Annomayus Kk paooueit npozpamme no mamemamuke 11 knacc
Pabouas nporpamMmma pazpaboTaHa B COOTBETCTBUU C

1. ®enepanpHoro 3aKkoHa OT 29 nekabps 2012 r. N 273-D3 «O6 oOpa3oBaHuy B
Poccurickon @enepanum»

2. ®enepalibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHIAPTa CPETHErO 0OIIEro
oOpazoBanus ([Tpuka3z MunucrepcTBa o6pazoBanus u Hayku PO ot 17.05.12 Ne 413
«O0 yTBepxkeHnH (eaepalbHOro roCyAapCTBEHHOT0 00pa30BaTebHOTO CTaHAapTa
cpenHero oo1iero 0opa3oBaHusy; MPUKa30B MUHUCTEPCTBA 00pa30BaHUs U HAYKH
P® «O BHecenuu nzmeHnenuit B @eepalibHbli rOCYy1apCTBEHHBIN 00pa30BaTeIbHBIN
CTaHJapT CpeIHero oomero oopa3oBanusi, yrBepkaeHHbIi npukazom MO u H PO ot
17.05.2012r.», ot 12.08.2022 roga Ne732, ot 29.06.2017 1. Ne 613.

3. IlpumepHO# IporpamMMbl CpeTHETo 001Iero 00pa3oBaHusl 10 MaTeMaTHKE.

4. OcHOBHOI 00pa30BaTeIbHON MPOTrpaMMBbI CPEAHETO 0011IeT0 o0pa3oBanuss MbOY
Heukunckoit COIII

5. Ilonoxenus o paboyeit nporpamMmme B kiaccax, peanusytomux ®I'OC 8 MbBOY
Heukunckoit COLL.
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esn u 3ana4u o0yuenus B 11 kiacce.

Lenu:

e (dopmMupOBaHUE TPEACTABICHUNA O MaTEMaTHKEe, KaK YHUBEPCAJIbHOM s3bIKa
HayKH, CPEJICTBE MOJICIMPOBAHUS SIBJICHUIN U TIPOIIECCOB, 00 UJIESIX U METOIax
MaTeMaTUKH;

®  pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPaKECHMUS,
QITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE,
HEOOXOMMMOM [l OOy4YeHHsST B BBICIIEH IIKOJE IO COOTBETCTBYIOIIECH
CHEIUAIbHOCTH, B OyMyIiel mpodeccuoHaIbHOU NeATeIbHOCTH,

®  OBJAJCHUE MAaTEMAaTUYECKHUMH 3HAHWSIMU W YMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHON KU3HHW, IS M3YYCHHUS MIKOJbHBIX €CTECTBEHHOHAYYHBIX
JTVCLIMIUIMH Ha 0a30BOM YPOBHE, /IS TTOJTyYeHHUsI 0Opa3oBaHus B 00JACTAX, HE
TpeOyroUX yriyOJeHHOM MaTeMaTHYeCKOM MOITOTOBKH;

®  BOCIUTAHUECPEACTBAMH MATEMATHUKU KYJbTYpPbl JUYHOCTH: OTHOLIEHUSA K
MaTeMaTUKe KaK dYacTh OOIIEYEeIOBEUYECKON KYyJIbTYphl: 3HAKOMCTBO C
HWCTOPUEN PAa3BUTUS MATEMATHKH, OHBOJIONMEH MATEMATHYECKUX HJIEH,



MOHUMAaHUS 3HAYMMOCTH MaTEeMAaTHKH JUTIsl OOIIIECTBEHHOTO ITporpecca.
3amaun:

® CHCTEMAaTH3alys CBEICHUM O YMCIAX; M3YYEHHE HOBBIX BHUJOB YHCIIOBBIX
BBIpQXEHUN M (QOpPMYJ; COBEPUICHCTBOBAHHWE IPAKTUUYECKMX HABBIKOB MU
BBIYUCIUTEIBHON  KYJIBTYPbl,  pacIIMpEHHME U  COBEPLICHCTBOBAHUE
aireOpanvecKkoro amnmnapara, C(pOpPMUPOBAHHOTO B OCHOBHOW IIKOJIE M €TrO
IIPUMEHECHUE K PELICHUIO0 MATEMATUYECKUX U HEMATEMaTUYECKUX 3a/1ay;

