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Pabouass mporpamma mo wmaremaruke s 10 Kiacca coCTaBi€Ha B COOTBETCTBHM C TPEOOBAaHUSAMHU (PeIepaIbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa CpeaHero odIero oopa3oBaHus U pa3paboTaHa HA OCHOBE:

* OcHOBHOI 00pa30BaTeNbHON TpOrpaMMBbI cpeatero obiiero obpasosanus MBOY «Cpennsist o6mieoOpazoBarenpHas mkoia Nel9y» r. Cepruesa
ITocaga MockoOBCKoOii 001acTH;

» yyebHoro ana Ha 2019-2020 yue6nsiit ron MBOY «Cpennss o6meoopazoBarenpHas mkona Nel9» r. Cepruesa [locana

MoOCKOBCKOH 00J1aCTH;

* aBTOPCKHUX MPOTpamMM 1o anredpe u Hayanam ananusa L. A. Anumosa,}O.M.Konsruna,M.B. Tkauea,H.E.@enoposa, M.W.111abynuna, «Anredpa
Y Hayvaja MareMmatnueckoro aHanu3sa, 10-11 kmace» M.: Ilpoceemenne, 2017 r.; JI.C. Atanacsna, B.®.byry3osa, C.b. Kagomuesa u ap. u3 cOopHuka
«"eomerpus. CoopauK padounx mporpamm. 10-11kmacce». YueOHoe mocobue s 001meo0pa3oBaTeIbHBIX OpraHu3anui. ba3oBelid u yriyOonEHHBIN
ypoBHH. CoctaButens T.A. BypmuctpoBa 2-e uznanue, nepepadorannoe. Mocksa. «IIpocsenienue», 2018;

[To yueGHOMY MIaHy IIKOJIBI HA IaHHBIHN TPEAMET OTBOAMUTCS 6 YacoB B Henento, 204 Jaca B rox (anreOpa 1 Hauana aHanusa - 4 yaca B Hezento, 136
4acoB B I'0Jl; TEOMETpUS - 2 yaca B HEZEN0, 68 4acoB B Tof).

Ilnanupyembie pe3yabTaThbl 0CBOEHHs MPOrPaMMBbI 110 ajredpe H HaYaIaM aHajau3a Kk kouny 10 kiacca

JUYHOCMHbIE:

e CcOpPMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K YyYEHHUIO, TOTOBHOCTH OOYyYarolIMXcs K CaMOpPa3BUTHUIO U CaMOOOpPa30BaHHIO HA OCHOBE
MOTHBAIMK K OOYyYEHUIO U MTO3HAHUIO, BHIOOPY JajbHEeero oopa3oBanus Ha 6a3e OpUEHTUPOBKU B MUpe mpodeccuit U npodecCuOHaIbHBIX
IpeJoIpeesIeH!il, 0OCO3HAHHOMY IMOCTPOEHHIO WHAMBHUIYANbHBIX 00pa3oBaTelIbHBIX TPAEKTOPUIM C y4eTOM YCTOHYMBBIX MO3HABaTENbHBIX
UHTEPECOB;

e CcpOpMUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKHU;

e (opmMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHMM U COTPYAHHYECTBE CO CBEPCTHUKAMH, CTapIIMMU M MIIAALIMMU B
o0pa3oBaTeNnbHON, yueOHO-HCCIe10BaTeNbCKOM, TBOPYECKON UM JPYTUX BUAX JEATEIbHOCTH;

e YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M NUCBMEHHOW p€4M, IOHMMAHUE CMBICIA ITOCTABJICHHOMN 3aJa4yd, YMEHUE
BBICTPanBaTh apryMEHTALMI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPDI;

e IIPEJCTABICHHE O MAaTEMaTHYECKON Hayke Kak c(epe 4eloBEeUeCKOW NEesITeIbHOCTH, 00 3Tamax ee pa3BUTHUs, O €€ 3HAYUMOCTH Ul pa3BUTHS
LMBUJIN3ALUY;

e pa3BUTHE KPUTHUUYECKOT'O MBIIIJICHHUS, YMEHHE PaclO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh THIIOTE3Y OT (aKTa;

e Ppa3BUTHE KPEaTUBHOCTU MBILUICHUS, NHUIIUATUBBI, HAXOAUYMBOCTH, aKTUBHOCTH NPHU PELICHUH apu(PMETHUECKUX 3a7a4;

e yYMEHHE KOHTPOJUPOBATH MPOLECC U Pe3yJbTaT y4eOHOI MaTeMaTH4eCKO! JesITeIbHOCTH;

e CHOCOOHOCTH K AMOIMOHAILHOMY BOCHPHUSATHIO MAaTEMaTUYECKUX 00OBEKTOB, 3a/1a4, PELICHUH, pacCyKICHHMH.



mem anpedmemnbte:

YMEHHE CaMOCTOATENIbHO IUIAHUPOBATh aJbTEPHATUBHBIEC IyTH JOCTHKEHUS 1ieNieil, 0CO3HaHHO BbIOMpaTh Hanbosee 3¢ (eKTUBHbIE CIIOCOOBI
pelieHus yueOHbIX U MMO3HABATEIbHBIX 33a4;

YMEHHUE OCYIIECTBISTh KOHTPOJIb 110 00pa3ily U BHOCUT HEOOXOMMbIE KOPPEKTHBBI;

YMEHHUE aJJeKBaTHO OLIEHUBATh MPAaBUIBHOCTh WM OIIMOOYHOCTH BBINOJIHEHHs y4eOHOH 3a1auu, ee 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILCHUS;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JICHCTBUAMU;

YMEHHE YCTAHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSA3H; CTPOUTH JIOTUYECKUE PACCYKICHUS, YMO3aKIIOUEHNs (MHAYKTUBHBIE, AETyKTUBHBIE,
10 QHAJIOTUH) U BBIBOJIBI;

YMEHHUE cO03/aBaTh, NPUMEHITh W NPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJEIM MU CXEMBbl Ul pEUIeHUs Y4eOHBIX U
ITI0O3HABATEJIbHBIX 337124,

