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PaGouas mporpamma y4yeOHOro mpeamera paspaboTana Ha ocHOBe DexepanbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa cpeaHero obmero oopaszoBanus (nanee — OI'OC
COO) (yrBepxaeH npukazoMm MunucrepcTBa obpasoBanus u Hayku PD ot 17.05.2012 Ne 413);
PexoMenaanuii mo opraHu3aluu MoJIy4eHUs CpeHero o0ero oopa3oBaHus B Mpeaenax 0OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CpEIHEro NpogecCHOHATBLHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
oOuiero o6pa3oBaHus ¢ yuyeToM TpeboBaHuil (efepanibHBIX TOCYIapCTBEHHBIX 00pa3oBaTelbHBIX
CTaHJApTOB M IMOJy4yaeMoil Npo(eccuu WM CIEeHUAIBHOCTH CPEAHEro MNpogecCHOHATHLHOTO
oOpa3oBanus (nmucbMo JlenmapTaMeHTa rocyAapCcTBEHHOM MOJUTUKH B cdepe MOATOTOBKU pabounx
kagpoB u JAIIO MunobOpuayku Poccum ot 17.03.2015 Ne 06-259); mpumepHBIX HpOrpaMm
0011e00pa3oBaTeIbHBIX  YUYEOHBIX JUCHUIUIMH «MaremaTtukay pekoMeHaoBaHHBIMH OI'AY
«DUPO».

COCTABUTEJID:
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Ne 3
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1. MMACIIOPT PABOYEM ITPOI'PAMMBI YYEFHOI'O IIPEJIMETA
MATEMATHKA

1.1.  O6aacTp NpUMeHEeHHS MPOrPaMMBbl
Pabouas nporpamma y4eOHOro IpeaMeTa sBJIsIeTCsl 4acThio 00pa3oBaTeIbHON NPOrpaMMbl
CpeaHero o0mero oopa3oBaHusI.

1.2. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbl CPEIHEro OOIIero
o0pa3oBaHMs:

VYueOnsiii npenmer «MaremMaTiuka BXOIUT B COCTaB 00IIe00pa30BaTEeIbHOTO [IUKIIA
y4eOHOro IJIaHa.

1.3. Ilesn yueOGHOro mpeamera — TpPeOOBaHHSI K pe3yJbTaTaM OCBOEHHS Y4eOHOTO
npeaMera:

B pesynbraTe ocBocHMS mpeaMera 00ydaromuics TOJDKEH UMETh MTPEICTaBICHHUE: O POJIU
1 MECTe MaTEMAaTHKH B COBPEMEHHOM MHpPE, OOIIHOCTH €€ TIOHATHI U MPECTaBICHUH.

Cogepxanue nporpamMmbl «MaTeMaTHKa» HAMPABICHO HA JOCTYXKCHHE CIIETYIONINX
meJien:

* obecneueHue CcHOPMUPOBAHHOCTU TMPEICTABICHHA O COIHMAIBHBIX, KYJIbTYPHBIX W
HUCTOPHYCCKHUX (PAKTOpax CTAHOBJICHHUS MAaTEMAaTHKH;

* o0ecrneycHHE c(hOpPMUPOBAHHOCTH JIOTHYECKOTO, ITOPUTMUIECKOTO u
MaTeMaTU4YeCKOTO MBIIIICHUS;

* of0ecrieyenne CHOPMHPOBAHHOCTH YMEHHHA MPHUMEHSTH IOJyYCHHbIE 3HAHUS TIPU
PEIICHUH Pa3IMYHbBIX 3a7a4;

* oOecrieueHre cHOPMHPOBAHHOCTH TPEJCTABICHUH O MaTeMaTHKE KaK dYacTd oOIie-
YeNIOBEUYEeCKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, MO3BOJIIOIIEM OMUCHIBATH U HU3YyYaTh
PCATBHBIC IMTPOLECCHI U SABJICHUA.

B nporpammy BKIIIOYEHO cofeprKaHKe, HapaBiIeHHOE Ha (OPMUPOBAHUE Y 00YUAIOIIUXCS
KOMITETCHIINI, HeoOX0oauMbIX i kKadecTBeHHOro ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOIO
o011ero o6pa3oBaHus - MPOTPaMMBbI TOATOTOBKH clieluanucToB cpeaHero 3seHa (IIIICC3).

N3yuenue oOmeobpa3oBaTenbHOM ydueOHOTO mnpeamera «MaTemaTukay 3aBepIIaeTcs
MOJIBEJICHUEM UTOTOB B (hOpMe HK3aMEHa B paMKaxX MPOMEKYTOUHOM aTTeCTalluU 00yJaroIIIXCs.

PesynbTaThl 0CBOCHHS Y4€OHOM QM CIHIIIHHBI

OcBoenne cozaepkanus ydeOHOro mpeamera «MaremaTtuka» 00ecreurnBaeT JIOCTHKCHHE
00yYaroIUMUCS CIEYIOIUX pPe3y1bnanos.