® pACIIMPEHUE M CHCTEMaTu3alus OOUIMX CBEACHUM O (PYHKUMSX, MOIMOJHEHUE
KJlacca M3ydaeMbIX (DYHKIUH, WLTIOCTPALUS MIUPOTH MPUMEHEHHS (YHKITHI
JUISl OITMCAHUSI U U3YUYEHUS PEaIbHbBIX 3aBUCUMOCTEN;

® U3y4YeHUE CBOWMCTB MPOCTPAHCTBEHHBIX TeN, (QOPMUPOBAHUE YMEHHUSA
IIPUMEHSTH IIOJIyYEHHBIE 3HaHUS [UI PELICHUS IIPAKTHYECKUX 3a/a4;

® pa3BUTHUE IPEACTABICHUNA O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTAX
B OKPYKalOIIEM MHpE, COBEPILICHCTBOBAHUE HWHTEIUIEKTYaJIbHBIX M PEYEBBIX
YMEHUH MyTeM O0O0OTalleHUs] MATEMATHYECKOrO SI3bIKA, Pa3BUTHUS JIOTUYECKOIO
MBIIUICHUS;

® 3HAKOMCTBO C OCHOBHBIMU MJEAMHU U METOJAAMHU MAaTEMATHYECKOIO aHAJIN3A.

1. OO0mas xapakTepucTUKa y4e0HOIr0 nmpeamera

CornacHo yuyeOHOMY TUTaHY 00pa3oBaTeNbHOTO yupexaeHus Ha 2021-2022
y4eOHbIN ToJl Ha u3yuyeHue matematuku B 11 kmacce orBomutcst 170 yacoB u3
pacuera S 4 B HEAEIIO.

YueOHbIE  TpeAMET ~MaTeMaThka TMPEJCTaBICH  JBYMS  MOIYJISIMU
«MatemaTtnka. Anrebpa U Hadajla MaTeMaTHYEeCKOTo aHainu3a» u «MaremaTHuka.
['eomerpusin». Ha wusyuenwe wmonyns «Anredpa W Havajla MaTEMaTHYECKOIO
aHanu3a» oTBoautcs 102 gaca. Ha uzyduenue monyns «I'eomeTpus» oTBoauTCs 68
9acoB.

Martematuueckoe 0oOpazoBaHuE SIBISIETCS O0SA3aTENFHOM W HEOTHEMIIEMOI
YacThIO 0011IeT0 00pa30BaHUs HAa BCEX CTYMEHSX LIKOJIbI, UTPAET BAKHYIO POJIb KaK
B MPAKTUYECKOM, TaK U B JyXOBHOHM *u3HM oOuiecTBa. [IpakTuueckas cropoHa
MaTeMaTHYeCKOro  00pa3oBaHUsl CBsi3aHa ¢ (OpPMHpPOBAHHUEM  CIOCOOOB
NEeATeTbHOCTH, JYXOBHas — C HHTEJUICKTyaJIbHBIM Ppa3BUTHEM YEJIOBEKa,
dbopMHupOBaHUEM XapaKTepa U 0OIICH KyIbTYpHI.



IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCAMATEMATHUKHUB 11

KJIACCE.

Pazpen

|. BbINyCKHUK HAYYHTCSA

DJ1eMeHTbI TeOpUHU
MHOKECTB H
MaTeMaTH4eCKOoi
JIOTUKHU

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMU: KOHEUHOE MHOXKECTBO,
AJIEMEHT MHOKECTBA, MOJMHOXKECTBO, IIepecedeHre U 00beAMHEHNE
MHO>KECTB, YHCJIOBbIE MHOYKECTBA HA KOOPAMHATHON MIPSIMOM, OTPE3OK,
UHTEpBAJI;

OIIepHPOBATH Ha Oa30BOM YPOBHE MOHIATUSMU: YTBEPKICHUE, OTPUIIAHNE
YTBEPKACHUSI, UICTUHHBIE U JIOKHBIE YTBEPKIACHMS, IPUUKHA,
CIICZICTBUE, YACTHBIH CITy4ail OOIIEro yTBep > AeHus, KOHTPIIPHMED;
HaXOJUTh MepeceueHue U 00beTUHEHNE IBYX MHOXKECTB,
MIpPE/ICTAaBICHHBIX IPaQUUECKU HA YUCIOBON MPSIMOIA;

