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-PabGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odIero
oOpa3oBaHus, ¢ yuetom [IprMepHOit OCHOBHOI 00pa30BaTeIbHON MPOrPaAMMBbI CPEIHETO
ob1mrero oOpazoBaHust 0J00pEHHOM perieHneM GeaepatbHOro yueOHO-MEeTOIUYECKOTO
o0benMHEeHUS 110 001IeMy 00pa3oBaHuIO (TPoTOKoJ OT 28 utons 2016 r. Ne 2/16-3), a
Tak)K€ B COOTBETCTBUU C MPUMEPHOI MPOrpaMmoii 06111e00pa3oBaTesibHON yueOHOM
TUCIMILTNHBI «MaremaThka: anreopa, Hadyaja MaTeMaTHIeCKOTO aHAIN3a, TEOMETPHSI»
i Tpo(hecCHOHATBFHBIX 00Pa30BaTEIBHBIX OPTaHNU3AINN, PEKOMEHIOBaHHOM
benepanbHbIM TOCYIapPCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM

«DenepanbHbIi MHCTUTYT pa3BuTUs oOpazoBaHus» (PI'AY «DUPOy)

B KaueCTBE MPUMEPHON MPOrpaMMBbI JIJIsl pea3alii OCHOBHOM MpodeccroHaIbHON
oOpa3zoBarensHOM nporpammbl CITO Ha 6aze ocHOBHOTO 0011IeT0 00pa30BaHUs C
MOJIyYeHHUEM CpeHero o01ero oopa3oBaHus

ITpotokon Ne 3 ot 21 utons 2015 r.

- PaGouero yueOHOTO 11aHa 00pa3oBatenbHOro yupexaeHus Ha 2020/2021 yueOHbIit
roj

Opranuzaius pazpaboT4HK: TOCYAAPCTBEHHOE OI0KETHOE MTPO(PecCHOHATBbHOE
oOpazoBarenbHOe yupexaeHue «/lepbentckuit mpodeccrnoHaabHO-TIearOornueCKHii
komte ok uM. I'.b. KaznaxmenoBay

Pazpabotuuku:

- TarueB FOcyd PycnanoBuu — nmpenonaBarens matematuku ['BIIOY «JlepOenTckmii
npodeccruoHanbHO-TIieqarorndeckuii kowiex uM. I'.b. Kaznaxmenosay, npemnojaBareib
BBICIIEN KAaTErOPUH.

- lIupunbexkoBa Hacuma XanaxmenoBHa — mpenoaaBaTeiab MmateMatuku [ BIIOY
«JlepbenTckuii npodeccuonanpHO-TMenarornyeckuii kowiex um. I'.b. KaznaxmemnoBay,
MPEIO1aBaTENb BBICIIEH KATETOPUU.

Penensent: PamazanoB A.K. n1okrop ¢pu3suko-mareMaTH4ecKHX HayK, npenoaasareiab JAI'Y
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1. IACIIOPT PABOYEM IMPOI'PAMMBbBI YYEBHOM JUCIHUTILIMHBI



Marematuka
1.1. Ob6aacTh NpuMeHeHus1 padoyeil MporpaMMsI
Pabouas mporpamma y4eOHOW IOUCHMIUIMHBI SIBISETCA YacThlO OCHOBHOH Mpo(deccHOHAIbHOM
oOpa3oBaTellbHOM TporpamMMbl B cooTBeTcTBHH ¢ @OI'OC 1o  CcHenuanbHOCTH — CPEIHETrO
npoheccCHOHATBFHOTO 00pa30BaAHMS
1.2. MecTo y4eOHOIl IMCHUILIMHBI B CTPYKTYpe OCHOBHOI NPOo(hecCHOHAILHOI
o0pa3zoBaTe/IbHOW  NPOrpaMMbl:  JUCHUUIUIMHA  OTHOCHTCA K  0a30BbIM  JUCHMIUIMHAM
0011100pa30BaTEIILHOTO IUKIIA.
1.3. Heaun u 3agaumn y4eOHOM JUCHMILIMHBI - TPe0OBAHUS K pe3yibTaTam
O0CBOCHHS Y4eOHOM M CHUIINHBI:

B pesynbrate nzydenust «MareMatuku» Ha 6a30BOM YpOBHE 00yUaAIONIUNCS TIOTKEH YMETh:

AJITEBPA

yMeTh:

- BBITOJHATH apu(PMETHUYECKUE NEUCTBHS HAJ YHCIIAMH, COYeTas YCTHBIC M MHUCHbMEHHBIC TPHUEMBI;
HaxOJIUTh TMPUONMKCHHBIC 3HAUCHUS BEIMYMH W TOTPEITHOCTH BBIUMCICHUN (a0comroTHas U
OTHOCHTEJIbHAS ); CPABHUBATH YHCIIOBBIC BHIPAYKCHUS;

- HaxOJWUTh 3HAYCHHsI KOPHs, CTENEHH, Jiorapudma, TPUTOHOMETPHUYECKUX BBIPAKEHUN Ha OCHOBE
OTpeNeTICHUsI, WCIOJB3ysd TpH HEOOXOJUMOCTH HWHCTPYMEHTAJIbHBIE CPEACTBA; II0JI30BATHCS
MPUOJIM)KEHHON OIICHKOM MPH MPAKTHYECKUX pacueTax;

