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-Pabouas nporpamma pa3paborana Ha ocHoBe TpeboBanuiit ®I'OC cpeanero o0Iero 00pa3oBaHusl, C Y4ETOM
[IpumepHO OCHOBHOM 00pa30BaTEbHOM MPOTrPaMMBI CPETHETO 00IIEro 00pa3oBaHus OJJOOPEHHON peleHHeM
(henepanpHOTO Y4€OHO-METOUIECKOTO O0bEeIUHEHHS TT0 001IeMy 00pa3oBaHuto (TIpoToko oT 28 mroHs 2016 1. Ne
2/16-3), a TaKKe B COOTBETCTBHH C MPUMEPHOU ITpOrpaMMoii 001ie00pazoBaTelbHOW yUeOHON TUCITUTUINHBL
«MaremaTnka: anredpa, Hadajla MAaTEMaTHIECKOTO aHAIN3a, TEOMETPHS» IS TPO(eCCHOHANBHBIX
00pa30BaTeIbHBIX OpraHnu3alnii, PEKOMEHIOBAaHHOW (eiepaTIbHBIM rOCYAapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«®DenepanbHbBIl HHCTUTYT pa3BuTus oopazoBanus (PI' AY «DUPOy») B kauecTBe MPUMEPHOH MTPOTPAMMBI AJIS
peau3anuy OCHOBHOM IpodeccuoHalIbHOM 00pa3oBareabHoN porpammbl CITO Ha 6a3ze OCHOBHOTO 00IIIEro

o0pa3oBaHus C MOIYYCHUEM CpeHero odiero oopazoranus [Iporoxon Ne 3 ot 21 utons 2015 r.

- Pabouero yuebHoro niana oopaszoBaresibHOro yupexxaenus Ha 2022/2023 y4ueOHbli rog

Opranu3zanyst pa3paboTuK: rocyIapCTBEHHOE O KEeTHOE MpodeccrHoHaIbHOe 00pa3oBaTeIbHOE
yupexaenue «JlepOoenTckuii npodeccuoHalbHO-TIejaroruueckuii koyuiepx uM. I'.b. Kazunaxmenosay
PazpaboTunku:
- Tarues FOcy¢ Pycnanosud - npenonasatens matematikul [ BIIOY «JlepbenTckuii mpodeccnoHaabHO-
negarormaeckuii komiemk uM. I'.b. Kazuaxmenosay, npemnogaBaTenb BHICIICH KAaTETOPHH.
- upun6exoBa Hacuma XanaxmenoBHa - npenogaBatens Mmatematuku [ BIIOY «/lepOenTckuit

npodeccruoHanbHO-TIegarorndeckuii komremx uM. ['.b. Kasnaxmenosay, mpemnomaBarens BBICIIEH KaTETOPUH.

Peuensenr: Pamazanos A.K. 10kTop pu3uKo-MaTeMaTHYeCKHX HAYK, penogasareb 'Y
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1. ITACITIOPT PABOYEM NPOT'PAMMBI YYEBHOM JJUCIUITIVNHBI
Martemaruka

1.1. O6aacTh NIpuMeHeHHs1 padoyeii MPOrpaMMbl

Pabouas mporpamma ydeOHOW JMCHUILTUHBI SBISIETCS YacThi0 OCHOBHOHM IPO(eCCHOHAILHOW 00pa30BaTeILHOM
nporpammbl B cootBeTcTBUM ¢ @I'OC 10 criennanbHOCTH CpeIHETo MPOEeCCHOHATLHOTO 00pa30BaHus

1.2. Mecrto y4eOHO# TUCHUTIMHBI B CTPYKTYP€e OCHOBHOI nmpodgeccuoHaIbHOI

o0pa3oBaTeIbHO MPOrPaMMBbI: JVICLIUTIIIHA OTHOCHUTCS K 0a30BBIM TUCHUTUINHAM
00111e00pa30BaTEIHLHOTO IHKIIA.

1.3. Ileau u 3axa4u y4eOHO# JMCUHUIIMHBI - TPeOOBAHUSI K pe3yJbTaTaM

OCBOEHHS Y4eOHOM TUCIUILTUHBI:

B pesynprare m3ydenus «MateMaTHKm» Ha 0a30BOM YPOBHE 00YUAFOIHIACS TODKEH YMETh:

AJITEBPA

yMeThb:

- BBINOJHATH apU(PMETUYCCKHE NCHCTBUS HAJ YHCIAMH, COYeTas YCTHBIC M IHMCHMCHHBIC IPUEMBI; HAXOJHUTh
MPUOIDKEHHBIC 3HAYEHUS BEJIMYMH W TOTPEIIHOCTH BBIYKMCICHUH (aOCOJIOTHAS W OTHOCHTENbHAS); CPaBHHBATh
YHCIIOBBIC BRIPKEHHUS,

- HaxOIWTh 3HAYCHUS KOPHSA, CTETNCHH, JOorapu(ma, TPUTOHOMETPUUIECKUX BBIPAKCHUN Ha OCHOBE OIPEICICHIS,
UCTIONB3yS TIPH HEOOXOAMMOCTH WHCTPYMEHTANBHBIE CPEACTBA; IONB30BAThCSA MPUOIMIDKCHHOW OIGHKOW IpH
MPaKTUYECKIX pacyerax;

