEPCKOE JIETO.

Ocoboe 3HaueHue npeaMeT UMeeT Ipu HOPMUPOBAHUM U PA3BUTHUU!

OK1. BpiOupats crioco0bl pemeHus 3a1a4 npopeccuoHaaIbHON eI TeNbHOCTH, TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK2. OcymecTBisATh MOUCK, aHATN3 U UHTEPIPETALNI0 HHPOPMALUU, HEOOXOIUMON IS BBI-
HOJIHEHHUS 3a71a4 NPo(eCcCUOHANBHON NesITeIbHOCTH.

OK3. [InanupoBath U peann30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE M JIMYHOCTHOE Pa3BH-
THE.

OK4. PaboraTh B KOJUIEKTUBE M KOMaH/e, Y(pPEKTHBHO B3aUMOJICHCTBOBATh C KOJJIETAaMH, Py-
KOBOJICTBOM, KJIMEHTAMHU.

OKS. OcymiecTBisiTh YCTHYIO U NUMCBMEHHYI0 KOMMYHHUKAILMIO Ha TOCYJapCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK6. IIposaBisaTh rpa’kJaHCKO-NaTPUOTUYECKYIO MO3UILMIO, AEMOHCTPUPOBATH OCO3HAHHOE I10-
BE/ICHUE HAa OCHOBE TPAJULMOHHBIX OOLIEUYEIOBEUECKUX [IEHHOCTEH, IPUMEHATh CTaHJapThl aH-
TUKOPPYNIIMOHHOTO ITOBEICHHUS.

OK?7. CogeiicTBOBaTh COXpPAHEHUIO OKpY’Karollel cpeibl, pecypcocoepekenuto, 3¢hdekTuBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX

OKS. Hcnonb3oBarh cpeacTBa (pU3HMUECKON KyJIbTYPhI ISl COXPAaHEHUS U YKPEIUIEHUS 370POBbs
B IIporiecce MpoheCCHOHATLHON JeSITeIbHOCTH U MOAePKaHNs HE00X0AUMOTO YPOBHS (u3nde-
CKOH MOJTrOTOBJIEHHOCTH.

OK9. Vcnonp3oBare MHGOPMAITMOHHBIE TEXHOJIOTHH B IPOPECCHOHATIBHOMN NEATEILHOCTH.

JIP 1. Oco3Haromuii ce0st rpakJJaHHHOM U 3alIUTHUKOM BEJIMKOHN CTPaHbI

JIP 2. IlposBnsoomuil akTUBHYIO TPaXIaHCKYIO MO3UIUIO, JIEMOHCTPUPYIOLIUI MpPUBEPKEH-
HOCTb IIPUHLIAIIAM YECTHOCTH, MOPSITOYHOCTH, OTKPBITOCTH, SKOHOMUYECKN aKTUBHBIM U y4acT-
BYIOIIIMM B CTYAEHUECKOM U TEPPUTOPUAIILHOM CaMOYIIPaBJICHHWH, B TOM UHCJIE HA YCIOBHSX
JOOPOBOJIBUECTBA, MPOAYKTUBHO B3aUMOACHUCTBYIOIUI M YUaCTBYIOIIUI B A€ATEIbHOCTH 001I1e-
CTBEHHBIX OpraHU3alUN

JIP 3. CoOmroaroniuii HOpMbI IPAaBONOPSIKA, CASAYIOIUHN HlealaM TPakIaHCKOro o0IIecTBa,
obecrieueHust 6€30MaCHOCTH, TIpaB U cBOOO rpaxkaan Poccuu. JlosuibHBIA K YCTAaHOBKaM H TIPO-
SBJICHUSIM TIpeJICTaBUTENIeH CyOKYNbTYp, OTIMYAIOMIMN UX OT IPYII C JECTPYKTUBHBIM U JIeBHA-
HTHBIM NOBEJEHUEM. J[eMOHCTPUPYIOUIUI HENPUITHE U TPEIYNPEKIAIOUUN COIMATBLHO OMac-
HOE MTOBEACHNUE OKPYXKAIOLINX

JIP 4. [Iposiasitominii ¥ 1eMOHCTPUPYIOIINN YBaXKEHUE K JIIOJSIM TPY/1a, OCO3HAIOIINI IIEHHOCTh
cobcTtBeHHOro Tpyaa. CtpeMsuuiics K GOpMUPOBAHUIO B CETEBOM Cpejie TMUYHOCTHO U Ipodec-
CHOHAJILHOTO KOHCTPYKTHUBHOT'O «LIU(POBOTO criena»

JIP S. /IeMOHCTpUPYIOLIUI IPUBEPKEHHOCTh K POAHON KYJIBTYPE, HCTOPUYECKOM NTaMATH HA OC-
HOBe J1t00BU K PonnHe, pogHOMY Hapoay, Malloil poAMHE, MPUHITUIO TPAAUIIMOHHBIX IEHHOCTEN
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun

JIP 6. IIposBisroninil yBaXxeHue K JOIM CTapIIEro MOKOJEHUs M TOTOBHOCTh K YYAaCTHIO B CO-
LIMAJIBHOM TOJIEPKKE U BOJIOHTEPCKUX JBUKEHHSIX

JIP 7. Oco3Haromuii TpHOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIUH COOCTBEHHYIO
U Y4yXKYI0 YHUKQJIbHOCTh B Pa3IMYHBIX CUTYaIUsIX, BO BCEX (OPMax U BUJAX JEATEIbHOCTH.