CTPOUTH Ha YUCIIOBOU MPSMOI MOJAMHOKECTBO YHCIOBOT'O MHOKECTBA,
3aJJaHHOE MTPOCTEHIIIMMHU YCIOBUAMU;

pacro3HaBaTh JIOKHbIE YTBEPKACHHUSI, OIINOKY B PACCYKIECHUSX, B
TOM YHCJIE C UCTOIb30BAaHUEM KOHTPIPUMEPOB.

B nosceonesnoui srcuznu u npu usyuenuu opy2ux npeomemos:

HCIIOJIb30BaTh YHMCJIOBBIC MHOXXCCTBA Ha KOOpI[I/IHaTHOI\/’I HpHMOﬁ JIA
OIMMCaHUs PCAJTbHBIX ITPOLCCCOB U HBHGHHPJI;

MMPpOBOAUTD JIOTUYCCKUC PACCYKACHUSA B CUTYyallUAX IMOBCEIHEBHOM
KHU3HHU

Ymucaa U BbIpaxeHUst

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHAMMU: LIEJI0€ YUCIIO, AETUMOCTb
qucen, 0ObIKHOBEHHAs P00k, 1eCATUUHAs 1poOb, palliOHAIBHOE YHCIIO,
npuOIMKEHHOE 3HaYeHHE YUCIIA, YacTh, J0JIs, OTHOLLIECHHE, IPOLIEHT,
MOBBIILIEHUE U MTOHMKEHUE Ha 3a/IaHHOE YUCIIO MPOIIEHTOB, MaclITao;
oIrepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: JIoTapu(M yucia,
TPUTOHOMETPHUUECKask OKPYKHOCTh, TpajlyCHasi Mepa yriia, BeJIMunuHa
yTi1a, 3a/IaHHOTO TOYKOM Ha TPUTOHOMETPUUYECKOIN OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC YTJIOB, UMEIOLUX [TPOU3BOJIbHYIO
BEJIMYNHY;

BBINOJIHATE apupMEeTUYECKHE AEUCTBUS C HEJIBIMUA U PAllMOHATBHBIMU
4HCIIaMU;

BBITIOJTHATH HECIIOKHBIE TPE0OPA30BaHMSI YUCIOBBIX BbIPAXKEHHH,
coJIeprKalliX CTENEeHH YUCell, IN00 KOPHU U3 Yucell, JIU0Oo Jorapu@mbl
YHCeN; CPABHUBATh PALlMOHAJIBHBIE YHCIIa MEXy COOOM; OLIeHUBATh U
CPaBHUBATh C PALMOHAIBHBIMU YUCIAMU 3HAYEHUS LIETIbIX CTEIICHEH
qrcen, KOpHEH HaTypalbHOW CTENEHU U3 YHMCel, JOrapu(pMOB YHUCEN B




MPOCTHIX CIIydasx;

M300pakaTh TOYKAMU HA YUCIIOBOM MPSMOM LIEJIbIe ¥ pAIlMOHATILHBIC
qHcia;

M300paXkaTh TOYKAMU HA YUCIIOBOM MPSMOM LIEJIbIe CTCIICHH YHCE,
KOPHU HAaTypaJIbHOW CTETICHU M3 YUCEll, JIorapu(Mbl YHCE B IPOCTHIX
ClTydasix;

BBINOJIHATH HECJIOXKHBIE TPEOOPa30BAHUS LENBIX U JPOOHO-
palMoOHATEHBIX OYKBEHHBIX BBIPAKEHHIA;

BBIPXKaTh B MPOCTEUIITNX CIydasX U3 PaBEHCTBA OJHY NEPEMEHHYIO
qyepes Apyrue;

BBIYHCIISTH B IPOCTHIX CIyYasX 3HAUCHUS YUCIIOBBIX U OYKBECHHBIX
BBIPKEHUH, OCYIIECTBIISISI HEOOXOMMBIC ITOJACTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXEMAaTUYECKH yroJjl, BEJIMYMHA KOTOPOTO BHIPAYKEHA B
rpajaycax;