YMEHHE OPTaHNU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIbHOCTD C YUUTEIEM U CBEPCTHUKAMMU: OIIPEAEIATh LU, paclIpeaesaTh
(GYHKLIMU U POJIM YYaCTHUKOB, B3aMMOAECHCTBOBATh U HAXOAUTh OOIIME COCOOB! pelIeH!s U pa3peliaTh KOHPIUKTHI Ha OCHOBE COINIaCOBaHMS
MO3ULMK U yueTa HHTEPEeCcOB; CIIyIlIaTh MapTHepa; (GOpMyIUpPOBaTh, apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

¢dbopmupoBaHre Y4eOHOH M OOIIETOIH30BATEIBCKONH KOMIIETEHTHOCTH B O00JAacTH HCHOJIB30BaHUS HH()OPMAIOHHO-KOMMYHHUKAIIHOHHBIX
texHojsoruil (MKT- komnereHTHOCTH);

NepBOHAYAIbHOE MIPEJCTaBICHNE 00 HIeAX U O METO/IaX MaTEMAaTUKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHHKH;

YMEHUE BUJETh MaTEMAaTUUECKYIO 3a7a4y B APYIUMX IUCLUILINHAX, B OKPYXKAIOLIEH KU3HH,

yYMEHHE HaXOAWTh B Pa3IMYHbIX MCTOYHHMKAX MHQOpMAIHIO, HEOOXOIUMYIO JJIs pElIeHHs] MaTeMaTH4YeCKUX MpoOJeM, U MPEeICTaBIsITh €€ B
MOHATHON (hopMe; TPUHHUMATh PELICHHS B YCIOBUAX HEMOJIHON U U30BITOUYHOM, TOUHOW U BEPOATHOCTHON MH(OpMAIINH;

yMEHHE IMOHUMAaTh W HCIOJb30BaTh MaTeMaTHUYECKHE CpeJICTBA HAIVIATHOCTH (PUCYHKH, YEPTEXH, CXEMbl U Jp.) UId WIUTIOCTPAlUH,
HMHTEpIpETALH, ApryMEHTALUHY;

YMEHHE BBIJIBUTATh TUIIOTE3bI IPU PEIIEHUH YUeOHBIX 3a]]a4 U IOHUMaHUsl HE00XOJUMOCTH UX ITPOBEPKU;

ITIOHUMAaHHE CYIIIHOCTU aJTOPUTMUYECKUX IPEANUCAHUN U YMEHUS JEHCTBOBATh B COOTBETCTBUH C MPEMJIOKEHHBIM AITOPUTMOM;

yYMEHHUE NMPUMEHSATh UHIYKTUBHbIE U JETYKTUBHBIE CIIOCOOBI PACCYKAECHUH, BUJIETh Pa3JINUHbIE CTPATETUH PEIICHUS 3a/1a4;

YMEHHUE CaMOCTOSITEIbHO CTAaBUT 11E€JIH, BEIOMPATh U CO3/1aBaTh aJlTOPUTMBI JJIS pEIIeHUs] YIeOHBIX MaTeMaTHUYECKUX MPo0IIeM;

YMEHHE IIJIaHUPOBATh M OCYHIECTBIIATH JESATCIIBHOCTD, HAITPABJIICHHYIO HA PEIICHUE 3a]1a4 HCCIIEN0BATENBCKOTO XapaKTepa.

Ilpeomemmnuwie:
Uwcna v BeIpaKeHUS
OO0yuaromuiicst HAyIuTCsI:




e OrmepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: LIEJI0€ YHCIIO, JCIMMOCTh YHCEl, OOBIKHOBCHHAS APO0b, JACCATHYHASA IPOOb, palMOHAILHOE
YKCII0, MPUOMMKEHHOE 3HAYCHUE YHMCIIA, 4acTh, JIOJISA, OTHOIICHHE, MPOICHT, MOBBIIICHHE M IMOHWKCHHE Ha 3aJaHHOE YHCIO IPOICHTOB,
MaciTao;

e onepupoBaTh Ha 0a30BOM ypPOBHE MOHSATHUSMH: Jorapu(M ducia, TPUTOHOMETPUYECKas OKPY)KHOCTh, TpajJlyCHas Mepa yrja, BeJIMYUHA YyIJia,
3aJIaHHOTO TOYKOW HA TPUTOHOMETPHUYECKOU OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U KOTAHI€HC YTJIOB, HMEIOIINUX MPOU3BOJIbHYIO BEIIHUUHY;

®  BBINIOJHATH apU(PMETUYECKUE NCUCTBUS C TSIBIMHA U PAIIMOHATBHBIMU YHCIAMH,

®  BBINIOJIHATH HECIIOKHBIC TPEOOPA30BAHUS YHCIIOBBIX BRIPAKEHUH, COIEPIKANUX CTETICHH YHCENl, THOO KOPHU U3 YUCEII, JIN0O JIorapu(Mbl YHCET;

® CpaBHUBAaTh pallMOHAIILHBIC YUCIIA MEKIY COOOH;

® OIICHUBATh U CPABHUBATH C PAIIMOHAIBHBIMU YHCIIAMHU 3HAYCHUS LIEJIBIX CTEIICHEH YiCces, KOPHEH HaTypallbHOW CTEIICHU U3 YHCEJ, JJOrapupmMoB
YHCeN B MPOCTHIX CIIydasx;

e M300pakaTh TOYKAMHU HA YUCIOBOH MPSMOM IEIIbIe U PallMOHAIBHBIC YUCIIA;

e M300pakaTh TOYKAMH Ha YHMCIOBOW MPSIMOU IEJble CTEIICHH YHCEN, KOPHH HATYPaTbHOW CTCTICHH W3 YHCEI, JIOTapU(MBbI YUCET B MPOCTHIX
CITyqasix;

®  BBINOJIHATH HECIOXKHBIC TPEOOPA30BAHUS IEIBIX U APOOHO-PAIIMOHATIBHBIX OYKBEHHBIX BBIPAXKCHU;

e BBIpaKATh B MPOCTEHUIINX CITyyasX U3 paBEHCTBA OJIHY MEPEMEHHYIO Yepe3 IPYTHeE;