JIP 8. IlposBastomuii 1 JEMOHCTPUPYIOIINN YBaKE€HUE K MPEIACTABUTENSAM PA3JIMYHBIX 3THO-
KYJBTYPHBIX, COIIMATIbHBIX, KOHPECCUOHATIBHBIX U MHBIX Ipymil. COMpUYaCTHBIA K COXPaHEHHUIO,



MPEYMHOKEHUIO U TPAHCISALUU KYIbTYPHBIX TPAAUIMA M IICHHOCTEH MHOTOHAIMOHAIBLHOTO
POCCUICKOro Trocy1apcTa

JIP 9. ColGromarommuii ¥ MpomnaraHInpyoIui MpaBuiIa 3[0pOBOro U 0€30IacHOr0 o0pasa Ku3-
HU, CIIOPTa; MpeaynpexaaroIuid 1100 Mpeo10eBaomuii 3aBUCUMOCTH OT aJIKOTroJisi, Tabaka,
MICUXO0AKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.A. COXPAHSIOMIMNA MCUXOJOTUYECKYI0 YCTOWYH-
BOCTb B CUTYaTUBHO CJIOKHBIX MJIU CTPEMUTEIBHO MEHSIIOIIMXCS CUTYAIUAX

JIP 10. 3aboTsmuiics 0 3ammTe OKpYyKaIoIIeH cpepl, COOCTBEHHON U Uy>KOH 0e301acHOCTH, B
TOM uucie nudpoBoi

JIP 11. [IposBisitonuii yBaxeHHUE K ICTETHYECKUM LIEHHOCTSAM, 00JIaIat0IINil OCHOBaMH 3CTETHU-
YECKOU KYJIbTYpBI

JIP 12. [Tpunumaromuii cemeilHble IEHHOCTH, TOTOBBIM K CO3JaHMI0 CEMbU M BOCHUTAHUIO Je-
Tei; IeMOHCTPUPYIOLINI HEMIPUATHE HACWIHS B CEMbE, yX0/la OT POAUTEIHCKON OTBETCTBEHHO-

CTH, OTKa3a OT OTHOIIICHUM CO CBOUMU JCTbMHU U UX (bl/IHaHCOBOI‘O COACPpIKaHUA

1.1.

I_[e.m, U INIAHUPYEMBbIC Pe3yJbTaThl OCBOCHUSA IIPeaAMeETA:

B PpaMKax MMporpamMmabl yqe6H0ro pcaAMCTa O6y‘IaIOH_II/IMI/IC$I OCBAaMBAKOTCs YMCHUS M 3HAHUSA.

Kon
IIK, OK, JIP

YMmennst

3Hanug

OKl, OK2,
OK3, OK4,
OK5, OKS,
OK7, OKS,
OKO9.
JIP 1, JIP 2
JIP 3, JIP 4,
JIP 5, JIP 6,
JIP 7, JIP 8,
JIP9, JIP 10
JIP 11, JIP 12

— BBIIOJHATE  apupMeTHYEeCcKHe
NeHCTBUS HaJl YUCIaMH, CcoueTas
YCTHBIE ¥ THCHMEHHBIC MPHUEMBL;
HaXOJUTh NPUOIMKEHHbIE 3HAYCHUS
BEJINYHH " HOTPEIIHOCTH
BBIYHCIICHUH (abcomroTHas u
OTHOCHUTEJIbHAsA); CpPaBHUBATH
YHCJIOBbIE BBIPAXEHUS; BBIIOIHSITH
apudMeTHUeCKue JCHCTBUS  HAX
KOMILJIEKCHBIMHU YUCIIaMH;

— HaxoAWTh 3HAYCHHS  KOPHS,
CTETEHH, norapudma,
TPUTOHOMETPUUYECKUX  BBIPaKEHUI
Ha OCHOBE OIPEJICIICHUS], UCTIONb3YS
npu HE00X0IMMOCTH
UHCTPYMEHTAJIbHBIE CpeACTBa;
H0JIb30BaThCs NpUOIMKEHHON
OLIEHKOH npu MPAaKTUIECKUX
pacuerax;

—  BBIIOJIHATH npeoOpazoBaHus
BBIDOKEHUH, TpUMEHSST (DOpMYIIBI,
CBSI3aHHbBIE co CBOWCTBaMH
CTEIEHEN, sorapu@mos,
TPUTOHOMETPUUYECKUX (YHKIUH;

—  BBIUMCIIATH 3HAUYeHUE (QyHKINH
10 33JaHHOMY 3HAQUYEHHUIO apryMeHTa
MpPU Pa3IMYHBIX CIIOCO0aX 3amaHus
dyHKIHH;

—  OTpenessTh OCHOBHBIC
CBOMCTBAa  YHUCIOBBIX  (DYHKIIHMIA,
WITIOCTPUPOBATh UX Ha rpadukax;
— CTpOWTh TpadUKh HW3YYEHHBIX

—3HaTh (OpPMYNbI, CBSI3aHHBIE CO
CBOWCTBaMM CTeIleHeH, Jorapupmos,
TPUTOHOMETPUUECKHUX.

— (¢opMyJbl, COIepiKalle CTEHNeHH,
pajuKalsbl, Jorapupmsl u
TPUTOHOMETPUUECKHE dyHKIUY,
UCMONb3ys NpU  HEOOXOAMMOCTHU
CIIpaBOYHbIE MaTepHabl u
pocTeimme BBIYHCIIUTEIIbHBIC
YCTPOMCTBA.