OLICHUBATh 3HAKHU CHHYCA, KOCHHYCA, TAHI'CHCA, KOTAaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHulx npeomMemos:
BBITIOJTHSATH BBIYUCIICHUS TIPH PEIICHUH 3379 TPAKTHICCKOTO
Xapakrepa,

BBITIOJTHSATH MPAKTUYECKUE PACUCTHI C HCITOJIb30BAHUEM TTPH
HEOOXOJMMOCTH CIIPABOYHBIX MATEPUAIIOB M BEIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH PeabHbIe BETMYUHBI, XapaKTEPUCTHKU OOHEKTOB
OKPYKaOIIero MUpa ¢ UX KOHKPETHBIMH YUCIOBBIMH 3HAUCHUSIMU;
WCIIOJIb30BATh METOJIbI OKPYTIICHUS, IPUOIMKEHUS Y TIPUKHUJIKH TIPH
pEIICHNY TPAKTHYECKHUX 33124 TTOBCETHEBHOM KU3HH

YpaBHenus u
HepaBeHCTBa

Pemars nuHEHHbBIC YPABHEHUS U HEPABCHCTBA, KBAIPATHBIC YPABHEHUSL,
perath sorapudmuueckue ypaBHenus sujaa 10ga (bx +¢) =d u
npocreiinie HepaBeHcTBa Buaa 10gax<d;

peliaTh NoKa3aTesbHbIC YpaBHECHHSI, BH/IA & d (rme d MmoxHO
NPEJICTaBUTh B BUJIC CTEIICHNU C OCHOBAHUEM @) U MIPOCTEUIIINE
HepaBeHcTBa Buja a°<d (e d MOKHO MPEACTaBUTH B BHJC CTEIICHH C
OCHOBaHHEM a);.

bx+c—

IIPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEN ITPOCTEUILIETO
TPUTOHOMETPUUECKOTO YpaBHEHHS BUAA: Sin X = &, COS X = a, tgx =
a,Ctgx = a, rae a — TabIMYHOE 3HaYEHNE COOTBETCTBYIONIEH
TPUTOHOMETPHUUYECKON (DYHKIIUH.

B nosceonesnoii srcuznu u npu uzyuenuu Opyaux npeomemos:
COCTaBJISITh M PEIIaTh YPABHEHUS U CHCTEMbI YPaBHEHHM NP PEIICHUN
HECJIOKHBIX TIPAKTUIECKUX 3a7a4

DyHKUNH

OmnepupoBarb Ha 6a30BOM YPOBHE TIOHSATHSIMH: 3aBUCUMOCTh BEJTUYHNH,
(GbyHKIMS, apTyMEHT U 3Ha4eHHE (PYHKITUU, 00JIaCTh ONPEICTICHUS U
MHOYKECTBO 3HaUCHUH (PyHKIMH, TpapuK 3aBUCUMOCTH, Tpaduk




GbyHKUIMHU, HYTU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHe Ha YUCIOBOM IMPOMEKYTKE, YObIBAaHHE HA YUCIIOBOM
MIPOMEXYTKe, HanOoJIbIlIee M HAaUMEHbIIIee 3HaYeHnEe (PYHKIIUU Ha
YHCIIOBOM IIPOMEXYTKE, IEpUoAndecKas (yHKINS, IEPUO/;
OIepUpoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: NpsiMast U oOpaTHast
IPONOPLMOHATILHOCTh JIMHEHHAs!, KBalpaTU4Has, Jlorapupmudeckas u
noka3zatesbHasi QyHKIMH, TPUTOHOMETPUYECKHE PYHKIUY;
pacrio3HaBaTh rpauKu 3J€MEHTapHBIX QYHKIUI: NPsIMON 1 00paTHOM
MPONOPIMOHATLHOCTH, TMHEHHOHN, KBAIPATUYHOH, JTOrapu(PpMHUUECKON U
MOKa3aTeIbHON (PYHKIUH, TPUTOHOMETPUYECKUX (PYHKIIUH;
COOTHOCHTB Tpa(rKy 3JIEMEHTAPHBIX (PYHKIUIA: MPpsIMOI 1 00paTHOM
MPOIOPLIMOHAIIBHOCTH, TMHEWHOM, KBaAPaTUYHOM, JTIOrapu(PMUIECKON U
MoKa3aTeabHON (QYHKUUI, TPUTOHOMETPUYECKUX (PYHKIUI ¢
(dbopmynaaMu, KOTOPEIMU OHU 33JIaHBbI;

