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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHOTO TIpeameTa «Maremarnka: AnreOpa M Hadajga MaTeMaTHYECKOTO
ananuza, ['eomeTpusy» (6a30BbIli ypOBEHB) pa3paboTaHa B COOTBETCTBUU C
- ®degnepanabHbIM T'OCYJApPCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM CpPEIHEro o0IIero oOpa3oBaHUS,
YTBEPKACHHBIM ITpHKa3zoM MunHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®@enepanuu ot 17 mas
2012 roma Ne 413 (¢ u3MeHeHHMsIMH W JOMONHEHUsMH B pen. IIpukazoB MunoOpnayku Poccum ot
29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, ot 11 nexabps 2020 r. N 712);
- [IpumepHOi1 OCHOBHOW 00pa3oBaTeIbHONW MPOrpaMMbl CpelHEro oOImero oOpa3oBaHus,
0J100peHHOM perieHneM (eeparbHOro y4eOHO-METOUIECKOr0 00BEAMHEHUS TI0 00IIeMy 00pa30BaHHUIO
(mporokoa ot 28 urons 2016 1. Ne 2/16-3);
- ¢ yaeroMm aBTopckoi mporpammel: JI.C. AtanacsiHa u np., Bomeamei B coopHuk «I'eomerpus 10-
11 xmacce». - M.: IIpocsemenue. CocraBurens: T.A. Bypmucrposa.; A.I'. MopuakoBuva «Anrebpa u
Havaia Matemarndeckoro aHanu3za. 10-11 knaccel. [IpodunbHbI ypoBeHBY, BoLIeaIeld B COOPHUK:
«IIporpammbl. AnrebOpa W Havana maTematudeckoro aHammsa, 10-11 kmaccer». M.M.3ybGapesa, A.Tl.
Mopuakosud. — M.: MHemo3uHa.

Marematuka BXOAUT B IIpeIMETHYIO 00acTh «Marematuka U uHQOpMaTHUKay.

KonnuecTBo yacoB Ha U3yyeHUE MPOrpamMmMbl IO roJjaM 00yUdEeHHUS:
10 xmacc - 5 yueOHBIX Yaca B Hezemto, 175 yueOHbIX Yaca B TOJ;
11 knacc - 5 yueOHbIX yaca B Hezeno, 170 yueOHbIX yaca B TOJ.
OTnnuuTeNnbHON 0COOEHHOCTRIO paboueil yueOHOIl MporpaMMbl MO CPaBHEHHUIO C MPUMEPHON MpOorpaMMoin
ABIISIETCA €€ yBeIWYeHHE Ha | yac B HE/IENIO U3 IIKOJIFHOTO KOMITOHEHTA.

Y4eOHO-MeTOINYECKUI KOMILIEKC /JIsl pean3aliy IPOrpaMMBl:
A. T. Mopakosuy, I1.B.CemenoB «Auredpa n Hauana aHajin3a» 0a30Bblil ypOBEHb: YUEOHUK U 3ala4HUK
11 0011e00pa3oBaTeNbHbIX yupexkaeHuii — MockBa: Muemosuna, 2019 roa.
JI. C. Aranacsia «['eomerpusi 10-11» yueOHuK i1 00mIeoOpa3oBaTENbHBIX YUpeKIeHUH — MockBa:
[Tpoceemenue, 2020 rog.

I[InanupyeMble pe3y/bTaTbl OCBOeHHSI y4eOHOro mpeamera «MaremaTuka: ajredfpa um Hayajia
MaTeMaTH4YeCKOr0 aHAJIN3a, reoMeTPHus»

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHMs Y4€OHOTO MpEIMETa: JTHYHOCTHBIM,
METamnpeIMETHBIM U TPEIMETHBIM.

JIM4HOCTHBIE Pe3yabTaThI

— OpHMEHTAalHMsl Y4YalluXcs Ha JOCTIKCHHE JMYHOTO CYACTHS, PEATU3AIMI0 MO3MTHUBHBIX >KU3HEHHBIX
MNEpCICKTUB, HWHUIUATUBHOCTb, KpPCATHUBHOCTb, TOTOBHOCTHL H CIIOCOOHOCThL K JIMYHOCTHOMY
CaMOOTIPEICIIEHHIO, CTIOCOOHOCTh CTABHUTH LIEJIN M CTPOUTH KH3HEHHBIE TUTaHb;

— TOTOBHOCTh W CIIOCOOHOCTh OOECTEeUHMTh CeO€ M CBOMM OJIM3KUM JIOCTOMHYIO KH3Hb B IPOIIECCE
CaMOCTOSITENTLHOM, TBOPUECKOI M OTBETCTBEHHOW JEATEILHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH ydyamuxcCsa K OTCTaMBAaHUIO JIMYHOTI'O JOCTOUMHCTBA, COOCTBEHHOTO MHCHUS,
TOTOBHOCTh U CITOCOOHOCTH BHIPa0ATHIBATH COOCTBEHHYIO TIO3UIMIO 1O OTHOUIEHUIO K OOIIECTBEHHO-
MOJIUTHYECKUM COOBITHSIM MMpOIIJIOTO M HACTOAIICTO HAa OCHOBC OCO3HAHUA W OCMBICIICHHUA HMCTOPHH,
JTYXOBHBIX IIEHHOCTEH M JTOCTH)KEHHI Halllel CTpaHBI;

— TOTOBHOCTh M CIIOCOOHOCTh YYaIlIMXCS K CAaMOPA3BUTHIO M CaMOBOCITUTAHUIO B COOTBETCTBHUU C
00IIIeUeIOBEYECKUMY IEHHOCTSIMH U HJIeallaMU TPaXKIaHCKOTO 00IIeCTBa, TOTPEOHOCTh B (PU3NIECKOM
CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CIIOPTHBHO- O3)IOpOBPITe.]'IBHOI>i JACATCIIBHOCTBIO,

— MPHUHATHE W peanu3alys IeHHOCTEH 30poBOro u 0Oe3omacHoro obpasa KHU3HHM, OepexHoe,
OTBETCTBEHHOEC M KOMIICTCHTHOC OTHOIICHHC K CO6CTBGHHOMy q)HSquCKOMy U TICUXOJOTMYCCKOMY
3JI0pOBBIO;

— HpPaBCTBEHHOE CO3HAHWE W IIOBEIEHHE Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKAX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHWS W TOBEACHUS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
ajaiaor ¢ ApYruMd JIHOJAbMH, AOCTHIraTb B HEM B3aMMOIIOHMMAaHHA, HAXOIUTbH O6H.[I/Ie oeian u
COTPYJHHYATH JUISl UX TOCTHIKCHUS;

— MNpPUHATHE TYMAHUCTHYECKUX IICHHOCTCH, OCO3HAHHOE, YBAXHTEIBHOE M JI0OpOKENTaTeIbHOS
OTHOIIIEHHE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;



CTIIOCOOHOCTH K COTIEPEKUBAHUIO U (DOPMUPOBAHHE MTO3UTHBHOTO OTHOIICHHUS K JIFOJISIM, B TOM YHCIIE K
JUIIAaM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M HMHBaJHAaM; OEpeKHOE, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY U MCUXOJIOTHYECKOMY 30POBBIO IPYTUX JIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MIOMOIIIb;

— (¢opMupOBaHUE BBIPAKEHHON B MOBEICHUH HPABCTBCHHOW IMO3WIIMH, B TOM YHCIE CIIOCOOHOCTH K
CO3HATEIILHOMY BBIOOPY J00pa, HPABCTBEHHOI'O CO3HAHUS M TIOBEACHUS HAa OCHOBE YCBOCHUS
OOIIEYeTIOBEYECKMX IIEHHOCTEH W HPaBCTBEHHBIX YYBCTB (YECTH, JIOJTA, CHPaBEIJIMBOCTH,
MUJIOCEPIUS U APYKEIT00Hs ),

— pa3BUTHE KOMIIETCHIIUN COTPYJHHYECTBA CO CBEPCTHUKAMH, JETbMU MJIAJIIIETO BO3PACTa, B3POCIBIMU
B 00pa3zoBaTeiIbHOH, OOIIECTBEHHO IOJIC3HOW, Y4eOHO-MCCIeNOBATEIbCKON, MPOSKTHOW H JAPYIHX
BHUJIAX JICSATCILHOCTH.

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BHTHs HAyKH, 3HAYUMOCTH HAyKH,
TOTOBHOCTb K HAay4YHO- TEXHHYECKOMY TBOPUYECTBY, BIJIQJICHWE JOCTOBEpHOW WHGopManueidn o
MEPEOBbIX JOCTIKEHHSIX M OTKPBITHSIX MHPOBOH M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

— TOTOBHOCTHh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA MPOTSHKCHUU BCEH
KU3HHM, CO3HATEIbHOE OTHOIIEHHWE K HEMPEepPHIBHOMY OOpa30BaHMUIO KAaK YCIOBHIO YCIIEUTHON
poeCCHOHATILHON 1 00IIECTBEHHOH JIEATEIILHOCTH;

— yBa)XXeHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOpP OymymieH nmpodeccun Kak MyTh U CIOCOO peanu3annuyd COOCTBEHHBIX KU3HEHHBIX
TUTaHOB,

— TOTOBHOCTH yYalUXCs K TPYIOBOH MPO(ECCHOHAIBHOW AEATEIBHOCTH KaK K BO3MOKHOCTH YYacTHsI B
PEIICHUY JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAILHBIX TTPOOJIEM;

— TOTpPeOHOCTh TPYAHMTHCS, YBAKEHHUE K TPYyAy H JIIOASIM TPYyAa, TPYIOBBIM JIOCTHIKCHUSM,
TOOpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BUAAM  TPYJOBOKH
NeSITeIbHOCTH;

— TOTOBHOCTH K CAMOOOCITYKUBAHHIO, BKIIFOYAsi 00YYCHUE U BBIITOJHEHHE JIOMAITHUX 00sI3aHHOCTEH.

— (usmueckoe, SMONMOHATBHO-TICUXOJIOTHYECKOE, COIMAJIbHOE OJaronoiydyre ydalluxcs B SKU3HU
00pa3oBaTeIbHON OpraHMU3alliy, OLIYIICHUE JACThbMHU 0OE30MaCHOCTH M MCHXOJOTHYECKOro Komdopra,
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

MeTanpe}]MeTm)le PE3YJbTAThI

MertamnpeameTHbIe pe3yJbTaThl OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl PEICTaBIEHbI TPEMS
rpynnaMu YHUBEpCAJIbHBIX yueOHbIX nercTBuil (Y'Y ).

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHbLIC yqeﬁﬂue JelcTBUSA

BbInyCKHUK HAYYHTCSI:

—  CaMOCTOSITENIbHO OMPEeNaTh IeNd, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTIPEICIUTh, UTO e JOCTUTHYTA;

—  OIIEHMBAaTh BO3MOJKHBIE IIOCJIEACTBHS JOCTIDKEHHS IIOCTABIEHHOM I€IM B  JIEITEIBLHOCTH,
COOCTBEHHON KM3HH U KU3HU

—  OKpYXKaloUINX JIOJEH, OCHOBBIBAsICh Ha COOOPAKEHUSIX ITUKH U MOPAJIH;

—  craBuUTh U (POpMyITHpPOBaTH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEILHOMN JCSITEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

—  OIICHUBATh PECYpPCHI, B TOM UYHCIIC BPEeMs U JPyrue HeMaTepHAJIbHBIC PECYpPChl, HEOOXOIUMBIC IS
JIOCTHIKEHHMS TTOCTABJICHHOM IIEJIH;

—  BBIOWpATH MyTh JOCTHUKECHHUS IIe]IM, TUTAHUPOBATh PEIICHHE MOCTABJICHHBIX 3a/1a4, ONTUMHU3HPYS
MaTepHaIbHbIC U HEeMaTepUAIbHBIC 3aTPATHI,

—  OpraHu30BBIBaTh 3()PEKTUBHBIN ITOMCK PECYPCOB, HEOOXOAMMBIX JIJIS JIOCTHOKEHHUS TTOCTABIICHHOW
LENH;

—  CONOCTAaBJIATH IMOJTYYCHHBIN PE3yIIbTAT JICITSILHOCTH C OCTABJIICHHOM 3apaHee MebIO.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

BorinyCcKHUK HAy4YuTCH:

—  HCKaTh M HAXOAUTH O0OOIIEHHBIE CITOCOOBI peIIeHUs 3a7a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYThI HHPOPMAIIMOHHBIA TMOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHbIE U



MMO3HABATEJIbHBIC) 3a1a4H;

KPUTUYECKH OIICHWBATh M MHTEPIPETHPOBATh MH(POPMAIMIO C Pa3HbIX IMO3MIUH, pacro3HaBaTh U
¢buKcupoBaTh

MIPOTUBOPEYHS B MHPOPMAITMOHHBIX HCTOYHHKAX

MCIOJIb30BaTh PA3UYHbBIC MOJIEIBHO-CXEMAaTUICCKUE CPEJICTBA ISl TIPEJCTABICHUS CYIIECTBECHHBIX
CBSI3CH M OTHOIIICHUH, a TAK)KE MPOTUBOPEYHUH, BBIABJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;
HaXOJUTh M MPHUBOJUTH KPUTHUYECCKHE apTyMEHTHI B OTHOIICHHH JCHCTBUH M CYXJIECHUH APYroro;
CIIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTUYCCKUM 3aMECUaHUSM B OTHOIICHHH COOCTBEHHOTO
CYXXJICHHSI, pAaCCMAaTPUBATh UX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIMTh 32 PAMKH Y4€OHOTO MpeMeTa B OCYIISCTRIIATh [IeJICHANPABICHHBINA MTOMCK BO3MOKHOCTEH
JUTSL ITUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS;