*  JIMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpeACTBE MOJICITMPOBAHMS SIBIICHHUI U TPOIIECCOB, UIEAX U METO/IaX MaTEMATHUKH;

—  T[OHUMaHHWE 3HAYUMOCTH MATEMATHKU [JJs HAYYHO-TEXHHUYECKOTO Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMATHKE KaK K YacTH OOIIEYeTIOBEYECKON KYJIbTYpPhI Yepe3
3HAKOMCTBO C HCTOpUEH Pa3BUTHUS MATEMAaTHUKH, YBOJIOIIMEH MATEMAaTHUECKUX HJIEH;

- pa3BUTHE  JIOTHYECKOTO  MBINUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
AITOPUTMUYECKON KYIbTYpPbhl, KpHTUYHOCTH MBIIUICHHUS] Ha YPOBHE, HEOOXOAUMOM sl Oyaymieit
poeCCHOHAIBHON JEATENHHOCTH, JJISl POJOJIKEHUST 00pa30BaHUs M CaMOOOpa30BaHUS;

—  OBJAJICHHE MATeMAaTUYECKUMHU 3HAHUSMH M YMEHUSMH, HEOOXOJAUMBIMH B
MOBCEIHEBHOM >KM3HH, JUIsI OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYUHBIX TUCIUIUIMH U AUCLUUILIINH
npoeCCHOHATBPHOTO LUKJIA, JUIS TOJIy4eHUs o0Opa3oBaHHs B OO0NaCTAX, HE TPeOYIOUINX
yIIyOJICHHON MaTeMaTH4eCKON MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM HHCIE camMooOpa3oBaHUIO, Ha
MPOTSKEHUH BCEU JKU3HU,

— CO3HaTeNbHOE OTHOIIEHHE K HENpPEepPhIBHOMY OOpa30BaHUIO KAaK YCJIOBHUIO YCHEIIHOM



po)eCCHOHAIBHON 1 OOIIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHOH TBOPYECKOW U OTBETCTBEHHOU
JESTEIIBHOCTH;

— TOTOBHOCTb K KOJUICKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeIbHON, OOIIECTBEHHO-I0JE3HON, Yy4eOHO-UCCIe10BaTeNbCKON, MPOEKTHOW M JPYrux
BUJAX JEATEIbHOCTH;

—  OTHOILIEHHE K MpOo(ecCHOHAIBHON JAEATEJbHOCTH KaK BO3MOXHOCTH y4yacTHUs B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;

* MeTanpeIMeTHBIX:

— YMEHHE CaMOCTOSITEJIBHO ONPENCIATh LEIN JEATEJIBHOCTH W COCTAaBJIATH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEJIbHO  OCYILECTBIATh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
ACATCIIBHOCTE, HCIIOJIB30BAaTh BCE BO3MOXHBIC DPECYPCHI I OOCTHDKCHUSA ITOCTABJIICHHBIX ueneﬁ n
pcain3alnu IJI1aHOB ACATCIIbHOCTH, BBI6I/IpaTI> YCIICUIHBIE CTPATCTHUU B PA3JIMYHBIX CUTyalluAX,

— yMEHHE MPOAYKTHBHO OOWIAThCS M B3aUMOJCHCTBOBATH B TIPOLIECCE COBMECTHOU
NeSITeIbHOCTH, YYUTHIBATh MMO3ULMU APYIHMX YYAaCTHUKOB JEATEIBHOCTH, 3((HEKTUBHO pa3peliaTh
KOH(JINKTHI,

— BIJIQJICHUE HaBbIKAMU I103HABAaTEJIbHOM, Y4eOHO-MCCIIEI0BATEIbCKOW M MPOEKTHOM
NeSTeIbHOCTH, HAaBBIKAMU  pa3pemieHust npolieM; crnocoOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUS NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO PA3IUYHBIX
METOJIOB IMO3HAHNUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHON HH()OPMAIMOHHO-II03HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAs YMEHHE OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHHKAX HH(OpMAIH,
KPUTUYECKH OLICHUBAaThb W MHTEPIPETUPOBATh HHGOPMALMIO, TMOIYYaeMyl U3 Pa3IMuHBIX
HCTOYHUKOB;

— BIAJCHUE S3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SCHO, JJOTUYHO M TOYHO H3JIaraTh CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBATHBIE S3bIKOBBIE CPENICTBA;

— BJAJ€HUE HAaBbIKAMM I103HABAaTENbHOW pe(IEKCUH KaK OCO3HAaHHs COBEpLIAeMbIX
JENCTBUI M MBICIUTENBHBIX MPOLIECCOB, X PE3YJIbTaTOB M OCHOBAHWM, T'PAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIBHBIX 33/1a4 U CPENCTB I UX JTOCTHIKEHUS;

—  LEJEYCTPEMJICHHOCTh B IMOMCKaX W MPHUHITHH pEIIeHUH, COO0Opa3UTENbHOCTh U
UHTYHIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTaBIECHUI; ClIOCOOHOCTh BOCIIPUHUMATh KPAacoTy
Y TApMOHHUIO OKPYXKAIOLIEro MUpa.

* INpeAMEeTHBIX:

— c(hOpMUPOBAHHOCTH IPEICTAaBICHUN O MaTeMaTUKEe KaK YaCTH MUPOBOH KYJIbTYpHl U
MecTe MaTeMaTUKHU B COBPEMEHHOM IIMBUIN3AIMH, CIIOCO0aX ONUCAHMs SIBIEHUI pealbHOro MUpa
Ha MaTeMaTU4YECKOM SI3bIKE;

—  c(hopMUPOBAHHOCTb MPEACTABICHUN O MAaTEMaTHMYECKHX IMOHATUAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIONIMX OMUCHIBATh M M3Yy4aTh pa3HbIE MPOLIECCHl U SBICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMAaTH4YECKOI0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPHIl;

— BJaJIeHUE METOJIaMU J0KAa3aTeNbCTB M AJITOPUTMOB PELIEHUS, YMEHHUE UX MPUMEHSThH
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS B X0J1€ PELICHU 3a/1a4;