HaXOJAUTh 10 rpaduKy NpuOIMKEHHO 3HAUEHUS! (YHKLUHU B 3a/1aHHBIX
TOYKaX;

OIIpeNIeNIATh 1O IpapuKy CBOWCTBA PYHKUUU (HYIH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIINE 1
HAaMEHBIINE 3HAYCHUS U T.11.);

CTPOUTH 3CKH3 rpadrka QyHKINH, YIOBIECTBOPSIONICH TPUBEICHHOMY
HaOOpy yCIOBHil (POMEKYTKH BO3pacTaHus / yObIBaHUS, 3HAUCHHE
(GYHKLIUY B 33JaHHON TOYKE, TOUYKH IKCTPEMYMOB H T.11.).

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:
OTIpeIeNIATh MO0 IpaduKaM CBOMCTBA pealbHbIX MPOLECCOB U
3aBUCHUMOCTEH (HanOoJbIINe U HAUMEHbIIINE 3HAYEHUSI, TPOMEKYTKH
BO3pacTaHUsl U yObIBaHUS, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON
CUTyaluu

J1IeMeHTBI
MaTeMaTH4Yec-Koro
aHaAJIN3a

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMM: IPOU3BOIHAS (PYHKIIUH B
TOUKe, KacaTeNbHast K rpa@uKy QyHKIIMH, TPOU3BOIHAS (PYHKIINH;
OTIpeIeNIATh 3HaUeHUE NMPOU3BOAHON (PYHKIIMM B TOUKE 11O
M300pa’keHUI0 KacaTebHOM K rpauKy, IPOBEIEHHON B 3TOM TOUKE;
pelaTh HECIIOKHBIC 3a7]aui Ha TPUMEHEHHE CBSI3U MEXKTY
MPOMEKYTKAMA MOHOTOHHOCTH U TOYKaMH dKCTpeMyMa QyHKIIUH, C
OJTHOW CTOPOHBI, ¥ IPOMEKYTKaMH 3HAKOIIOCTOSTHCTBA U HYJISIMU
MIPOU3BOIHOM 3TON (QYHKIUHU — C APYTOM.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

NOJIB3YsICh TpaduKaMu, CPABHUBATH CKOPOCTH BO3pacTaHus (pocTa,
MOBBIIICHUS, YBEIMUEHUS U T.I1.) WM CKOPOCTH yObIBaHUS (TIaCHUS,
CHIDKEHHMSI, yMEHBIIEHUS U T.11.) BEJIMYMH B PEaJIbHBIX MPOLIECCaX;
COOTHOCHTB TpaMKi peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH € MX
ONMCAHUSAMH, BKIIOYAIOIIMMH XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS
(OBICTpBIN POCT, TIJIABHOE TTOHM)KCHHE H T.I1.);

HCIOJIb30BaTh IpaKK peasibHbIX MPOLIECCOB JIsl PEIICHUS HECTOMKHBIX




MIPUKJIAIHBIX 3a/1a4, B TOM YHUCIIE OMPEAeIisis Mo rpauKy CKOPOCTh X0oaa
rporecca

CraTtuctuka u
Teopust
BEPOSATHOCTEN,
JIOTHKA |
KOMOMHATOPH-KA

OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMU OIUCATEIHLHBIMU
XapaKTepUCTHUKAMU YHCIOBOro Habopa: cpenHee apumeTuyecKkoe,
MearaHa, HauooJblllee U HaMMEHbIIee 3HAUCHNUS,

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: YAaCTOTa U BEPOSTHOCTh
COOBITHS, CITy4aiHbIN BBIOOP, OIBITHI C PABHOBO3MOKHBIMH
OJICMCHTAapHBIMU CO6BITI/ISIMI/I;

BBIYHCIISITH BEPOSTHOCTU COOBITUN HA OCHOBE MMOJICUETA YMCIIa UCXO/IOB.
B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
OLICHUBATHb U CPABHUBATH B IPOCTLIX CIIydasaX BCPOATHOCTH CO6BITI/II>'I B
pEaNbHOM KU3HH;