BBICTPANBAaTh MHIUBHIyaJIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAaHUYCHHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB M PECYPCHBIC OIpaHUYCHHUS,

MEHSTh U yJIEPKUBATh Pa3HbIC MMO3UIIMHU B TIO3HABATEILHOU JIEATEITHHOCTH.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiicTBUS
BbInyCKHUK HAYYMTCS:

OCYILIECTBIIAThH JCIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHM3alfK, TaK W 33 €€ MpeAeliaMu), MOoA0HpaTh MAapPTHEPOB IS JIEIOBOM
KOMMYHHKAIIUM HCXOJS U3 COOOpaKeHUH pPe3ylIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE JIMYHBIX
CHMIIATHI;

MPU OCYIICCTBICHUU TPYNIOBOM pabOTHl OBITh KaK PYKOBOJMUTENEM, TaK U UYJICHOM KOMAaH/bl B
Pa3HBIX posIsiX (TEHEPATOP UIeH, KPUTHK, UCTIOIHUTENb, BRICTYNAIONIUN, IKCIIEPT U T.11.);
KOOPJIMHHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PeaTbHOr0, BUPTYAITHHOTO H KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

pPa3BEpHYTO, JIOTUMYHO M TOYHO H3JaraTb CBOK TOYKY 3PEHHUSI C HCIIOJb30BAHHEM aJICKBAaTHBIX
(YCTHBIX ¥ MIMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(GIMKTOTCHHbIE CUTYalldd U MPEAOTBpallaTh KOHMIUKTHI 10 UX aKTUBHOU (a3bl,

BBICTpAauWBaTh [IEIOBYI0O U O0pa30BaTeIbHYI0O KOMMYHHUKAILIUIO, H30eras JTUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpenmeTHbIe pe3yJIbTAThI
Ha ypoBHe cpennero o6mero o6pasoBanust B coorserctBur ¢ @PI'OC COO mpencraBieHsl 1B IPYMIIbI
pE3yIbTATOB: PE3yIbTAThI 0A30BOT0 M YIIIyOJIEHHOIO YPOBHEH.

IIporpamMma yueGHoro npeamera «MaremaTuka: ajarefpa ¥ Hayajga MaTeMaTH4eCKOro aHAJIM3a,
reoMeTpus» NpeACTABJIeHA B y4eOHOM IJIaHe /I M3yYeHHsl YYaluMucst Ha 0a30BOM YpOBHe.

Ba3zoBblii ypoBeHb

Pasznen I.BbINyCKHUK HAY4YHTCH I1. BbInyCKHHMK MOJIYy4YUT
BO3MOKHOCTH HAYYUThCS
IMeau ocBoeHUs JIJ1sl MCTIoNTb30BaHuUsI B IOBCETHEBHOM Lna paseumus mvluinerus,
npeaMera JKU3HHU U 00eCTIeYeHUsT BOZMOXKXHOCTH UCNONIb30BAHUSL 8 NOBCEOHEBHOL
YCTENTHOTO MPOAOKEHUS 00pa30BaHUS | JCU3HU
10 CIEMATBHOCTSIM, HE CBA3aHHBIM C u obecneyerus 803MOHNCHOCMU
MPUKJIAJAHBIM UCIIOIb30BaHUEM VCREWHO020 NPOOOINHCEHUS
MaTeMaTUKHU 00pa30s8anusi N0 CNeYUAIbHOCMAM, He

CBA3AHHbIM C npuma@nbm
UCNONB306AHUEM MameMamuKu

Dnemenmut meopuu | OnepupoBaTb Ha 0a30BOM ypOBHE Onepuposams NOHAMUAMU: KOHEUHOE
MHOIHCECME U MOHSTHSIMH: KOHEYHOE MHOKECTBO, MHOIHCECTNBO, DTIeMEHN MHONCECMEd,
Mamemamuueckou | dJIEMEHT MHOXKECTBa, TIOJIMHOKECTBO, NOOMHOHCECMB0, nepeceueHue U
J102UKU nepeceueHe U 00beAMHEHNE MHOXKECTB, | 00beOUHeHUe MHONMCECTS, YUCLOBbIE

YHCIOBbIE MHOKECTBA Ha KOOPAMHATHON | MHOdCecmea Ha KOOPOUHAMHOT
MPSIMO#, OTPE30K, MHTEPBAT,; NPAMOLL, OMpe30K, UHmMepsd.l,
OTepupoBaTh Ha 0A30BOM YPOBHE NOTYUHMEPBAT, NPOMEICYMOK C




MOHSTUSMU: YTBEPXKACHUE, OTPULIAHUE
YTBEPK/ICHHSI, ICTUHHBIE U JIOKHBIE
YTBEPKJICHM S, IPUUYNHA, CIIE/ICTBHE,
YaCTHBIN CTydaid 00IIero yTBepKaeHus,
KOHTPIPHUMED;

HAXOJIUTh MEPECCUCHUE U 00bETUHEHUE

JIBYX MHOKECTB, ITPEACTABICHHBIX

rpadu4ecKy Ha YUCIOBOM MPSMO;

CTPOMUTH HA YHCIIOBOM MPAMO

MOJAMHOKECTBO YMCIOBOI'O MHOXECTBA,

3a/IaHHOE IPOCTEUILIMMHU YCIOBUSIMU;

pacno3HaBaTh JIOKHBIC YTBEPKICHUS,

OIIMOKHU B PACCYKJICHUSIX, B TOM YHUCIIE C

MCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonesnoui scuznu u npu uzyyenuu
Opyeux npeomemos:

— HCHOJIb30BaTh YUCIOBbIE MHOXKECTBA
Ha KOOPJIMHATHOW MPSIMOU JIJISI
OTHMCAaHUs PEAIbHBIX MPOIECCOB U
SIBJICHHI,

IIPOBOJIUTH JIOTUYECKUE PACCYKICHUS B

CUTYAIIUSX TTOBCEIHEBHOM KU3HU

8bIKOIOMON MOYKOL, epaduieckoe
npeocmasieHue MHO}CeCma Ha
KOOPOUHAMHOU NIOCKOCMU,
onepuposamv NOHAMUAMIU.
ymeepaicoenue, ompuyanue
VIMBEpAHCOeHUsl, UCTIUHHBLE U TOJICHbLE
VMEepCcOeHUs], NPUYUHA, ClledCmBle,
yacmuwlll cyuai ooue2o
VMeep#cOeHUsl, KOHMpPHpUMep;
npoGepsims NPUHAOTIEHCHOCTND
1eMeHmMa MHONCECMBY,

HAaxooums nepecedenue u
00beOuUHeHUe MHOIHCeCm8, 8 MoM
yucne npedCcmasiienHblX epaguyecku
HA YUCTO0BOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCU,
npoeooUms 00KA3AMelbHble
paccysicoenust 051 000CHOBAHUS
UCTMUHHOCIU YMBEPHCOEHULL.

B noeceonesnoti srcuznu u npu
usyueHuU opyaux npeomemos:
UCNOIL3068AMb YUCTIO8bIE MHOMCECMEA
HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisl
ONUCAHUSL PeanbHbIX NPOYECcco8 U
ABNEHULL

npoeooUms 00KA3AMelbHble
DPACCYHCOCHUSL 8 CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU PeLleHUU
3a0a4 u3 Opyaux npeomemos

Yucha u
GbIpadcenus

OnepupoBatb Ha 6a30BOM ypOBHE
MTOHSATHSIMH: 1IEJI0€ YKCIIO, JETUMOCTh
qriceln, OOBIKHOBEHHAs ApO0b,
JecsATUYHas Ipo0b, pallMOHAIEHOE
YHCI0, MPUOIMKEHHOE 3HAUeHUE YHCTIa,
4acTh, OJIS, OTHOIIIEHHUE, IMPOIICHT,
MTOBBIIIICHHUE M TIOHMKEHUE Ha 3aJJaHHOE
YHUCJIO MPOIIEHTOB, MACIITa0;
orepupoBaTh Ha 0a30BOM YpPOBHE
MOHSATUSIMU: JIOTapu(dM ducna,
TPUTOHOMETPHUECKAast OKPYKHOCTH,
rpaaycHas Mepa yria, BeIM4iHa yrJia,
3aJaHHOT'0 TOYKOM Ha
TPUTOHOMETPUIECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC
YTJI0B, UMEIOIUX IMPOU3BOJILHYIO
BEJIMUUHY;

BBITIOJTHATH apU(METHICCKHE ICHCTBUS C
[EJBIMU U PAIlMOHATLHBIMU YHCIIAMU;
BBITIOJTHATH HECJIOKHBIC TTPEOOPa30BAHUS
YHCIIOBBIX BBIPAXKEHUMN, COJEPIKAIINX
CTCTICHH YHCell, JIT0O0 KOPHH M3 YHCEIT,
1100 JorapupMbl UUCEIT;

CpPaBHHMBATh pPaIlOHATHHBIC YUCIIA
MeEXy COO0M;

OIICHUBATh U CPAaBHUBATH C

C60600H0 onepuposams NOHAMUAMU.
yenoe Yucio, OeIuUMoCms Yucei,
00bIKHOBEHHAsL OPOOb, OecAMUYHASA
0pobb, payuUoHAIbHOE YUCTO,
NPUOIUICEHHOE 3HAUEHUE HUCIA,
yacms, 00711, OMHOWEHUE, NPOYEHM,
no6blleHUe U NOHUICEHUE HA
3a0aHHOe YUCTIO NPOYEHMO8,
Mmacumao,

nPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCNEAMU OCIUMOCIUL,
onepuposams NOHAMUAMU. 102ApUPM
yuca, mpuecoHOMempuiecKas
OKPYAHCHOCHb, PAOUAHHAS U
2paodycHas mepa yaia, 8eiuyuna yana,
3A0AHHO020 MOYKOU HA
MPULOHOMEMPUUECKOU OKPYICHOCTU,
CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOUUX
NPOU3BOILHYIO BEIUYUHY, YUCIA € U TT;
8LINOIHAMb apupmemuieckue
Oelicmesusl, couemast ycmmwie u
NUCbMeHHble NPUeMbl, NPUMEHSISL NPU
Heobx00UMOCmU 8bIYUCTIUMEIbHbLE
ycmpoucmea;

Haxooums 3Ha4eHus KOpHs




palKOHATBHBIMHU YUCIIAMU 3HAYCHUS
LEJIbIX CTENEHEN YHCell, KOPHEHN
HATYpaJIbHOM CTENEeHU U3 Yuce,
norapuMoB 9HCeN B IPOCTHIX CIydasx;
n300paxaTh TOUKaMH Ha YHCIOBOU
NPSIMOH 11€JIbIE U PAlIMOHAIBHBIC YKCIA;
n300paxaTh TOUKaMH Ha YHCIOBOU
MPSIMOM 11eJIbIe CTENIEHU YK Cell, KOPHU
HATYpaJIbHOM CTENEeHU U3 YHCe,
norapuMbl 4HCe B MPOCTHIX CIyYasx;
BBITMOJIHATH HECTIOKHBIE TPEOOPa30BaAHUS
HENBIX U APOOHO-PAMOHATEHBIX
OYKBEHHBIX BBIPAXKEHUN;

BBIPAXKATh B MPOCTEHIINX CIydasx U3
paBeHCTBa OJHY NIEPEMEHHYIO Yepe3
ApYTHE;

BBIUMCIISTH B MPOCTHIX CIy4asiX 3HAYCHUS
YHUCIIOBBIX U OYKBEHHBIX BBIPAXKCHHM,
OCYIIIECTBIISISI HEOOXOIUMbIE
MOJICTAHOBKH U TIpeo0pa3oBaHus;
n300paxaTbh CXeMaTHYECKU YroJl,
BEJIMYMHA KOTOPOTO BHIPAKEHA B
rpagycax;

OIICHUBATH 3HAKU CUHYCA, KOCUHYCA,
TaHTeHCa, KOTAaHT€HCa KOHKPETHBIX
YTJIOB.

B nosceounesnoii socuznu u npu u3yyeHuu
Opyeux yueOHbIX npeomMemos:
BBITIOJHATH BBIYUCIICHUS MIPH PEIICHUN
3a/1a4 MPaKTUYECKOTO XapaKTepa;
BBITIOJHATH MPAKTUYECKUE PACUETHI C
WCIIOJIb30BAaHUEM MPU HEOOXOAUMOCTH
CIIPaBOYHBIX MaTEPUATIOB U
BBIYHUCIIUTEIBHBIX YCTPOUCTB;
COOTHOCHUTH pealIbHbI€ BETMYNHBI,
XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIIET0 MUPA ¢ UX KOHKPETHBIMU
YUCJIOBBIMU 3HAYCHUSIMU;

HCIIOJIb30BaTh METO/bl OKPYTJICHMUS,
MPUOJIMKEHUS U IPUKHUIIKH TIPU
PELICHNH PAKTUYECKUX 3a7a4
MOBCEIHEBHOMW KU3HU

HAMYpanibHOU CMeneHuy, Cmenetu ¢
DPAYUOHATTLHBIM NOKA3AMeneM,
no2apughma, ucnonv3ys npu
HeoOX00UMOCMU BbIYUCIUMENbHBLE
ycmpoticmea;

NOJb308AMbCSL OYEHKOU U NPUKUOKOT
npu NPAKmMu4eckux pacyemax;
npPoBOOUMb NO U36ECMHBIM OPMYIaM
u npasunam npeoobpazoeanisl
OYKBEHHBIX BbIPANCEHUL,
BKIIOUAIOWUX CIMeNneHU, KOPHU,
JI02apup Ml U MpUSOHOMempuyecKue
dynryuu;

HAX00Umb 3HAYEHUs. YUCTOBLIX U
OVKBEHHbIX 8bIPAICEHUL,
ocyujecmesis Heooxooumbvle
NOOCMAHOBKU U NPeoOPA3068aHUsL,
uzobpasxcams cxemamuyecku y2oJ,
BENIUYUHA KOMOPO20 BbIPANCEHA 8
epaodycax unu paouanax,
UCNONIBb306AMb NPU PeUeHUl 3a0aY
MaoIuyHble 3HAYeHUs]
MPULOHOMEMPUUECKUX DYHKYULL
yenoe;

8bINOIHAMb NEPEBO0 BeNUUUHBL VeIld
U3 paouaHHoU mepwvl 8 2PAOYCHYIO U
obpamHo.