— BJAaJIeHUE CTaHJApTHBIMM IpPHUEMaMHU pEHICHUs DPALHUOHAIBHBIX M HPPALUOHATIBHBIX,
MOKA3aTEeNIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, WX CHUCTEM;
UCIIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM UHKCJE JUJIS TIOUCKA IMYTH PEUICHUS U
WUTIOCTPALK PEIIECHUS] YPAaBHEHUN U HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTh MPEACTABIEHUN OO0 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOIO
aHaM3a M MX CBOWCTBAaX, BJIAJCHHE YMEHHEM XapaKTepH30BaTh IOBEJCHHE (YHKIIMH,
MCII0JIb30BAaHUE TIOJYYCHHBIX 3HAHUM JUIsl ONMCAaHKS U aHAIN3a PeabHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMHU MOHATHSAMH O IJIOCKMX U IPOCTPAHCTBEHHBIX N€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAxX; c()OPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATh I'€OMETPUUECKHUE
¢urypel Ha uepTexax, MOAEISAX W B PEAIbHOM MHpPE; IMPHUMEHEHHE HW3Y4YEHHBIX CBOMCTB
reoMeTpUYEcKUX GUryp u Gopmys1 A pelIeHUs FeOMETPUUECKUX 3a/1a4 U 33]a4 ¢ IPAaKTHYECKUM
COJZIEpIKaHUEM;



—  cOpMHPOBAHHOCTh MPEIACTABICHUM O Tpoueccax M SABICHUAX, HMEIOLUX
BEPOSITHOCTHBIM XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIBHOM MHPE, OCHOBHBIX
MOHATHUAX JIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHMM HAXOIUTh U OLIEHUBATH BEPOATHOCTH
HACTYIUICHHUSI COOBITUH B MPOCTEHINNX MPAKTUUYECKUX CUTYAIMSIX M OCHOBHBIE XapaKTEPHCTUKU
CIIy4alHbIX BEJIMYMH;

—  BIJIAQJICHHE HAaBBIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM IIpH
pELIECHNN IPUKJIAIHBIX 3a/1a4.

1.4. Koin4ecTBO 4acoB HA 0CBOeHHE padoueil MporpaMMspl TUCIHIJIMHBI

MaxkcumansHoOi yueOHOU Harpy3ku oOyyatomierocst — 340 4acoB, B TOM 4HcIIe:
00s13aTeNbHON ayTUTOPHOM y4eOHON HArpy3KH 00y4YaroIerocsi — 5 4acoB B HEAEIIO.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM TUCIUATLINHBI

2.1. TemaTuyeckuii IUVIaH U cojiep:kaHue y4eOHOro nmpeamMera MaremaTuka
HaunmeHoBaHue Coaeprxxanue yuyeOHOro MaTepuasa, 1a00paTopHble M NPaKTHYeCKHe padoThI O0bem
pa3/ieJioB M TeM 4acoB
Beenenue MaremaTrika B HayKe, TEXHHKE, JKOHOMHKE, HWH(POPMALMOHHBIX TEXHOJOTHSX W NPAKTUYECKOH
nesitenbHocTH. Lenu u 3amaun n3yuenus Mmatematuku npu ocBoenuu npodeccuit CIIO u cnenuansuocteit CIIO. 2
NHTepakTUBHBIN YPOK.
Pasnen 1. Anreopa. 120
Tema 1.1 Pazsutne | Conepxxanue yueOHOro MaTepuasia: 10
NMOHATHA 0 Yucae. | ApudmMeTnyecKkrue TEPMHUHBI U 3HAKU. J[pobu u necsiTuyHble TpoOH, MHOKHTEIH U KPaTHBIC YUCIIA. 2
HelictButenbHble uucna. [lepeBoa oanux enuuul B apyrue. COOTHOLIEHUS M MPONOPLUH, CPEAHHUE YHCIA U 2
IIPOLIEHTHI.
[TpubnnxEHHOE 3HaYeHNE BEJIMYMHBI U TIOIPEIIHOCTH MPUOIIMKEHHSL. 2
KommiekcHble unciia 1 apugMeTudeckue AeHCTBHsI HajJl HUMM. 2
KommiekcHble uncia 1 KOOpAMHATHAs! III0CKOCTh. TpuroHomerpuueckasi opma 3anucu KOMIJIEKCHOTO YHUCIIa. 2
Tema 1.2 Kopuu, | Conep:xanue yueOHOro MaTrepuasa: 30
CTeNeHHU u | CreneHn C¢ HaTypalbHBIMM IOKa3aTelsiIMM. PelleHne nmpuMepoB Ha BBIYMCICHHE CTENEHEW C HaTypaJbHBIMU 2
Jorapu(msl. TOKA3aTeJSIMA
Crenenu ¢ paliMoOHaJIbHBIMU NIOKA3aTEISIMH. 2
Pemenne npumMepoB Ha BBIYMCIIEHUE CTETIEHEN C palliOHAILHBIMH [TOKA3aTEISIMHU. 2
Crenenu ¢ IeHCTBUTEIBHBIMY NT0KA3aTEISIMU. 3
Pemennie npumMepoB Ha BBIYMCIEHUE CTENIEHEN C IEHCTBUTENIBHBIMY NTOKa3aTeasiMu. UHTepaKTHBHBIN YPOK. 3
KopHu HaTypalbHOHN CTENEHH U3 YUCJIa U UX CBOMCTBA. 3
Pemennie npumMepoB Ha BHIYHCIEHUE KOPHEH. 3
Jlorapudm yncna. CBOHCTBa JOrapugmoB. 3
[Ipeobpa3zoBanue norapuMUIECKUX BhIPAKEHUH. 3
JlecsiTuuHble U HaTYpaJibHbIE Jorapu@mbl, GopMysia epexoja K HOBOMY OCHOBAHHMIO. 3
ITpeoOpa3oBanue sorapupmMudeckux BoipaxkeHnii. UHTepaKkTHBHBII YPOK. 3
Tema 1.3 ®yukuum, Conep:kaHue y4eOHOro MarepuaJa: 40
rpapuku, Oynkius. O6nacts onpeaenenus pynkuuu. CrnocoOsl 3aanus GyHkuun. CBolcTBa PYHKIUI. 2
YPaBHeHHA I'padpuxu pynkiuii. [IpeobpasoBanue u mocTpoeHue rpaguKoB QyHKIHA. 2