® BBIYHCIATH B IPOCTHIX CIIydasX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKCHHIA, OCYIIECTBIISAS HEOOXOIUMBIC TIOJICTAHOBKHU M MPE0oOpa30BaHMS;

® M300pakaTh CXEMATHYECKH YTOJI, BETMYMHA KOTOPOTO BRIpaKEHA B Tpajycax;

® OICHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHT'€HCA, KOTAaHT'€HCAa KOHKPETHBIX YIJIOB.

e B noBceaHEBHOI KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

®  BBINOJIHATH BBIUKCIICHMS IPU PELICHUN 3a/1a4 MPAKTUYECKOTO XapaKTepa;

®  BBINOJIHATH MPAKTHUECKUE PAaCcUEThl C UCIOIb30BAHNEM NPH HEOOXOAUMOCTH CIPABOYHBIX MATEPUAIOB M BHIUMCIUTENBHBIX YCTPOUCTB;
® COOTHOCHTb peajbHbIC BETMUNHBI, XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIETO MUPa ¢ X KOHKPETHBIMHU YUCIIOBBIMHU 3HAUYCHHUSIMU;

® MHCIIOJIB30BAaTh METOAbLI OKPYTIJICHUA, HpI/I6J'II/I)KeHI/I$I W IPUKUIKHU IIPU PECIICHUHA IMMPAKTUICCKUX 3aaa4d HOBC@}IHGBHOﬁ KHU3HN

Obyuarowuiics NOIYYUM 803MONCHOCTb HAYVUUMBCA:
o (CB800O0OHO onepupogamv NOHAMUAMU. Yeloe YUCLO, 0eTUMOCMb Yucel, 00bIKHOBeHHAs Opobb, OdecamuuHas Opodb, PAYUOHATbHOE YUCIO,
NPUOIUNCEHHOE 3HAYEHUEe YUCTA, YACMb, 005, OMHOWEHUe, NPOYEHM, NOBbIUUEHUEe U NOHUNCEHUEe HA 3A0AHHOE YUCIO NPOYEHMO08, Macumad,;



npUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCMEAMU OeTUMOCTU,

onepuposamv NOHAMUAMU: T02APUDM YUCIA, MPUSOHOMEMPUYECKAs OKPYICHOCMb, DAOUAHHAS U 2pAdyCHAs Mepa Yeld, 6eluduHa yaid,
3A0aHHO20 MOYKOU HA MPUSOHOMEMPULECKOU OKPYIHCHOCIU, CUHYC, KOCUHYC, MAH2SEHC U KOMAH2EHC Y2ll08, UMEIOUUX NPOUZBOTILHYIO GETUUUHY,
yucna e u ,

BbINOIHAMb  apupMemuyeckue Oeticmsus, couyemas YCMHble U NUCbMEHHble Npuemvl, NPUMEHSs NPU HeoOXOOUMOCMU BbIYUCTUMENbHbLE
ycmpoucmaea;

HAaxoO0ums 3HAYEHUsl KOPHA HAMYPATbHOU CMeNneHu, CmeneHu ¢ payuoHaIbHbIM NOKA3amenem, 102apu@dma, Ucnoiv3ys npu HeobXooumocmu
8blUUCIUMENbHbIE YCIMPOUCMEA;

NOIb308AMbCIL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,

npPoBOOUMb NO U3BECIHBLIM (YOPMYIAM U NPABULAM NPeoOPA306atUsl OYKEEHHBIX GbIPANCEHUN, GKIIOUAIOWUX CMENeHU, KOPHU, 102apu@dmbl u
mpueoHoMempuieckue QyHKyuu,

HAxXo0umbs 3HA4eHUs: YUCT08bIX U OYKBEHHBIX BbIPAANCEHUU, OCYWECMEss He0OX00UMble NOOCMAHOBKU U NPeodpaA3068aHUsL,

U300paxcames cxemamuyecKku Y20, 8eIUYUHA KOMOPO20 BbIPANCEHA 8 2padycax Uil paouanax,

UCNOIL3068aAMb NPU PEUEHUU 3A0ay MAOIUYHbLE 3HAYEHUS. MPUSOHOMEMPUYECKUX DYHKYULL Yel08;

BbINOIHAMb NEPeso0 GeTUYUHbL Yeld U3 PAOUAHHOU MEPbL 8 2PAOVCHYIO U 0OPAMHO.

B noBceHeBHOM )XU3HU U MTPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

BBITIOJTHATE JCWCTBHS C YUCJIOBBIMH JIaHHBIMH TIPU PEIICHUH 33Ja4 MPAKTHUYCCKOTO XapakTepa W 3a/ad W3 Pa3IMyHBIX o0JacTell 3HAHHIA,
UCIOJB3YS MPU HEOOXOIUMOCTH CITPABOYHBIC MATepUANTbl M BBIYUCIUTEIbHBIE YCTPOHCTBA;

OIICHWBATh, CPABHUBATH U MCIIOJIH30BATH MPU PEIICHUN MPAKTUICCKUX 3a7a4 YUCIIOBBIC 3HAUCHUS PEaTbHBIX BEJIMYNH, KOHKPSTHBIC YHCIIOBBIC
XapaKTePUCTUKU OOBHEKTOB OKPYKAIOLIET0 MHUpa

YPaBHCHI/I}I 1 HCPABCHCTBA

O6anIOMHﬁCH Hay4MuTCA:

Pemiate uHeiHbIe ypaBHEHMS 1 HEPABEHCTBA, KBa/IpaTHbIE ypaBHEHHUS;

pemaTh Jorapupmuueckue ypasHeHus suja log a (bx + ¢) = d u npocreiimume HepaBeHcTBa Bujaa log a x < d;

peliath nokasareiabHble ypaBHEeHUs, Buaa abx+c=d (rae d MOXHO Ipe/ICTaBUTh B BUJIE CTETIEHHU C OCHOBAHUEM a) U MPOCTEHIIIIE HEPABEHCT Ba
Buga ax <d (rze d MOXHO IpeACTaBUTh B BUJIE CTEIIEHU C OCHOBAHUEM a);.



MIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPUYECKOTO YpaBHEHHI BHIA: Sin X =a, cos X =a, tgXx =a, ctgx =a, rae a
— Ta0JIMYHOE 3HAYE€HHE COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON (PYHKIIUU.

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTUX IIPEAMETOB:
COCTaBJIATh U PEIIaTh YPABHEHUS U CUCTEMbI YPABHEHUMN IIPU PELICHUN HECIIOKHBIX TPAKTUYECKUX 3a]ad.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA:

Pewamv  payuonanvuvie, noxazamenvHvle U Jn02apupmuueckue YpaeHeHus: U HEpAGeHcmed, npocmeuuiue UppayuoHdalbHble U
MmpucoHoMempuiecKue ypasHeHus, HepaseHcmeda U ux Cucmembl,;

UCNONBb306aMb MemoObl pelleHUss YPAGHeHULl: NnpugedeHue K GUdy «NpouzsedeHue pPAsHO HYNI0» UIU «YACMHOe DPABHO HYII0Y», 3dMeHd
NepemMeHHbIX,

UCNONIb3068aAMb MEMOO UHMEPBAN08 Ol peuleHUsl HePaBeHCNE;

UCNONBL308aMb 2pAPuYecKull Memoo 051 NPUOIUNCEHHO2O peuleHUsl YPABHEHULL U HEPABEHCNS,

u306padcamov Ha MpUSOHOMEMPULECKOU OKPYHCHOCU MHONCECTNEO PeuleHUll NPOCMetuux mpueoHOMempuyeckux ypasHeHull 1 HepaseHcms,

BbINOJIHANb 0m60p KOpHelZ ypaeHeHuii uiu pemeﬂuﬁ HepaeeHcme 6 coomeencmeuu C OONOJIHUMENbHBIMU YCIA0BUAMU U OSCPDAHUYCHUAMU.

B noBceaHeBHO KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

COCTaBJISTh U pellaTh ypaBHEHUS, CUCTEMbI YPaBHEHUM U HEPABEHCTBA MIPH PEIICHUU 33]1a4 IPYTUX y4EOHBIX MPEAMETOB;
HCIIOIb30BaTh YPABHEHMS U HEPABEHCTBA JUISA IIOCTPOCHUS U UCCIIENOBAHUS POCTEHIINX MATEMAaTUYECKUX MOJENIECH pealIbHBbIX CUTYyallul WIH
MIPUKJIAIHBIX 3a/1a4;

YMETh MHTEPIPETUPOBATH MOTYUYEHHBIN MPU PEIIEHUH YPAaBHEHMsI, HEPAaBEHCTBA WIIM CUCTEMBI PE3YNbTaT, OLIEHUBATh €Tro MPaBoNo100ue B
KOHTEKCTE 3aJJaHHOM peaJbHON CUTYallMH MWW IPUKIATHON 3a1a4H.

OyHKIUU
OOyuaronumiics Hay49UuTCs:

OmnepupoBaTh Ha 6a30BOM yYpOBHE MOHATHUSMU: 3aBUCUMOCTb BEJIWYHH, (DYHKIMS, apryMEHT U 3HaueHue (YHKIMHU, 00IaCTh ONpeNeeHus u
MHOYKECTBO 3HaueHHH (QPyHKIMH, TpauK 3aBUCUMOCTH, rpaduk QyHKIMH, HYIH QYHKIIMU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pACTaHUE Ha
YHICIIOBOM NPOMEXKYTKE, YObIBAHHE HA YHCIOBOM MPOMEXKYTKE, HauOoJbIllee U HaUMEHbIIee 3HaUeHUE (YHKIIMN Ha YUCIOBOM IPOMEKYTKE,
nepuoandeckast pyHKIMs, IEPUOS;



onepupoBaTh Ha 0a30BOM YpPOBHE NMOHATHUAMU: IpsAMas U oOpaTHasl MPONOPLUOHAIBHOCTh JIMHEWHHAas, KBaJpaTUyHas, Jorapupmuueckas u
noka3zareabHask QyHKIMH, TPUTOHOMETPUYECKUE (PYHKIUH;

pacro3HaBarh rpauKy IEMEHTAPHBIX (YHKIHN: TPSIMOM U 00paTHON MPONOPLUUOHATBHOCTH, JIMHEHHOM, KBaApaTUIHOM, JTOoTapru(PpMUIECKON U
MOKa3aTeIbHOU (PYHKITUH, TPUTOHOMETPUUYECKHUX ()YHKIIHH;

COOTHOCHTH TPa(UKH IEMEHTAPHBIX (QYHKIUN: IPSAMON M 00paTHOM MPOMOPLHUOHATIHLHOCTH, JIMHEHHOM, KBapaTHUHOM, JIorapu(hMUIECKOl 1
MOKa3aTeIbHON (QYHKIUI, TPUTOHOMETPUYECKUX (PYHKIUI ¢ (hopMyIaMu, KOTOPEIMUA OHU 33/1aHBI;

HAXOJUTh 10 TpaduKy MpUOIHKEHHO 3HAYCHUS PYHKIUHU B 3alaHHBIX TOUKaX;

OIIpeNIeJIATH 10 TpaduKy cBoicTBa PyHKIMH (HYJIU, IPOMEXYTKU 3HAKOIOCTOSHCTBA, IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIIINE M HAUMEHbIIINE
3HAYEHMS U T.I1.);

CTPOUTH 3CKU3 Ipaduka (QYyHKIMH, YAOBIETBOPSAIOLICH MPUBEJCHHOMY HAa0OpY YCJIOBHH (IPOMEXYTKH BO3pacTaHMs / yObIBaHMS, 3HauUCHHE
(GyHKIMU B 331aHHON TOYKE, TOUKU SKCTPEMYMOB U T.[1.).

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

OIpeJIeNIATh 10 IpaduKaM CBOMCTBA pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH (HauOobIlIMe U HAUMEHbIINE 3HaYCHU s, IPOMEXYTKHU BO3PACTaHUS
1 yOBIBaHUsI, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU MTPAKTUYECKON CUTYALIUU

Obyyarowuiics NOIYYUM 803MONACHOCTNb HAYYUMbCA.!