YUTaTh, COTMIOCTABIISATh, CPABHUBATH, UHTEPIPETUPOBATH B MPOCTHIX
Clly4asix peajbHbIe JaHHbIE, IPEACTaBICHHbIC B BUJIE TaOIHII,
auarpamm, rpaduxos

TekcToBbIE 3a1a4UN

Pemrate Hec0KHBIE TEKCTOBBIE 3314 PA3HBIX TUIIOB;
aHAIM3UPOBATh YCJIOBHE 33/1a4H, IPH HEOOXOAUMOCTH CTPOUTH VIS €€
pELICHNA MaTEMaTHYECKYI0 MOJIENb; NOHUMAMb W UCIIOJIBb30BaTh JJIs
peleHus 3a/1a9 HHPOPMAIUIO, IPEICTABICHHYIO B BU/IE TEKCTOBOW U
CHUMBOJIBHOM 3amucu, cxeMm, TalJuL, JuarpamMmm, rpauKoB, pUCyHKOB;
JIEICTBOBATH 110 AITOPUTMY, COACPKAILEMYCS B YCIOBHH
3a/1a4M;UCI0JIb30BaTh JIOTHYECKUE PACCYKICHUS IPU PELICHUU
3aJauu;paboTaTh ¢ M30BITOYHBIMH YCIOBUSMH, BBIOMpAs U3 Bcel
uHpopMalny, TaHHbIE, HEOOXOAUMBIE JJIS PeIICHUs
3a/1a4M;0CYILECTBIIATh HECIOKHBIN 1epeOop BOZMOKHBIX PEIICHUH,
BbIOMpAs U3 HUX ONTHUMAJIbHOE 110 KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM B
YCIIOBUU;

AHAJIM3UPOBATh U UHTEPIPETUPOBATH NOJIYYCHHBIC PELICHUS B
KOHTEKCTE YCIIOBUS 3a/1a4M, BEIOUPATh pEelIeHUs], He IPOTHBOpEYallye
KOHTEKCTY;

peuaTh 3aja4i Ha pacyeT CTOUMOCTH MTOKYIIOK, YCIIYT, IIOE€30K U T.I1.;
peliaTh HECIOXKHBIE 3a7a4M, CBSI3aHHBIE C I0JIEBbIM YYaCTHEM BO
BJIaIcHUN (GUPMOU, IPENPUITHEM, HEIBUKUMOCTHIO;

pelaTh 3aa4l Ha IPOCThIE IPOLEHTHI (CUCTEMbI CKUA0K, KOMUCCHH) U
Ha BBIYMCIICHHE CIIOKHBIX IIPOLIEHTOB B PA3JIMYHBIX CXEMaxX BKJIAJ0B,
KPEIUTOB U UIIOTEK;

pemaTh NpakTUYECKUE 3a1auu, TPeOyIoIue HCIOIb30BaHUS
OTPULIATEIILHBIX YUCEN: Ha ONPEACIICHUE TEMIIEPATyphl, Ha
OTIpeJIeJIeHUE TTOJIOKEHUS Ha BpeMeHHO! ocH (10 Halleil 3pbl U 1mocie),
Ha JIBUKEHHUE JIEHEXKHBIX CPEJICTB (IIPUXO0]I/PacXo/1), Ha ONpeieeHne
II1yOUHBI/BBICOTHI U T.IL.;

HUCITOJB30BATh IMTOHATHUC MacmTaGa JJI1 HAXOXKACHU S paCCTOHHI/Iﬁ " IJIMH
Ha KapTax, IUIaHaX MECTHOCTH, IJIAHAX [TOMEILEHUH, BBIKPOMKAX, IPH
paboTe Ha KOMITBIOTEPE U T.II.