Ob6parnas ¢ysakius. CioxHas QyHKIIHS.

Crenennble (YHKIIMU, UX CBOMCTBA U Tpa(UKH.

OyHKIMU y [] Nx WX, CBOMCTBA U rpaduKH.

Pemenue ypaBuenwmii (OJ13, moTepsi kKopHel, nmpoBepka KopHel). OyHKIMOHATBHO-TPaPUISCKUNA METO/T

pelIeHusl ypaBHEHMIA.

Nl NN W

PaI_[I/IOHaJ'IBHBIC YpaBHCHUA.

CucrteMbl ypaBHEHHIA.

Metox nnTepBanoB. Penienne 1poOHO-palnOHATBHBIX HEPABEHCTB.

Cucremsl HCPABCHCTB.

HppaunoHanbHbIe ypaBHEHHUS.

WppanmonanbHble HEpaBeHCTBA.

[TokazarenpHas pyHkuus. OCHOBHBIE CBOMCTBA MMOKa3aTeIbHOM (DYHKIIMU U UX TPOSBICHUE Ha rpaduke.
Yucno e.

NINNININININ

IToxa3aTennHbIe YpaBHCHMU:L.

IToxa3aTennHbIe HCPAaBCHCTBA.

Pemrenne nokasaTenbHbIX ypaBHEHHM U HEpaBeHCTB. MHTePaKTHBHBIN YPOK.

Jlorapudmuueckast pyHkIms, e€ cBONCTBA U rpaduk.

Pemenue norapudmuueckux ypaBHeHnil. UHTepaKTUBHBIN YPOK.

WINBININ

Tema 1.4
OcHOBBI
TPUTOHOMETPHH

Conep:kaHue y4eOHOT0 MaTepHAJIAa:

(8]
(@)

qucia.

UYucnoBasi okpyXHOCTh. PaauanHas u rpanycHas mepsl yria. CHHYC, KOCUHYC, TAHT€HC M KOTaHI€HC

w

OcHOBHbBIE Q)OpMy.]'IBI TPUTOHOMCTPHUHU U CICACTBUS U3 HUX.

DopMysIbl IPUBENEHUS.

CI/IHYC, KOCHHYC U TAHTCHC CYMMBbI U Pa3HOCTH JIBYX YTJIOB.

CHHYC ¥ KOCUHYC JBOMHOTIO yIJa.

@opMyJIbl TOJIOBUHHOTO YTJIA.

Hp606p8.30BaHI/IC CYMMBI TPUTOHOMETPHUICCKUX (I)yHKL[I/If/’I B IPOU3BCACHUC U ITPOU3BCACHUC B CYMMY.

Bripaxkenue TpuroHomeTpuueckix QyHKIUN Yepe3 TAHT€HC NOJIOBUHHOIO apryMEeHTa.

[IpeoOpa3oBanre NPOCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAKEHUI.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToctpoenue rpadukoB TpuroHoMerpuueckux QyHkiuil. UHTepakTUBHBIN YPOK.

ITpeoOpa3oBanus rpauKOB TPUTOHOMETPUUYECKUX (PYHKITHI.

ApKCHHYC, apKKOCHUHYC 4YKcla. ADKTaHI€HC, ApKKOTAaHT'€HC YHCIa.