- BBINOJHATH IPeoOpa3oBaHUs BRIPAKEHUH, TPUMEHSST (QOPMYIIBL, CBSI3aHHBIE CO CBOHCTBaMH CTENCHEH, TorapudMoB,
TPUTOHOMETPHUYECKHUX (PYHKINH; MCHOJIb30BATh NPUOOPETEHHbIE 3HAHUS M YMEHHUSI B IPAKTHYECKOii AesITeJIbHOCTH
M MMOBCEJIHEBHOM KM3HU

- 7 MPAaKTHYECKUX PACUETOB 1O (opMyiaM, BKIIOUYas (GOpMYIEI, coaepiKallue CTEIIeHH, PaauKalbl, JIOTapru(Mbl U
TPUTOHOMETPHUYECKHE (DYHKIIMM, HCIONB3yS TIPH HEOOXOAMMOCTH CIIPAaBOYHBIC MaTepHalbl ©  MPOCTEHIINE
BEIYUCIIUTENBHBIC YCTPOICTB.

@OyHKUMU U TPaPuKU

YMeTh:

- BBIYHCIATH 3HaYCHUE (PYHKINU 10 33JJaHHOMY 3HAUCHHIO apTyMEHTA MpH

Pa3NUYHBIX crIoco0ax 3a1aHns QyHKIUN;

- OIpEACTSATH OCHOBHBIC CBOMCTBA YHMCIOBBIX (DYHKIIMH, HILTIOCTPUPOBATH HX HA

rpadukax;

- CTpOUTH rpadMKy U3yYCHHBIX (HYHKIIMHA, WILTFOCTPUPOBATH 10 I'paduKy CBOHCTBA

AIIEMEHTAPHBIX (DYHKITHIA;



- HCIOJB30BaTh MOHATHE (DYHKIIMU AJIs1 OMMCAHKS U aHAIM3a 3aBUCUMOCTEH BEJIMYMH; UCITIONIb30BAaTh
nproOpeTeHHbIE 3HAHKS U YMEHUS B IPAKTUYECKOM NEITENbHOCTH U IOBCEAHEBHOM KU3HU:

- IS OTIMCAHMS C MMOMOIIBIO PYHKIMIA Pa3IMUHBIX 3aBUCUMOCTEH, IIPEJCTAaBICHUS X IPpadUuecKH,
WHTEPIpETALUH IPadUKOB.

Hauvayia MaTeMaTHYeCKOI0 aHAJIN3A

yMeThb:

- HAaxXOAWTH MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHII;

- HCIOJb30BaTh MPOU3BOIHYIO AJIS U3YUYEHHUs CBOMCTB (DYHKIMH U TOCTPOSHUS

rpaduKoOB;

- TNPUMEHSTH MPOU3BOJAHYIO JUIS IPOBEIEHHS IPUOIIKEHHBIX BBIYUCICHUI, peIiaTh

3aJauy MIPHUKJIAJHOTO XapaKTepa Ha HaXOKACHHE HanOOJIbILIEro 1 HAUMEHBLIETO

3HAYCHUS,

- BBIUUCJIATH B IPOCTEHIINX CITy4asiX IJIOLMIaIid U 00bEMBI C HCIOIb30BAHUEM OIPEACICHHOTO
WHTETpaa;

HCNOJIb30BATh NPUOOPETeHHbIE 3HAHUSA M YMEHHUS B MPAKTHYECKOii AesITeJTbHOCTH U
NOBCEeIHEBHOM KU3HHU JIs:

- peleHus NPUKIaTHBIX 337a4, B TOM YUCIIE COLUATbHO-IKOHOMUYECKUX U (PU3UUECKUX, HA HAUOOJIBIINE U
HaVMEHBIIIVE 3HAUEHUS], HA HAX0XKJIEHUE CKOPOCTH U YCKOPEHHS.

YpaBHeHus1 U HEpaBeHCTBA

yMeThb:

- pemaTh palMoOHANbHBIE, TOKAa3aTeNbHbIC, IOTApUPMHYCCKHE, TPHTOHOMETPUIECKHUE
YpaBHEHUS, CBOASIINECS K JIMHEHHBIM U KBaJPATHBIM, a TAK)KE aHAJIOTUYHBIE

HEPABEHCTBA U CUCTEMBI;

- HCIOJB30BaTh rpa)UueCcKUii METO PElICHNs] YPaBHEHH U HEPABEHCTB;

- m300pakaTh HA KOOPAMHATHOW TUIOCKOCTH PEUICHHS YpaBHEHUI, HEPABEHCTB

U CHUCTEM C JIByMsl HEU3BECTHBIMY;

- COCTABJISITh U PELIATh YPABHEHUS U HEPABEHCTBA, CBSI3bIBAIOINE HEU3BECTHHIE

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPHUKIATHBIX) 3a7adaxX. UCIOJIb30BATh

npuoOpeTeHHbIe 3HAHHUS U YMEHUS B IPAKTUYECKOH JIEITEIIbHOCTH U TIOBCETHEBHOM

KU3HH:

- 1715 IOCTPOEHMS U UCCIIEAOBAaHUS MPOCTEHIINX MAaTEMaTHUECKUX MOJIETIEH.