B nosceonesnoui scuznu u npu
usyueHuu opyaux y4eoHvlx
npeomemos:

8bINOIHAMb 0CUCMBUSL C YUCTIO8bIMU
OAHHBIMU NPU peUleHUU 3a0ay
NPAKmMuyecKo2o xapakxmepa u 3a0ay
U3 paznuyHvIx obracmetl 3HaHUl,
UCNONL3YA NPU HE0OXO0OUMOCMU
CHpagounvlie Mamepuansl u
8blYUCIUMEIbHBIE YCMPOUICMEa,
OYeHUusamv, CPaBHUBANMb U
UCNONBb306aMb NPU PeuleHUU
NPAKMUYECKUX 3a0ay Yuciosvie
3HAYeHUsl peanbHbIX GeNUYUH,
KOHKpemHble YUCI08ble
Xapaxkmepucmuku 00vexmos
OKpYIHcaloujeco Mupa

Ypasnuenus u
Hepasencmea

Pemate  nuHEHHBIE  ypaBHEHHS W
HEPaBEHCTBA, KBAJ[paTHbIC YPABHCHUS,
pemiath JorapupMUUECKAE ypaBHEHHS
Buaa log. (bx + ¢) = d u mpocreiimue
HepaBeHcTBa Bua 10g. X< d;

periaTh MoKa3aTelbHbIC YPaBHEHUS, BUIA
a”*°= d (rme d MOXHO NpPEICTABHUTH B
BUJIC CTCIICHH C OCHOBaHHEM 4d) W
npocreiiie HepaBeHCTBa BHaa a'<d
(rme d MOXHO TpEACTaBUTH B BHIC
CTETICHU C OCHOBAHUEM 4);.

TIPUBOJINTH HECKOJIBKO MMPUMEPOB KOPHEH

Pewams payuonanvhvie,
noxazamenbHbvle U 102apupmuyeckue
VPa6HeHUsl U HepaeeHCmad,
npocmeriwiue UppayUOHAIbHBLE U
MpPUSOHOMEMPUYECKUE YPAGHEHUS,
HepageHCcmea u ux cucmembyl,
UCRONBL308AMb MEMOObL PEULeHUS]
VpasHeHuil: npusedenue K Udy
«npousgedeHue PasHoO Hymo» Ul
«4ACHOE PABHO HYI0Y, 3AMeHA
nepeMeHHbIX;

UCNONBb308aMb MEMOO UHMEPBATIO8




MPOCTEHIIero TPUTOHOMETPHUECKOTO
ypaBHeHHsI BUja: SiN X = @, COS X = a, tg X
= a Clg X = a, tne a — TabIUIHOE
3HAYCHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (DYHKITHH.

B noeceonesnotl sicusnu u npu usyyeHuu
Opyeux npeomemos:

COCmassims U peuams ypasHenus u
cucmemvl YPagHeHUll Npu peueHuu
HeCI0JCHbIX NPAKMUYECKUX 3a0a4

0J1A peulenus HepaseHcma,
UCNOIb306aMb 2pAPUUECKULE MEMOO
07151 NPUOTIUNCEHHO20 PeuleHUs
VPasHeHUll U HEPAGEeHCME,
uzobpasicamo Ha
MPULOHOMEMPUYECKOU OKPYIHCHOCTIUL
MHOJHCECMB0 peleHUll NPOCMetuuux
MPUSOHOMEMPULECKUX YPAGHEHUIL U
Hepagencms,

8bINOIHAMb OMOOP KOPHEU YPAaGHeH ULl
UnU peuteHull HepageHcms 6
coomeemcmeuu ¢ 0ONOIHUMENbHbIMU
VCIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnou scuznu u npu
uzyueHuu opyaux yueOHulx
npeomemos:

cOCmasnams U peuams YpasHeHus,
cucmemvl ypasHeHuil U HepaseHCcmea
npu peutenuy 3a0ay Opy2ux y4eoHsix
npeomemos;

UCNONIL306AMb YPAGHEHUS U
Hepageencmea 0Jisk NOCMPOeHUsl U
uccne0o8aHus NPOCMenuux
Mamemamuyeckux mooenell peaibHbix
cumyayutl uiu NPUKIAOHbIX 34044,
YyMemb UHMepnpemuposamy
NOJYYeHHbIU NpU peueHuU YPagHeHUs,
Hepagencmea Uiy CUcmemul
pe3yibman, OYyeHUs8ams e2o
npagoonooodue 8 KoHmexKcme
3A0aHHOT pealbHOU CUMYAyuU Uiy
NPUKIAOHOU 3a0ayu

Dyukyuu

OnepupoBath Ha 6a30BOM ypOBHE
MOHSTHUSMM: 3aBUCUMOCTD BEJIMUUH,
(GyHKIMS, apryMEHT U 3HaueHue
GbyHKIIH, 00J1aCTh OMpeIeIeHUs U
MHO’KECTBO 3HaU€HUN (QYHKIUU, rpapuK
3aBHCUMOCTH, rpauk QyHKIUH, HYIH
(GYHKIMH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHCIIOBOM NIPOMEKYTKE, YObIBaHNE Ha
YHCIOBOM MTPOMEKYTKE, HanOoJIbIIee U
HauMeHbIllee 3HaYeHHe (PyHKINU Ha
YHCIOBOM ITPOMEXKYTKE, IEPUOJUIECKAS]
GyHKIMS, IEPUOT;

OIepupoBaTh Ha 6A30BOM YPOBHE
MOHITUSIMU: TIpsIMasi U 0OpaTHas
IPONOPLUOHAIIBHOCTD JIMHEWHAS,
KBaJlpaTHyHasi, JJorapupmMudeckas u
nokasaresabHas (QyHKINH,
TPUTOHOMETpHUECKHe QYHKINY;
pacrio3HaBaTh IrpaQ UK JIEMEHTAPHBIX
byHKIMI: npsMoil 1 oOpaTHON
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJIpaTUYHOM, TorapudmMuyueckoil u
noka3aTeabHON QyHKIUH,

Onepuposamsw NOHAMUAMU.
3A8UCUMOCMb  GeIUYUH,  (YHKYUS,
apeymenm U 3HauyeHue  QYHKyuu,
obnacmos onpeodenienuss U MHONCECMBO

3HAYeHull @dynxyuu, epaghux
3asucumocmu, 2pagux GyHKkyuu, Hyau
@yukyuu, NPOMENCYMKU

3HAKONOCMOAHCMEA, 803PACMAHUE HA
YUCTIO80M NpOMedlCYymKe, VOvisaHue
Ha YUCTO080M npomedcymxe,
Haubovulee U HauMeHblee 3HAYeHue
@QYHKYUU HA YUCTOBOM NPOMEIICYNIKE,
nepuoouveckas — QyHKyus, nepuoo,
YemHas u Heyemudas QYHKyuu,

onepupoeanib NOHAMUAMU. NPAMAA U

obpammuas NPONOPYUOHATLHOCY,
JIUHEeUHAs, K8aopamuyHas,
Jloeapugmuieckas u noxKazamenbHas
Gynryuu, MpPUSOHOMEMPUYECKUE
@yHrkyuu;

onpeodensimv 3HA4YeHUue @OYHKYuu no
3HAYEHUIO apeyMeHmMa NPU pasiudHbIX
cnocobax 3a0anus YyHKYuu;

cmpoums  2paguxu U3YYEHHBIX




TPUTOHOMETPUUYECKUX (PYHKLINH;
COOTHOCHTD T'paMKH 3JI€MEHTAPHBIX
GyHKIMIA: TpSIMON U 00paTHOM
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJAPaTUYHOM, JIOTapu(PMUIECKON 1
noKa3aTeabHON QYHKIUA,
TPUTOHOMETPUUECKUX (PYHKIIHIA C
dbopmynaMu, KOTOPEIMUA OHU 33JIaHBbI;
HaxOJIUTh MO TpaduKy NPUOIKEHHO
3Ha4YeHUs PYHKLIUHU B 33JaHHBIX TOUKAX;
ompeaensaTh o rpaduky cBoiicTBa
byHKUIMU (HYJIH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HAaHOOJIBIIINE U
HAaUMEHbBIINE 3HAYEHUS U T.11.);
CTPOMTH ACKH3 rpaduka GyHKIHH,
YIIOBJIETBOPSIOLICH NMPUBEICHHOMY
HaOOpy yCIOBUM (ITPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAUCHUE
(GyHKIMY B 321aHHON TOYKE, TOYKH
SKCTPEMYMOB H T.11.).

B nosceonesgnoii srcuznu u npu uzyuenuu
Opyaux npeomemos:

OTIpeNeNATh 1o rpaduKaM CBOICTBa
pealbHBIX MPOIECCOB U 3aBUCUMOCTEH
(HanOOIBIITNE ¥ HAUMEHBIIINE 3HAYCHUS,
MIPOMEXKYTKH BO3pacCTaHMsI U yObIBaHUS,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);
HMHTEPIIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOU IMPAKTUYECKOU
CUTYalluu

GyHryui;

onucvleamv  no  epaguky u 8
npocmeux Cayuasx no gopmyine
nosedenue u ceolcmea QyHKyul,
Haxooums no epaguxky  GyHKyuu

Haubonvuue u HaumeHvuUe
3HAYEeHUs1;

cmpoums  3CKU3 epaguxa @yHKyuu,
yooenemeopsouel npueoeHHOMY
Habopy  YCI08Ull  (NpomednCcymKu

go3pacmanus/yovieanus, 3HayeHue
@dyHKYuU 8 3a0aHHOU MOuKe, MOUKU
IKCMPEMYMOS,  ACUMNINOMbL,  HYJU
@dynkyuu u m.o.);

pewams  ypaeHeuus, npocmeuuiue
cucmemvl  YpaGHeHuu,  UCNONb3YA
ce0lUCmMea GyHKYutl u ux epaghuxos.

B nosceonesnou owcuzsmu u  npu
usyvyeHuu opyaux V4eOHbIX
npeomemos:

onpedensimv ~ no  epaguxam  u

UCNONIb306aMb onst peuterus
NPUKTIAOHBIX 3a0au ceolicmea
PEeabHbIX NPOYECCO8 U 3a8UCUMOCTel
(Haubovuiue u HauMeHbuue
3HAYeHUs, npoOMedNCYmKU
go3pacmanus u yOvl8aHusi HyHKyuu,
NPOMENCYMKU — 3HAKONOCMOSIHCMEA,

acumMnmomol, nepuoo u m.n.),

uUHmMepnpemuposams  CeouUcmea 8
KOHmeKcme KOHKpemHou
NPAKMUYecKou cumyayuu,

onpeoensims no epaguram
npocmeiuiue XapaKmepucmuKu
nepuoouyecKux npoyeccos 8
buonoculU, IKOHOMUKeE, MY3bIKe,
paouocsazu u op. (amnaumyoa,
nepuoo u m.n.)

Dnemenmot
MaAMEMAMUYECKO20
ananuza

OnepupoBaTb Ha 0a30BOM ypOBHE
HNOHSTHUSIMU: TPOU3BOIHASL (PYHKIUU B
TOYKE, KacaTesbHas K TpaQuKy QyHKIHH,
MPOU3BOIHAS (PYHKIINH;

OIPEAEIATh 3HAYEHHUE TPOU3BOTHON
(GYHKIIMH B TOUKE 110 N300paKEHUIO
KacaTeJIbHOH K TpaduKy, MPOBEJCHHOI B
9TOM TOYKE;

pelaTh HECIOKHBIE 3a/1a4u Ha
MPUMEHEHHUE CBSA3H MEXIY
IIPOMEXYTKAMHA MOHOTOHHOCTH 1
TOYKaMH dKcTpeMyMa (QyHKIUH, C OJHON
CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMU
POU3BOIHON ATOM (QYHKIIMU — C IPYTOM.
B noeceonegnoti scusnu u npu usyvyeHuu
Opyeux npeomemos:

Onepuposamv NOHAMUAMU.
npou3BoOHaAsk PyHKYUU 8 mouyxe,
KacamenvHas K 2papuxy GyHKyuu,
npouU3B0OHAst (PYHKYUU,

BLIYUCTIAMb NPOU3BOOHYIO OOHOUIEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,
BLIYUCTIAMb NPOU3BOOHDLE
NEeMEHMAPHBIX PYHKYUL U UX
KOMOUHAYUIL, UCNOTIb3YSL CHPABOYHDBLE
mMamepuanbvi,

uccne008ams 8 NPOCMEUWUX CIy4asx
@yHKYUuU Ha MOHOMOHHOCTb,
Haxooums HauboIvLUUe U
Haumenblue 3Ha4eHus QyHKYui,
Ccmpoums 2papuKy MHO204IEeHO8 U
npoCmeuuux payuoHaIbHbIX QYHKYUL




HOJIB3YACh TpaKaMH, CPaBHUBATh
CKOPOCTH BO3pacTaHus (pocra,
HOBBIIICHUS, YBEIUUYEHUS U T.I1.) WU
CKOPOCTH yOBbIBaHUS (TIAJCHHUS,

CHMIKCHUA, YMCHBUICHUA U T.H.) BCINMYHH

B PEaJbHBIX MPOIECCaX;

COOTHOCHTB TpaMKU peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OIHCAHMSIMH, BKITFOYAIOIHMHA
XapaKTEPUCTUKU CKOPOCTH U3MECHECHHUS
(OBICTpBIF POCT, TUTABHOE MTOHWKEHUE U
T.IL);

UCIIOJIh30BaTh TPAQUKH PeaTbHBIX
IPOIIECCOB JUIS PEIICHUS HECIOKHBIX
NPUKJIAJIHBIX 33/1a4, B TOM YHCIIe
orpenenss 1o rpaduky CKOpocTh X0/1a
nporiecca

C UCNONIb30BANHUEM Annapama
MamemamuyecKko20 aHaiu3a.