AlWPArWWWAPRPWWW W




[Ipocreiinre TPUrOHOMETPUUECKHE YPABHEHUS.
[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN U HEPAaBEHCTB. MHTepaKTUBHBIH YPOK. 4
Paszaea 2. Hayaia mareMaru4yeckoro aHajamsa 40
Tema 2.1 Conep:kaHue y4eOHOro MaTepuaJa: 6
IlociexoBaTebLHOC Croco0ObI 3a1aHUs YHUCIIOBOM IOCIIEN0BATEIHLHOCTH 2
TH. [lonatue mnpenena mnocieAoBaTENbHOCTH. Bplunciienne mnpenena MocieqoBaTebHOCTH. beckoHeuHo
yOBIBarOIasi TCOMETPUYECKast IPOrPECCHsI.
ITonsaTue o HenpeprlBHOCTH QyHKIMU. HenmpepbsIBHOCTB 3i1eMeHTapHbIX (yHKIUH. Pa3pbiB QyHKIMH. 2
Tema 2.2 Conep:xanue yueOHOro MaTepuasa: 16
IIpousBoanas. [Tpupamenne aprymenTa u pynkuuu. [loHsTre epBol Npou3BOIHON (QYHKIHU. 2
I"'eomerpuueckuil ¥ puU3NUECKU CMBICI IPOU3BOIHON. YpaBHEHUE KacaTelbHOM K rpaduky QyHKIMH. 2
Beruuciienne mnpousBogHOM (QyHKIME 1O ee ompeneneHuto. I[Ipon3BOAHBIE CyMMBI, Pa3HOCTH, 4
POU3BEACHUs ¥ yacTHOTro. IIpor3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH.
IIpousBosnnbie oOpatHOM (yHKIMHM. [Ipon3BoaHas ClOXHOM (QyHKUMU. BblunciaeHne HPOU3BOIHBIX 2
GyHKIHH.
[IpomexyTku Bo3pacTaHus U yObIBaHUS (QYHKIUH. 4
Touku skcTpeMyma, HanboJbIlIee U HAaUMEHbLIIee 3HaUeHue (YHKIUH.
Bropas npousBoiHasi, €€ reoMeTpUUECKU CMBICI. 2
ITpumeHeHre TpoU3BOIHON K UccenoBaHI0 QyHKIMH. NHTepaKTHBHBIN ypOK. 4
Hccnenoanue u nocrpoeHue rpadukos GpyHKINH.
Tema 2.3 Coaeprxanue yueOHOro MaTepuaJa: 18
IlepBooGpa3nas wu [lepBooOpaznas ¢Qynkuuu, ee cBoicTtBa. IIpaBuna BbeluncieHuss nepBooOpasHbiX. [lonsatue
HHTErpaJ HeolpeesleHHoro uarerpana. CpoictBa 1 GopMyJIibl HHTETPUPOBAHUS 2
MeTo/1bl BBIYHMCIIEHUS ONIPE/IeTICHHBIX MHTErPaJioB. 2
Onpenenéunplii uaTerpai. @opmyna Hetotona — Jleitbuuna. 4
MeTo 16l BBIYHMCIEHUS ONIPEIETICHHBIX HHTEIPAJIOB. 2
[IpumeneHue onpeenéHHOro MHTErpaia JUisl HaX0KIeHUS IIIOIIA I KPUBOJIMHEHHON Tpanenuu. 2
Pemenue 3a1a4y Ha BeruMciaeHne HHTErpasioB. [Ipumepsl mpuMeHeH s HHTerpajga B TeOMETPUH U (PU3UKe. 2
Pemenne npukiaaHbIX 3aa4 HAa BEIYMCIIEHUE NHTETpasioB. UHTepaKTHBHBIN YPOK. 4
Pa3nen 3. 'eomerpus. 80
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa: 16




Koopaunatsi U [IpsimoyronbHas (1ekapToBasi) CUCTEMa KOOPIUHAT B IpOCTpaHcTBe. PaccTosHne Mexay 1ByMs TOUKaMHU. 2
BEKTOPBI YpaBHEHME IJIOCKOCTHU U MPSMOI.

Bekropel. Moaynb BekTopa. JInHelHbIe onepaivii HajJl BEKTOpaMHU. 2

Pa3no)xeHne BeKTOpa 110 HallpaBJICHHUIO. 2

Yron mexnay Bekropamu. IIpoekuus BekTopa Ha OCb.

KoopauHarel BEKTOpA. 4

CkaJIpHOE IPOU3BEIEHUE BEKTOPOB. 2

Hcnonp30BaHne KOOPAVHAT U BEKTOPOB IIPU pellieHuH 3a1ad. MHTepaKTHBHBINA YPOK. 4
Tema 3.2 I[lpsimbie Coaep:xanue yueOHOro MaTepuasa: 14
H IUIOCKOCTH B AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX. B3anMHoOe pacnoniokeHre ABYX NPSMBIX B IPOCTPAHCTBE. 4
NPOCTPaHCTBE [TapayieabHOCTh NPSIMOM U IJIOCKOCTH.

[lepneH MKyISIPHOCTD NPSIMOM U TUIOCKOCTH. 2

Yron Mexay npsAMOH U INIOCKOCTBIO. [IByXIpaHHBIN yroil. YToi MexXay IIIOCKOCTSMM. 2

[lepnieH TUKYISIPHOCTD BYX IJIOCKOCTEH.

I'eomeTrpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapajljieNIbHbIN nepeHoc. CUMMETpUsS OTHOCUTEIBHO 4

110cKOCTH. MHTEpaKTHBHBIN YPOK.

[TapannensHOE poexkTupoBanue. [lmoniaas OpTOroHaaIbHON MPOEKIIUH. 2
Tema 3.3. Coaeprxanue yueOHOro MaTepuaJa: 12
MHoOrorpaHHuKH. ITpocreiinme reomerpuueckue Tena. Bepmunel, péopa, rpaHu MHOrorpaHHuka. HTepakKTHBHBII YPOK. 4

Pa3Béprka. MHoOrorpanssle yribl. Beinykisle MHOrorpanHuku. Teopus Diinepa. 2

ITpusma. IIpssmas u HakinoHHas npusma. [IpaBunbHas npusma. 2

[Tapannenenunen. Ky6.

ITupamupa. IlpasunbHas nupamuga. Terpasap. Yced€HHas nupamMuaa. 2

Cummerpus B kyOe u mapaiienenunene. Cummerpus B npusme u nupamuje. Ceuenust kyoa. CeueHus 2

IIPU3MBbI U TUPAMHUIBL.