IF'EOMETPUSA

yMeThb:

- pacro3HaBaTh Ha YePTEKax U MOZAEISX MPOCTPaHCTBEHHBIE (POPMBL; COOTHOCUTH

TPEXMCPHBIC O0OBEKTEHI C UX OIIMCaHHUAMMU, I/1306pa)K€HI/I$IMI/I;



- OIHKCHIBATh B3aMMHOE PAcIOJIOKEHHE MPSIMBIX U INTOCKOCTEHN B IPOCTPAHCTBE,

aApeyMEeHmupo8ams C80U CyHCOeHUs: 00 IMOM PACHOLONCEHUU,

- aHaJIM3UPOBATh B MPOCTEHIINX CIy4asx B3aUMHOE PACIIONOKEHHE 0OBEKTOB B

IIPOCTPAHCTBE;

- n300pakaTh OCHOBHbIE MHOTOTPaHHUKH M KPYTJIbIE TENa; BBITOIHSIT

YEPTEXKU 110 YCIOBUM 3aJady;

- cmpoums npocmeuuiue cedenust Kyoa, npusmvl, nUpamuobl;

- pelaTh INIAHUMETPUYECKHE U IIPOCTEUIINE CTEPEOMETPUUYECKUE 3a1a4U

Ha HAXOXKICHUE T€OMETPUIECKHUX BEWIHH (JIJTNH, YTIIOB, TUIOIMAICH,

00BEMOB);

- HCIIOJIB30BaTh PU PEUICHUN CTEPEOMETPHUECKUX 3a/1a4 IJIAHUMETPHUIECKUE (PaKTHI

Y METOJIbI;

- NOPOBOAMTH TOKA3ATEIbHBIE PACCYKIICHUS B XOJI€ PELLICHUS 3a]1a4;

HCNO0JIB30BATH MPHOOPEeTEeHHbIE 3HAHUA U YMEHHS B MPAKTHYECKOH 1eATeTbHOCTH U MOBCeTHEBHOM KI3HMU:

- 7S ucciefoBaHus (MOJENMPOBaHNs) HECIOKHBIX MPAKTHYECKUX CUTyallnd HAa OCHOBE WM3YYEHHBIX (OPMYI U
CBOICTB (uryp;

- BBIYHCIIEHUS 00BEMOB M ILIOMAICH MTOBEPXHOCTE TPOCTPAHCTBEHHBIX TN MPU PEIISHUH MPAKTUYECKHUX 33]1ad,
UCTIOJIB3Ysl IPH HEOOXOIMMOCTH CIIPABOYHUKHY U BBIYHCIUTEIHHBIE YCTPOHCTBA.

B pe3yabTaTe udyuyeHus yueOHoH JUCHUILINHBI «MaTeMaTUKa» 00y4aomuiicst 0/KeH 3HATD:

- 3HaYEHUE MATEMaTUYECKOM HAYKH JIJISl PEILICHUS 3a1a4, BOZHUKAIOIIUX B TEOPUH U MPAKTHUKE; IIUPOTY U B TO KE
BpeMsl OTPaHUYECHHOCTb IPUMEHEHUS MAaTEeMaTUYECKMX METONOB K AHAJIU3y M HCCIEAOBAHMIO INPOLECCOB H
SIBJICHUH B MIPUPOJIC U OOIIECTBE;

- 3Ha4YCHUE TMPAKTUKA M BOMPOCOB, BO3HUKAIONIMX B CaMOH MaTeMaTHKe JUisi (JOPMHPOBAHHS W Pa3BUTHS
MAaTeMaTU4eCKONM HAyKHM; HWCTOPHIO pa3BUTHUS IIOHATUS 4YMCJIA, CO3JaHHS MAaTeMaTU4YeCKOro aHaIn3a,
BO3HHMKHOBEHUS U Pa3BUTHUS T€OMETPUY;

- YHUBEpCaJbHBIM XapakTep 3aKOHOB JIOTMKM MAaTE€MaTUYECKHX PAaCCYXXIEHUH, MX NPHUMEHHMOCTb BO BCEX
00J1acTsIX Y4eI0BEYECKON ACATEIHHOCTH;

- BEPOATHOCTHBIA XapaKTep Pa3iIuYHbIX POLECCOB OKPYKAIOIIEr0 MUPA.

1.4. PexomeHayemMoe KOJUYECTBO YACOB HA OCBOEHME padoyeii mporpaMmbl

yueOHOM AU CHUTIVNHBI:

MaKCHUMaJIbHOU yueOHOW Harpy3ku oOy4atomierocs - 234 yaca, B TOM YHUCIIE:

00s13aTeTHPHON ayANTOPHON YIeOHOH HAarpy3Ku oOydaromierocs - 156 4acos;



2. CTPYKTYPA U COAEP)KAHUE YYEGHOU JUCHUATLJIMHBI 2.1.

O0beM yueOHOI AMCHUTINHBI U BUBI y4e0HOH PadoThI

Buj y4eGHoii padoThl

Obvem uacos

MakcuMaabHas yueOHasi HATpy3Ka (Bcero) 234
Oo0si3aTesbHAsI AYIUTOPHAsN YueOHAas HArpPy3Ka (Bcero) 156
B TOM YHCJIC:
J1a00paTOPHBIE 3aHATHS -
MPAKTHYECKUE 3aHATHS 70
KOHTPOJIbHBIE pa0OThI 8
KypcoBasi pabota (IIPOEKT) He npedycMompeHo
CamocTosiTeJIbHAA pa6oTa 00y4yaromnerocs (Bcero) 78

B TOM YHCIIE:
- Pabota ¢ koHcmekTamu, y4eOHOI nuTeparypoil (mo maparpadam, rigaBaM y4eOHBIX
0COOMI, YKa3aHHBIM IIPEoaBaTeIeM).