Onepuposams NOHAMUAMU. 3A6UCUMOCTb GETUYUH, (DYHKYUS, APZYMEHmM U 3HAYeHUue QYHKYuuU, 001acmeb onpeoeneHus: U MHONCECME0 3HAYEHUI
Qyukyuu, epagpux 3asucumocmu, epapux @GyHKyuu, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, 603PACMAHUE HA HUCLOB0OM
npomedxcymke, YObleaHue HA UYUCI080M NPOMENCYMKe, HauboIbulee U HAUMEHbUlee 3HAYEHUe @OYHKYUU HA HUCLOBOM HPOMEINCYMIKE,
nepuooudecKkas QyHKyus, nepuoo, Yemuas u HeuemHas yHKyuu,

onepuposamv NOHAMUAMU: NPAMAA U 0OpaAMHASL NPONOPYUOHATLHOCMb, NUHEUHASA, K8AOPAMUYHAS, N02apu@dmMuieckas u noKazamenbHas
@yuKkyuu, mpuconomempuyecKue QyHKYuu;

onpeodenams 3Ha4eHue QYHKYUU no 3HAYeHuIo apeyMenma npu pasiuiyHslx cnocooax 3a0anus QyuKyuu;

Ccmpoums epaguKy u3y4eHHbIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUX CLYYAsX NO Gpopmyiie nogedeHue u colcmaa QyHKYuil, Haxooums no epaguxy Qyukyuu Hauborbuue
U HaumeHbvluUe 3HAYeHUs,



cmpoumuv 3cKu3 epagpuxa ynkyuu, y0oeiemeopsrouielt npusedeHHOMY HAOOPY YCI08ull (NPOMENCYMKU 803DACMAHUA/YObIBAHUS, 3HAYEHUE
@YHKYUU 8 3A0AHHOU MOUKe, MOUKU IKCMPEMYMOB, ACUMNIMOMDbL, HYIU PYHKYUU U M.0.);
pewams ypasreHus, npocmeliuiue CUcmembl YPasHeHUtl, UCNONb3Ys CGOUCMBA QYHKYULL U UX 2PAPUKOS.

B nosceomnesnoti sicuznu u npu usyuenuu Opyeux yueOHvlx npeomemos:

onpeoenams no paguxkam u UCnOIb3068ambs 0Jis peueHls NPUKIAOHBIX 3a0ad C80UCMEA PeabHbIX NPOYECcCo8 U 3agucumocmelt (Hauboavuiue u
HauMeHbuue 3HAYeHUs, NPOMEINICYMKU O3PACMAHUSL U YOLLIBAHUS YHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMAMOMbL, NePUoo U m.n.);
UHMeEpPNpemupo8ams C80UCMEa 8 KOHMeEKCme KOHKPEMHOU NPAKMUYECKOU CUMYayuu,;

onpeodensams no epapuram npocmeiuiue XapaKmepucmuKku nePUOOUYECcKUx NPpoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe, PAOUOCB3U U OD.
(amnaumyoa, nepuoo u m.n.)

DJIEMEHTHI MATEMATUYECKOr0 aHAIN3a
OO0vyYaroIUica HAYIUTCS:

OmnepupoBath Ha 0a30BOM YpOBHE MOHATHAMM: POU3BOIHAS (PYHKIIMHU B TOUKE, KacaTesbHas K Tpapuky GyHKINH, TPOU3BOAHAS (QYHKIINH;
OIIpeJIeNIATh 3HaUeHUE MPOU3BOIHOM (PYHKIMH B TOUKE 110 M300paXKEHUIO KacaTeabHOM K TpaduKy, MPOBEJCHHOH B 3TON TOUKE;

pelaTh HeCIOKHBIE 331a4K HA IPUMEHEHHE CBA3U MEXKAY MPOMEXYTKaMH MOHOTOHHOCTH U TOUYKaMHU SKCTpeMyMa (DyHKIUH, C OTHOH CTOPOHBHI,
1 IPOMEXXYTKaMHU 3HAKOIIOCTOSIHCTBA M HYJISIMU [TPOU3BOIHOM 3TOM PyHKIIMM — C IPYTOH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

MOJIb3YyACh IpaduKamMH, CpaBHUBAaTh CKOPOCTH BO3pacTaHus (pOCTa, MOBBIIMICHUS, YBEJIWYEHHUS U T.II.) WIM CKOPOCTU yObIBaHUS (MajeHus,
CHIDKEHMSI, yMEHBIIIEHUS U T.I1.) BEIMYMH B pealIbHBIX MPOLIECCaX;

COOTHOCHUTh TpaUKH peajbHBIX IMPOLECCOB U 3aBUCUMOCTEH C MX ONHMCAHUSAMH, BKIIOYAIOIIUMH XapaKTEPUCTHKH CKOPOCTH W3MEHEHHUs
(OBICTpBII POCT, MJIABHOE MOHUKEHUE U T.I1.);

HCIOJIb30BaTh I'paMKH peasibHbIX MPOLECCOB JUIsl PEIIEHUs HECIOKHBIX MPUKJIAJIHbIX 33/1a4, B TOM YHCJIE ONPEess 1o rpaduKy CKOpocTh
X07a mporiecca.

Obyuarowuiics noay4um 603MOHNCHOCb HAYUUMbCA:

Onepupoeams NOHAMUAMU: NPOU3BOOHAS. PYHKYUU 8 MOUKe, KACAMEeNbHAs K epapuKy QyHKYUU, NPOU3800HAs DYHKYUU,
8bLIYUCTIAMb NPOUZBOOHYIO OOHOYIEHA, MHO2OUIeHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,



BbIUUCTIAMb NPOUIBOOHbIE DIIEMEHMAPHBIX PYHKYUL U UX KOMOUHAYUIL, UCNOb3YS CHPABOYUHbIE MANEPUATbL,

uccneoo6ams 8 NPOCMEUUUx CIy4asx QYHKYuu Ha MOHOMOHHOCMb, HAX0OUMb HAUOOIbUUE U HAUMEHbUWUE 3HAYEHUs YHKYUL, Cmpoums
2papuKU MHO20YIEHO8 U NPOCMEUWUX PAYUOHATbHBIX (PYHKYUL C UCNONIb30BAHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3A.