—3HaTh IIPOU3BOJHBIE DIIEMEHTaPHbIX
GbyHKIINI;

— HCIOJIb30BaTh IMPOU3BOAHYIO IS
U3ydyeHus: CBOHCTB  (QyHKIMA U
MOCTPOEHHUS rpaUKOB;

— 3HaTh IUIOUIAJM U OO0BEMBI C
HCII0JIb30BaHNEM OIIPEJIETICHHOTO
WHTErpaa;

—3HATh palnyoHalbHbIE,
nokaszaTesbHble, JorapupMHUUEcKue,
TPUTOHOMETPHYECKHE ypaBHEHUS,
CBOASIIMECS K  JINHEHHBIM W
KBaJIpaTHBIM, a TaK)Xe€ aHAJIOIMYHBIE
HEPABEHCTBA U CUCTEMBI;
—rpaduyeckuii  MeToJ
YpaBHEHU U HEPABEHCTB;
— 3HaTh CIOCOOBI pelieHus
NPOCTEHIIMX KOMOMHATOPHBIX 3ajay
METOJIOM Iiepedopa, a Takke ¢
MCTOJIb30BAHUEM H3BECTHBIX (POPMYIT
KOMOMHATOPHKHY;

pelIeHus




(GyHKIWH, HMIUTIOCTPUPOBATH  I10
rpaduky CBOHCTBa 3JI€MEHTapHBIX
byHKIINIH;

—  HUCHOJb30BATh TIOHSITHE
GYHKIUM 711 ONMCAaHUS M aHaIu3a
3aBUCUMOCTEH BEIIMYNH;

— HaxOJHTb MIPOU3BOJIHBIC
AIIEMEHTAPHBIX (HYHKIIHIA;
— HCHOJB30BaTh IPOU3BOTHYIO

JUIS U3YYeHHUsS] CBOWMCTB (YHKIUHA H
HOCTPOCHUS T'PapHKOB;
— TPUMEHATH MPOU3BOJHYIO IS

IPOBEJCHUS IPUOITHKEHHBIX
BBIYMCIICHU, pelarhb 3a7a4u
MIPUKIIATHOTO Xapakrepa Ha
HaXOXJCHWE  HAWOONBIIETO U
HAUMEHBIIIETO 3HAUCHUS;

— BBIYHCIATH B HPOCTEHIINX
CIy4asiX TIUIOIAT W OOBEMBI C
UCIIONIb30BAaHUEM  OIPEICTICHHOTO
UHTETpaja;

— peuwarthb paloHanbHbIE,
NoKa3aTesbHbIe, JorapupMuyecKue,
TPUTOHOMETPUYECKUE  YpaBHEHHS,

CBOAAIIMUECCA K JIMHEHHBIM u
KBaApaTHbIM, a TAKXXC aHAJIOTMYHBLIC
HCPAaBCHCTBA U CHUCTCMBI;

— HCIIOJb30BATH rpaduyeckuit
METOJl pPELIEHUS YpaBHEHHUH U
HEPABEHCTB;

- I/I306pa)KaTB Ha KOOpﬂHHaTHOﬁ
IJIOCKOCTHU  PCHICHUA ypaBHeHPIfI,
HCPAaBCHCTB MW CHUCTEM C JOBYMHA
HCHU3BCCTHBIMU,

—  COCTaBJIAThH " pemarb
ypaBHEHUS u HEPABEHCTBA,
CBSI3bIBAIOILME HEU3BECTHBIE

BCJIIMUHUHBI B TCKCTOBBIX (B TOM
YHUCJIC HpI/IKHa)IHBIX) 3aJaydax.

— pacrmo3HaBaTh Ha YepTekax U
MOJIETISIX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCUTH TpPEXMEPHbIE
O0OBEKTHI C WX  OMHCAHUSIMH,
HN300paKCHUSIMU;

— ONKCHIBAThH
PacIoJIOKECHHNE MMPpAMBIX nu
IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEeHTHUPOBAaTh CBOHM CYKJICHUS
00 ATOM PACIONIOKECHHH,

B3aMMHOC

—pacno3HaBaTb Ha YepTeXax W
MOJIEJISIX MPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCUTh TpPEXMEPHbIE OOBEKTHI C
WX ONMUCAHHSIMH, U300pKCHUSIMU;

—3HaTh B3aMMHOE PAaCIOJIOXKEHUE
HPSIMBIX u IUIOCKOCTEN B
IIPOCTPAHCTBE,

—OCHOBHBIE ~ MHOTOIDAaHHUKH U

KpYTJIbIC Tela,

—BBIIOJHATh YEPTEKH IO YCIOBUAM
3a/ad4;

—CTpPOUTh  MPOCTEHIINE
KyOa, MPU3MBbI, TUPAMH/IBL;

CCUCHUA

—IUTaHUMETPHIO, MJIaHUMETpUYECKHe
(baKTbl, CTEPEOMETPHUIO




— QAHAIM3HUPOBATh B MPOCTEUIINX
Cy4asix B3aMMHOE pacCIOIOXKEHUE
00BEKTOB B IPOCTPAHCTBE;

— wu300paxarb OCHOBHBIE
MHOTOTPAaHHUKH M KpYTJbIC Tela;
BBIMOJIHATh YEPTEKU IO YCIOBUSM
3a/ay;

— CTpPOUTHb MPOCTEUIINE CEeUeHUs
Ky0a, IpU3MBbI, TUPAMHU/IBL;

— pewarb IUIAHUMETPUYECKHE U
MPOCTEUILINE  CTEPEOMETPUUECKUE
3a1a4n Ha HaXO0XJICHHE
TEOMETPHUCCKUX BEIMYWH (JIJTHH,
YTJIOB, TUIOIIA/ICH, 00HEMOB);

— HCHOJb30BaThb IpPH  pELICHUU

CTEPEOMETPUYCCKUX 3a1a4
HJ'IaHI/IMeTpI/IT-ICCKI/Ie ¢)aKTI)I nu
METO/IBI;
- HpOBOI[I/ITI) JOKA3aTCIIbHBIC
pacCyKICHHS B XOIIe PCIICHHUS
3a/1a4;

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOro npeaMeTa U BUAbI Y4eOHO padoThl

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pasoBaTeIbHON NPOrpaMMbl y4e0OHOI0 peaMera 246
KOHCYJIbTAIlU! 10
JICKITUH, YPOKH 106
MPAKTUYECKHUE 3aHSITUS 124
IMpomexyrounas arrectauusa (AK3AMEH) 6