B nosceownesnoui srcuznu u npu
uzyyeHuu Opyeux yueOHwix
npeomemos:

pewams npuUKIaousie 3a0aiu U3
ouonocuu, usuxu, Xumuu, SKOHOMUKU
U Opy2ux npeomemos, Cea3aHHble C
UCCNeO08AHUEM XAPAKMEPUCIUK
PeanbHbIX NPOYECcos, HAXOHCOEeHUEM
HaubOIbUUX U HAUMEHbUIUX
3HAYEeHUl, CKOPOCMU U YCKOPEeHUs U
UHMEPNPemupo8ams NOLyYeHHble
pe3yivmamul

Cmamucmuka u
meopus
eeposamuocmeii,
JI02UKa u
KOMOuUHamopuka

OnepupoBath Ha 6a30BOM YpOBHE
OCHOBHBIMH OIIMCATEIbHBIMU
XapaKTepUCTUKAMU YHCIOBOTO Habopa:
cpeaHee apupMeTHIECKOe, MEIHaHa,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS;
OTepupoBaTh Ha 6a30BOM YpOBHE
MOHSTUSIMH: YAaCTOTA U BEPOSITHOCTh
COOBITHSI, CITy4aiiHbIN BBIOOP, OTIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHY;

BBIUUCIISTH BEPOSTHOCTU COOBITUIN Ha
OCHOBE I10/ICUETa YHCIIa UCXO/I0B.

B nosceownesgnoti sicusnu u npu uzyyeHuu
opyaux npeomemos:

OLICHMBATh U CPABHUBATH B IIPOCTHIX
CITy4asix BEPOSTHOCTU COOBITUH B
peanbHOU XKU3HU,

YUTaTh, COMIOCTABIISTH, CPABHUBATD,
MHTEPIPETUPOBATH B IPOCTHIX CIIydasx
peallbHbIE JaHHBIE, IPEICTABICHHBIC B
BU/JIE TaOIHIL, AUarpamMm, rpadukos

Hmemwv npedcmasnenue o
OUCKPEMHbIX U HeNPEPbIBHBIX
CIIYYAUHBIX BEIUYUHAX U
pacnpeoeneHusix, 0 He3agUCUMOCMU
CILYYAUHBIX BEIUYUH,

umMemsv npedcmasieHue o
MAMemMamuyecKom OHCUOAHUU U
oucnepcuu Ciy4auHblxX eIUYUH,
umMems npedcmasieHue 0 HOpMAalbHOM
pacnpeoeneHuu u npuUMepax
HOPMAbHO PAcnpeoeieHHbIX
CLYYAUHBIX BETUUUH,

NOHUMAMb CYyMb 3aKOHA OONbUIUX
yucen u 8blOOPOYHO20 Memooda
usmMepenUs 6eposmHoCcmel,

umems npedcmasieHue 00 ycilo8HoU
8EPOSIMHOCMU U O NOJHOU
8EPOSIMHOCMU, NPUMEHAMb UX 8
peuieHuu 3a0au,

umMems npeocmagieHue 0 8AN’CHbIX
YACMHBIX BUOAX pacnpedesieHUll U
NPUMEHAMb UX 8 peleHUlU 3a0ay,
umems npedcmasieHue 0 Koppeiiyuu
CAYYAUHBIX BETUYUH, O TUHEUHOU
pezpeccu.

B nosceounesnoii scuznu u npu
U3y4eHuu opy2ux npeomemos.
BLINUCTAMY UU OYEHUBATND
8epOSAMHOCMU COOBIMULL 8 PealbHOU
HCUBHU,

8b1OUPAMb NOOX0OSUJUE MEMOObL
npedcmasieHus u 00pabomxu
OaHHbIX,

yMemb peuams HeCloHCHble 3a0aiu
Ha npuMeHeHue 3aKOHA OOIbUUUX
yycen 8 COyuono2Uul, CMpaxo8aHu,
30pasooxpanenuu, obecnevenuu
bezonacnocmu HaceneHus 8
Upe3BbIYAIHBIX CUMYAYUSIX




Texcmoevie 3a0auu | Pemiath HECIOXKHbBIE TEKCTOBBIC 3a71a4U Pewamv 3a0auu paszuvix munos, 6
pa3HbIX TUIIOB, Mmom uucie 3a0a4u  NOGbLIUEHHOU
aHAJIM3UPOBATh YCIOBUE 334, IPU mpyoHoCmu,

HEOO0XOIMMOCTH CTPOUTH IS €€ 8bI0Upamb  ONMUMANbHLIL — MEmOoO
pellIeHuss MaTeMaTHYECKYI0 MOJIENb; peuleHus  3a0auu,  paccmampueds
MOHUMATh U UCIIOJIb30BATh JUIA PELICHUS | pA3iuiHble Memoobl,
3a1a4ui HH()OPMALINIO, IPEJICTABICHHYIO | CIpoums MOO0€elb peuleHus: 3a0adu,
B BUJIC TEKCTOBOW ¥ CHMBOJIBHOM 3aIUCH, | NPOBOOUND ookazamenvHvle
cxeMm, TabmuIl, Auarpamm, rpaduKos, paccysicoerust;
PUCYHKOB; pewamy 3a0ayu, mpebyouue
JEICTBOBATH 110 AJITOPUTMY, nepebopa  6apuaHmos, - NpPoGepKu
COJIepKAIEMYCS B YCIIOBUH 3a/1a4H; ycnosutl,  6bloopa  ONMUMANLHO20
MCIIOJIb30BATh JIOTHYECKHE PACCYKICHUS | pe3ynbmama;
MIPH PENIICHUH 3a]1a4K; AHATUZUPOBATND u
paboTaTh ¢ U30BITOYHBIMU YCIOBUSAMU, UHMeEPnpemuposams pe3yibmamol 8
BEIOMpas U3 Bcel nH(OpMAIIUU, TaHHBIC, | KOHMeKCcHe yenosus 3a0auu,
HEO0OXOUMbIE AJIs PELICHUS 3a]a4uu; 8b10Upamo peuterus, He
OCYIIECTBIISITh HECIIOKHBIN 1epedop npomugopedaujue KOHMeKcmy;,
BO3MOJKHBIX PEIICHUH, BRIOUpAs U3 HUX | nepesooums npu peueruu 3a0ayu
ONITHUMAJILHOE TIO KPUTEPHSIM, ungpopmayuio uz 00HoOU hopmul 8
c(hOpMyIHPOBAHHBIM B YCIIOBHH, opyeyio, ucnonv3ya npu
aHAJIM3UPOBATH U UHTEPIPETUPOBATH Heobxooumocmu cxemvl, maobaUybl,
MOJTyYEHHBIE PEIICHUSI B KOHTEKCTE epaguku, ouazpammol;
YCIIOBHSA 33J]a4H, BBIOMPATh PEIICHHS, HE | B no8ceonesHoll HCu3Hu u npu
MIPOTUBOpEYAILIE KOHTEKCTY; usyueHuu opyaux npeomemos:
pemaTh 3a/1a4i Ha pacyeT CTOMMOCTH pewams npakmuyecKue 3a0ayu u
MOKYTIOK, YCIYT, MOE3/I0K U T.IL.; 3a0ayu uz Opy2ux npeomemos
penIaTh HEeCIOXKHbBIC 3a1a9H, CBI3aHHBIC C
JIOJIEBBIM Y4acTHEM BO BIIAJICHUH
(bupmoi, NpeanpusTUeEM,
HEJBM)KUMOCTBIO;
pemIaTh 3aJ1a4 Ha IPOCTHIC TIPOIECHTHI
(cucTeMBbl CKHJIOK, KOMUCCHH) U Ha
BBIYMCIICHHUE CIIOXKHBIX TIPOIICHTOB B
pa3IMYHBIX CXeMax BKJIA/I0B, KPEIUTOB U
UTIOTEK;
peliaTh NpakTHYECKUe 3aauu,
TpeOYIOIINE UCTIOTh30BAHMS
OTPUIATENbHBIX YHCET: Ha ONpPEeeIICHNe
TEMIIEPATYPHI, Ha ONpecIICHHE
MOJIO’KEHUS Ha BPEeMEHHOM ocH (110
HAIIIeH dPBI U 1TOCJIC), HA TBUKCHHE
JIEHEXKHBIX CPeJICTB (TPUX0J/pacxon), Ha
ornpezesieHue TIyOuHbI/BBICOTHI U T.I1.;
MCIIOJIb30BaTh MIOHATHE MacITada Juist
HAXOXJICHUS PACCTOSHUH | JUTHH Ha
KapTax, IUIaHaX MECTHOCTH, TUTaHaX
MOMEIICHUH, BRIKPOHUKaX, Mpu paboTe Ha
KOMIIBIOTEpE U T.1I.
B nosceonesgnoti srcusnu u npu usyyeHuu
opyeux npeomemos:
pelIaTh HECIIOKHBIE MPAKTUYSCKUE
3a/1a4¥, BOSHUKAIOIINE B CUTYaIUAX
MTOBCEIHEBHOM JKU3HU

TI'eomempus OmnepupoBaTh Ha 6a30BOM ypOBHE Onepupoeamv NOHAMUAMU: MOYKA,

MOHATHUAMU: TOYKA, IIpsAMad, IMJIOCKOCTL B

npAamas, ni1oCKoOCms 6 npocmpancmee,




IPOCTPAHCTBE, MAPAJUIEIBHOCTD U
MEPICHIUKYISIPHOCT MPSIMBIX U
IJIIOCKOCTEI;

pacro3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHHUKOB (IIpU3Ma, MUpaMHUIa,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);
n300paxarh u3ydaembie GUTYPHI OT pyKU
U C MPUMEHEHHUEM MPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

Jienath (BBIHOCHBIE) IJIOCKUE YEPTEIKU U3
PUCYHKOB IIPOCTBIX O0BEMHBIX QUTYP:
BUJ| CBEPXY, COOKY, CHH3Y;

U3BJIEKaTh HH(OPMALIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢burypax, npeAcTaBIeHHYIO Ha YepTeKax
U PUCYHKaX;

npuMeHsTh Teopemy [ludaropa npu
BBIYUCIICHUH JIEMEHTOB
CTEpEeOMETPUYECKUX PUTyp;

HAXOJUTh OOBEMBI U TUIOLIA TN
MOBEPXHOCTEH MPOCTEUIIINX
MHOTOTPaHHHUKOB C IPUMEHEHUEM
dopmyu;

pacro3HaBaTh OCHOBHBIC BUJIbI TEI
BpallleHus (KOHYC, IUIUHP, cepa u
map);

HAXOJUTh 0OBEMBI U TJIOUIAIN
IIOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHHUKOB U T€J BPAIICHHUSI C
npuMeHeHueM (popmyi.