Tema 3.4. Teaa mu Conep:kanue y4eOHOro MarepuaJa: 6
MOBEPXHOCTH [unuHap v KOHYC. Yceu€HHbINM KOHYC. MHTEepaKTHBHBIN YPOK. 2
BpaleHus. OcHoBaHue, BbICOTa, 00KOBast MOBEPXHOCTb, 00pa3yroIasl. 2

Ocesrle ceueHus. CeueHus, napauieIbHbIE OCHOBAHUIO.

Iap u ero ceuenus. Cdepa u ee ceuenus. KacarenbHas miockocTs K chepe 2
Tema 3.5. Conep:kanue y4eOHOro MarepuaJa: 12
HN3mepenns B [Tnomanu u o6béMbl. O0BEM U ero m3mepenue. Murerpanvhas gopmyna o0béma. UHTepakTHBHBIN 4
reOMeTpHH. YPOK.




dopMmyibl 00bEMa Ky0a, TPSIMOYTOJILHOTO MapajlieenuIe/a. 2

®opmysbl 00bEMa NPU3MBL, IWIUHIPA.

dopmyna 00bEMa mupamuabl. PopMyira 00bEMa KOHYCA. 2

dopmyia mIomaaM NOBEPXHOCTH IUIMHPA, KOHYCA. 2

dopmyna 00bEMa 1mapa, hopmysa IIomaan cQepol. 2

Paznen 4. KomOnHaTOpHKA, CTATHCTHKA M T€OPUsI BEPOSITHOCTH. 20

Tema 4.1 Conep:kaHue y4yeOHOro MaTepuaJa: 4
DJIeMEHTbI OcHoBHbIE MOHATUS KOMOMHATOpPHKHU. Pa3melieHusi, nepecTaHOBKH, coyeTaHus. PelieHue 3amaud c 2
KOMOHMHATOPUKH WCIIOJIH30BAHUEM OCHOBHBIX (POPMYITT KOMOMHATOPUKH.

®opmyna bunoma Hetotona. CBoiicTBa OnHOMHANBHBIX K03 duimenTos. Tpeyronpuuk [lackans. 2

Coaeprxanue yueOHOro MaTepuaJia: 4
Tema 4.2 CobpiTHE, BEpOsSTHOCTH COOBITHS. CII0’KEHUE U YMHOXKEHHE BEPOSITHOCTEH. 2
D/1eMeHTBI TEOPUH JluckpeTHas ciiyvaiiHas BETUYMHA U 3aKOH €€ pacipe/esieHus, €€ YUCIOBbIE XapaKTePUCTUKU. 2
BepOsAAITHOCTEl NHTepakTHBHBII YPOK.

Copep:xanue yueOHOro MaTepuasia: 12
Tema 4.3 [IpencraBnenne maHHBIX (TAaONMHIBI, OUarpaMMmbl, Tpaduku). ['eHepasbHas COBOKYITHOCTB, BBIOOpKA, 6
DJIeMEHThI cpenusis apudmernyeckas meauana. [lonarue o 3a1agyax MaTeMaTnueckoil craTucTuki. HTepakTHBHBII YPOK.
MaTeMaTH4eCKOM Pemnrenune npakTHueckux 3ajad ¢ MpUMEHEHHEM BEPOSTHOCTHBIX METOI0B. UHTEepAKTUBHBIN YPOK. 6
CTATUCTHKHU

Bceero: 340




3. YCJIOBUSA PEAJIM3AIIMA YYEBHOM JUCIHUATIIUHBI

3.1. TpeOoBaHusi K MUHMMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecreydeHUI0
Peanu3anus yuebHOTrO nipeamera TpedyeT Hamudus yaeOHOro kabuHera «MareMaThukay

YyeOHast MeOenb: CTONBI YUYEHUYECKHE, CTYJIbsl YYCHHUYECKHE, CTOJN ISl MPENoaBaTels
O6opynoBanue: yueOHast J0CKa, HATJISTHBIC ITOCOOUS.

[lepenocHoe MyIbTUMEINITHOE 000PYI0BaHNE: HOYTOYK

CranmoHapHOE MYJIbTUMEANHHOE 000pyIOBaHUE: CTAIIMOHAPHBIN KPaH, IPOSKTOP.

3.2. HNudpopmanmoHHoe odecneyeHne 00yueHust

OcHosHble UCMOYHUKU:

1.  Bepnep, A. JI. Maremaruka: anreOpa W Havaja MaTEeMaTUYEeCKOTO aHaJu3a,
reometrpusa. 10 kiacc: yuyeOHUK mjig 0OmIe00pa30BaTENbHBIX OpraHU3alMi: 0a30BbII
ypoBens / A. JI. Bepnep, A. I1. Kapn. — Mocksa: [IpocBemenue, 2019. — 367 c. — URL:

https://license.prosv.ru. — Pexum pocTyma: ajis aBTOpPH3. MoJb3oBareneid. — TeKCT:
3IIEKTPOHHBIM.
2. 12. Bepuep, A. JI. Martemaruka: anreOpa M HayajJla MaTeMaTUYECKOIO aHajM3a,

reomerpus. 11 Kkmacc: y4eOHHK Juii 00IIe00pa3oBaTeNbHBIX OpraHu3anuii: 0a30BbIii
yposeHnb / A. JI. Bepuep, A. I1. Kapn. — Mocksa: [Ipocsemenue, 2019. — 239 ¢. — URL:
https://license.prosv.ru. — Pexxum jgoctyma: aias aBTOpU3. Mojb3oBaTeneid. — Tekcr:
JJIEKTPOHHBIN.