- BBITOJIHATH MPEOOPa30BaHMS BRIPAKEHUN, TPUMEHSS (DOPMYJIbI, CB3aHHBIC CO CBOMCTBAMHU CTETICHEH,
Jorapu(MoB, TPUTOHOMETPUICCKUX (YHKIINN; MCMOJIb30BATH NMPUOOpEeTeHHbIe 3HAHUS U YMEHHUS B
NMPAKTHYECKOH esiTeJIbHOCTH M MOBCEIHEBHOM KU3HU:

- Q7S MPaKTUYECKUX pacueToB Mo (opmynaM, BKiIrouYas (GOPMYIIbI, COJAEpKaIINe CTENEHH, PaIUKabl,
JorapuMbl U TPUTOHOMETpUYECKHE (PYHKIHUU, HUCHONB3YS NpU HEOOXOJUMOCTH CHpPaBOYHBIE
MaTtepuaibl U MPOCTEHILINE BBIYUCIUTENIBHBIE YCTPOUCTB.

DOyHKUUH U TPaPUKHU

YMeTh:

- BBIYHCIIATH 3HaYeHHE (DYHKIIUU 10 3aJaHHOMY 3HAYEHUIO apryMeHTa MpU

Pa3IMYHBIX crloco0ax 3adaHus (PyHKIUY;

- ONpEeNeNATh OCHOBHBIE CBOMCTBA YHCIOBBIX (PYHKIIMA, HILTIOCTPUPOBATH UX

Ha TpaduKax;

- CTpOUTH TpaUKH U3YICHHBIX (YHKIUHN, HILTIOCTPUPOBATH MO TPaPUKy

CBOMCTBA 3JIEMEHTapHBIX (PYHKIIMIA;



- HCIIOJIB30BaTh MOHATHE (YHKIMH IS ONKMCAHUS W aHAIN3a 3aBUCUMOCTEH BEJIIMYWH; HMCIIOJIH30BATh
MPUOOPETEHHBIC 3HAHUS 1 YMEHUS B MMPAKTUICCKOMN JCATETHHOCTH U TIOBCETHEBHOM KU3HU:
- ISl OTIMCAHUS C MOMOIIBI0 (DYHKITUHN pa3IndHBIX 3aBUCUMOCTEH,

MIPEJICTaBJICHHS HX TPadUICCKH, HHTEPIIPETAINH IPa(QUKOB.

Hauyana matemMaTH4yeckoro aHajamsa

yMeTh:

- HaxXOIWTh IMPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIU;

- HCTOJB30BaTh MPOU3BOIHYIO Il U3yYEHHUsI CBOUCTB (D)YHKITUH U TTOCTPOCHHS
rpaduKoB;

- IPUMEHSTH IPOU3BOIHYIO JUISl IPOBEICHUS MPUOIMKEHHBIX BBIUYNCICHUH,

peniaTh 3a1a4y MPUKIIAIHOTO XapaKTepa Ha HaX0XK/IeHNE HauOOJIbIIEro U

HaWMEHBIIIETO 3HAYCHUS;

- BBIUHCIATH B MPOCTEUIINUX CIIYHasIX IJIOMIAJAN U 00BEMBI C UCIIOJIb30BAHUEM
OTIPENICTICHHOTO MHTErpaa;

HCNO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOi 1eATeIbHOCTH U
NOBCEIHEBHOM KU3HU JJIA:

- pelieHus MPUKJIaAHbIX 33a]a4, B TOM YHCIIE€ COLMATbHO-3KOHOMHUECKUX U (PU3NUECKUX, Ha
HauOOJbIINE U HAUMEHbIIINE 3HAYeHHs], HA HAXOKJEHHE CKOPOCTU U YCKOPEHHUS.
YpaBHeHUs] 1 HEPABEHCTBA

yMeTh:

- pemiarthb palnroHaibHbIe, TOKa3aTeabHbIe, JIOTapUPMUIECKHE,

TPUTOHOMETPUYECKHUE YPAaBHEHUS, CBOASIINECS K JINHEHHBIM U KBaIPATHbIM,

a TaKKe aHaJOTMYHbIE HEPABEHCTBA U CUCTEMBI;

- HCTI0JIb30BaTh rpaUuecKuil METO 1 pelIeHs] ypaBHEHHU U HEPABEHCTB;

- n300pakaTh Ha KOOPJAWHATHON MJIOCKOCTH PEIICHUs] ypaBHEHU, HEpAaBEHCTB

U CUCTEM C JABYMSI HEU3BECTHHIMU;

- COCTaBJISITh U PellIaTh YPaBHEHHs U HEPABEHCTBA, CBA3BIBAIOIINE

HEU3BECTHHIE BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCIIC IPUKIIATHBIX) 3a/1a4ax.
WCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS B MIPAKTHYECKOMN

JEeSATENbHOCTH U MIOBCETHEBHOU KU3HMU:

- JI71s1 IOCTPOEHUS U UCCIIEI0OBAHUS MPOCTEUIINX MATEMAaTHYECKUX MOJIENEH.
I'EOMETPUA

yMeTh:

- pacmo3HaBaTh Ha YepTekKaxX U MOJEINAX MPOCTPAHCTBEHHBIEC (DOPMBI;