B nosceounesnoii socuznu u npu u3yyeHuu
opyaux npeomemos:

COOTHOCHUTb aOCTPAKTHBIE
TeOMETPUYECKUE TIOHATHS U (PaKTHI C
peabHBIMH KU3HEHHBIMH 00BEKTaMU U
CUTYaITUSIMU;

UCIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX TEOMETPUIECKUAX
buryp Uit perieHus TUIIOBBIX 3a7a4
MPaKTUYECKOTO CO/ICPIKAHUS;
COOTHOCHTb IUIOIIAAN TOBEPXHOCTEH Tel
OJIMHAKOBOH (POPMBI pa3TMIHOTO
pasMmepa;

COOTHOCUTH 00BEMBI COCYIOB
OJIMHAKOBOM (POPMBI pa3IMYHOTO
pa3mepa;

OIICHUBATh (POPMY MPABUIHLHOTO
MHOTOTpaHHHKA MOCTIe CITUIIOB, CPE30B U
T.1. (ONPEeNATh KOJTUYECTBO BEPIIHH,
pebep 1 rpaHel MoTy4eHHBIX
MHOTOTPaHHHUKOB)

napanierbHoCmy u
NepneHOUKYIAPHOCNG NPAMbBIX U
niockocmell;

npuMeHamyb O0Jisl peulenust 3a0ay
2eomempuieckue hpakmol, eciu
VCI08US NPUMEHEHUsL 3A0aHbL 8 ABHOT
dopme;

pewams 3a0a4u Ha HAXOHCOeHUe
2e0MeMPUUECKUX BETUUUH NO
006pasyam uiu aneopumMam;

Odenams (8bIHOCHbBIE) NIOCKUE
yepmescu U3 pUCynKo8 00beMHbIX
Gueyp, 6 mom yucne pucosams 6u0
c8epxy, cOOKy, Cmpoums cevenus
MHO202PAHHUKOB,

U361eKamo, UHMEPNPEMuUpo8ams u
npeobpazoevleams UHGOPMAYUo 0
2eomempuieckux ueypax,
NPeOCMABIeHHYIO HA YEPMEINCaX,
NPUMEHAMb 2eoMempuieckue haxmuol
07151 peueHus 3a0a4, 8 mom yucie
NPeononazarnuux HeCKOJIbKO Uazos
peweHust;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE
NPSAMBIX U NIOCKOCMEN 8
npocmpancmee;

Gopmynuposams ceoticmea u
NpUsHaKu gueyp;

00KA3bI6AMb 2e0MEeMPUYECKUEe
VMEepHcOeHUs,

61a0emsb Cmanoapmuou
Kaaccugpurayuerl npoCmpancmeeHHbix
Queyp (nupamuowl, npuzmol,
napainnenenuneovl);

HAxXo0ums 00vembl U niIoWaou
NOBEpXHOCMell 2e0MempudecKux mei
¢ npumeHneruem Gopmyn,
BLIYUCTIAMb PACCMOAHUSA U Y2llbl 8
npocmpancmee.

B noeceomnesnotl scusnu u npu
uzyyeHuu Opyeux npeomemos.
UCNONIB308aMb CEOUCMBA
2eomMempuieckux gueyp 0 peueHus.
3a0a4 npaKmu4ecko2o xapakmepa u
3a0ay uz opyeux oonacmett 3HaAHUU

Bexkmopuot u
Koopounamol 6
npocmpancmee

OnepupoBath Ha 6a30BOM YpOBHE
MOHSATHEM JIEKApPTOBBI KOOPIMHATHI B
MIPOCTPAHCTBE;

HaXO0JIUTh KOOPJMHATHI BEPIIUH KyOa 1
MPSIMOYTOJIBHOTO Napajieenuneaa

Onepupoeamv noHAMuAMU
0eKapmosvl KOOPOUHAMbL 8
npocmpancmee, 6eKmop, Mooyiv
8eKmMopa, paseHCmME0 8eKnopoas,
KOOPOUHAMbL BEKMOPA, Y201 MENHCOY




8eKmMopamul, CKausapHoe npouzeedeHue
6EKMOPO8, KOJLIUHEAPHbIE 6EKMOPbL,
HAX00Ums paccmosiHue mexncoy 08yms
MoYKamu, Cymmy 6eKmopos u
npouszgeedeHue 6eKmopa Ha 4yucio,
V20l MedHCOy 8eKMOopamu, CKAIAPHOe
npoussedeHue, packiaovléams
8EKMOP NO 08YM HEKONTUHEADHBIM
gexmopam,
3a0aéams NIOCKOCMb YPAGHEHUEM 8
0eKapmosoll cucmeme KOOPOUHan,
pewams npocmetiuiue 3a0a4u
86e0eHUeM BeKMOPHO20 basuca
Hemopus OnuceIBaTh OTAENbHBIE BBIIAIOLIUECS IIpeocmasnsams 6x1ao evidarowuxcs
Mamemamuxu pe3yJbTaThl, IOJyYEHHBIC B XOJIE Mamemamuros 8 paseumue
pa3BUTHS MAaTEMATHKHU KaK HAyKH; MaAmemMamury U UHbLX HAYYHBIX
3HaTh IPUMEPBI MATEMAaTUYECKUX obracmei,
OTKPBITHI U UX aBTOPOB B CBSI3U C HOHUMAMb POl MAMEMAMUKU 8
OTEYECTBEHHOUN U BCEMHUPHOU ucTOpuel; | pazsumuu Poccuu
MOHUMAThH POJIb MATEMATUKH B PA3BUTHU
Poccun
Memoowt IIprMeHATh U3BECTHBIE METOABI IIPU Hcnonvzoeamv ocHo6Hble MemOoObl
Mamemamuxu pEIIeHNH CTaHAAPTHBIX MATEMATUIECKUX | 00OKA3AMeNbCmed, NPo8oOUmMb
3ajady; 00Ka3amenbcmeo U 8bINOIHAMb
3aMeyYaTth M XapaKTepU30BaTh onposepaicenue;
MaTeMaTHUYeCKHUe 3aKOHOMEPHOCTH B NPUMEHAMb OCHOBHbLE MemOoObl
OKpY’Karolien JeHCTBUTEIHHOCTH; peutenus MamemMamudeckux 3a0ay;
MPUBOJUTH MPUMEPHI MATEMATHUYECKHUX HAa OCHOBE MAMEeMamu4ecKux
3aKOHOMEPHOCTEH B IIPUPOJIE, B TOM 3aKOHOMepHOCmell 8 npupooe
YHCIie XapaKTEePU3YIOIIUX KPacoTy U Xapaxkmepuzoeams Kpacomy u
COBEPILEHCTBO OKPYKAIOIIEro MUpa U COBEPULEHCINBO OKPYAHCATOUE20 MUPA
MPOU3BEICHUN UCKYCCTBA U npou3eedeHUll UCKYCCMed;
NpUMEHAMb npocmeuuiue
npocpammuble cpeocmsa u
9NeKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemul npu peuieHuu
MamemamuyecKux 3a0ay
Conepxanue yueOHOro mpeamera «MaremaTuka: aJjaredOpa uW  Hayaja
MATEMATUICCKOIO aHAJINU3a, I¢OMETPUS)
Aure0pa M HavaJia aHAJIHM3a
[ToBTOpenue. PemieHue 3amady ¢ MCMOJIB30BAaHHMEM CBOMCTB YHCEl M CHCTEM CUHCIICHHS,

JETUMOCTH, IOJEH U YacTeH, MPOUEHTOB, MOAYJeH uncen. Pemenne 3a1ad ¢ UCMOJIb30BAHUEM CBOMCTB
CTeTIeHe W KOpHEH, MHOTOYIEHOB, MPEoOpPa30BaHU MHOTOWIEHOB U APOOHO-pallMOHATBHBIX

BBIPA)KCHU.

Pemenne 3agau ¢ ucnoiabr30BaHUEM FpaHYCHOﬁ MCPEI yTIJia. MOI[yJ'IB YHCla 1 €r0 CBOMCTBA.

Pemenne 3amau Ha JBKEHHE U COBMECTHYIO pabOTy C MOMOIIBIO JMHEMHBIX M KBaJpPaTHBIX
YPaBHEHUI M UX CUCTEM. PelleHne 3aaad ¢ MOMOIIBIO YMCIIOBBIX HEPAaBEHCTB U CHCTEM HEPABEHCTB C
OJIHO MepeMeHHOH, C MPUMEHEHUEM U300paKeHHsI YUCIOBBIX TPOMEKYTKOB.

Pemenue 3a1a4 ¢ MCIONB30BaHUEM YHMCIOBBIX (DYHKIMH U UX rpadukoB. Mcrnonp30BaHNe CBOMCTB
¥ TpadUKOB JTHHEHHBIX W KBAAPATHIHBIX (YHKIHH, OOPATHOM MPOMOPIHMOHANEHOCTH W GyHKIMH y=Vx.
I'paduueckoe perieHre ypaBHEHU 1 HEPABEHCTB.

TpuronomeTrpuyeckasi OKpy>KHOCTb, paoduarnuas mepa yena. CuHyc, KOCUHYC, TAaHT'€HC, KOTAaHT'€HC
IIPOU3BOJBHOrO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CIEIACTBUS W3 HEr0. 3HAYCHHUS
TPUTOHOMETPUYCCKHUX (DYHKIIMH JUIS YTIIOB 0°, 30°, 45° 60° 90° 180°, 270°. 0, n/6, w/4, n/3, n/2 pan).



Dopmynvl CrOHCEHUS MPUSOHOMEMPUYECKUX @QYHKYUl, Hopmynsl npugedeHus, Hopmynvl 0BOUHO20
apeymenma.

Hynmu ¢yHKIMM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonblliee 1 HaMMEHbIEe
3HaueHne Gynknuu. [lepuogndeckue GyHKIuu. YeTHOCTh M HEUETHOCTH PyHKIMH. Cl0XKHBIE PYHKITUH.

Tpuronomerpudeckue GyHKIuM y=sin X, Yy=C0S X, y=tg X. dynkmus y=ctg X. CpoiictBa u
rpaduKy TPUTOHOMETPUUECKUX (YHKITHI.

ApKKOCUHYC,  apKCHHYC, apKTaHIeHC 4ucia. Apkkomaneenc  uucaa.  llpocreiimue
TPUTOHOMETPUYECKHE ypaBHEHUs. Perienre TpuroHoMeTpuyeckKux ypaBHEHHIH.

Obpammuvie mpucoHomempuueckue Qyukyuu, ux ceoticmea u epaguru. Pewenue npocmeviuiux
MPULOHOMEMPUUECKUX HEPABEHCMNE.

Crenenb ¢ JEHCTBUTENBHBIM IOKa3arejeM, CBoOMcCTBa creneHu. [lpocreifiine mokasaTeinbHbIC
ypaBHEHHUS U HepaBeHCTBa. [loka3zaTenbHast pyHKINS U €e CBOWCTBA, U rpaduK.

Jlorapudm uucna, coiicTBa sorapudma. Jlecsatuunsid jorapudm. Yucio e. Hamypanvhuwiii
noeapughm. llpeobpazoBanue sorapubmudeckux BbipakeHuil. Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuyeckast pyHKIMS U ee CBOMCTBA, U rpaduK.

Crenennast yHKIUS U €€ CBOWCTBA, U rpaduk. MppannoHaabHble ypaBHEHHS.

Memoo unmepsanos 0ns peuieHus HepageHcma.

Ilpeobpaszosanus epaguxos Gynkyull: cosue 8001b KOOPOUHAMHBIX OcCel, PAcCmsdiCeHue U
colcamue, ompasiceHue OMmHOCUMENbHO KOOpOUHamuwvlx ocell. I paguyeckue memoowvl peuieHus ypasHeHu
u Hepagencma. Peuienue ypagneHutl u HepageHCcms, COO0EePHCAUUX NePeMenHyIo RO 3HAKOM MOOYIIA.

Cucmemvl noxazamenvHvlX, J102APUPOMUYECKUX U UPPAYUOHATbHBIX YpasHenuli. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCS.

Bzaumno obpammnvie ¢pynxyuu. I paguxu e3aummno odpamusix hyHKyuil.

Ypasuenus, cucmemol ypasnenuii c napamempom.

[TpousBognas ¢yuknun B Touke. KacarenbHas k rpaduky ¢yHkuuu. ['eomerpuueckuii u
busnyeckuii  CMBICT ~ MPOW3BOAHOW.  [Ipow3BomHBIE  3NMeMeHTApHBIX  GyHKOWH.  Ilpasuna
ougppepenyuposarnus.

Bmopas npouzsoouas, ee ceomempuyecKutl u u3u4ecKuti CMoicCIl.

[TonsTe o HempepbIBHBIX GYHKIUAX. ToykM »JKcTpemyma (MakCUMyMa W MHHHMYMA).
HccnenoBanue 31eMeHTapHBIX (YHKIMK HA TOYKH IKCTpPEMyMa, HanOOJbIllee M HAaMMEHbIIIee 3HaYCHUE C
MOMOIIBIO MPOU3BOJIHON. [locmpoenue 2paguros Gyukyuii ¢ nomowpio npoussooHvix. IlpumeHnenue
NpoOU3B00HOU NPU peuleHuU 3a0ay.

[TepBoobpaznas. Ilepsoobpasnvle snemenmapmvix yuxyuil. Ilnowads KpugonruneHol mpaneyuu.
@opmyna Hvromona-Jletibnuya. Onpedenennvlii unmezpan. Beiuucienue niowaoeu niockux ¢ueyp u
00beM086 meil 8pawjeHusi ¢ NOMOWbI0 UHMeZPad.

I'eomerpus

[ToBropenue. Pemenue 3amau ¢ NpUMEHEHHWEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3ajadd Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHHE KOHTpIpuMepoB. Mcnonp3oBaHue B 3aiadax MPOCTEHIIMX JOTHYECKHUX
IpaBwi. Pelienue 3a1ay ¢ UCMONb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPSIMOYTOJIBHBIX
TpeYrojbHUKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKAMU. Pelienne 3a1a4 ¢ UCNOIb30BaHUEM (DAKTOB,
CBSI3aHHBIX C OKPYXKHOCTAMH. PelleHne 3agady Ha M3MEPEHMs] Ha IUIOCKOCTH, BBIYMCIIEHUE JUIMH U
wiomanen. Pewenue 3a0au ¢ nomowbio 6eKmopoe u KOOPOUHAm.

Harmsnnas crepeomerpus. @urypsl u ux uzoOpaxenus (KyO, mupamupaa, npusma). OcHosHble
noHAmMuUs cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpaszpa.