2.2. TemaTnyecKMii IJIAH U COJep:KaHNe Y4eOHOro npeaMera

HaumeHoBaHue Copaepxxanue yueOHOro Mmareprasia u GopMbl OPraHM3anMH 1esITeIbHOCTH 00y4a0LINXCH O0bem Koambt
pa3/iesioB M TeM B Yacax KOMIIeTeHIUI 1
JMYHOCTHBIX
pe3yJ1bTaToB,
(popmupoBanu
10 KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMbl
Coaep:xxaHnue yueOHOIro MaTepHaJia: 10
Tema 1
Pa3putne nonsi- | 1. | Llenble u panuoHanbpHble yncina. JlelicTBUTENbHbBIE YN
THst 0 Hucie 2. | KoMIuiekcHble unciia 5 OK'1
3. | IlpubnmkeHHbIe BBIYUCICHHS U TIOTPEITHOCTH TPUOIIMKEHUS OK2
OK 5
IIpakTHyecKkue 3aHATHS: 4 OK 6
1. Apudmernyeckue neicTBUS HaJ YUCIaMU OK 8
2. HaxoxneHue npuOIMKeHHbIX 3HaYeHUHN BEJIMUMH U TOTPEUIHOCTEN BbIYUCIECHHUH (a0COIOTHOMN JP 1
Y OTHOCHUTEJIbHOM) JIP 3
JIP 5
KonTponbnas pabora 1 JP9
JlnarHocTrueckasi KOHTpoJIbHas paboTa (BXOAHas) JIP 12
Tema 2 Copnepxxanue y4eOHOro MaTepuaJa: 24 JIP 10
Kopun, crenenn | 1. | KopHu HaTypajibHOU CTENIEHU U3 YKMCIIa U UX CBOMCTBA. OK 2
u jgorapumer | 2. | CreneHu ¢ palioHAJIbHBIMU ITOKA3aTENsIMHU, UX CBOMCTBA. 8 OK3
3. | Iloka3arenbHble ypaBHEHMSI OK 4
4. | OcHOBHOE JIorapu(hMUUYECKoe TOXKIECTBO. JlecATHUHbIE U HATYypaJIbHbIE JTOTapU(pMBbI. OK5
[MpaBuia jgeiicTBuii ¢ torapupmamu. [lepexo; K HOBOMY OCHOBAHHUIO. OK7




IIpakTnyeckne 3aHATHSA:
1. BrluucneHnue u cpaBHEHUE KOpHEN. BhIoIHEHNE pacyeToB ¢ pauKagaMu.
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2. Pemenue nppamnroHagbHBIX YpaBHEHUH. OK 8
HaxoxneHnne 3HaueHHi CTENEHEN C pallMOHATIbHBIMU [MOKA3aTENSIMU. JIP 2
4. HaxoxaeHue 3Ha4eHUH Jiorapudma 1mo npou3BoIsHOMY OCHOBaHHI0. [lepexom oT ogHOTO JIP 3
OCHOBAHHS K JIPyTOMY. JIP 5
5. Beruucnenue u cpaBHeHue orapudmos. JlorapudmupoBanue u MoTEHIIMPOBAHUE BBIPAKESHUMN. JIP 7
6. Pemenue norapuMuuecKux ypaBHEHUH. JIP 8
7. Pemenue norapuMuIEeCKUX ypaBHEHUH. JIP 9
JIP 12
JIP 10

KoHTposbHas padota 2

Conep:xanue yueOHOro MaTepuasa: 24

Tema 3

OCHOBBI 1. | Pagunannas mepa yria. BpamarensHoe npuwkenne. CHHYC, KOCUHYC, TAHT€HC U KOTAaHTE€HC OK'1
TPUTOHOMETPHH qucia. OK?2
2. | ®opmynel npuBeneHus. DopMynbl crnoxkeHus. @opMysibl TOJTOBUHHOTO yTIa. OK 3
3. | [IpeoOpazoBanme CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMI B IPOU3BEICHNE U IPOU3BE/ICHUS B 8 OK 4
CyMMY. OK5
4. | BelpaxkxeHne TpUrOHOMETPUUECKUX (DYHKIIMI depe3 TAaHI'€HC TOJIOBUHHOIO apryMEHTA. OK 6
OK 7
OK 8
IIpakTHYecKkHe 3aHATHSA: 14 JIP 1
1. OcHOBHBIE TPUTOHOMETPHUECKUE TOKIECTBA, POPMYIIbI CIOKEHHUS, YABOCHUS JP3
2. IlpeoOpa3zoBaHue MPOU3BEACHUS TPUTOHOMETPHUIECKUX (DYHKIHIA B CyMMY JIP 4
3. OOpatHble TpUTOHOMETpUYECKHE QYHKIINU. JP 5
4. Ilpocreiinyie TPUrOHOMETPUUECKHUE YPAaBHEHUS JIP 6
5. Ilpocreiimne TPUrOHOMETPUUECKHE YPABHEHUS JIP 8
6. IIpocreiimme TPUTOHOMETPHUYECKHE HEPABEHCTBA JIP9
7. Ilpocreiiine TPUrOHOMETPHUUECKHE HEPABEHCTBRA JIP 10
KontponbHas padota 2 JIP 11