COOTHOCHUTL TPCXMCEPHBIC 00BEKTHI C UX OIMMCAaHUSIMU, I/1306pa)i(eHI/IHMI/I;



- OIIMCBIBATh B3aUMHOE PACIIOJIOKEHHUE IPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE,

apeyMeHmupo8ams C80U CYAHCOEHUsL 00 IMOM PACNOTIONCEHUU;

- aHAJIM3UPOBATH B MPOCTEHIINX CIydasiX B3aMMHOE PACHOJIOKEHHE OOBEKTOB B

IIPOCTPAHCTBE;

- 1300pakaTh OCHOBHBIE MHOTOT'PAaHHHUKH U KPYTJIbIE TeJla; BHITIOJIHSTD

YepTeXH 10 YCIOBUIM 33/a4;

- cmpoums npocmetiuiue ceyeHus Kyoa, npusmsl, NUPAMUOLL;

- pemiarh MIaHUMETPUYECKHUE U IPOCTEHIINEe CTEPEOMETPUUECKHE 3a/1a4 Ha

HaX0X/IEHUE T€OMETPUUYECKUX BEJTMYMH (IUIMH, YTJIOB, IJIONIAaei, 00bEMOB);

- HCTI0JIb30BAaTh NPH PEIIEHUH CTEPEOMETPUUYECKUX 3a]au MIJIaHUMETPUUECKHE

(hakThl 1 METOJIBI;

- MPOBOJUTH JI0Ka3aTeIbHbIE PACCYKICHHS B XOJ€ PEIICHNUs 3a/1ay;

HCNOJIL30BATHL NPUOOPETeHHbIe 3HAHMS M YMEHUSI B TMPAKTHYECKOH JeATeJIbHOCTH M
MOBCEeIHEBHOM KU3HU:

- IS MccheoBaHus (MOJIEIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyallMi Ha OCHOBE HM3yYEHHBIX
dhopmys u CBOMCTB (uUryp;

- BBIYMCIIEHUSI 00BEMOB U IIJIONIA/Iel TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUN
MPAKTUYECKUX 3aJa4, UCHIOJb3YsI MPU HEOOXOJUMOCTH CIIPABOYHUKHU U BBIYUCIUTENbHbBIE YCTPOICTBA.

B pe3yabTaTe ndyyeHus y4eOHOM JMCHUILUIMHBI «MaTeMaTHKa» 00y4alOUIUiics 10/I2KeH 3HATh:

- 3HaYeHHE MaTeMaTUYeCKOW HAyKHU JUIsl PEeLICHHs 3a7a4, BOSHUKAIOIIUX B TEOPUH U MPAKTUKE; IIUPOTY
U B TO K€ BpeMs OIpaHUYCHHOCTh MPUMEHEHUS MAaTEeMAaTUYECKUX METOJIOB K aHAIIU3Y U UCCIIEOBAHUIO
MIPOLIECCOB U ABJICHUH B IPUPOJIE U OOILIECTBE;

- 3HAYEHHE MMPAKTUKU U BOIPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTHKe Ui (POPMUPOBAHUS U PA3BUTHS
MaTeMaTHYeCKOW HAayKW; MCTOPHUIO Pa3BUTHUS TMOHATHUS YHCIA, CO3JAHMS MaTEMaTHYECKOTO aHau3a,
BO3HHMKHOBEHHUS U Pa3BUTHUS T€OMETPUU;

- YHUBEPCAJBHBIN XapaKTep 3aKOHOB JIOTUKA MaTeMaTHUYECKUX PACCYKICHHM, UX MPUMEHHUMOCTH BO
BCEX 00JIaCTAX YEIIOBEUYECKOM IeATEIbHOCTH;

- BEPOSITHOCTHBIM XapaKTep pa3IN4HbIX MIPOLIECCOB OKPYKAIOIIETO MUPA.

1.4. PekomeHnayemoe KOJIMYECTBO YaCOB HA OCBOCHHE padoyell MporpaMmbl

Y4eOHOM TMCUMILINHBI:

MaKCUMaJIbHOW y4eOHON Harpy3ku oOyuarormerocs — 234 yaca, B TOM YHUCIIE:

00s13aTeNIbHOM ayIUTOPHOM yueOHoil Harpy3ku oOyuatomierocs - 156 dacos;

CaMOCTOSTENILHON paboThl 00ydaromerocs - 78



2. CTPYKTYPA Y COJAEP KAHUE YUEBHOM TUCIATLIMHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHo# paGoThl

Oovem uacoe

MaxkcuMmaJjibHasi ydeOHasi HATpy3Ka (Bcero) 234
O0s13aTesIbHAsA ayIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 156
B TOM YHCJIE:
nabopaTopHBIE 3aHATHUS -
MIPaKTUYECKHUE 3aHITH 70
KOHTPOJIbHBIE PA0OTHI 8
KypcoBasi paboTa (IpOeKT) He npedycMompeHo -
CamocrosiTesibHas paboTa o0yuaruierocs (Bcero) 78