- IloaroToBKa K MPakTUYECKUM 3aHITUSAM C HCHOJIb30BAaHUEM METOJUUECKUX PEKOMEHAAINH
[IPEI0/IaBaTENs, BBINOIHEHUE U 0(hOPMIICHHE IPAKTUIECKUX PadOT.

- BrinoaHeHNe JOMAIIHUX 3aaHUil.

- BrinoaHeHNe HHIUBHYAIbHOIO IPOEKTHOTO 3aJaHUS:

- CO3JaHue MPE3CHTAIMH MO 3aJaHHON TEME;

- CO3/laHHE MOJIENEN K TeOMETPUUIECKUM 33/1a4aM;

- CO3IaHHE MOJIeNIel TPOCTPaHCTBEHHBIX (UTY.

- CoCTaBIEHUE TECTOBBIX 3alaHUH

- CocTaBieHue cxeM, rpaHKkoB, THarpamMm

HroroBas arTecTalus B popMe SK3aMeHa




2.2. TemaTu4ecKuii IJIaH U coaep:kanue yuyeOHoii nucuunanusl OY /1, 6 04.MaremaTuka

HaunmeHnoBanue
pa3liesioB M TeM

Coaepxanue y4eGHOro MaTepHuaJia, JIaopaTopHble U NPaKTHYeCKUe PadoThl, CAMOCTOSITeIbHAsI padoTa
ofyuarIuxcs, Kypcopasi paéoT (IPOeKT) (eciu npedycmompeHsl)

O0beM yacos

YpoBennb

OCBOCHUHA

1

2

4

I'naBa. 1

Coneprkanne yaeOHOr0 Marepraa

Tema

Pa3BuTHne noHATHA 0 YHCJIE. O

JleHicTBUTEIbHBIC YHCTIA.

elCcTBHS ¢ 0OBIKHOBEHHBIMH JPOOSIMU

[TpuOIKEeHHBIC BRIYUCICHHS

CrannapTHas 3anuch yucia. [IpoIeHTHI.

[loHsITHE KOMIUIEKCHOT'O YHCIIa. I/I306pa>1<eHI/Ie KOMIIJICKCHBIX YHCCII

N (N[N [N

KontponbHas paboTa

CaMOCTOSTeIbHAS pa60Ta: HCJ'ILIC 1 pallMOHaJIbHBIC YKCJia

I'naBa. 2

ConeprkaHre yueOHOro MaTepHaia

Tema

KopHu, crenenn u Jiorapupmsol

18

Kopenb n-oii crenenn. CBoiicTBa KOpHEH.

CTeIeHb ¢ pauOHAJIbHBIM U [[eﬁCTBPITeJ'H;HLIM TI0Ka3aTcJjICM. I[eﬁCTBHH CO CTCIICHAMUA

Jlorapudmsel 1 ux cporictsa. [IpaBuna norapudmMupoBaHus

Brruncnenue norapudmos. [IpeodpazoBanue JorapuMHUUECKUX BHIPAKCHHI.

ITokazatenbHas 1 JorapudmMudeckas GYHKIMH, UX CBOWCTBA U rpadUKH.

ITocTpoeHue rpadMKoB U KcceIOBaHUE CBOUCTB JiorapudMudeckor GyHKIIUU

TlokasaTeNbHBIC YPABHEHMS M HEPABEHCTBA

Pemenne norapuMuuecKux ypaBHEHHH U HEPABESHCTB

[NSREENST I\ RN NS R \S R \S I | S R | \S)

Ipaktuueckue 3amsTusa: CBoiicTBa KopHEH. Brerumcnenue jorapudmoB. Pemenune mMmoka3aTtenbHBIX U
nmorapuMHUIECKUX YpaBHCHUH W HEPABEHCTB.

KoHTposibHas paboTa

CamocrosiTenbHas padora: CreneHu .

I'naBa. 3

Conepxanue yueOHOTO MaTepraia

Tema

HpﬂMbIe H IIJIOCKOCTH B ITPOCTPAHCTBE

12

B3anMHOE pacmoioKeHHE MTPaMbIX U IJIOCKOCTEH.

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN




Vel MCXKAY NPAMBIMH U IIJIOCKOCTAMM.

[IpaxkTuueckue 3anstus: Pemenue 3axa4 Ha napajyiebHOCTD, IEPIEHIUKYIAPHOCTD IPSAMOI U IVIOCKOCTH, Ha
[1apAJUIEIbHOCTD, NEPIEHAUKYJIIPHOCTb MJIOCKOCTEH.

KoHntposbHas paboTa

CamocrositenbHas padota : ['eomerpus EBkianaa.

I'naBa. 4

Coneprxanne yueOHOr0 Marepraa

Tema

JeMeHTHl KOMOUHATOPUKH

KomOuHaTOpHBIE KOHCTPYKITHH: ITIEPECTAHOBKH, Pa3MEICHHSI, COUYCTAHUSI.