B nosceomnesnoti sicuznu u npu usyuenuu Opyeux yueOHvlx npeomemos:
pewams NPUKIaoHble 3a0adu U3 Ouor02UlY, UIUKY, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMOs, CEA3aHHbIE C UCCIe008AHUEM XAPAKMEPUCTIUK
PEANbHbIX NPOYECCO8, HAXOHCOEHUEM HAUOOILUUX U HAUMEHbUUX 3HAYEHUL, CKOPOCIU U YCKOPeHUs U M.1N.;

UHmMeEpNpemupo8ams NOJYUeHHble Pe3yIbmamyl.

CraTtucTuka u TCOPUA BepOHTHOCTeﬁ, JIOTHUKa 1 KOM6I/IHaTOpI/IKa

OO0vyYaroIUica HAYIUTCS:

OnepupoBarh Ha 0a30BOM YpOBHE OCHOBHBIMU OMHCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO Habopa: cpenHee apupMeTndeckoe, MeIuaHa,
HauOobllIee 1 HaMMEHbIIIEE 3HAYEHHUS;

OlepupoBaTh Ha 0a30BOM YypPOBHE NOHATHUSIMH: YaCTOTa M BEPOSTHOCTb COOBITUS, CIyYalHBIA BBIOOP, OMBITHI C PaBHOBO3MOXKHBIMH
3IIEMEHTAPHBIMU COOBITHUSMU;

BBIYUCIISITH BEPOATHOCTH COOBITUI HAa OCHOBE MOJICYETA YHCIIa UCXOIOB.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

OLICHUBATh U CPAaBHUBATH B MPOCTHIX CIIy4asX BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH;

YUTaTh, CONOCTABIIATh, CPABHUBATh, HHTEPIPETUPOBATh B MPOCTHIX CIy4asX peajbHbIe JaHHbIE, IPEICTABICHHbIE B BUAE TA0JUL, AUarpaMm,
rpaduKoB.

Obyuarowuiics noay4um 603MOHNCHOCb HAYUUMbCA

Hmemwb npedcmasnenue 0 OUCKpeMHbIX U HENPEPLIGHBIX CAYUAUHBIX BEIUYUHAX U PACNPEOeNIeHUSIX, O He3A8UCUMOCTIU CTIVYAUIHbIX 8EIUYUH,
umMemyv npedcmasieHue 0 Mamemamuieckom OHCUOAHUU U OUCNEPCUL CTYUAUHBIX BETUYUH,

uMems npedcmasiienue 0 HOpMaabHOM pacnpeoeienul U NPUMePax HOPMAibHO PACNPEOeNeHHbIX CAYUAUHBIX 8ETUYUUH,

NOHUMAMb CYMb 3aKOHA DONLUUUX YUCET U BbLOOPOYHO20 MEeMOOA USMEPEHUS 8EPOAMHOCTMEN;

umemuv npedcmasierue 06 yCl06HOU 8ePOAMHOCIU U O NOJIHOU 8EPOMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0aY;

UMemsb npedcmasiienue 0 8aMCHbIX YACMHBIX UOAX PACHPEOeleHUll U NPUMEHAMb UX 8 PeUeHUU 3a0ay;

uMems npedcmasiienue 0 KOpperayul CIyyaiuHbixX 6eU4UH, O TUHEUHOU pecpeccuu.



B nosceomnesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:
BbIUUCTIAMD UNU OYEHUBAMb BEPOSMHOCMU COOLIMULL 8 PEATIbHOU JHCUZHIUL,
8b10UPaMb NOOX00sUUE MEeMOObl NPEOCMABIEeHUSL U 00PAOOMKU OAHHBIX,

ymemosv peulaniob HeC/104CHble 3a0a4u Ha NPpUMEHEHUE 3AKOHA bobUUX YUCeN 8 coyuojioceuu, cmpaxoeaHuu, 30pa600xpaHeHuu, obecneuenuu
bezonacrocmu HaceneHus 6 Llp@S’@bl’-lGl:iHblx cumyayusix.

TekcToBbIE 3a1a4N

OO0vyYarIUNCcI HAYYUTCSL:

Pemarb Hec0KHBIE TEKCTOBBIE 33/1a4H Pa3HbIX TUIIOB;

aHAJM3UPOBATh YCIOBHE 3a7a4H, IPU HEOOXOAUMOCTH CTPOUTH VISl €€ PEIICHUSI MaTEMaTHYECKYIO MOJIEIb;

MIOHMMAaTh M MCIOJb30BaTh JUIS peIleHUs 337a4u MH(OpMaIuio, NPeICTaBIEHHYIO B BHJIE TEKCTOBOM M CUMBOJIBHOW 3aIlUCH, CXEeM, TaOJIMiL,
auarpamm, rpaukoB, pUCYHKOB;

JIeUCTBOBATh IO AJIFOPUTMY, COJEPIKALIEMYCS B YCIIOBUH 3a]1auH;

HCI0JIb30BAaTh JIOTHUECKUE PACCYKIEHUS IIPU PEILICHUH 3a7auu;

paboTaTh ¢ N30BITOYHBIMU YCIOBUSIMH, BEIOMpAs U3 Bcell MH(POpMAIUK, TaHHbIe, HEOOXOAUMBIE JIJISl PELIeHUS 3a/1a4H;