B TOM YHCJIE:
- Pabora c koHcmekramu, ydyeOHOUM nuTepaTypoil (mo maparpacdam, riaBam
y4eOHBIX MOCOOMIA, yKa3aHHBIM MPENOIaBaTEIEM).
- TloaroToBka K MPaKTHYECKUM 3aHITHSIM C HCIIOJIH30BAHUEM METOIUYECKUX
PEKOMEHIAlM TpEeroAaBaTesi, BHINIOJHEHHE U O()OPMIICHHE MPAKTHYECKUX
pabor.
- BrinonHenne noMantgux 3agaHuil.
BrimonHeHne MTHAUBUAYATFHOTO TPOSKTHOTO 33 IaHMUS:
CO3JIaHKME MPE3CHTAIUH 110 3aIaHHOUN TEME;
CO37aHuE MOJIeTIeH K TEOMETPUUYECKHUM 3aJ1a4uaM;
CO37IaHuE MOJIeJIeH TPOCTPAaHCTBEHHBIX (PHUTYP.
CocTaBiieHME TECTOBEIX 3aIaHUN
- CocraBnenue cxem, rpaduKoB, TUarpaMm

Hrorosas aTrrecranus B (bopMe JK3aMCHa




2.2. TemaTu4ecKHH IJIaH U coAep:kaHue ydeOHou qrucuuminnbl OY/1.03.MaremaTuka

HaunumenoBanue
pa3/iesioB M TeM

Conep:xanue yueOHOro MaTepuaJa, JJadopaTopHble U MPAKTHYEeCKUEe PadoThl, CAMOCTOATEIbHASI padoTa
00yJarImmXxcs, KypcoBasi padot (IPOEKT) (eciu npedycmompenst)

O0beM yacoB

YpoBennb
OCBOEHUS

1

2

3

4

T'masa. 1

Conepkanue yqaeOHOro MaTepuaia

Tema

Pa3BuTHe NOHSITHS 0 YHCJIE.

JlelicTBUTENbHBIC YUCTIA.

JleicTBUs ¢ 0OBIKHOBEHHBIMU JPOOSIMHU

[IpuOnmxeHHbIe BHIYUCICHUS

CrannmapTHas 3anuch yncia. [IponeHTsr.

IloHsATHE KOMIIIIGKCHOTO YHCIIA. I/I306pa>KeHHe KOMIIJICKCHBIX YHUCECII

NN DN N

KonTtponsHas padorta

CamocrostensHas pabora: Llensie n parioHaIbHBIE YHCIIA

T'nasa. 2

Coneprkanuie yaeOHOTO MaTepuraa

Tema

KopHu, crenenu u jiorapudgmsl

18

Kopens n-oii crenenu. CBoiicTBa KOPHEH.

CreneHs ¢ paniuoOHaJIbHBIM H ,I[efICTBI/ITeHBHBIM II0Ka3aTcJIEM. I[eflCTBHH CO CTCIICHsIMH

Jlorapudmsl u ux coiictea. [Ipasuiia norapudmupoBanus

Brruncnenue norapudmos. [IpeoOpazoBanue norapuMuuecKux BbIpaKeHUN.

[TokazarenpHas u norapudmuyueckas pyHKIUHU, X CBOMCTBA U IpadUKH.

[TocTpoenue rpadukoB U UCCIeTOBaHUE CBONMCTB JorapuMUdecko (DyHKIMH

IToxa3aTensHbIE YpaBHCHUS U HCPABCHCTBA

Pemenue norapupmudeckux ypaBHEHHI 1 HEPAaBEHCTB

[NSARNSRE ST RSNE SR RSN SN

[IpakTuyeckue 3ansaTus: CBoiicTBa KOpHel. Beruncnenue norapudmos. PenieHre nokasareiabHbIX
U JIoTapu(PMUUECKUX YpPaBHEHUH U HEPABEHCTB.

KonTponpHas pabora

CaMocTosTenbHas pa60Ta: Crernenu .

I'naBa. 3

Copeprkanue yueOHOTO MaTepuana

Tema

IIpsiMmble U NJIOCKOCTH B IPOCTPAHCTBE

12

Bzaumnoe PAaCIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH.

[\

HapaHJ'IeJ'IBHOCTL IPsAMBIX U ILIOCKOCTEM

[\




Vrasl MCKAY IMPAMBIMHA U IIJIOCKOCTSAMM.

[IpaxkTrueckue 3aHATHs: Pemenue 3a1a4 Ha apajuIeIbHOCTb, NEPIEHAUKYISAPHOCTD IPSIMOU U
IIJIOCKOCTH, HA NAaPAJUICIbHOCTD, MEPIEHIUKYISIPHOCTD INIOCKOCTEN.

KonTponpHas pabora

CamocrositenpHast padota : ['eomerpust EBxinna.

I'nasa. 4

Cojneprkanne yaeOHOTO MaTepHaia

Tema

DJieMeHTbl KOMOMHATOPHUKH

KoMm0OnHaTopHble KOHCTPYKLIMHU: IEPECTAHOBKH, Pa3MEIIEHUs, COUETaHMSL.

Brrunciaenue 31eMeHTOB KOM6I/IHaT0pI/IKI/I

HpaKTI/ILICCKI/Ie 3aHATUA: ICPECTAHOBKHU, pa3MCIICHUSA, COYCTAHUS.

KonTtponbHas pabora

CamocTtosrenbHas pabora. Mctopus koMOMHATOPUKHY.