Touka, mpsiMass M IJIOCKOCTh B NPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUM U CIIECIACTBUS W3 HHUX.
B3anMHOe pacrnonoxeHne NOpsAMBIX M IUIOCKOCTEH B MpocTpaHcTBe. llapaimensHOCTh NPSAMBIX U
IUIOCKOCTEH B pocTpaHcTBe. M300paxkeHne NpocTeHInX MPOCTPAaHCTBEHHBIX (PUTYp Ha TIOCKOCTH.

PaccTosnust Mexay purypaMu B IpOCTPaHCTBE.

Vbl B ipocTpaHcTBe. [lepneHInKynsipHOCTb MPSIMBIX U INIOCKOCTEH.

[Tpoexkuust ¢urypsl Ha IUIOCKOCTh. [IpH3HaKu MEPHEHAUKYISPHOCTH MPSIMBIX U IUIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NneprneHauKyIspax.

Muororpanauku. [lapamnenenunen. CoiicTBa HpsIMOYroJbHOIO Napajenenunena. Teopema
[Tudaropa B mpoctpanctse. IIpuzma u nupamuna. IlpaBunbHas nupaMuga W NpaBWIbHAS —MpU3MA.
[Ipsimas nupamuaa. DIeMEHTb IPU3MBI U TUPAMUJIBL.

Tena BpameHus:: IUIUHIAP, KOHYC, cepa U map. OCHOBHbIE CBOMCTBAa MPSIMOIO KPYTrOBOTO



UWIMH]IPA, TPSIMOT0 KPYroBOro konyca. M3o00paxxeHue e BpallleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceueHHoM KOHYCe, ceyeHUus KOHyca (napaieibHoe OCHOBAHUIO U NPOXoosujee
uepe3z 6epUIUHY), CeYeHUsl YUIUHOPA (NApaielbHo U NEPRneHOUKYIAPHO Ocu), ceyenus wapa. Pazeepmka
YUTUHOPA U KOHYCA.

Ilpocmetiwue komOUHAYUU MHO202PAHHUKO8 U Mel epaujenus medcoy codoil. Bpraucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, TuaroHamu, yribl).

[Inomane MOBEPXHOCTH MPaBUIBHOM MHpaMuAbl U MpsAMoil mpusmbl. [lnomans moBepxHOCTH
MPSIMOTO KPYTrOBOTO IUJIMH/IPA, MPSIMOTO KPYTOBOTO KOHYCA H IIapa.

[Tonsitue 06 o6beMe. OOBbEM MUpPaMUIBI U KOHYCA, MPU3MBI U ItHHApa. OO0beM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIIGHUS MEXKIY IUIOMAASIMU IOBEPXHOCTEH U
00BbEMaMU ITOTOOHBIX TEIN.

Heuoicenus 6 npocmpancmee: napaniienvhvlli NEPeHoC, YeHmpaibHas CUMMEMmpUs, CUMMempus
omHocumenvHo niockocmu, nosopom. Ceoticmea osudxcenuul. Ilpumenenue 08udCeHUNl Npu peuteHuu
3a0au.

BekTopsl u koopauHaTh B ipocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO, Yroll
Mexny BekTopamu. KoiuimHeapHble M KOMIUIAHApHbIE BEKTOPbl. CkansgpHoe npouszgedenue 6eKmopos.
Teopema o paznoocenuu 6ekmopa no mpem HeKOMHIaHapHuim eekmopam. CkansipHoe npouszeedeHue
gekmopos 8 koopournamax. Ilpumenenue 6ekmopoe npu pewieHuu 3a0a4 HA HAXOHCOeHUe PACCMOAHUL,
OnuH, naowaoell u 06bemos.

VYpasuenue nnockocmu 6 nmpocmpancmee. Ypaeuenue cghepvl 6 npocmpancmee. Qopmyna 0ns
BbLIYUCTICHUS PACCIOAHUSL MEAHCOY MOYKAMU 8 NPOCPAHCMEe.

BepositHoCcTh U cTaTHcTHKA. PadoTa ¢ naHHBIMHI

[ToBTOpenue. Pemenue 3amau Ha TabnuuHoe U TrpaduyecKkoe NPEJCTABICHUE JaHHBIX.
Hcnonb30BaHne CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CpEAHUX, HAUOOJBIIET0 U HAUMEHBILIETO
3HAuYEHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au nHa onpedeiieHue yacmomsl U 6epOSMHOCMU COObIMULL
Buluucnenue eeposimnocmeii 6 onvimax ¢ pagHOBO3MONCHLIMU JIEMEHMAPHbIMU ucxooamu. Pewenue
3a0ay ¢ npumeHeHuem Komounamopuku. PeweHue 3a0au Ha @vluucCIeHUe 8epOSIMHOCMEU He3a8UCUMBIX
cobvimull, npumerenue opMyavl CloHCeHUs eeposmHocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm
Diinepa, depesa eeposmuocmelti, popmynvt beprynnu.

Ycnosnas eeposmnocmo. Ilpasuno ymnoowcenus eeposmuocmeu. Popmyna noaHou 6eposmHoCcmu.

Huckpemnvie cnyyaiinvie geruyunsvl u pacnpeodenenus. Hesasucumvie cnyuatinvle 8enuyumbi.
Pacnpeoenenue cymmul u npouzsedenus He3agucUMbLX CIy4aHbIX 8EIUYUH.

Mamemamuuyeckoe odcuoanue u oucnepcus cay4atiHou seaudunvl. Mamemamuueckoe oxcuoanue u
oucnepcusi cymMmul cryyaiinvlx eeaudut. I'eomempuueckoe pacnpeoenenue. bunomuansnoe pacnpeoenenue
u e2o ceoucmeada.

Henpepuvignvie cayuaiinvie eenuyunvl. llonamue o niomuocmu eepoamuocmu. PasnomepHoe
pacnpeoeneHue.

llokaszamenvroe pacnpedenenue, e2o napamempbl.

Touamue o nopmanvHom pacnpeoenenuu. Ilapamempor HopmanreHo2o pacnpedenenus. Ilpumepuol
CYYAUHBIX 8ENUYUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NOSPEeuHOCb USMEPEHULL, POCH YeTI08EeKA).

Hepasencmeo Yebviuesa. Teopema bepuynnu. 3axon 6onvuwiux uucen. Bvibopoumnviti memoo
usmepenus eeposimuocmeil. Pons 3akona 6o1vuux yucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cnyuaiinvix eenuuun. I[lonamue o kosggpuyuenme xoppenayuu. CosmecmHvle
HAOA00eHUs 08YX CIVUAUHBIX 8elUYUH. BblOopounblil Koaghhuyuenm Koppenrayuu.

TemaTnuyeckoe JIaHUPOBAHUE.
10 kamace. (175 4 B roa/54 B Hee10)

Monayab «AJiredpa 1 HayaIa aHATIU32» 105
Ne n/mt HaumenoBanue pa3zzenos KonuyectBo yacos

1. [ToBTOpenue. Anredpa. 4

2. YucnoBsle PyHKIUH. 10

3. Tpuronomerpuyeckue QyHKIUH. 26

4. TpuUroHoMeTpuyECKNEe YypaBHEHHUS. 11

S. [TpeoOpa3oBaHus TPUTOHOMETPUUYECKHX BBIPAKEHUM. 14

6. [Tpou3BoHas 1 ee MPUMEHEHHE. 26

7. O6o0matoriee TOBTOPEHHUE. 14
Mopnyasb «I'eomeTpus 70




8. BBenenne. AKCMOMBI CTEPEOMETPHUH. S)

9. [TapannenbHOCTb NPSAMBIX U IIJIOCKOCTEN. 19

10. [TepneHAUKYISIPHOCTD IPSAMBIX U TIOCKOCTEH. 20

11. MHOrorpaHHHUKH. 16

12. Bekrops! B pocTpaHcTBe 6

13 O06o0maroree MoBTOpeHue. 4
Utoro: 175

11 kaace (170 4 B roa/ 54 B He/xe10)
Ne i/m HaunmenoBanue paznenon KonunuecTBo yacos

Moayas «AJiredpa U HaYaJIa aHATH32» 102
1. [ToBTOpEHwMe. 3
2. Crenenu u kopHu. CTenieHHbIE GYHKLIUH. 16
3. ITokazaTenpHas u JorapupmMudeckas QyHKIUH. 29
4, [TepBooOpasHast 1 MHTETpaJl. 8
5. DJeMeHTHl MaTeMaTHYEeCKON CTATUCTHKH, KOMOMHATOPUKHU U TEOPHH 14
BEPOSTHOCTEH.
6. YpaBHeHus u HepaBeHCTBa. CHCTEMBl YpaBHEHUN U HEPABEHCTB 19
1. O6o6maroree moBTopeHue 010ka «Anredpa v Hadaaa aHAIHA3ay. 13
Monayasb «I"eomeTpusy 68
8. MeTo KOOpIMHAT B TPOCTPAHCTBE. 11
9. Humaaap. Konyc. lap. 13
10. OOBEMEI TeIL. 18
11. Oo6o0maroiee moBTopeHue 0s1oka «I'eomeTpus». 26
Uroro: 170

10 xmacc/AnreOpa 1 Havalla aHAITN3a

KonTponbnas padora Ne 1 «HucnoBbie pyHKINN»

KonTponbnas padota Ne 2 «Tpuronomerpuueckue QyHKIIUI»

KonTponbnas pabora Ne 3 «Tpuronomerpudeckue QyHKIIHI)

KonrtponsHas pabora Ne 4 «TpuroHomerpuieckue ypaBHEHU»

KonrtponsHas padora Ne 5 «IIpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHHUI»

KontponsHas padora Ne 6 «Omnpenenenue npou3BoaHOM. Beruucienue npon3BoaHoM»

Kontponsnas padora Ne 7 «KacarenbHas kK rpapuky QyHKIHIN

KonTponbnas padorta Ne 8 «IIpuMenenue npon3BoaHON»

AnmMuHuCTpaTUBHBIE paboThI (TI0 TpaduKy):

Nel — BBoziHAst KOHTpOJIBbHAS paboTa
No2 — uroroBast KOHTpoJIbHas! paboTa

10 kmacc/T'eomerpust
KonTponbnas padota Nel «IlapamienbHoCTh IPSIMON U IITIOCKOCTH.»
KonrtponbHas padora Ne2 «[lapamieabHOCTb MIOCKOCTEN
KonTponbnas padota Ne3 «llepneHIuKyIsipHOCTb NPSAMBIX U IJIOCKOCTEN»
Konrtponbnas padora Ne4 «MHOrorpaHHUK»
Kontponbras padota No5 «BekTopsl B TpoCTpaHCTBEY

11 xnmacc/AnreOpa u Havyana aHanu3a

Kontponbras padota Ne 1 «Kopens 1m-oit creneHm
Konrtponbnas padora Ne 2 «ITokazatenbHas pyHKUus. Pemenne nokasarenbHbIX YpaBHEHU»
Kontponbras padota Ne 3 «Jlorapudmuueckas ¢pynkius. Pemenne norapupMudecknx ypaBHEHUN»
Kontponsnas padora Ne 4 «Pemienue norapudmudeckux HepaBeHcTB. JuddepenuupoBanue
MOKa3aTeIbHON U JIorapuPpMUUecKor (QyHKIHII»
KonrtponbHast padora Ne 5 «IlepBooOpasHast u HHTErpa»
KonTponbhas padora Ne 6 «31eMeHTbl MaTEMAaTUYECKOM CTaTUCTUKH, KOMOMHATOPUKU U TEOPUU




BEPOSITHOCTH
Kontponbras padota Ne 7 «YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI YPaBHEHHUI 1 HEPABEHCTB»

AIMUHHCTpATUBHBIE paOOTHI (TT0 TpaduKy):
Nel — utoroBast KOHTpOIbHAS paboTa

11 knacc/I'eomerpust
Kontposbnas padota Nel «MeToa KOOpUHAT B IPOCTPAHCTBEY
Kontponsnas padora Ne2 «{umunnap. Konyc. [ap»
KontposnbHas padora Ne3 «O0bEM HMIMH/pa, KOHYCA, IPU3MBbI U TUPAMUIBI»
KontponsHas padora Ne4 «O0bEM mapa, I1apoBOro CETMEHTa, MAPOBOTO CJIOS M IIIAPOBOTO CEKTOPa»

KPUTEPUU U HOPMbI OLIEHKU ITPE/IMETHBIX PE3YJIbTATOB
OueHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T yYaluXxcs.

OT1MmeTKa «5» CTaBUTCA B CJIEIYIOIIHUX CJIy4dasix:

- paboTa BBITIOJIHEHA ITOTHOCTBIO;

- B JIOTHUECKUX PACCYKICHUSIX U 00OCHOBAHUAX HET MPOOENOB U OIINOOK;

- B pCHICHUHU HET MATCMATHYCCKUX OHH/I6OK (BOSMO)KHa OJHAa HETOYHOCTD, OIIMCKAa, HE ABJIAIOIIAsICS
CJIEICTBUEM HE3HAHUS WJIM HEIOHUMaHUs y4eOHOro MaTepuana).

OT1MeTKAa «4» CTABUTCS, €CJIN:

- paboTa BBITIOJTHEHA TMOJHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHUS HEOCTATOYHBI (€CIIM yMCHHS
00OCHOBBIBATh PACCYKICHHS HE SBISUINCH CIIEHUATbHBIM 00BEKTOM IIPOBEPKHU);

— AomnmymieHa oJHa OIHI/I6Ka WKW IBa-TpHU HEAO0YCTA B BBIKJIAJIKAX, YCPTCIKAX HIIN Fpa(i)I/IKaX (GCJII/I 9TH
BHJIBI pa0OTHI HE SBJISUIMCH CIIEIIMAIEHBIM O0BEKTOM ITPOBEPKH );

OtMeTKAa «3» CTAaBUTCS, €CJIN:

- JOIYIIIEHBI 00Jiee OJHOW OIMOKM WM 0oJiee IBYX- TPEX HEIOYETOB B BBIKJIAJKAX, YSPTEkKaX WIIH
rpaduka, HO yJaluics BiaaeeT 00s3aTebHBIMU YMEHUSAMH IO MPOBEPSIEMOI TeME.