OCYILECTBISATH HECIIOKHBIN Mepedop BO3ZMOXKHBIX pellleHuH, BbIOMpas U3 HUX ONTHUMAJIbHOE 110 KPUTEPUSM, cHhOpMYITUPOBAHHBIM B YCIIOBUH;
aHAJIM3UPOBATh U MHTEPIIPETHPOBATH MOJIYUECHHBIE PEIICHHUS B KOHTEKCTE YCJIOBUS 3alauil, BBIOMPATh PEIICHNUs, HE IPOTUBOpEYaIie KOHTEKCTY;
pelaTh 3a/1a4y Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, IO€30K U T.I1.;

pelaTh HEeCJIOXKHBIE 3aJlauH, CBA3aHHBIE C I0JIEBBIM y4acTHEM BO BiaJleHUH (GUPMOH, MpeanpusiTHEM, HEIBUKUMOCTBIO;

pelaTh 3a7aud Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKHMJIOK, KOMMCCUH) M Ha BBIYUCIIEHHE CIIOKHBIX MPOLEHTOB B PAa3JIMYHBIX CXeMaX BKJIAJOB,
KPEAUTOB U UIIOTEK;

pelars MpakTHYEeCKHe 3aJayd, TPeOyIolIe MCIONIb30BaHUs OTPHUIATEIbHBIX YHMCET: Ha OIpe/eleHHe TeMIepaTypbl, Ha OIpeIesIeHHe
MIOJIOKEHMSI Ha BpEMEHHOM OcH (710 HaIlel 3pbl U MocJie), Ha ABMKEHUE IEHEKHBIX CPeJICTB (IPUX0/1/pacxo/), Ha ONpeeIeHUE TITyOUHBI/BBICOTHI
U T.IL;

MCIOJIb30BAaTh MOHATHE MaciuTaba JIsl HaX0XK/IEHUSI PacCTOSHUM U JUIMH Ha KapTax, IJJaHaX MECTHOCTH, IJIaHaX MOMEIEHUH, BEIKPOHKax, Ipu
paboTe Ha KOMIIBIOTEPE U T.II.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:



peaTh HECIIOXKHBIC ITPAKTUUCCKHUE 3a/la4i, BOSHUKAIOIHUE B CUTYyalUAX HOBCC,I[HGBHOﬁ KHN3HU

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUNBCA:

Pewamv 3a0auu pazueix munos, 6 mom uucie 3a0auu NOGbLIUEHHOU MPYOHOCU,

8b10UPaMb ONMUMATLHBIL MEMOO peueHUsl 3a0adu, paccCmMampueas pasiuyHvlie Memoobl,

CMpoums MoOeib peuleruss 3a0a4u, NPo8ooOUMsb 0OKA3AMENbHbLE PACCYHCOCHUSL,

pewams 3a0ayu, mpedyouue nepebopa 6apuanmos, NPoepKU YCio6uil, 8blOOPA ONMUMATLHO20 Pe3yIbmamad,

AHATU3UPOBAMND U UHMEPNPEMUPOBATb Pe3VIbMAmbl 8 KOHMeKCcme YCl08Us 3a0adlU, bloUpams peulenus, He NPomueopeyauue KOHMmeKcmy;,
nepegooums Npu peuwieHuu 3a0aiu UH@Gopmayuro u3 00OHOU Gopmsl 8 Opyeylo, UCHOIL3YS NPU HEOOXOOUMOCU CXeMbl, Mabauyvl, pagduxu,
ouazpammol;

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:
pewams npakmuyeckue 3a0ayu U 3a0asu U3 Opyeux npeomemos

IInanupyemsbie pe3yJbTaTbl 0CBOCHHMS IPOrpaMMBbI 110 reoMeTpHH K KoHIy 10 ki1acca

JInuHoCTHBIE:

BKIIIOYAOIIWX TOTOBHOCTH H CIIOCOOHOCTH o6yqa}01u14xc5{ K CaMOpa3BUTHIO, JIMYHOCTHOMY CAMOOIIPEACICHUIO U CAMOBOCIHHUTAHHIO B
COOTBECTCTBHH C O6HI€‘-ICJ'IOBC‘I€CKI/IMI/I OECHHOCTSAMH,

C(l)OpMI/IpOBaHHOCTB HUX MOTHBAIlUH K 06y‘{eHI/IIO )51 HeHeHaHpaBHCHHOﬁ MO3HaBaTEIIbHOM ACATCIIBHOCTH, CUCTCEMbI 3HAYMMBIX CONHAJIbHBIX U
MEKIINYHOCTHBIX OTHOHICHI/II\/'I, HEHHOCTHO-CMBICJIOBBEIX YCTAHOBOK;

CIOCOOHOCTH CTaBUTH LIETH U CTPOUTH KU3HEHHBIE TJIAHBI,
TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOM JIEATETLHOCTH;

HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, I€TbMH MIIJIIET0 BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U APYTHUX

BHJIaX JCSATEIBHOCTH;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHUIO, HA TIPOTSKEHUH BCEU KU3HU;
CO3HATEJIbHOE OTHOLIEHHE K HEMPEPhIBHOMY 00pa30BaHMIO KaK yCIOBHIO YCIENIHON PO(eCcCHOHATBHON U OOIIECTBEHHOM 1€ TEIbHOCTH.

MeTanpeamMeTrHblie:



® BKJIFOYANOIINX OCBOCHHBIE O0YUYAIONTMMUCS MEKITPEIMETHBIC TIOHSTHS U YHHBEPCAIbHBIC YIEOHBIE IEHCTBUS (PETYISATUBHBIC, TO3HABATEIILHEIE,
KOMMYHHKATHUBHBIE);

® CaMOCTOSTEIILHOCTDH B INITAHHUPOBAHWU M OCYIICCTBICHUU y‘-IG6HOﬁ ACATCIBHOCTH U OpraHU3allun yqe6H0ro COTPYAHHUYCCTBA C IIcgaroraMmu u
CBCPCTHUKAMU,

® CrOoCOOHOCTH K MOCTPOSHHUIO HANBUAYALHON 00pa30BaTeIbHON TPACKTOPUH, BIIaJICHUE HABBIKAMH YI€OHO-HCCIICI0BATEIBCKOM, TPOSKTHOM H
COLIMAJIBHON AeSITEIbHOCTH;

® YyMEHHE  CAaMOCTOSTENbHO  ONpENeNsATh  IeIH  JCATCIBHOCTH M COCTaBIATh  IUIAHBI  JICSTENBbHOCTH; CaMOCTOSITEIILHO
OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEILHOCTH;