T'nasa. 5

Conepkanue yaeOHOro MaTepuaia

Tema

KoopanHaTtsl 1 BeKTOpbI

10

KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE

Pemenue 3agad no reme «KoopauHaThl U BEKTOPBI

CkasnsipHO€ Npou3BeeHUE BEKTOPOB. [lepneHauKy s ipHOCTh NMPSIMBIX U IIIOCKOCTEHN

Bexkrtops! B ipocTpancTBe. JleMCTBUS HaJ BEKTOpAMHU

NS AR NSRS RRS)

HpaKTI/I‘IeCKI/Ie 3aHATHUA: HCﬁCTBHH HaJl BEKTOpaMH. CKaJ'IHpHOC IMPOU3BCACHNUEC BEKTOPOB.

KonTtponpHas paborta

CamocrosTenbHas pa60Ta: HepHeH,Z[I/IKy.]'IHpHOCTL IIpsAMBIX U IUIOCKOCTEHN

T's1aBa. 6

Cogepxanue yueOHOro MaTepuala

Tema

OCHOBBI TPUTOHOMETPHH.

14

VYrasel u BpallaTCJIbHOC IBUKCHUC

TpI/IrOHOMCTpI/I‘{CCKI/IC OoIrcpannuun

IIpeobpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHHUH

IIpeoOpazoBaHus TPOCTEHIINX TPUTOHOMETPUUYECKUX BBIpaKeHUH. TpuUronomerpuueckue
(yHKIMU, UX CBOMCTBA U TPaUKH.

[\S AN \SRESRE )




Pemrenne npocTetmmx TPUrOHOMETPUYECKUX YPABHEHUM.

[Ipaktuyeckue 3ausaTus: [IpeoOpazoBaHus MPOCTEHITNX TPUTOHOMETPUIECKUX BHIPAKCHUH.
PenreHre TpUroHOMETPUYECKUX YPABHEHUN.

KonTponpHas pabora

CamocTositenpHas pabota. TpuroHoMeTpruyecKre HepaBeHCTBA

T'nasa. 7

Conepkanue ydaeOHOro MaTepuaia

Tema

DYyHKIMH U UX CBOMCTBA U rpaduku

12

Omnpenenenue Gynkuuu. O6IaCTh ONIPEIEICHUS 1 MHOXKECTBO 3HaUeHUH (yHKIUU. CriocoObl
3a/1aHusl QYHKIMH

Cxema uccnenoBanus pynkuuu. Pemenue 3anad Ha uccinenoBanue GpyHkuuii. HempepbsiBHOCTB
byHKIIAN

[locTpoenue u uccienoBanne rpauKoB CTENEHHBIX PYHKINM

[IpakTuueckue 3ausatus: Pemenue 3amaq Ha uccnenoBanue Gyakui. [loctpoenne u
uccleoBaHue rpauKOB CTETEHHBIX (QYHKIIMH.

KontponbHas padoTa

CamocrosrensHas padbota. CuMmmeTpust QyHKIIHH U IpeoOpa3oBaHue UX rpaduKoB

10

T'naBa. 8

Coneprxanuie yaeOHOTO MaTepuana

Tema

MHoOrorpaHHMKH

12

Muororpanauku. Bepunasl, pedpa, rpaHu MHOTOIpaHHUKA

[Tpuzma. Ilpsimas npusma. [IpaBunbsHas npusma. [lapannenenunen

CumMmetpuu B KyOe, napayuienenunese .CeueHus Kyoa, IpU3Mbl U IUPaAMUIbI

[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTasap, H0AEKadp U
HKOCadIP

[\SRE \SRESRE

HpaKTI/I‘IeCKI/Ie 3aHaTus: PelieHue 3a1a4 Ha HAX0XKJIECHUE DIIEMEHTOB IIPHU3MBbI, IIMPAMUJIbI

KounTtponsHas pabora.

CamocrosTenbHas pa60Ta. CocraBnenue IMIPpaBUJIbHBIX MHOTOI'DAHHHUKOB

T'maBa. 9

Cogepxanue yueOHOro Marepuala

Tema

TeJsia 1 MOBEPXHOCTH BPallleHUSA

Tena u moBepxHocTH BpameHus. Llunuaap u konyc. OcHOBaHUE, BRICOTA, OOKOBas IOBEPXHOCTD,
oOpazyromas, pa3BepTka

10




Hunuaap, koHyc, map, chepa.

\9)

Hlap u chepa, ux ceueHwus.

\9)

HpaKTI/I‘-IGCKI/Ie 3aHsATuA: Pemienue 3ala4 Ha HaAXOKACHUC 3JICMCHTOB TCJI BpalllCHUA.

KonTposnpHas paboTa.

CamocrositenpHas padota: [InaTaHoBBIE Tela.

I'nasa.10

Conepkanue ydeOHOro MaTepuaia

Tema

Hauana MmaTeMaTH4eCKOr0 aHAJIH3a

16

[TpousBoyHas. [lonaTue o npous3BoiHON PyHKIIMH, €€ reOMETPUYECKUN U (PU3MUYECKUN CMBICT. .

YpaBHeHMe KacaTeabHOU K rpadpuky QyHKIUN.