Brrunciaenue 351eMeHTOB KOM6I/IHaTOpI/IKI/I

HpaKTI/I‘ICCKI/Ie SAHATHA. ICPCCTAHOBKH, Pa3MCIUICHU A, COYCTaHUA.

KontposbHas paboTa

CamocrostenbHas padota. Mcroprst KOMOMHATOPUKH.

I'naBa. 5

Conepxanne yueOHOTO MaTepraia

Tema

KoopanHaTsl U BeKTOPBI

10

KoopanHatel 1 BEKTOPBI B POCTPAHCTBE

Pemenne 3amau mo reme «KoopauHaTH # BEKTOPBI

\S]

CxkaysipHOE TIpOoN3BeIeHNE BEKTOPOB. [lepeHIMKYISIPHOCTh IPSIMBIX U TIOCKOCTEH

BekTtopsl B mpocTpaHcTBe. JlelcTBUSA HaJl BEKTOpaMHU

[Tpaktuueckue 3anarus: JeiictBust Hax BekTopamu. CKansipHOE TPOU3BEICHNE BEKTOPOB.

KontpoabsHas paboTa

CamocTosTenpHas padora: [leprneHIuKyIIpHOCTD MPSMBIX U THIOCKOCTEH

I'naBa. 6

Coneprkanue yaeOHOTO MaTepuaa

Tema

OCHOBBI TPUTOHOMETPHH.

14

Vel u BpallaTCJIbHOC JIBHXKCHHC

TpI/IFOHOMeTpI/I‘{eCKI/Ie oncpanmuu

[IpeobpaszoBaHKe TPUTOHOMETPHYCCKUX BhIPAKECHUI

[IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIpaKeHUH. TpuroHoMeTprueckue GyHKIMH, HX
CBOWCTBA M rpaUKH.

(NSRS R} SR | \S)




Penrenne mpocTeHIUX TPUTOHOMETPHUICSCKIX YPABHCHHM.

IIpakTudeckue 3ansaTus: IIpeoObpa3zoBaHust MpOCTEHIINX TPUTOHOMETPHUECKUX BhIpaskeHUi. Perenne
TPUTOHOMETPUUECKUX YpaBHEHUIL.

KoHTposbHas pabora

CamocrosTenbHas padota. TpUroHoMeTpuYeCKre HEpaBeHCTBA

I'naBa. 7

Coneprxanne yueOHOr0 Marepraa

Tema

@OYyHKIUU U UX CBOIiCTBa U rpaduKu

12

Onpenenenne ¢pynkiun. O0nacTh onpeaeneHus 1 MHOXKECTBO 3HaueHuH pyHkuuu. CriocoOsl 3aganusi pyHKIUu

Cxema mcciieioBanus GyHknuu. Pemenne 3a1ad Ha ucciieoBanne GyHkiuii. HenpepblBHOCTh (YHKIIHU

ITocTpoeHue U McclIeOBaHe IPAPUKOB CTEIEHHBIX (PYHKIIMIMA

IpakTudeckue 3ansaTus: PerieHne 3a1a4 Ha uccienoanue GpyHkuuii. [loctpoeHue u uccnenoBanue rpagukos
CTCTICHHBIX (DYHKIINH.

KonrponbHas paboTa

CamocrostenbHas padora. CummeTpus GyHKIMIA 1 IpeoOpa3oBaHKe UX rpadHuKoB

10

T'yaBa. 8

Coneprkanne yaeOHOr0 Marepraa

Tema

MHOrorpaHHUKH

12

MHuororpanHukd. BepimHebl, pedpa, TpaH MHOTOTpaHHUKA

ITpusma. IIpsmas npusma. IlpaBunbsHas npusma. Iapaienenunen

CumMMeTpuH B KyOe, napauienenunene .CeueHus Kyba, IPU3Mbl U ITHPAMHE/IBI

IIpeacTaBiieHrEe O MPAaBUILHBIX MHOTOTPaHHUKAX (TETPadap, Ky0, OKTadAp, AOACKAdAP U MKOCAIP

NSRS |\ \S)

HpaKTI/I‘leCKI/Ie 3aHaTus: Perenue 3aJ1a4 Ha HAXO0XACHHUE DJIEMCHTOB ITPU3MBI, ITUPaAMUIbI

KoHTposibHas paboTa.

CamocrositenpHas pabota. CocTaBiieHHE MPaBUIbHBIX MHOTOIPaHHUKOB

I'naBa. 9

Coneprxanue yueOHOrO Marepraa

Tema

TeJsia 1 NOBEPXHOCTH BpallleHUsl

Tena u noBepxHocTH BpaweHus. Lununap u konyc. OcHOBaHUE, BbICOTa, OOKOBas MOBEPXHOCTh, 0Opa3yroLas,
pa3BepTKa

10




Iunuuap, KoHyc, 1ap, chepa.

[lap u cdhepa, UX cEUCHHUS.

HpaKTI/I'-IeCKI/Ie 3aHaTHs: PelieHue 3a1a4 Ha HaX0XkJISHHE DJIEMEHTOB Tell BpallCHUA.

KontponbsHas paboTa.

CamocTosTenpHas padora: [limataHoBBIE Tela.