Coaep:xaHue y4eOHOIro MaTepuasa: 18




Tema 4 1 | ®ynkuuu. O6nacTh onpeaeaeHus U MHOKECTBO 3HaYeHUH, rpaduk GyHKIMH OK 1
DyHKIUMA, UX 2 CgoiictBa ¢pyakuun. CnoxHas GyHknus (kommno3uiys). [Tonstue o HenpepsIBHOCTH PYyHK- OK 2
CBOMCTBA M rpa- 1005071 OK 3
puxn 3 | O6patnbie ¢pyakiuu. O61acThk onpeaeieHus 1 001acTh 3HaYeHUH 00paTHOM (DyHKIIHH. 6 OK 4
I'padpuk obpaTHO# GHyHKIIUH. OK 5
OK 6
IIpakTHYecKkHe 3aHATHSA: 12 OK 7
1. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, IEPUOTUIHOCTD. OK 8
2. Onpenenenne ¢pyakuit. [loctpoenue u urenue rpadukos pynkumii. Miccnenopanne GyHKINN. JIP 3
3. CpoiicTBa TMHEHHOM, KBaJPAaTUYHON, KYCOUHO-JIMHEHHOU U IPOOHO-TMHEHHON ()YHKIIHA. JIP 5
HenpepoiBHble 1 ieproanveckue GyHKINH. JP 6
4.CteneHHble, TOKa3aTeIbHBIC, JIOrapu(MUYECKUE U TPUTOHOMETPUUECKHE (PYHKIIUU. JIP 8
5.CTeneHHele, MoKa3aTeabHbIe, TOTapu(PMUUECKUue U TPUTOHOMETPUUECKHUE (PYHKITUU. JIP 9
6. [Ipumeps! pyHKIIMOHATBHBIX 3aBUCUMOCTEH MEXAYy EPEMEHHBIMH B PEAJIbHBIX MIPOLIeccax U3 JIP 11
CMEKHBIX JUCLMIUINH JIP 12
Tema §
Hauaja maTeMaTH4eCKOro aHaJIu3a
Coaep:xanue yueOHOro MaTepuaJa: 4 OK2
Tema 5.1 1. IMousTre 0 mpeente mocienoBarebHOCTH. CII0COObI 3aaHUs M CBOMCTBA YHCIOBBIX ITOCIIE- OK 4
IMocenoBaTesib- noBarenbHOCTel. CyMMHpPOBaHUE MOCIEI0BATEILHOCTEH 2 OK 8
HOCTH JIP 2
IIpakTH4eckue 3aHATHA: JP9
beckonedHo yObIBaroIIasi reoMeTpruecKasi Iporpeccusi M €€ cymma 2 JIP 12
Tema 5. Copepxanue y4eOHOro MaTepuaJa: 20
IIpousBoanasn
1. [TonsiTHE O MPOM3BOAHON (PYHKIINH, €€ TEOMETPUUECKUN U PU3NUECKHUI CMBICIT OK 1
2. [TprMmeps! HCnoaB30BaHUS TPOM3BOIHON 11 HAX0XKIEHHUS HAWITYYIIETro peleH sl B IPpH- 6 85 g
KJIQJTHBIX 3a/1a9aX. OK 4
3. Bropas npousBojiHasi, ee reoMeTpuuecKuid U GU3NYECKUN CMBICI. OK 6
IIpakTH4eckne 3aHATHA: 14 OK 7
1. IIpaBuna u popmynsl AuddepeHIpoBaHus, TAOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX PYHK- OK 9
1w, P 1

2. Pemenue y'Hpa)KHCHI/Iﬁ Ha BBIYUCJICHUC HpOHSBO,[[HOﬁ

JIP 4




3. YpaBHeHHE KacaTelabHOH K rpaduky QyHKIUN JP 5
4. TlpumeHeHUE MPOU3BOIHOM K HCCIIEOBAHUIO (PYHKINH U MOCTPOSHHIO TPahuKOB JIP 8
5. Pemenue 3a1au Ha mpUMEHEHHE TPOU3BOAHON K MCCIICIOBAHUIO (DYHKITUN JIP 9
6. Haxoxxaenne HanOoIbIIeT0, HAMMEHBIIETO 3HAYSHUH (PYHKITUH. JIP 10
7. Haxoxxnenne HanOOoIbIIIero, HANMEHBIIIETO 3HAYCHUN (DYHKITHH.
Coaep:xanue yueOHOro MaTepuaJia: 18 OK 2
Tema 5.3 1. Onpepenenue neppoodpazHoii. OCHOBHOE CBOHCTBO MEPBOOOPA3HOIA. OK 3
IlepBooGpasuas | 2. Omnpenenennsiii uarerpan. ®opmyna Herorona-Jleibauna. 6 OK 4
" OK 5
HHTErpaJj 3. [prMepbl IPUMEHEHHUS] HHTErpajia B GQU3UKE U TEOMETPUH OK 6
Ilpaxkmuueckue 3anamus: 10 OK 7
1. Pemenue 3a7a4 1o mpaBuiiaM BBIYUCIICHUS IEPBOOOPA3HBIX OK 9
2. Pemenue 3a7ay 1o nmpaBuiIaM BBIYHCIICHUS TIEPBOOOPA3HBIX JIP 2
3. Pemenue 3aa4 Ha BBIUMCIICHHE TUIOUIAIM KPUBOJIMHEHHOM Tpamneuu ¢ TOMOIIbIO JIP 3
OnpezieNIeHHOro uHTerpana 1o gpopmysie Herotona-Jleiibauma JIP 5
4. PerieHue 3a/1a4 Ha BBIUMCIICHHE TJIOMIAAN KPUBOJIMHEHHOM Tpaneuu ¢ MOMOIIbIO JIP 7
OnpeIeNIeHHOro uHTerpana 1o gpopmysie Herotona-Jleiibauma JIP 8
5. [IpumeHeHune onpeaeneHHOro HHTErpaia Uil HaX0XACHUS 101 KPUBOJIMHEHHON TpaneIu. JIP 10
JIP 11
Konmponvnaa paboma 2 JIP 12
Cooeporcanue mamepuana: 26
Tema 6 1. N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUH ypaBHEHU U Hepa- 2
YpaBHeHus u He- BEHCTB C JIByMsI IGPEMEHHBIMH H UX CHCTEM.
PaBCHCTBA Ilpakmuueckue 3anamus: 20

NoakowhE

8.