[Ipon3BOIHBIE CYMMBI, PA3HOCTH, IPOU3BENICHHUS], YACTHOTO.

[Ipou3Bo/iHbIE OCHOBHBIX I€MEHTAapHBIX PyHKUUN. [IprMeHeHne mpon3BOAHOMN K UCCIIEIOBAaHUIO
(GyHKIMI ¥ TOCTPOEHUIO TpadUKOB.

(\S RN \ORE S RN

HaxoxaeHne mpon3BOJHBIX OCHOBHBIX 3JI€MEHTAapHBIX QyHKUKN. Mcnosib30BaHue mpaBui
TG bepeHIpoBaHus sl HAXO0KIEHUS] IPOU3BOIHBIX.

[Ipumepsbl HCTONb30BaHUSI TPOU3BOTHOM JUISI HAXO0KACHUS HAWTYULIETO PelIeHUs B MPUKIIAIHbBIX
3amauax. Bropas npousBoiHas, ee TeoMeTpuUYecKuid U Gpusndeckuii cMbici. [IpuMenenmne
MMPOM3BOTHOM K MCCIIeNOBaHNUIO (DYHKITUH U TTOCTpOeHHUIO rpadukoB. HaxoxxaeHne cKopocTH s
nporiecca, 3aJaHHoro GopMysion u rpaduxom.

[IpuMeHeHne MPON3BOTHON K UCCIIETOBAHNUIO GYHKITUN U TIOCTPOEHUIO IPaUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATUA. HAXOXKJIACHHUC ITPOU3BOAHBIX I10 ITpaBUJIaM ,I[I/I(i)(i)epeHHI/IPOBaHI/IH.

KonTtponbHas pabora.

CamocTtosarenbHas pabora: [IpousBogHas B pu3uke, TEXHUKE.

10

I'nasa.l1

Copepxanue yueOHOro Marepuaia

Tema

HHTerpan u ero npuMeHeHue

IImomanu miockux (I)I/Il“yp, IMPOCTPAaHCTBCHHLIC TCJIA, 6606,[[3 « HHTeraJ'IBHbIC BCIINYUHBD).

Teopema HbtoToHa- JleibHMLa,

[\

Brruncnenue miomaaei miockux Quryp.

HpaKTI/IquKI/Ie 3aHATHUS: BBIYUCIICHUC NHTCTPAJIOB.

KonTpospHas paboTa.

CaMocTosTeIbHAS pa60Ta: HpOCTpaHCTBeHHLIe TCJIa

I'nasa.12

Copepxanue yueOHOTo MaTepuala

Tema

JIeMEeHThI TeOPUH BEPOATHOCTEH. JJIeMEHThl MATEMATHYECKON CTATUCTHKH

10

Co0pbITHE, BEPOSITHOCTH COOBITHSI.

11




CrnoskeHue 1 yMHOXXEHUE BEPOSTHOCTEH.

[IpencraBienre qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH).

[IpakTnueckue 3anstusi: CloxeHNe U YMHOKEHHE BEpOSITHOCTEN. BeposTHOCTh cOOBITHS

KonTpospHas paboTa.

CamocrositenpHas padora

I'masa. 13

Conepxanue yueOHOTo MaTepuasa

Tema

YPaBHeHI/Iﬂ U HEPABCHCTBA

15

PaBHOCMIIBHOCTE ypaBHEHUI

OCHOBHBIE IPUEMBI PELICHUS YPaBHEHUN

Cucremsl ypaBHEHUI

Pemenne HEPaBCHCTB MCTOJJOM MHTCPBAJIOB.

[IpeobOpazoBanue anredpandecknx BeIpaKeHUH. Penenne IMHEHHBIX, KBaIpaTHBIX YPAaBHCHUH U
HEPaBEHCTB.

N D DN D N

IIpakTHYecKkue 3aHATHS: PEUICHUS YPAaBHEHUH, CHCTEMbI YPAaBHEHUM, PEICHHUE JIMHEHHBIX,
KBaJIPAaTHBIX YPAaBHEHUI U HEPABEHCTB.

Kountponbnas pabora.

CamocrosarenbHas pabora: PazpemnmMocTs anreOpanueckux ypaBHEHHM

IIpemKk3aMeHaNIMOHHOE TOBTOPEHHE

J111s XapaKTepUCTUKH YPOBHSI OCBOCHHS yUeOHOTO MaTepualia UCHOJIb3YIOTCS CleAyrolue 0003HAYCHUS:

1. — 03HaKOMHUTEJIBHBIN (Y3HABaHUE PaHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpoAyKTUBHBIN (BBIIIOIHEHUE JACATEIHHOCTH MO 00pa3Iy, HHCTPYKIIMH WU MOl PYKOBOJICTBOM)

3. — MPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITETILHOE BHITIOTHEHUE IEATEIHbHOCTH, pEIIeHHE TPOOIEMHBIX 3a7a4)

12




3. YCJI0OBUs PEAJIM3ALIMU ITPOI'PAMMBI TUCHUITJINHBI

3.1. TpeﬁoBaHHH K MUHUMAJIbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecreyeHu I
Peanuzanus yuyeOHON AUCHUIUIMHBI TPEOYET HATUYUSL:
VYyeOHoro kabunera «MaTemMaTHKa.