OTMeTKa «2» CTABUTCS, €CJIN:

- AOITYIICHBI CYIICCTBCHHBIC OHH/I6KI/I, II0Ka3aBIIHUEC, 4YTO y‘-IElHIPIfICSI HEC BJIaACCT O6$I3aTeJH)HI)IMI/I
3HaHUSMU IO TAaHHOW TEME B NOJIHON MEPE;

- paboTa TOKa3ajia TMOJHOE€ OTCYTCTBHE Yy YydYallerocs oOs3aTeNbHBIX 3HAHUW, YMEHHMH 1O
MIPOBEPSIEMOI TeMe UM 3HAYUTeNbHAsl YacTh pabOThl BHIMOIHEHA HE CAMOCTOSTEIBHO.

Oo6mas kiaccupukauus omudOK.

[Ipu orieHke 3HAHUM, YMEHUM U HABBIKOB YYAIIMXCS CIEAYET YUYUTHIBATh BCE OMMOKH (TpyObie 1
HerpyOble) U HEIOUETHI.

I'pyObIiMu cunTaroTCs OIIUOKH:

- HE3HaHUE OINPE/EICHUS] OCHOBHBIX MOHATHH, 3aKOHOB, ITPaBUJl, OCHOBHBIX MOJIOKEHUM TEOPHH,
He3HaHue GOpMYIT, OOIIETIPUHSITHIX CHMBOJIOB 0003HAYECHHI BEIMUUH, €AUHUI] UX U3MEPECHHUS;

- HE3HAaHUE HAUMEHOBAHUN €IUHUI] U3MEPEHUS,;

- HEYMEHUE BbIICJIUTh B OTBETE TJIABHOE;

- HEYMEHHE PUMEHSATh 3HAHUS, aJITOPUTMBI [T PEIICHUS 3a/1a4;

- HEYMEHUE JIeJIaTh BBIBOJIBI 1 0000IIEHNS;

- HEYMEHHUE YUTATh U CTPOUTH TpauKu;

- HEyMEHHE MOJIb30BaThCS MEPBOMCTOYHUKAMHE, YUCOHHUKOM U CIIPABOYHUKAMU;

- MOTEPSI KOPHSI UJIM COXPAHEHUE TOCTOPOHHETO KOPHS;

- oTOpacbIBaHUE 03 OOBSICHEHHIA OJTHOTO U3 HUX;

- pPaBHO3HAYHBIC UM OIIHOKH;

- BBIYHCIIUTENIbHBIE OIIUOKHU, €CIIM OHU HE SBIISIOTCS OIUCKOM;

- JIOTUYECKHE OIIHOKHU.

K HerpyObIM oImOKam cieayer OTHECTH:

- HETOYHOCTh (POPMYTUPOBOK, ONpEACNCHUN, MOHATUH, Teopuil, BBI3BAHHAS HEMOJHOTOH oOXBara
OCHOBHBIX IIPU3HAKOB OIpPEACIIIEMOr0 IOHATHS WA 3aMEHOM OJHOIO - JIBYX M3 J3THX IPU3HAKOB
BTOPOCTCIICHHBIMU



- HETOYHOCTb rpaduka,

- HEpalMOHAJIBHBI METOJ PpEIICHHs 3aJauyd WM HEJAOCTaTOYHO MPOAYMAHHBIM IUTAH OTBETa
(HapylIeHue JIOTUKH, TOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMU );

- HepalMoHAJIbHBIE METOBI PAOOTHI CO CIIPABOYHOM U APYTOM JIUTEPATYPOH;

HCYMCHHC pClIaTh 3a1a4M, BBIIIOJIHATH 3aJaHU B 06H.[€M BUJC.

Henouyeramu sBistorcs:
—  HepaluuOHaJbHbIE IPUEMbl BBIYMCICHUN 1 TPeoOpa30oBaHui;
— HeOpexHoe BBIIIOJIHEHHUE 3anucen, YEepTEKEH, CXeM, rpaduKoB.

OueHka yCTHBIX OTBETOB y4aIMXCSl

OTBeT OLICHUBAETCSI OTMETKOM «5», €CIM YUEHHUK:

- MIOJIHO PAaCKPBLI COJepKaHUE MaTepHralia B 00beMe, MPeAyCMOTPEHHOM ITPOrpaMMOil U yUeOHUKOM;
- M3JI0KWI MaTepUall TPAMOTHBIM SI3bIKOM, TOYHO MCHOJIb3Yys MAaTEMaTUYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY, B OIIPEACIIEHHOM JIOTUYECKOW NTOCIIEA0BATEIBHOCTH;

- MIPABWJIBHO BBITIOJHUI PUCYHKH, YEPTEKH, TPa(UKH, COMYTCTBYIOININE OTBETY;

- [0Ka3aJl yMEHUE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IIPUMEpPaMH, NMPUMEHATH €€ B HOBOM
CUTYALIMH IPU BBIITOJIHEHUH MPAKTUUYECKOTO 3aJaHus;

- MIPOJICMOHCTPHUPOBAN 3HAHHE TEOPUU PAHEE U3YUCHHBIX COMYTCTBYIOIIMX TEM, COPMUPOBAHHOCTH
U YCTOWUYMBOCTb UCIIOJIb3YEMBIX IIPU OTBETE YMEHHI U HaBBIKOB;

— OTBEYaJl CAMOCTOSITENIbHO, 0€3 HABOAIIMX BOIPOCOB YUUTES;

- BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEILIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX,
KOTOpPBIE YUEHUK JIETKO UCIPABUII TIOCJIE 3aMEUAHUS YUUTES.

OTBeT OIICHUBAETCS 0TMETKOM «4», €CITU yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO
IIPY 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

— B M3JIOKEHHUHU JIOMYIIEHBI HEOObIlINE MPOOebl, HE NCKa3UBIIEe MATEMATUYECKOE COJIepIKaHne
OTBETAa;

— JIOMYUIEHbI OJIMH — JIBAa HE0YETa MIPU OCBELEHUH OCHOBHOT'O COJEpXAaHUs OTBETA, UCIIPABICHHBIE
[IOCJIEe 3aMEeYaHusl YUUTEs;

— JIOTYILIEHBI orOKa uiu 0oJiee IByX HEJJOUETOB MPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB HIIU B
BBIKJIQJIKAX, JIETKO UCIIPABIICHHBIE [10CJIC 3aMEUYaHUs YUUTEIS.

OTMmeTka «3» CTaBUTCS B CAEAYIOMINX CIydasx:

- HEMOJHO PacCKPBITO COJIepKaHWEe MaTepHala (Colep’kaHue M3II0KEeHO (hparMeHTapHO, HE BCeraa
MOCNe0BaTeNbHO), HO IMOKa3aHO oOIlee MOHMMaHHEe BONpOca W MPOJAEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE JIJIs1 YCBOCHUSI IPOrPAMMHOI0 MaTepHana;

- MMEJUCh 3aTPYTHEHUSI WU JTOMYIIEHbI OMIMOKH B OMPEACIICHUH MAaTEMaTHYECKON TEPMUHOJIOTHH,
YepTekKax, BhIKJIAIKaX, UCTIPABICHHBIE MOCIE HECKOIbKUX HABOSIINX BOIIPOCOB YUUTES;

— YUEHHUK HE CIPAaBUIICA C TPUMEHEHUEM TEOPUU B HOBOW CUTYALIMH MPU BHIIIOJIHEHUH MPAKTUUECKOTO
3aJlaHusl, HO BBITMOTHUI 33aHUsI 00s13aTEIBHOTO YPOBHS CIIOKHOCTH T10 IAHHOM TeMe;

— MpA JOCTAaTOYHOM 3HAHUM TEOPETUYECKOTr0 MaTepuana BbIABICHA HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUW U HABBIKOB.

OT1MmeTKa «2» CTaBUTCS B CISAYIOIINX CIydasx:

—  HEe pacKpbITO OCHOBHOE CoJIepXaHHue y4eOHOro MaTepHara,

—  OOHapyXeHO He3HaHUe yYEeHMKOM OoJplIel WM Hambojiee BaKHOW 4acTH yuyeOHOro marepuana;
—  JIONyIIEHbl OIIMOKM B ONpPENEJICHUM TOHATHH, TMpU HCHOJB30BAaHUU MAaTEMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaX, 4epTeKax WM rpaukax, B BBIKJIAIKaX, KOTOPble HE MCIPABIEHBI MOCIE
HECKOJIbKUX HaBOJAILIMX BOIIPOCOB YUUTEIIS.

KonTpoabHo-n3mMepurtenabHbie MaTepuadasbl. TecTbl

Bce Bompochl B TecTax pasfeneHbl Ha TPU YPOBHS CIOXKHOCTH. 3aJaHusi yacTd A — 0a30BOro YpOBHS,
yacTu B — moBeimennoro, yactu C — BEICOKOTO ypoBHS. [Ipy OlleHMBaHUU pe3yabTaTOB TECTHPOBAHUS ITO
clleyeT yuuThiBaTh. Kaxkj0e BepHO BBHINOJIHEHHOE 33aJaHie YPOBHS A olieHuBaetcs B 1 Oam, ypoBHs B —
B 2 Oama, ypoBHs C — B 3 Oamna. Mcnonb3yercs rudkas cucreMa olleHUBaHMsI pe3yJIbTaTOB, IPU KOTOPOM
YYEHHMK MMEET MPaBo Ha OIMINOKY:

90-100% OT MHHUMAIILHOW CyMMBI 0QJUIOB — OTMETKa «5», 75-89% OT MHHMMaIBHOW CyMMBI 0aJIJIOB —
otMmeTKa «4», 50-74% oT MUHUMaJIbHONH CyMMBI OamaoB — oTMeTKa «3», MeHee 50% OT MUHUMAJIbHOM



CYMMBI 0aJlJIOB — OTMETKA «2».

Ouenka NMUCbMEHHOH Pa0OTHI MO BBIMOJHEHHI0 BbIYMCIHTEJbHBIX 3aJJaHUH W ajredOpamvecKux
npeodpa3oBaHuil

OtmeTka «5» cTaBUTCS 3a 0€3YKOPU3HEHHOE BBIMOJIHEHUE MUCHMEHHON pa0OTHhI, T. €.: a) €ClIM PEIICHHE
BCEX MPUMEPOB BEPHOE; 0) €ClIM BCE IEUCTBUS U PEOOPA30BAHNS BBITTOJIHEHBI

NPaBUJIBHO, O€3 OMMOO0K; B) BCE 3alMCH XOJa PEIICHUS PACIIONOKEHBI MTOCIEI0BATENbHO, a TAKXKE ClIeIaHa
MIPOBEpPKaA PELICHUS B TEX CIydasX, KOTaa 3To Tpedyercs.

OTMmeTKka «4» CTaBUTCS 3a pabOTy, B KOTOPOU JoMyIlieHa oiHa (HerpyOas) omuoka uim 2-3 HejoueTa.
OtrMeTKka «3» CTaBUTCS B CICIYIONIMX CIIydasx: a) ecliu B pabore mumeercs | rpyOas m He Oomee 1
HerpyOoil omuOku; 0) mpu Hamuuuu 1 rpyOoi omuOku u 1-2 HEIOYEeTOB; B) NMPHU OTCYTCTBHHM TPYOBIX
omrOO0K, HO IPU HAIMYHUU 2-4 HETrpyObIX OMMOOK; I') MPH HAJMYUH JBYX HErpyObIX OImIMOOK M HE Oojee
TPEX HEJ0YETOB; JI) MPH OTCYTCTBHU OIIMOOK, HO NpU Hanuuuu 4 u OoJjiee HEOYETOB; €) €ClIM HEBEPHO
BEITIOJTHEHO He 00Jiee OJIOBUHBI 00BheMa BCei paboTHI.

OtrmeTKa «2» CTaBHTCS, KOTJIa YHCIO OHIMOOK TPEBOCXOJUT HOPMY, INPH KOTOPOW MOXKET OBITh
BBICTABJICHA MTOJIOKUTEJIbHAS OLEHKA, WIIM €CITU TMPABIJILHO BBIIOJIHEHO MEHEE 10/108UHbl BCEH PaOOTHI.
Ipumeuanue. OnieHKa «5» MOXKET OBITh MMOCTaBJICHA, HECMOTPS Ha HAIWYKE 1-2 HEIOYETOB, €CIIM YYCHUK
JlaJ7l OpUTHHAIBHOE PELICHHE 33/1aHui, CBUIETEIILCTBYIOIIEE O €r0 XOPOIIEeM MaTEMaTUYeCKOM Pa3BUTHH.