Hnmepnem-pecypcot:

1 CpopaBouHHK 1O MaTeMaTHKe [OnekTpoHHBIN  pecypc]: Pexum JOCTYIIA:
http://www.terver.ru/maththeoryAlgebra.php

2 CrpaBouHbIe MaTepHalibl 0 MaTeMaTHKe [DineKTpoHHbIM pecypc]: Pexxum pocryna:
http://www.yaklass.ru/p/algebra

3. Bcs  onemeHTapHas Marematuka [DIEeKTpOHHBIH  pecypc]: Pexxum JOCTyma:
http://lwww.bymath.net/studyguide/alg/alg_topics.htmi

14


http://www.terver.ru/maththeoryAlgebra.php
http://www.yaklass.ru/p/algebra
http://www.bymath.net/studyguide/alg/alg_topics.html

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU

TACIATITAHBI

KOHTpOJIL U OHEHKa pC3yJIbTATOB OCBOCHUA y‘IGGHOI‘O npeamMeTra OCYHICCTBIIACTCA

nmpenoaaBaTrcjicM B IIPOLECCE IMPOBCACHUA IMPAKTUYCCKUX SaHHTHﬁ,

TECTUPOBAHHUsA, a TaKXKEC

BBIINTIOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJAWBUYaJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHHUS, YCBOCHHbIE 3HAHMS)

DopMbI U METOABI
KOHTPOJISl M OLleHKH
pe3yJbTATOB 00yUeHUs

AJITEBPA

Ymenusna:

- BBINIOJIHATH apu(METHUECKHEe IEHCTBHUS HAJ YHUCIaMH, COYeTas
YCTHBIE ¥ TUCHbMEHHBIC MTPUEMbI; HAXOUTh PUOTMKEHHBIC 3HAYCHUS
BEJIMYUH W TOTPEIIHOCTH  BBIYUCICHUH  abCoONIOTHAasI W
OTHOCUTEJIbHAS); CPABHUBATH YUCIIOBBIC BBIPAKCHUS,

- HaxXoAWTh  3HAYeHWs]  KOpHA,  CTeHmeHH,  Jiorapudma,
TPUTOHOMETPUYECKUX  BBIPAXEHUM HAa OCHOBE  OIpENEICHMUS,
UCHOJNb3ysd MpPH HEOOXOJAMMOCTH HWHCTPYMEHTAJbHBIC CPEICTBA;

M0JI30BATHCS MPUOMKEHHON OIEHKON MPH MPAKTUYECKUX pacyeTax;
- BBITMIOJHATH IPe0Opa30BaHUs BBIPAXKEHHH, MPUMEHSS (HOPMYIIBI,
CBSI3aHHBIE CO  CBOMCTBaMH CTEIICHEH, norapugmMoB
TPUTOHOMETPUYECKUX (DYHKITHIA;

- UCIOJBb30BaTh  NPUOOpPETEHHBIE 3HAHUS W YMEHHS B
MPAaKTUYECKOW  JIESITEIIbHOCTU U TMOBCEJIHEBHOM  KU3HM:  JUIA
MPaKTUYECKUX pacdyeToB 1o GopmynaMm, BKiIOYas (GOPMYIIbL,
coJiepaKallue CTEIICHHU, paauKaisl, norapudmbl u
TPUTOHOMETpPUYECKHUE (YHKIIMU, HCHONB3Yysd TMPH HEOOXOAUMOCTH
CIIPaBOYHBIE  MaTe€puaibl W OPOCTEHIINE  BBIYMCIUTEIBHbIC
YCTPOICTBA.

Hayana maTreMaTH4ecKOro aHaIu3a

Ymenus:

- HaXOJWTh MPOU3BOIHBIEC FNEMEHTAPHBIX (DYHKIIHIA;

- HCIO0JIb30BaTh MPOU3BOAHYIO JJIsl U3YUYEHUsI CBOMCTB (PyHKLMN U
MOCTPOEHUSI IPahuKOB;

- NpPUMEHATh TPOU3BOJHYIO JUISl TPOBENEHUS NPUOIMIKEHHBIX
BBIYMCIICHHWM, peIlaTh 3aJayd [PUKIAJHOIO  Xapakrepa Ha
HaXO0X/IEHWE HauOOJBIIEr0 U HAaUMEHbILEro 3HAUEHUS; BHIYUCIIAThH B
OPOCTEHIIMX CIy4asx IUiomaad u OO0BEMBI C HCIIOJIb30BaHHEM
ONPENIETICHHOT O UHTETpaa;

- HUCHOJb30BaTh  MNPHUOOpPETEHHbIE 3HAHUS W  yMEHUS B
MMPAKTUYECKON NIEATEIIbHOCTH W MOBCEIHEBHOW >KM3HU JUIS: PEIIEHUs
NPUKIAJHBIX 337a4, B TOM YHWCIIe HAa HaXOXJEHHE HauOOJbLIETr0 W
HaVMEHBIIIETO 3HAYEHUs, HAXOKJECHUE CKOPOCTH U YCKOPEHUS.

YpaBHeHHS U HEPABEHCTBA

Ymenus:

- pemarh palMOHAIbHBIC, T[OKa3aTelbHbIe, JorapudmuuecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJSAIIMECS K JMHEHHBIM H
KBaApPATHLIM, a TAKIKC aHAJIOTUIHBIC HCPABCHCTBA U CUCTCMBI,

- WCIOJIb30BaTh IpaMUeCKUil METOI pEIICHUsI YPABHCHHUH U

®poHTaIbHbIE u
WH/IMBHTyaJbHbIC
Oecenpl.
NuauBuayaibHbIe "
IPYNIOBLIE MHUCHMEHHBIC
paboTHL.