Ob6opynoBanue yueOHOro KabuHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY 00YyUaIOLIUXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJIAIHBIX TOCOOU (T1aKaThl, TAOIUIIbI, pa3aTOYHbBIN
mMaTepuan);

- IUJTAKTUYECKUN MaTepua;

- yueOHas uTeparypa.

Texnnuyeckue cpeacTBa 00y4YeHUs:
- KOMITBIOTED;

- MYJIbTUMEINAPOEKTOD;

- UIHTepaKTUBHAs JIOCKa;

- KaJIbKYJIATOPBHI.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcos,
AOMOJHUTEJIbHOM JTUTEPATYPbI

OcCHOBHBIE HICTOYHHUKH:
1. bawmakos M.N. Marematuka. YueOuuk. OUILI «Axagemusin— 2013

2. bawmakos M.U. Maremaruka. 3amaynuk. YueOHoe mnocooue OMI]
«Axanemus»— 2013

JlonoiHNTEIbHbIE HCTOYHUKH:

Amumos IIILA. u ap. Anrebpa u Havyana ananuza. 10 (11) k1. — M., 2000.
Atanacsu JI.C. u gp. 'eomerpus. 10 (11) kn. — M., 2000.

bammakoB M.M. Anrebpa u Hauana MaTeMaTHYECKOTO aHanu3a (0a30BbIi
ypoBeHs). 10 ki1. — M., 2005.

bammvakos M.M. AnreOpa u Hadana MaTeMaTHYECKOTO aHam3a (0a30BbIN
ypoBeHb). 11 k1. — M., 2005.

[Toropenos.A.B , I'eometpus 7-11 — M.: IIpocsemienue, 1995

KommoropoBA.H. ,AbpamoB A.M., lynuuuun FO.II. u ap., Anredpa u Havana
aHanmmza. 10-11 xkm—M. IIpocsemenue, 1993.

HNHTepHET-peCypChI:

1. http://www.exponenta.ru/educat/links/l educ.asp#() — [loJsie3HbIE CCHUIKH HA
CAUTBI MaTeMaTHYeCKOM " o0pa3zoBaTeJIbHOU
HaNpaBJIeHHOCTHU: YueOHbIe MaTepHalibl, TECThHI
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2. http://www.fxyz.ru/ - IHTepaKTUBHBII CIpaBOYHUK (POPMYJT U CBEAEHUS 110
anredpe, TPUTOHOMETPUHU, TEOMETPUH, (PU3HKE.

3. http://maths.yfal.ru - CrnpaBo4HUK COAEPKUT MaTepuana IO MaTEMATUKE
(apumertuka, anredpa, reOMETpUsi, TPUTOHOMETPHS).

4. allmatematika.ru -
TOXKJIECTBEHHEBIE
CTEPEOMETPHUSI U TIPOY.

5. http://mathsun.ru/ -
MaTEMATHKOB.

OcHoBHBIE  (HOPMYJIBI
npeoOpa3oBaHusl,

HCI’I’ZOpMﬂ mamemamuKxKu.

no aiaredpe u TeOMETPHH:
MIPOTPECCHH, NIPOU3BOIHAS,

buorpadpun Benukux

4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHHU S YUEBHOM
JUCLHUATIUHBI

KonTpoais wu omenka

pe3yabTaTOB

OCBOCHUSI  Y4eOHOW  JAUCIUTLIMHBI

OCYIICCTBIACTCA MpPCIodaBaTejicM B IPOHECCC TIPOBCACHUA IMPAKTUYCCKUX
3aHITUH , TCCTUPOBAHMU:A, 4 TAKKC BBIIIOJTHCHUA O6y‘{aIOIIII/IMI/ICSI HHAWBUAYAJIIBbHBIX

SaJIaHHﬁ, ITPOCKTOB, I/ICCJICZIOBaHI/Iﬁ.

Pe3yabTaThl 00yueHus
(oCBOCHHBIE YMEHUS1, YCBOCHHbIEC
3HAHMSA)

@®opMbI U METOAbI KOHTPOJIS H
OlLIEHKU Pe3yJibTATOB 00y4eHMsI

YMmenusq:

[IpoBoauTH TO/1ECTBEHHbIE
npeoOpa3zoBaHus BBIpaKEHUH,
coJiepKalux CTEIICHHBIE,
noKa3arejbHbIe, JIOTapu(PMHUUECKHE U

TPUTOHOMETPUYECKHUE (PYHKITHH.

OrneHka pemeHui yrnpaXHEHHH, TeCTOB
Ha YPOKE, BHEAYIUTOPHOU
CaMOCTOSITETTLHOW PaOOTHI, BBHITTOJTHEHUS
00yJaroIUMUCS VH/IUBH Ty aJIbHBIX
3a1aHUM, KOHTPOJILHOW pabOTHI.

Crpouth rpaduku CTCIICHHOM,
MOKa3aTeIbHOM, JorapuMudeckon u
TPUTOHOMETPUUYECKUX (DYHKIIHIA.

OueHka pemeHud  yIpaXxHEHUM
YpOKE, CaMOCTOSITENIbHOM paOOTHI .

Ha

Pemare mnpocreiimme ypaBHEHUS U

HEPaBEHCTBA, coJieprKalue
CTCTICHHBIE, MOKa3aTebHEIE,
norapupMuIECcKue u

TPUTOHOMETPUYECKHUE (PYHKITHH.