1. JIuneiinple ypaBHEHUsI U CUCTEMBI YpaBHEHUH C OHOM MepeMeHHOH.
KBanparusle ypaBHeHUS

PannoHanbHbIe U MppAlMOHAJIBHBIE YPABHEHHS U CUCTEMBI
[Toka3arenbHble ypaBHEHUs 1 HEPABEHCTBA.

Tpuronomerprdeckue ypaBHEHUs! HEPABECHCTBA

Haxox1eHnst KopHel ypaBHEHUS

OcHOBHBIE IPUEMBI PELICHNS YPAaBHEHUI HEPABEHCTB

OCHOBHBIE IPUEMBI PEIICHUS YPABHEHUI HEPABEHCTB

Pemenne cucreM ypaBHEHUN

10.Pemienue cucteM HEPABEHCTB




KourposnsHas pabora 2
Tema 7 Cooeporcanue yueonozo mamepuana: 20
KomOunaropuka, 1. | [IpaBuna koMOMHATOPHUKHU. PereHne KOMOMHATOPHBIX 3a/1a4 10 OK 1
CTATHUCTUKA U OK 2
TeOpUs BeposT- 2. | IlonsTHe 0 3a/1a4aX MaTEMAaTUHIECKON CTATHCTUKH. OK 4
HOCTel OK 6
3. | CobbrTus. BepositHOCTE coObITHIL. [TOHSATHE O HE3aBUCUMOCTH COOBITHH. J{lcKpeTHas OK 7
Cly4aifHas BeJIMYMHA OK 9
JIP 1
4. | Pemienue NMpakTHYECKUX 337a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/I0B JIP 4
JIP 6
5. | Pemenne npakTuyeckux 3aaad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB JIP 8
JP 7
Ilpakmuueckue 3anamusn: 8 JIP 9
1. Pemenue 3aa4 Ha MOJCYET YUCIIA PA3MEIICHHH, TIEPECTAaHOBOK, COUETaHUM. JIP 11
2. ®opmyna 6unoma Herotona. CoiicTBa OnHOMHATBHBIX KO3 duirentoB. Tpeyronbauk [lackans JIP 12
3. Beraucienne BepoSTHOCTEH
4. BpruncieHne BepoSTHOCTEH
Koumponvnan paooma 2
Cooeporcanue yueonozo mamepuana: 24
Tema 8 1. Jlornueckoe cTpoeHue Kypca crepeoMeTpuu. B3anMHoe pacrosioskeHue JBYX MPsSMBIX B 10 OK 2
IIpsimMble U miIoc- IIPOCTPAHCTBE. OK 3
KOCTH B HpO- 2. [TapannenbHOCT U MEPIEHINKYISIPHOCTD MPSMO U THIOCKOCTH. [lapaniensHOCTh MmI0CKo- OK 4
CTpaHCTBe CTeiL OK 5
3. [lepnienukynsap u HakinoHHas. [lepneHANKYIIPHOCTD IBYX MJIOCKOCTEH. OK7
4. Yrois Mexay NpsIMOH U IUIOCKOCTBIO. JIBYTpaHHBIN YO/ YTO0JI MEXKAY INIOCKOCTSMH. OK 9
5. ['eomeTpuueckue mpeodbpa3zoBaHus NIPOCTPAHCTBA: MapaIeIbHBIN IEPEHOC, CUMMETPHS TIP3
OTHOCHTEJIBHO TIJIOCKOCTH. JIP 4
JIP 8

[TapannensHOE IpoekTHpoBaHue. [1momans OpTOroHaaIbHON MPOEKIINU

JP9




Ilpakmuueckue 3anamusn: 8 JIP 12
1. Ilpu3Haky B3aMMHOI'O PACIIOIOKEHUSI IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE. JIP 11
2. lleprieHnuUKyJsAp ¥ HAKJIOHHAS K IJIOCKOCTH. Teopema o TpeX MepreHIuKyIspax. JIP 12
3. Ilpu3Haku U CBOWCTBA MapaUICIbHBIX U MEPICHIUKYISIPHBIX TIOCKOCTEH.
4..Pemenue npakTU4eCKUX 3a]a4 Ha apajuIeIbHOCTh B IPOCTPAHCTBE
KontponsHas padora
Koncynemayuu 2
1. Pemrenue npakTuyecKux 3a/1a4 Ha MapajljIesIbHOCTh U NEPIEHIUKYISIPHOCTD B IPOCTPAHCTBE
Cooepotcanue yueonozo mamepuana: 14
Tema 9 1. [lonsiTne MHOrorpanHuka. Beinmykisle MHororpanHuku. Teopema Diinepa. [IpencraBienue 8 OK 2
MHororpanaukun 0 MPaBUJIHHBIX MHOTOIPaHHUKAX OK 3
2. [Tapamnenenunen. Kyo. OK 4
3. [Tpusma. OK 6
4, [Mupamuna. OK7
Ilpakmuueckue 3anamus: 4 OK9
1. Pemenue 3aga4 no teMe «MHOTOTpaHHUKI» JIP 2
2. Ilmomank moBepXHOCTH. Brrunciienue miomiaieii moBepXHOCTeH ﬁg §
Koncynemayuu 2 JIP S
1. Pemenwue 3agau no TeMme «MHOTOIrpaHHUKN JIP 6
Cooeporcanue yueonozo mamepuana: 12 JIP 8
Tema 10 JIP 10
Tena n nopepx- | - Humunzap 6 OK 1
HOCTH Bpamenus | 2 Komyc. OK 2
3. [ap u chepa, ux ceueHUs OK 3
Ilpakmuueckue 3anamus: 4 OK 9
1. Pemenue 3amau no teme «Tena BparieHus» P 2
2. Ilmomaap MOBEpXHOCTH. Brruncienne miomaeit moBepxXHOCTeH P 3
Koncynomayuu 2 Jjg ;
Pemenue 3agau no reme «Tena BpameHus» JIP 9
Tema 11 Cooepicanue yuedbnozo mamepuana: 12