Kaprouku — 3amaHus.
CamornpoBepka u

B3aUMOIIpOBEpPKa  paboT.
KoHTposibHBIE  BOIIPOCHI.
Pa3noypoBHEBBIE
TECTOBBIC 3aJaHUsI.
CamocrosTenbHbIe
paboTHL.
Kaproukn
3aJJaHHUs.
Pedepatsl. Dk3ameH.

JAOMAIIHETO
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HEpPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTU PEIICHHs ypaBHEHUH,
HEPABEHCTB M CUCTEM C JIByMsI HEU3BECTHBIMHU;

- COCTaBJISITh M PEIIATh YPABHEHHUSI U HEPABEHCTBA, CBA3bIBAIOLINE
HEU3BECTHBIC BEJIIMYMHBI B TEKCTOBBIX (B TOM YHCJIE IMPUKIIAIHBIX)
3aja4ax;

- HUCIIOJNIB30BaTh  NPUOOpPETEHHBIE 3HAHUS W YMEHHS B
MPAKTUYECKOW  JEATEIbHOCTU W  TNOBCEIHEBHOM KM3HM:  JUIA
MOCTPOEHUSI W MCCIEAOBAaHUS  MPOCTEHIIUX MaTeMaTHYECKHUX
MOJEJICH.

KOMBUHATOPUKA, CTATUCTUKA W TEOPUS
BEPOSITHOCTEM
YmMmenuns:

- pemarb NpPOCTEHIIMEe KOMOMHATOPHBIE 3a7a4d  METOJIOM
nepe6opa, a TaKKEC C UCITOJIB30BAHUECM HN3BCCTHBIX (I)OpMYJ'I;

- BBIUUCIIATH B MPOCTEHUIIUX CIIydasX BEPOSITHOCTU COOBITUI Ha
OCHOBC 110ACYECTA YKuCjIa HCXOJ0B,

- HCIIOJB30BaAThH HpI/IO6peTeHHBI€ 3HAHUA nu yMCHI/IH B
HpaKTquCKOﬁ ACATCIIBHOCTH U HOBCG,I[HGBHOﬁ JKU3HU: JId aHaJIn3a
peaJII)HI)IX YHCJIOBBIX HJaHHBIX, HpeI[CTaBJIeHHLIX B BHUIC IH/IanaMM,
rpaduKoB; aHaIM3a HHPOPMAIIMK CTATUCTHYECKOTO XapaKTepa.

IT'EOMETPUA
Ymenus:

- pacrmo3HaBaTh Ha 4YEpTEXKaX M MOJENAX MPOCTPAHCTBEHHbBIC
(GOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHI C HUX ONUCAHHIMH,
M300paKeHUSIMU;

- ONMCHIBaTh B3aMMHOE PACIOJIOKEHUE MPSIMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE, APryMEHTUPOBATH CBOM CYXACHUS 00 OJTOM
PaCIOJIOKEHUU;

- QHAJIM3UpPOBaTh B TPOCTEHIINX cly4yasix  B3aUMHOE
pacmooxkeHue 00bEKTOB B TPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAHHHKHA H  KpYyIJIble Tena;
BBIMIOJIHATH YEPTEKU IO YCIOBHIM 33]1a4;

- pemarh MIAHUMETPUUYECKHE U MPOCTEHIINE CTEPEOMETPUUECCKUE
3a/ladyl Ha HaXOXXJEHHE TeOMETPUYECKHX BEIWYMH (IUIMH, YIJIOB,
romasei, o0beMoB);

- HUCIONB30BaTh NPU PEIIEHUH CTEPEOMETPUUECKUX  3ajad
MJIaHUMETPUIECKHe (DaKThl U METOJBI;

- TPOBOJUTH JIOKA3aTEJbHBIE PACCYXKJIEHUS B XOJI€ pEILICHUs
3ajady;

WCIOJIb30BaTh NMPHOOPETEHHBIC 3HAHUSA U YMEHHUS B MPAKTUYECKOM
NEATETPHOCTH W TOBCEHEBHOW JKM3HHU: I MCCIEIOBaHUS
(MOnenupoBaHUsI) HECIOKHBIX MPAKTHUYECKUX CHTyallMd Ha OCHOBE
M3y4eHHbIX (OPMYT U CBOWCTB (UTYp; BBIUMCICHUS OOBEMOB U
JI0111aJIeH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJl IPHU PEILICHUN

MPaKTUYECKUX  3aJa4,  HUCIONB3ysS  TpH  HEOOXOJAUMOCTH
CIIPaBOYHMKHU U BBIYMCIUTEIbHBIE YCTPOUCTBA.
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JIuer nonmoJiHeHHNi 1 H3MEHEeHU

n/n

[Tpunaraemsrii k Paboueit
nporpamMme y4eOHOro mpeamera
JIOKYMEHT, COJepKaIIHii
TEKCT OOHOBJICHUS

Pemenue xadenpsl

Jara

[TpoTokon Ne

TToamuce
3aBEAYIOIIETO
kadeapou

N.0. damunus
3aBEAYIOIIETO
Kadeapou

[Tpunoxenue No 1

[Tpunoxenue No 2

ITpunoxxenue Ne 3

ITpunoxenue No 4

A Bl Rl I

ITpunoxenue No 5
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