B noseceonesnoul sxcuznu u npu uzyueHuu opyaux npeomemos:
pelIaTh HECIOKHBIE MPAKTUYECKNE 3a/1a4H, BOSHUKAIOIIUE B CUTYaLHSIX
HOBCEIHEBHOU KU3HU

I'eomeTpust

OmnepupoBath Ha 0a30BOM YpOBHE MOHATHAMM: TOUKA, IIPsIMas,
IUIOCKOCTh B IIPOCTPAHCTBE, NapajyIeIbHOCTh U MEPIEHAUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEN; pacliO3HaBaTh OCHOBHBIE BU/IbI
MHOT'OI'PaHHHUKOB (IpU3Ma, MUpaMua, IpIMOYTOJIbHBIN
napajuiesienumnesn, Kyo);

n300pakaTh U3y4aeMble (UTYPHI OT PYKU U C TPUMEHEHHEM POCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;

JeN1aTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKATh HH(OPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, NpeJCcTaBICHHYIO Ha YepTexkax U pUCYHKaX;

npuUMeHATh TeopeMy IIudaropa nmpu BEIUMCIEHUH 31IEMEHTOB
CTepeoMeTpUIECKUX (Guryp;

HaXO/UTh 00BEMBI U IIOUIAIU IIOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHHUKOB C TIPUMEHEHUEM (hopMyT;

pacrio3HaBaTh OCHOBHBIE BHJIbI TN BpaleHus (KOHYC, IMIIMHAP, chepa
 map);

HaXO0/UTh 00BEMBI U IJIOUIA U IOBEPXHOCTEH MPOCTEHIIINX
MHOT'OI'PaHHHUKOB U TeJI BpaIlleHUs ¢ IPUMEHEHUEM (POpMYIL.

B nosceonesnoii srcuznu u npu uzyuenuu oOpy2ux npeomemos:
COOTHOCHUTB a0CTPaKTHBIE FEOMETPUUECKHE MOHSITUS U (DAKTHI C
peaJIbHBIMU JKU3HEHHBIMU 00bEKTAMH U CUTYaLUSIMU;

HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYD
JUISL peIlIeHUs] TUIIOBBIX 3a/1a4 MPAKTUYECKOTO CO/IepKAHMS;
COOTHOCHTb IUIOIIAIM OBEPXHOCTEH Te 0OAMHAKOBON (POPMBI
Pa3IMYHOTO pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI pa3iuyHOro
pasMepa;

OlLIeHUBaTh (HOPMY MPABUILHOIO MHOTOTPAaHHUKA TIOCIIE CIHIIOB, CPE30B
U T.11. (OTIpeAeNsTh KOJIMYECTBO BEPILUH, pedep U TpaHeil MOTydeHHbIX
MHOTOTPaHHUKOB)

BekTopsl 1
KOOPAUHATHI B

OnepupoBath Ha 6a30BOM ypOBHE MOHSATHEM JIEKAPTOBBI KOOPAUHATHI B
MIPOCTPAHCTBE;

IPOCTPAHCTBE HaXOJUTh KOOPJIMHATHI BEPIIUH KyOa U MPSIMOYTOJIHHOTO
napajuiesIienuneaa

Metoasl IIpuMeHATHh U3BECTHBIE METOBI IIPU PELICHUU CTaHAAPTHBIX

MaTeMaTUKH MaTeMaTHYECKUX 3a7ad4;

3aMeyvaTh U XapaKTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B
OKpY>KaloIlel NeCTBUTEIbHOCTH;

MPUBOJIUTH IPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, B
TOM YHCJIE XapaKTEPU3YIOIINX KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO




MHpa ¥ IPOU3BEICHUN UCKYCCTBA

2.
3. Copep:xkanue y4eOHOro mpeaMera

1. Tpuronomerpuueckne pynkuun (14 4.)
ToxnecTBeHHbIE MPEeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIpAKEHHH. TpUroHOMETpHUYEcKue
(YHKLMU 4YHCIOBOIO apryMeHTa: CHHYC, KOCHMHYC M TaHreHc. llepuoauueckue QyHKIUU.
CBoiicTBa U rpaduK TPUTOHOMETPUUYECKUX (PYHKIINH.

2. Bekropsl B npocTpancrie (6 4.)
IHousarue BCKTOpPA B IIPOCTPAHCTBE. CJIO)KCHI/IG 1 BBIYUTAHUC BCKTOPOB. YMHOXKEHNE BCKTOpa Ha

yucino. KoMIiutaHapHbie BEKTOPBI.