N3mepenus B 1. [Tonsarue o6beMa u ero u3mepenue. Miarerpaipnas popmyna oobema. 4 OK 1
reoMeTpuu 2. ®opmyibl 00bEMOB MHOTOTPAHHUKOB U TEJ BPAIICHUSI OK 3
Ilpakmuueckue 3anamusn: 4 OK 8
1. Pemenwue 3a/1a4 Ha BEIYMCICHHE 00bEMOB MHOTOTPAHHUKOB U TEJl BPAIlCHUS JIP 1
2. Brruncienue miomanaei 1 00EMOB 4
Koncynomayuu 2 JIP 5
1.Pemenue 3anau no reme «/3mepeHust B reoMETpUI» JP9
Konmponvnas paboma 2 JIP 10
Tema 12 Codepaucanue yuebnozo mamepuaa: 18 JIP 12
Koopaunareiu | 1. [TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B TPOCTPAHCTBE. 8 OK 4
BEKTOPBI 2. Bekropel. Moayns BekTopa. PaBencTBO BekTOpoB. Cli0’Ke€HHE BEKTOPOB. Y MHOXKEHUE BEK- OK 2
TOpa Ha YHCIIO OK 3
3. Koopaunats! Bektopa. CkajiipHOE IPOU3BEIEHUE BEKTOPOB. YTOJ MEX]Y JIBYMSI BEKTOpPa- OK 7
MHU. OK9
4. Hcnonp30BaHre KOOPAMHAT U BEKTOPOB MPU PEIICHUU MAaTEMAaTUYECKUX U TPHUKIAIHBIX JIP 2
3a1a4y JIP 3
Ilpakmuueckue 3anamusn: 6 AP 5
1. pemienne 3aa4d Ha COCTaBJICHUE YPaBHEHUH MPSMOH, IMIIOCKOCTH, OKPYKHOCTH, CEPHI. P 6
2. Pemienue 3a7a4 Ha IEHUCTBUS C BEKTOPaAMHU. b7
3. Pemennie 3aau Ha HAXOXKJICHHSI PACCTOSIHUSL MEXKIY TOYKAMH. JJII;) 180
Koumponvnana paboma 2 TP 11
JIP12
Koncynemayuu 2
1.  Pemenue 3agau no teme: «KooparHAaThl U BEKTOPHI»
IIpome:xxyTounasi arrecTanus (JK3aMeH) 6
Bcero: 246




3. YCJIOBUSA PEAJIMZALUU ITPOI'PAMMBI YYEBHOI'O ITIPEJETA

Jliia peasninzanuy nporpaMMbl y4eOHOTO MpeaMeETa JOJIKHBI ObITh PEIYCMOTPEHBI
clleyIollue crenuaibHble nomemenus: kabunetr 301 «maremaTukay, OCHaIIEH-
HBI 000PYZAOBAHUEM: CTOJIBL, CTYJIbs, IIKA(BI, J0CKa. TeXHUYECKUMU CpPEICTBA-
MU 00y4YeHUS: HOYTOYKH, IPUHTEP, MHTEPAKTUBHAsA JOCKa, poekTop. IIpu npose-
JICHUH 3aHSATHI IPUMEHSIETCS SJIeKTPOHHAs 00pa3oBarenbHas HHPOpMAIMOHHAS
cpena obpaszoBarenbHOU IaTGopmbl «FOpaiT

3.2. UudopmannonHoe odecnevyeHue peajin3auuy NporpaMmbl
3.2.1. OcHOBHBIE TEYATHBIE W3IAHUA

1. bammmakoB M.M. Maremaruka. 3agaunuk (CI10) —M., «Akagemus» 2018
2. bammmakoB M.U. Yue6nuk Maremaruka. (CI10) — M., «Akagemusi» 2018

3.2.2. OCHOBHBIE JIeKTPOHHBIE U3IaHUA

1. boromornos, H. B. Anre0pa u Hauana aHanusa : yueOHOe mocodue JjIsi CpeTHEro
npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — Mocksa : M3gaTenscTBo
FOpaiit, 2021. — 240 c. — (IlpodeccuonanbHoe 00pa3oBaHuE).

2. boromonos, H. B. I'eometpus : yuebHOEe mocobue jisi cpeaHero mnpodeccruo-
HajbHOTO OOpazoBanusi/ H. B. boromosnoB. — Mocksa : M3natenbctBo HOpaiit,
2021. — 108 c. — (IlpodeccronanpHOE 00pa3oBaHUE).

3. I'yces, B. A. T'eomerpus : yuebHOE mocoOue it CpeIHero MpoPecCuOHAIbHO-
ro obpazoanus/ B. A.T'yceB, U. b. Koxyxo, A. A.IIpokodreB. — 2-¢ wu3f.,
uctp. u gorn. — Mocksa : U3garensctBo FOpaiit, 2021. — 280 ¢. — (IIpodeccuo-
HaJIbHOE 00pa30BaHUE).

4. Jamunrep, B. A. Metonuka oOy4eHUs] CTEPEOMETPUU MOCPEICTBOM pELICHUS
3aja4 : yuyeOHoe TmocoOme st cpeaHero mpodeccHoHalbHOro oOpa3oBaHus /
B. A. lanunrep. — 2-e u3n., ucnp. u jaon. — Mocksa : MznarensctBo FOpaiir,
2021. — 370 c. — (IIpodeccuonanbHOE 0Opa3oBaHUE).