I'naBa.10

ConeprkaHre yueOHOro MaTepHaia

Tema

Hauajia MaTeMaTH4eCKOIr0 aHAJIN3a

16

TIpoussoanas. [ToHsaTHE 0 IPOU3BOAHON PYHKIIMH, €€ TEOMETPUUECKHMMA U (DU3HYECKHMH CMEBICIL..

YpaBHeHUE KacaTeabHOU K rpaduky GyHKImm.

HDOI/ISBO,Z[HI)IG CYMMBEI, pa3HOCTH, ITPOU3BCACHUA, HACTHOI'O.

TIpou3BOJHBIE OCHOBHBIX dJIeMeHTapHbIX (GyHKIHiA. [I[puMeHeHHne TPOU3BOAHOMN K UCCIIEAOBAHIIO GYHKIUIT 1
MMOCTPOCHUIO rPaHKOB.

NN (N

HaxoxneHnue mpou3BOAHBIX OCHOBHEIX dJIeMeHTapHBIX (pyHkunit. ViconpzoBanne mpaBui audhepeHIrpoBaHus
JUTSI HAXO0XKJIEHUS] IPOU3BOAHBIX.

\S)

TIpuMepbl UCTIOIB30BAHHS IPOU3BOAHOMN [Tl HAXOXKICHHUS HAMTYUILero PEIeHHUs B TIPUKIIIHBIX 3a1a4ax. Bropas
[POU3BOJIHAS, €€ TeOMETPUYECKUi 1 Ppu3ndecKuil cMbIci. [IpiMeHeHre MPOU3BOIHOM K HCCIICTOBAHUIO (DYHKIHI
1 TIOCTpOCHHMIO IpadukoB. HaxoxieHue CKopocTH I poriecca, 3alaHHoro (opMysion U rpa@ukoMm.

ITprMeHeHre TPOU3BOIHOM K MCCIICAOBAHMIO PYHKIIMIA M MMOCTPOSHUIO TpaUKOB.

IIpakTHUYeCcKHe 3aHIATHsI: HAX0XKJICHUE IPOU3BOIHBIX MO MpaBmwiaM auddepeHImpoBaHus.

KoHTposbHas paboTa.

CamocrosTenbHas pabota: [IpousBoaHas B hM3MKE, TEXHUKE.

10

T'naBa.11

Cojiepxanye yueOHOro Marepualia

Tema

I/IHTerpan H €ro NIpuMEeHeHUue

Inomanu mmockux GuUryp, mpocTpaHCTBEHHbBIE Tena, Oecena « MIHTerpaibHbie BETHYHHBDY.

Teopema HetoTona- JleiiOnuiia,

BrlunciieHue MIOMAACH MIIOCKUX Guryp.

HpaKTI/ILICCKI/Ie 3aAHATUA. BEIYMCJICHUC HHTCTPAJIOB.

KoHTposibHas paboTa.

CamocrosiTenbHas pabota: IIpocTpaHCTBEHHBIE Tejia

I'nasa.12

Coneprxanue yueOHOrO MaTeprasa

Tema

JJ1eMeHTbI TCOpUHA BepOﬂTHOCTeﬁ. J1IeMeHTbl MATEMATHYECKOH CTATUCTHKH

10

CoObITHE, BEPOSTHOCTH COOBITHS.




CroxeHre 1 yMHOKEHHE BEPOSITHOCTEH.

[IpencraBnenue qaHHBIX (TAOJHUIIBI, THATPAMMBI, TPAQHKH).

[Ipaktuyeckue 3aHatus: CIIOKEHHE M YMHOKEHUE BEPOATHOCTEH. BeposTHOCTh COOBITHS

KoHTposbHas pabora.

CamocrosTensHas paboTa

I'naBa. 13

Coneprxanue y4eOHOro MaTepuaa

Tema

YPaBHeHI(Iﬂ H HEPaBEHCTBA

15

PaBHOCHIIBHOCTD YpaBHEHUI

(OCHOBHBIE IPUEMBI PEIICHAS YPABHEHUHI

CHcTeMBbl ypaBHEHUN

Pemenre HepaBEHCTB METOJIOM HHTEPBAJIOB.

IIpeoOpazoBaHue anreOpandecKux BeIpaxeHuil. PeneHne TUHEeHHbBIX, KBaIpaTHBIX YPaBHEHUN 1 HEPaBEHCTB.

NSRRI NI | \C R | \S R )

I[IpakTHUYecKue 3aHATHS: PEIICHNS YPABHEHUHN, CUCTEMbI YPAaBHEHUH, PEIICHUE JINHEHBIX, KBAAPATHBIX
ypaBHEHUI U HEPABEHCTB.

KoHTposbHas paboTa.