OueHKa peleHui ynpaKHEHUN, TECTOB

Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOSITEIbHOM paOOThI, BBIIIOJIHEHUS
00y4JaroIMMHCs VHIUBUYaIbHBIX

3aJIaHNii, KOHTPOJIbHON paOOTHI.

N3006paxkath reomeTpudeckue (GUrypol

Ha  4Yeprexe u MPOU3BOJIUTD
MIPOCTEUIIINE IOCTPOECHUS Ha
miockoctd.  Haxomute  miomaam
MOBEPXHOCTE U OOBEMBI  TEn

BpalllCHHUA 1 MHOI'OI'PAHHHUKOB..

OueHka penieHud yHOpaXHEHUW Ha
ypOKe,  BBIIOJHEHHS OOYJarOIIMMUCS
WHINBUIYaTbHBIX 3aJIaHAM,

CaMOCTOSITEJIbHOM padoTHI .

BrInmonHSITh onepanuu HaJl BEKTOpaMHU
U TOJIb30BaThCA CBOWMCTBAMU 3THX
OIeparri.

OueHka pemeHuil ynpaxHEHUM, TECTOB

Ha YPOKE, BHEAYJAUTOPHOMN
CaMOCTOSITEIbHOM PaOOThI, BHIOJIHEHUS
00y4JaromuMucs VIHJIMBUTYaJIbHBIX
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3aJlaHui, KOHTPOJIBHOUN pabOTBHI.

SHAHMA:

CaoiicTBa apupMETUYECKOTO KOPHS
HaTypaJIbHOW CTEIICHHU.

OneHKa peleHn ynpaKHEHUH, TECTOB
Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOATEIbHOM pabOThl, KOHTPOJIBHOM
paboThI

CBOIICTBa CTENEHU C PALUMOHAIBHBIM
IIOKa3aTEJIEM.

. OneHka peneHnid ynpaxHeHui, TECTOB
Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOATEIbHOM pabOThl, KOHTPOJIBHOM
paboThI

CpoiicTBa JIOrapu(p)mMoB M OCHOBHOE
Jorapu(pMUUECKOE TOXKIECTBO.

OneHKa peleHni ynpaKHEHUH, TECTOB

Ha YpOKE, BHEAYAUTOPHOMN
CaMOCTOATEIbHON PaOOThl BBIMOTHEHUS
o0yyaromuMucs VHJIUBUYaTIbHbBIX

3aJ1aHNi,, KOHTPOJIBHOM pabOThHI

OneHKa peleHui ynpaKHEHUN, TECTOB

OcCHOBHEBIC TPUTOHOMETPHUYCCKHE | Ha ypOKe, BHEAYIUTOPHOM
(bopMyIIBIL. CaMOCTOSATEILHOM pabOThI, KOHTPOJIBHOM

paboThI

Ornenka pemeHuld yrpaXHCHUH, TECTOB

Ha OKe BHEAYIUTOPHOM
Tabmuna TIPOU3BOTHBIX YPOKE, Y p

. CaMOCTOSITeJILHON PaOOThI, BHITIOJIHEHUS

AJIIEMEHTAPHBIX (DYHKITHIA.

00yJarOIIIMUCS WHIUBUIYaTbHBIX

3a1aHUM, KOHTPOJILHOW pabOTHI

AXCHOMBI CTEpEOMETPUH.

®opmysbl IS BBIYUCIICHUS
IJIOMIAICH TTOBEPXHOCTEH M OO0BEMOB
TEJ BpallleHUsI © MHOTOTPAaHHUKOB

OrneHka pelnieHuid yrnpaxHeHUH, TECTOB

Ha YPOKE, BHEAYJIUTOPHOMU
CaMOCTOSATEILHON PabOThI, BBHIMOTHEHUS
00y4JaroImMuMHCs WHJMBU1YaJIbHbBIX

3a1aHUM, KOHTPOJIHLHOM pabOTHI
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Paspaboruuku:

1.Tarues IOcyd PycnanoBuu — mnpenoxaBatens wmatematuku ['BIIOY
«/lepbentckuit  mpodeccuoHanbHO-nIeAaroruuyeckuii  komwemk  um.  I[.B.

KaSI/IaXMCI[OBa», npenogaBaTciib BBICIICH KaTeropuu.

[Hoamuce

2.1IupunbexkoBa Hacuma XanaxmenoBHa — npenojaBareib MmateMatuku ['BIIOY
«/lepbenTckuii  mpodeccuoHanbHO-TIeAAroruyeckuii  komnemqx  um.  [.b.

Kazuaxmenosay, mpenogaBaTesb BbICIIEH KaTETOPHUHU.

Ioamuce

Penenzenr:

PamazanoB A. K. gokTop (usnko-mateMaTnuecKux Hayk, npenogaBarens Y.

Ilonnuce

[Ipencenarens (1)K

ITonmuce )5(0)

16



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 603332450510203670830559428146817986133868575808
Bnageney Ceingos LUapadpyTauH Mamxuanie iy
OedcTevTened C 22.10.2021 no 22.10.2022



http://www.tcpdf.org

		2022-08-18T12:06:58+0500