Onenka nMCbLMEeHHOH paGOTLI Ha PCIICHUE TEKCTOBLIX 3a1a4

OTtMmeTKa «5» CTaBUTCS B TOM Cllydae, KOT/a 33/1a4a pelieHa NpaBUiIbHO: X0/ PEIICHNS 33/1a4H BEPEH, BCE
IEUCTBHS U TPeoOpa30BaHMs BBINOJHEHBI BEPHO M PALMOHAIBHO; B 3aJaue, pelaeMoi ¢ BONPOCaMH HIIH
MOSICHEHUSIMH K JICHCTBHSAM, JaHbl TOYHBIE W TPaBWIbHBIE (DOPMYTUPOBKH; B 3ajgade, peIaeMou ¢
IOMOULIBIO  YpaBHEHUS, [JaHbl HEOOXOOWMbIC MOSCHEHHWS; 3allMCH  TNPAaBWIBHBL,  PACIIOJIOKECHBI
MOCTICIOBATEbHO, J1aH BEPHBIM W HWCYEPIBIBAIOMIMK OTBET HA BOINPOCHI 3a/aud; cJellaHa IPOBEpKa
peuieHusl.

OtmeTKka «4» CTaBUTCS B TOM Cllydae, €CIM TPU NPaBUIBHOM XOJE€ PEIIeHHs 3aJa4yd jaomymieHa 1
HerpyOas omubka win 2-3 Heovera.

OtMmeTKa «3» CTaBHUTCS B TOM CJIydae, €CJIM XOJ1 PELICHUs IPaBUjICH, HO IOMYIIEHbI: a) | rpybas ommoOkan
He Oonee 1 HerpyOoii; 0) 1 rpybas ommOka W He Ooyiee 2 Hemo4eToB; B) 3-4 HErpyOble OIMMOKH MPU
OTCYTCTBHH HEJJOYETOB; I') JOMYLIEHO He OoJiee 2 HerpyObIX OMMOOK U 3 HEJJOUETOB; 1) Oosee 3 HEJOUETOB
IIPU OTCYTCTBUU OLIMOOK.

OTmeTKa «2» CTaBUTCS B TOM Cllyyae, KOI/Ia YUCIO OUIMOOK MPEBOCXOJUT HOPMY, NMPH KOTOPOH MOXeT
OBITh BBICTABJICHA TIOJIOKHUTEIbHAS OLICHKA.

Onenka KOMOMHMPOBAHHBIX MUCHMEHHBIX PA00T IO MaTEeMaTHKeE

[TucbmenHas paboTa MO MaTeMaTHKe, MOAJIeKallas OLEHUBAHUIO, MOXKET COCTOSTh M3 337a4 M MPUMEPOB
(xomOuHUpOBaHHas pabora). B TakoMm ciyyae yuuTenb cHavajga AaeT MPEIBApUTEIbHYIO OLIEHKY Ka)KI0u
qacTH paboThl, a 3aTeM OOIIyl0, PYKOBOJCTBYSCH CIEAYIOIIMM: a) €clIM 00e 4YacTh paboThl OLEHEHBI
OJINHAKOBO, TO 3Ta OILIEHKAa JOJDKHA ObITh OOIIed Juisi Bced paOoThl LIETMKOM; O) €Clii OLEHKU 4acTel
pasHaTcs Ha 1 Oam, To 3a paboTy B LIEJIOM, KaK MPaBUJIO, CTABUTCS OaJll, OLIEHUBAIOIIMNA OCHOBHYIO YacThb
paboThHI; B) €CIM OJHA YacTh pabOTHl OleHEHa OamioM «S5», a aApyras — «3», TO MpenojaaBaTeib MOXKET
OLIEHUTh TaKyl paboTy B LEJIOM OaioM «4» MpH YCIOBHM, YTO OLEHKA «5» MOCTaBJ€Ha 32 OCHOBHYIO
4acTh pabOTHI; T') €CIIM OJ{HA YacTh PabOTHI OIIEHEHA OaliIoM «S5» win «4y, a aApyrasi — 6amioM

«» wm «ly», TO mpernojaBaTenb MOKET OINEHHTh BCIO PadoOTy OamuioM «3» MpH YCIOBHH, YTO BBICIIAS
OIIEHKA TTOCTaBJIeHa 3a OCHOBHYIO YacTh PaOOTHI.

Ilpumeuanue. OCHOBHOHN cuuTaercs Ta 4acTh palbOThI, KOTOpas BKJIIOYAeT OONbLIMHA MO 00beMy WIH
HauboJIee BayKHBIN 110 3HAUEHUIO MaTepUall 1o U3y4yaeMbIM TEMaM MPOTrpaMMBbl.

OneHka TeKyIMX NMCbMEHHBIX padoT

HpI/I OICHKE IIOBCCAHCBHBIX YyYalllHuX pa60T M0 MaTe€MaTUKE YUYUTCIIb PYKOBOJACTBYCTCA YKa3aHHBIMU
HOpMaMH OLICHOK, HO YYUTBIBACT CTCIICHb CAMOCTOATCIIbHOCTH BBIIIOJIHCHU pa60T yYHalluMucs.
Yttau;ue IMUCBbMCHHBIC paéombz, BBITIOJTHCHHBIC YYAIIMMHCA BIIOJITHE CaAMOCTOATCIIBHO C INPHUMCHCHUCM



PpaHEC U3YUCHHLIX U XOPOIIO 3aKPCIIJICHHBIX 3HaHI/If/’I, OIICHUBAIOTCA TaK K€, KAK 1 KOHTPOJIbHBIC paGOTBI.

Vuawue nuceMeHHBIE pabombl, BHIIOJIHEHHBIC BIIOJHE CAMOCTOSITEIBHO, HA TOJNBKO YTO M3YYCHHBIC H
HCAOCTATOYHO 3aKPCIJICHHBIC ITpaBujia, MOTYT OHCHUBATHCA MCHCC CTPOTO.

Iucvmennvle padomoi, BHIIONHEHHBIE B KJacCe C HPEIBAPUTEIBLHBIM Pa300pOM UX MO PYKOBOJCTBOM
yUuTeNs, OLIEHUBAIOTCS O0JIee CTPOro.

Homawnue nucbmenHble pabompl OLCHUBAIOTCS TAK JKe, KaK KIacCHas padoTa ydamiero xapakrepa.

Hrorosas onenka 3a YE€TBEPTb U 32 1o/

B cooTBeTcTBUM C OCOOEHHOCTAMHU MaTeMaTHKH KaK y4eOHOro IpeAMeTa OLIEHKAa 3a IMHCbMEHHbIE pabOThI
UMEIOT OOJIbIlIee 3HAUYCHHE, UM OIICHKH 32 YCTHBIE OTBETHI M IPyTUe BUIIBI padoT.

ITosTOMy npu BBIBEIEHUU UTOIOBOIl OLIEHKH 3a YETBEPTh «CpeiHeapu(PMETHUECKUN HOIX01» HEJOIyCTUM
— TakKas OLEHKa HE OTpa)kaeT JOCTaTOUYHO OOBEKTUBHO YPOBEHb MOATOTOBKM U MAaTEMaTHUECKOIO pa3BUTHUS
yueHHKa. VITOroByro OLIEHKY ONPEIENSIOT, B IEPBYIO OUEpPEllb, OLIEHKH 32 KOHTPOJIbHbIE pabOThI, 3aTeM —
NPUHUMAIOTCS BO BHUMAaHHME OIICHKH 3a Jpyrue NHCbMEHHBIE W TPAaKTHYeCKHWe padoThl, M JHUIIb B
IIOCJIETHIOKO0 Oouepeb — Mpoyre OLEeHKU. IIpu 3TOM yuuTenpb JA0JKEH YYUThIBATh M (PAaKTHYECKUH ypOBEHb
3HaHUM U YMEHUN YYCHMKA HAa KOHELl YETBEPTH.

HToroBas oleHKa 3a MOJXYTOAWE /TOJ BBICTABISIOTCS HAa OCHOBaHUH «lloJOXeHHs 0 cucTeMe OLleHUBAHHS
3HAHUU y4aIUXCs U MOPSIKE BBICTABICHUS YETBEPTHBIX, IOJIYTOAOBBIX U TOAOBBIX OTMETOK.

KoHTpo/IbHO-011eHOYHBIEe MaTepHaJIbI 110 ajiredpe U HA4YaJJaM MaTeMaTHYeCKOro aHaIu3a
[IpenomaBanue anreOpel M Hadajga marematudeckoro anamusa B 10-11-x kmaccax Benercs mo YMK,
CO3JIaHHOTO aBTOPCKHM KOJUIEKTHBOM ToJl pykoBoacTBoM A.I'. Mopuakosuuya. B YMK Bxoasr c6opHuk
KOHTPOJBHBIX paboT Mo Kaxaomy kiaccy. Kaxaas koHTposibHas paboTa mpeacTaBiieHa B 4 BapuaHTax,
npuyeMm, 3 U 4 BapuaHThI HECKOJIBKO CIIOKHEE, 4eM 1 u 2, 4yTo o0Jieryaer ocyIiecTBICHNE
muddepennnanbHoro noaxona k y4amumcs. [locnenusis pabora sBisercs uToroBoil. KoHTposibHbIE
paboTHI BBICTPOCHBI 110 OJTHOW U TOM Ke cxeme: 3aaHusi 0a30BOr0 YPOBHSI CIIOKHOCTH, CPETHET0 YPOBHSN
3a/laHMsl TTOBBIIIEHHOTO YPOBHS cilokHOCTH. llkana oneHok: «3» BBICTABIISIETCS 3@ YCIIEIIHOE
BBITIOJTHEHHUE 33JIJaHUil 0a30BOT0 YPOBHS CIIOKHOCTH. 32 BBIITOJIHCHUE 3aJJaHHUI ABYX YPOBHEW — OTMETKA
«». OT™MeTKa «5» BBICTABIISIETCA 32 BBHIIOJTHEHUE BCE pabOTHI.
Crniucoxk nureparypsl:
1. Anrebpa m Hawanma anamuza. 10-11 kmaccel. KoHTponbHble paboThl A 001Ie00pa3oBaTEeIbHBIX
yupexnaenuit/yaeonoe nocoodue /A.I'. Mopakosuu, E.E. Tynpunnckas —M.: Maemo3una. ba3oBslii ypoBeHb
Kontponbabie paboTel odopmisitorcs cornacHo «llomoxkenuto o QopmupoBanun (oHAA OINEHOYHBIX
CPEJICTB ISl TPOBEACHUS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOMN aTTECTAIIMH YUAIIUXCS».
KoHTpOo/IbHO-0LIEHOYHbIE MATEPHAJIBI 10 TeOMETPHH
[IpenonaBanue reomerpuun B 10-11 kmaccax Benercs no YMK, co31aHHOTO aBTOPCKUM KOJIJIEKTUBOM IO
pykoBojactBoM JI.C. Artanacsna. [{ns Texymero KOHTposs ucnoib3ytotrcs nocooust FO.I1. dynuunbina u
B.JI. Kponray3a, B KOTOpPBIX MpeACTaBICHBI KOHTpoJbHbIE padoTel st 10-11 kmaccos. CoaepxaHue
KOHTPOJIBHBIX Pa0OT MOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSM OOS3aTEIHHOM MOATOTOBKU BBITYCKHUKOB,
KOTOpBhIE TPEIyCMOTPEHBl B 00pa3oBaTeNbHOM cTaHAapTe. B paboTax peanu3yroTcss HaydHas U
MeTOANYecKasi KOHIIEHIUs yueOHUKOB. Bce pabOThl COCTOSAT M3 YETHIPEX PABHO3HAYHBIX MO TPYIHOCTH
BapHaHTOB. B kaxmom BapuaHTe mo 3 3amauu. [lepBas 3amaua comepkUT MaTepuan 0a30BOTO YPOBHs
cnoxxHocTu. E¢ BeImonHeHue oreHUBaeTcs OTMeTKOM «3». Btopas dacte paboThl cocTouT M3 Oosee
CJIOXKHBIX 3aJJaHUM, UX BBINIOJIHEHHE NMPOBOAUTCS B 2-3 sTama. Ho maTepuan 3THX 3a7a4 XOpOIIO 3HAKOM
yaamumcs. [locnenusass 4acte paOOThI MO3BOJISIET yYE€HHWKAM TMPOSIBUTH BBICOKHM ypOBEHb 3HAHUWU,
JIOTUYECKOE MBIIIIEHHE, CIIOCOOHOCTh MPUMEHUTh 3HAHWS B HECTaHAapTHOH cutyanuu. [Ipu BepHOM
BBITIOJTHEHUM BCEX 3aJ]aHUI BBICTABIIAECTCS OTMETKA «5», «4» BBICTABIISETCA 3a BBINOJHEHUE | m 2 yacTel
paboThI.
Cnucok nuTeparypsl:
1. KonTtponbhsie paboTsl o reomerpun. 10 kiacc: k yuebnuky JI.C. Aranacsna, B.®. Byrysosa, C.b.
Kamommera u ap. «['eomerpus 10-11»/ FO.I1. HQymaunemn., B.JI. Kponrays. —M.: M3naTenbcTBO
«3JKk3ameny, 2017.

2. Kontponbnsie pabotel mo reomerpuu. 11 kmacc: k yuebnuky JI.C. Aaranacsna, B.®. byrysosa, C.b.

Kanowmuesa u ap. «'eomerpus 10-11»/ FO.I1. Ayaaunsis., B.JI. Kponrays. —M.: U3xarenscTBo

«Ik3amen»,2017.

KOHTpOJ'H:HBIe pa6OTBI O(l)OpMJ'IﬂIOTCH corsacHo «Ilonoskenuro o (bOpMI/IpOBaHI/II/I (I)OHI[a OIICHOYHBIX CPEACTB I

MMPOBCACHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTO‘lHOﬁ aTTeCTAllU yHallluXCs»
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