CamocTosiTenbHas paboTta: Pa3pemnMocTs anredpandeckux ypaBHEHUIH

IIpeadK3aMeHAIMOHHOE MOBTOPEHUE

J1s XapakTepUCTUKU YPOBHS OCBOEHMs yUeOHOTr0 MaTepuaia UCHONb3yI0TCA CIeAYIOIUe 0003HaUeHUs:

1. - 03HAKOMHUTEIBHBIN (y3HABAHUE paHEe N3YUCHHBIX 0OBEKTOB, CBONCTB);

2. - penpoIyKTUBHBIH (BBIOJHEHHE ACATSIFHOCTH IO 00pa3ily, HHCTPYKIIMU HITH IO PYKOBOJCTBOM)

3. - IPOAYKTUBHEIH (IJITAHUPOBAHKE M CAMOCTOSITEIFHOE BBITIONHEHHE ICSTEILHOCTH, PELICHUE TPOOIEMHBIX 3a1a)

12




3. YCJOBUSA PEAJIMZALIMU ITPOTI'PAMMBI IUCLHIATIIMHBI

3.1. TpeGoBaHUSI K MUHHMAJIBHOMY MaTepUATBHO-TeXHUYECKOMY 00ecredeHHI0
Peanm3zamus yueOHON AMCIUTUIMHBI TpeOyeT HATHYHS:
YyebHoro kabunera «MaTemMaTHKay.

O0OopynoBanmne y4eOHOro KaduHera:

- TOCaJ0YHbIE MECTA IO KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MpenoaaBaTes;

- KOMIUIEKT y4eOHO-HATTISAHBIX MOCOOMIA (TNTaKaThl, TaOIHIIBI, pa3JaTOYHbIN MaTepran);
- JIUJAKTUYECKHUI MaTepua;

- yueOHas IuTEpaTypa.

Texnnueckue cpeacTBa 00y4eHHs :
- KOMIIbIOTEp;

- MYJIbTUMEOUAIIPOECKTOD;

- HHTCPAKTHUBHAA JOCKa,

- KaJIbKYJISATOPBI.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
Ilepeyenb pexkomMeHayemMbIX y4yeOHbIX wu3AaHui, HMHTepHeT-pecypcos,
JTONMOJIHUTEJIbHOU JINTEPATYPbI
OcHOBHbBIE HCTOYHUKH:
1. bammako M.W. Matematuka. Yueouuk. OUL «Axamemus»- 2013

2. bammakoB M.M. Martematuka. 3amadnuk. YdyeOHoe mocooue OUIL «Akagemus» - 2013
I[OIIOJIHI/ITG.]ILHLIC HCTOYHUKH:
Amumos IILA. u ap. AnreOpa n Hadana ananmmza. 10 (11) xi1. - M., 2000.
Aranacsa JI.C. u ap. I eometpus. 10 (11) k1. - M., 2000.
bammakor M.U. Anrebpa u Hauajia MaTeMaTH4YeCKOro aHayin3a (0a30BbIi ypoBeHs). 10 kit - M., 2005.
bammakor M.U. Anrebpa u Hauajia MaTeMaTHIeCKOro aHaiin3a (0a30BbIi ypoBens). 11 kit - M., 2005.
IToropenos.A.B , ['eomerpust 7-11 - M.: IIpocsemenue, 1995 KomvoropoBA.H. ,A6pamos A.M.,
Hymuurua FO.IT. u ap., AnreOpa u Hadasia aHanuza. 10-11 ki-M. [pocserienue, 1993.

HNuTepHeT-pecypcesbl:

1. http: //www.exponenta.ru/educat/links/l educ.asp#0 - ITone3Hsle cchuTky Ha cAMTHI
MaTeMaTH4eCKOH " o0pa3oBaTeJIbHOM
HANPaBJEHHOCTH: YueOHbIe MaTEPHAIIbI, TECTHI

13



http://www.fxyz.ru/ NHTepakTUBHBIN

TPUTOHOMETPUH, TEOMETPHH, (PU3HKE.

CIpaBOYHMK (OPMYNT M CBeACHUs To anredpe,

TOXIOCCTBCHHBIC

3. http://maths.yfal .ru - CipaBOYHHK COAEPKUT MaTEpHall TI0 MaTeMaTHKe (apudMeTHKa, anreopa,
TEOMETPHS, TPUTOHOMETPH ).

4. allmatematika.ru - OcHoBHBIE GOpMyIBI TIO anrebpe ©W TEOMETPHUU:
npeoOpa3oBaHus, IPOTPECCUU, TPOU3BOIHAS, CTEPEOMETPHUS U MPOY.

5.

http://mathsun.ru/ - Hcmopuﬂ mamemamuKu. buorpadun BETUKIX MaTEMaTHKOB.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
T CHUTIIAHBI

KoHTpoib M OLEHKa pesynbTatos

OCBOCHHUA

y4eOHOW  JUCHHIUIMHBI  OCYIIECTBIIAETCS

npenoaaBaTeIeEM B IMPOUECCE MPOBEACHHUSA MPAKTHICCKUX 3aHATUH , TCCTUPOBAHNA, a TAKKEC BBIIIOJIHECHUA

00y4aroIMMICs HHANBUAYATBHBIX 33aHAN, IIPOCKTOB, HCCIIETOBAHMM.

Pe3yabTaTbl 00yyeHusi (0CBOEHHbIE
YMeHHsl, YCBOEHHbI€ 3HAHMSI)

®opMbI 1 METOAbI KOHTPOJISI U
OlIEHKH Pe3yJbTATOB 00y4eHusl

YMeHus:

[lpoBoauTh  TOXIECTBEHHBIE  npeoOpasoBaHus|OlEeHKa pElIeHU YIpaKHEeHWH, TECTOB Ha YpOKe,
BBIPAXKCHUM, coJieprKaIux CTETICHHBIE, BHEAY TUTOPHON CaMOCTOSITETIbHON paboTsl,
MMOKa3aTeNbHBIE, JorapupMuIecKue H[BBIIIOJTHEHUSI ~ OOydalomMMKCS — MHIUBHUIYAIbHBIX|
TPUTOHOMETPUUECKUE (DYHKLINH. 3aaHni, KOHTPOJIBHOM PabOTHI.
Ctpouth TpaQuKH CTENEHHOH, IOKa3aTelbHOH, . .