3. TpousBoanas u eé reoMmeTpudeckuii cmbica (16 4.)
[Tpupamenue pyukuuu. [Tonstue npoussoanoit. [Ipoussoanas pyukuuii. [IponsBogHas
crenenHoi ¢pynkiun. [Ipasuna quddepenunponanus. [IpousBoaHas CyMMbI QYHKIIHIA.
[TpousBoanas cnoxxknoit pynkuuu. [IponsBoaHas nokazatenbHoit pynkuuu. [IponsBoaHas
norapudmuueckoit pynkiuu. [IpousBoausie Tpuronometpudeckux Gynkuuid. [Ipumenenue
npasuil AuddepeHunpoBanus U GOpMyII IPOU3BOIHBIX K PELICHUIO 3a/a4.

4. Meron KoopaAMHAT B pocTpancTBe. JBmxenns. (14 4.)
[TpstmoyronbHast cucteMa KoopAuHAT B pocTpancTBe. KoopanHatel BekTopa.KoopanHaTel TOUkH
Y KOOPAMHATHI BEKTOPA.
[Ipocreitmue 3a1aun B KOOpAMHATAX. YTOJI MeXAy BekTopamu. CKaIIpHOE MPOU3BEICHUE
BEKTOpOB.LIeHTpanbHas CUMMETPHSL.
OceBas cummeTtpus. 3epkaibHas cuMMmeTpus. [lapannenbHblil epeHoc.

5. TlpuMeHenue Npou3BOAHON K HccaenoBanuio Gynkumii (16 4.)
Bo3spactanue u yObiBaHue QyHKIMH. DKcTpeMyMbl GyHKIUH. [I[ppuMeHeHre npon3BoIHON K
noctpoeHuio rpa¢pukoB GpyHkiuil. [Tocrpoenne rpagkoB ¢ HOMOIIBIO TPOU3BOTHOM.
HauOonpiiee n Haumenbliee 3HaueHus GyHkuuu. [IponzBoaHas BTOporo nopsjika. Beimykiocts
rpaduka GyHKIUHU, TOUKU nepernda. MccnenoBanue GyHKIMU C TTOMOIIBIO TPOU3BOAHOM.

6. Iuaunap, konyc, map (17 4.)
[Mununap. [Inomans noBepxHoctr nunuHapa. Konyce. ITnomane noBepxHocTr KoHyca.
VYceuénnsiit konyc. Ciepa u map. YpaBHenue cepsl. BzaumHoe pacnosnoxenue cgepsl 1
iockocT. KacarenbHas minockocts k cepe. [lnomans chepsr.

7. Wnrerpan (13 4.)
[TepBooOpa3znas. [IpaBuia HaxoxaeHUs mepBooOpazHo.Ilomans KpUBOTMHEHHON Tpanenuu
u unrerpai.®@opmyna HeroTHa-JleliOnuna. Haxoxaenue miuomaan KpUBOJIUHEHHON Tparenuu
¢ nmomotbio Gpopmynsl HetoToHa — JleitOruia. Beruncnenne miomamaeil ¢ moMoIbio
MHTErpajoB.

8. Oo6bembl Teu (17 4.)
O6wem npsmoyroasHOro napamienenunena. OobeM npsmMon npu3Msl U HuIuHApa.O0beM
HaKJIOHHOH npu3Mbl.O6beM nupamusl.O0bem koHyca.O0bem mapa.Ilnomans cdeps.



9. Kom6unaropuka (10 4.)
IIpaBuna npoussenenus. [lepecranoBku.Pazmenienns.Coyeranus u ux cBorcrea. bunom
HrroToHa.

10.Wrorosoe nosropenne kypca reomerpun (15 4.)

11.9snemenTnI Teopun BepositnocTeii. CraTucruka (11 4.)
CoOwitus. KomOunarmu coobrtuii. [IpoTuBomnonoxHoe coobiTre. BeposTHOCTh COOBITHS.
Crnoxenue BeposiTHOCTeH. He3aBucuMble COOBITHS. Y MHOKEHHE BEPOSITHOCTEH.
Craructudeckast BeposTHOCTh. CirydaifHpie BeMYUHBL. L{eHTpanpHbIe TeHIeHITUU. MephI
paz0poca.

12.Wtorosoe nosropenne kypca aaredpol. (15 4.)