5. Orkpeiteiii Oank 3amanuii EI'D u OI'D http://fipi.ru/content/otkrytyy-bank-
zadaniy-ege



4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUA

YYEBHOI'O ITPEJIMETA
Peszynomamut Kpumepuu ouenxu Memoowvt ouenxu
00yueHusn
Hcnonbs3oBath CoBMecTHas 1eATeIbHOCTh TPYIIIIbI [enoBas u/unu posnesast urpa Jijisi pea-
MaTeMaTHYecKue | 0OydaromuXcs v MpernoaBaTelis Mo JU3aIMU PO ecCuoHaTb-

METOJIbI MPHU Pe-
HMIEHUU 3aja4,
HEOOXOIUMBIX B
MMOBCEIHEBHOM

JKU3HHU, JUISL U3Y-
YEHUS CMEKHBIX

yIpaBIeHUEM MPENOIaBaATENS C LENbI0
pereHus yueOHbIX U MPodhecCHoHab-
HO| |OpMEHTHPOBAHHBIX 33]a4 MTyTeM
UTPOBOT0 MOJETHPOBAHUS PEATBHOM
npobseMHol cutyanuu. [To3Bossier
OLICHUBATh YMEHHUE aHAIU3UPOBATh U

HOL] OpPHUECHTHUPOBAHHBIX 3a1a4

JHCIHAIIINH peraTh TAMUYHBIC TPOPECCHOHAIbHBIC

3aJ]a4n
[Tpumensty Mma- | OOy4yaromumiics caMocTosATeNnbHO Haxo- | CoobiieHue
TEMATUYECKHUE JUT MaTepHall U TOTOBUT COOOIIEHUE,

METOABI K aHaJIH-
3y U HCCIe0Ba-
HUIO TIPOIIECCOB U
ABJICHUM B IIpU-
poJie 1 o01ecTBe.

BO3MOXXHO, C Hpe:ﬁeHTaHHeﬁ.

CpencTBo NpoBEpKH YMEHUU MTpUMe-
HATH MMOJTYyYEHHBIC 3HAHUS JIJIS pellie-
HUS 33]1a4 ONPEEICHHOT0 THIIA IO Te-
M€ WIH pa3aeny

CamocrosTebpHas pa60Ta

3HaueHHuE
MaTHYECKOH
HAyKH Il pelie-
HHS 3aJa4, BO3-
HHUKAIOIINX B
TEOpUH U TIpaK-
THKE

Marte-

Lenesas mogbopka padot oOyyaroie-
roCsl, paCKphIBAIOIIAs €T0 WHIUBUIY-
aJIbHBIC 00pa30BaTEIbHBIC JOCTHKCHHUS
B OJIHOH WJIM HECKOJIBKMX y4EOHBIX
THACIUATUTHHAX

YcTHbIN onpoc

Hcropuro passu-

TUA IIOHATHUSA
qucia, CO3JaHueC
MaTeMaTHYICCKOI'O

aHaM3a, BO3HUK-
HOBEHHUE U pa3BU-
Tee TeOMETPUH

PaznuuaroT 3a1a4M U 3a1aHuUs: a) pe-
MPOJYKTUBHOT'O YPOBHS, MIO3BOJISIO-
LI1€ OLEHUBATh U JUAarHOCTUPOBATh
3HaHue aKTHIeCcKoro matepuana (6a-
30BbI€ MMOHATUS, AITOPUTMBI, PaKThl) U
YMEHHE IIPABUIIBHO MCIIOIb30BaTh
CrelalbHble TEPMHUHBI U TIOHATHS,
y3HaBaHUE OObEKTOB U3yUEHHUS B paM-
Kax OIPEENICHHOI 0 pa3zesna JUCIH-
TUTMHBL; 6) PEKOHCTPYKTUBHOTO YPOB-
H$l, TIO3BOJISIIOLIUE OLIEHUBATh U JTna-
THOCTUPOBATh YMEHUSI CUHTE3UPOBATb,
aHaAJIM3UPOBaTh, 00001aTh (aKTHYe-
CKMI U TEOPETUYECKUN MaTepHall ¢
(bopMyIIMpOBaHUEM KOHKPETHBIX BBI-
BOJIOB, YCTaHOBJICHUEM ITPUYNH-

HOl |cIeICTBEHHBIX CBA3€H; B) TBOpUE-
CKOT'O YPOBHSI, TO3BOJISIFOIIME OLICHU-
BaTh U JIMATHOCTUPOBATH YMEHMUSI, UH-
TErpupoBaTh 3HaHUS Pa3IMYHBIX 001a-
CTeH, apryMeHTUPOBATh COOCTBEHHYIO

Pa3H0ypOBHeBLIe 3agaqdu




TOUYKY 3pEHUS

YHuBepcanbHbll | HacTUYHO perylaMeHTUpOBaHHOE 3a1a- | IIpoekt
XapakTep  3aKo- | HHE, MMEIOIlee HECTaHIapTHOE pelle-

HOB JIOTMKM Ma- | HU€ U MO3BOJIAIONIEE AMAarHOCTUPOBATh
TEMaTUYECKHUX YMEHMS1, THTEIPUPOBATh 3HAHUS pa3-
pacCy)KIeHUH U | JIMYHBIX 00JIaCTe, apryMEHTUPOBATh

ux IPUMEHH- | COOCTBEHHYIO TOUKY 3peHusi. MoxeT

MOCTb BO BCEX | BBINOJHATHCS B UHAUBUAYAJIbHOM I10-

o0acTsaX  4eno- | psijiKe WIK IPyNnoi o0ydyaromuxcs

BEYCCKOM  Jiesd-

TENbHOCTH,

BepositHocTHBIN | CHcTeMa CTaHIapTU3UPOBAaHHBIX 33a- | TecTupoBaHue
XapakTep pas3- | HUi, TO3BOJISIIOIIAs aBTOMAaTU3UPOBATh

JUYHBIX TMpOIEeC-
COB OKpY’Karolle-
ro Mupa.

IIPOLEAYPY U3MEPEHUS YPOBHSI 3HAHUM
U yMeHUM oOyuaromerocs