. OneHka  peleHuil  yOpaKHEHHM  Ha  ypOKe,
norapugMuIecKoit u TPUTOHOMETPUIECKHX .

. CaMOCTOSITETIbHOM PabOTHI .

GbyHKIH.

Pemate mpocTeillive ypaBHEHHS U HEPaBEHCTBA,

coJepKalIne CTETICHHBIE, MOKa3aTeNbHBIE,
norapudmuieckre

byHKIUH.

nu TPUTOHOMCTPUUICCKHUC

OrneHKa pemeHnd YIpaKHEeHH, TEeCTOB Ha YpOKe,

BHeay,Z[PITOpHOfI CaMOCTOSTEIILHOU pa60TLI,

BBITTIOJTHCHU O6y‘laIO]_I_[I/IMI/IC$I HUHAWBUAYAJIbHBIX|

3aJaHni, KOHTPOJIBHOM PabOTHI.

M3o0pakath reoMeTpuieckie QUTYyphl Ha YepTexe
M TPOW3BOIMTH MPOCTEHIIME TOCTPOCHHSA Ha|
UIOCKOCTH. HaxonuTh Tuiomanu MmoBEpXHOCTEH H

00BEMEI TEIT BpaliCHUA U MHOT'OI'DAHHUKOB..

OneHka  peleHud — ynpaXXHEeHWM  Ha

YPOKE,

BBITTIOJTHCHU S O6y‘laIO]_I_[I/IMI/IC$I HUHAWBUAYAJIbHBIX|

SaﬂaHHﬁ, CaMOCTOSTEILHON pa6OTI>I .

BEITIOTHATE ornepanun Hanqg BEKTOpaMu n

[0JIb30BaThCA CBOMCTBAMM 3TUX OTIEpaIUi.

OneHKa peleHn YNpaKHEHWH, TECTOB Ha YpOKeE,

BHeay,Z[PITOpHOfI CaMOCTOSTCILHOU pa60TbI,

BBITTIOJTHCHU A 06y1{aIOH_II/IMI/IC$I WHAWBUAYAJIbHBIX
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3aJaHui, KOHTPOJIbHOM pabOTHI.

3HaHuA:

CBoiicTBa apr(METHIECKOT0 KOpHS HATypalbHOU

CTCIICHU.

OrneHKa pemeHnd yIpaXHeHHH, TeCTOB Ha YpOKe,

BHEAYIUTOPHOU CaMOCTOATEbHOU paboTHI,

KOHTPOJILHOH pabOThHI

CBOICTBA CTEIICHU C pallMOHAJIbHBIM IMOKAa3aTCJICM.

. Omenka pemieHW yrpakHEHUH, TECTOB Ha YpOKE,

BHEAYIUTOPHOU CaMOCTOATENIbHOU paboTHI,

KOHTPOJILHOM pabOThHI

CBoiicTBa morapuMoB u OCHOBHOE

norapu(MUIECKOE TOKIECCTBO.

OLeHKa pELICHUN YOpaKHEHUW, TECTOB Ha YpOKE,

BHEAYIUTOPHOU CaMOCTOATEIbHOMI paboTsI

BBIITIOJTHCHUA O6y‘laIOH_II/IMI/IC$I WHAWBUAYAJIbHBIX|

3aJaHui,, KOHTPOJIHHOU PaOOTHI

OCHOBHBIE TPUTOHOMETPUUECKUE HOPMYIIBI.

OLeHKa pELICHUN YOpaKHEHUN, TECTOB Ha YpOKE,

BHEAYIUTOPHOU CaMOCTOSTENIbHON paboTHL,

KOHTPOJIBHOU pabOTHI

Talnuia nponu3BOIHBIX AJIEMEHTAPHBIX (DYHKINH.

OneHka peleHnd yHpa)XXHEeHHWH, TECTOB Ha YpPOKe,

BHEAyAUTOPHOM CaMOCTOSITEIbHOM padoTsl,

BBITTIOJTHCHU A OGy‘IaIOIIII/IMI/ICH HUHIAUBUAYAJIbHBIX|

3a/JaHUI, KOHTPOIHHOU PabOTHI

AKCHOMBI CTEPEOMETPHH.
@opMysbl TSI BEIYUCIEHUS TUIOIIAEH
MOBEPXHOCTE ¥ OOBEMOB TeN BpallCHUS H

MHOT'OI'PaAaHHUKOB

OneHka peleHud yNpaXXHEeHHWH, TECTOB Ha YpPOKe,

BHEAyAUTOPHOM CaMOCTOSITEIbHOM paboTsl,

BBITTIOJTHCHU A OGy‘IaIOIIII/IMI/ICH HUHIAUBUAYAJIbHBIX|

3a/JaHUI, KOHTPOIHHOU PabOTHI
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