®  JICIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHUS TIOCTABJICHHBIX eIl U pealn3aluy IUIaHOB e TeIbHOCTH;

® BHIOMPATH YCHEIIHBIC CTPATETHH B PA3IMYHBIX CHUTYallUsX;

® yMEHHE NMPOAYKTHBHO OOIIATHCS W B3aMMOJEHCTBOBATH B IPOIIECCE COBMECTHOW AEATENBHOCTH, YYUTHIBATh MO3HUIUH JIPYTUX yYaCTHHKOB
JesITeIbHOCTH, YPPEKTHBHO pa3pemarb KOHPIUKTHI,

® RBJIA/ICHNE HaBBIKAMU TI03HABATEILHON, Y4eOHO-MCCIIEI0BATEIbCKOM U IIPOSKTHOM JeITeIbHOCTH, HABBIKAMU pa3pelieHus Ipooiiem;

® CrocoOHOCTB M TOTOBHOCTB K CAMOCTOSITEIIbHOMY ITOMCKY METOZOB PEIICHHSI PAKTUIECKHX 3a71ad, IPUMEHEHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

® TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATENbHON MH(OPMAIIMOHHO- MO3HABATENBHOM NEATENbHOCTH, BKJIIOYAs YMEHUE OPHEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH()OPMAINH, KPUTUIECKU OLIEHUBATh U HHTEPIPETHPOBATH HH(YOPMAIIHIO, TTOIYIAEMYIO U3 PA3IMYHBIX HCTOYHUKOB,

® YMCHHEC MCHOJB30BaTh CpPEIACTBA I/IHCI)OpMaI_[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHH (,uanee — I/IKT) B PpCHICHUU KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBIX 3aJa4d C CO6J'II-OI[€HI/I€M TpG6OB3HHI>i OpPTrOHOMHKH, TCXHUKHN 6630HaCHOCTI/I, TUTUCHBI,
pecypcoc6epe>KeHI/I;I, MMPAaBOBLIX U 9TUYCCKHUX HOPM, HOPM I/IHCI)OpMaI_[I/IOHHOI\/’I 6G3OHaCHOCTI/I;

L] BJIAACHUC HAaBbIKaMHN HOSH&B&TGHLHOﬁ pe(i)HeKCI/II/I KaK OCO3HaHUsA COBepHIaeMI)IX JIGI\/'ICTBI/II\/'I 1 MBICIIUTCIBbHBIX HpOHGCCOB, nux pCSYJ'II)TaTOB 158
OCHOBaHUH, TPaHMI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX TTO3HABATENbHBIX 337]a4 U CPEJCTB UX JOCTHUKECHHUS.
IIpeamerHbIe:
OOyyaronuiics Hay4auTcs
- BIAJICTh T€OMETPUUECKUMH MOHATHSAMHU MPU PEIICHUH 3a/1a4 U TPOBEICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

- CaMOCTOATENBHO (POPMYITUPOBATh ONPEAEICHUs T€OMETPUUECKUX (UTYP, BBIABUIaTh TUIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX €OMETPHUUECKUX
¢uryp u 0o00CHOBBIBATh WJIM ONMPOBEPraTh MX, 0000IIATh WM KOHKPETU3UPOBATh PE3yJbTaThl HA HOBBIX Kjaccax (Uryp, MPOBOAUTH B HECIOKHBIX
cllydasx KjJacCU(PHUKaIuio (GUTYyp MO pa3InyHbIM OCHOBAHUSM;

- UCCIIEJIOBaTh YEPTEXKM, BKIOYas KOMOMHANMM (GUTYp, U3BIEKaTh, UHTEPIPETHUPOBATH U MPeoOpazoBbIBaTh MH(OPMALNIO, MPEICTABICHHYIO Ha
YepTekax;



- pelarh 3aa4d reOMETPUYECKOro COACPKaHUs, B TOM YHCIE B CUTyalUsAX, KOTJa aJrOpUTM pPELICHUs HE CIEAYET SIBHO U3 YCIIOBHS, BBIIOJIHATH
HEOO0XOAUMBIE IJISl PEIICHUS 33/1a4H JJOMIOTHUTEIbHBIE TOCTPOSHHUS, UCCIEI0BAaTh BOSMOXKHOCTh IPUMEHEHHUS TeOpeM U (POpMYIT IJIs peIIeHus 3a/1a4;

- yMeTh (POPMYITHPOBATH U TOKA3bIBATH T€OMETPUUYECKHUE YTBEPIKICHUS;

- BJIAJICTh IOHATHUAMU CTEPEOMETPUM: IIPU3MA, NIapAJUICIICIIUIIE, TUpaMUa, TETPAdIP;

- IMETb IMIPEJICTABICHUS 00 aKCHOMaX CTEPEOMETPUU U CIEJCTBUAX U3 HUX M YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

- YMETb CTPOUTH CEYECHHsI MHOTOI'PAaHHUKOB C MCIIOJIB30BAHUEM Pa3IMYHBbIX METOJOB, B TOM YUCJIE U METOJA CIIEOB;

- AMETb IIPEJICTaBICHUE O CKPEUIMBAIOUINXCA IPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YroJl U PACCTOSHUE MEXy HUMU;

- IPUMEHATH TEOPEMBI O NIAPAJUIEIBHOCTHU MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE IIPU PELICHUU 3a/1a4;

- YMETb IPUMEHSATH NapajiieIbHOE IPOEKTUPOBAHUE AJIs1 U300pakeHust puryp;

- YMETb IPUMEHATH NEPIEHAUKYIIPHOCTH MIPSMOM U IUIOCKOCTH IIPU PELICHUH 3a/1a4;

- BJAJETh INOHATUSAMU OPTOIOHAJIBHOE NMPOCKTUPOBAHUE, HAKIIOHHBIE M UX MPOEKLIHMH, YMEThb IPUMEHATh TEOPEMY O TPEX INEPHEHIAUKYISApax IIpU
peuieHuy 3a1ay;

- BJIaJI€Th OHATUSAMH PACCTOSHUE MEXy GUTypaMH B IPOCTPAHCTBE, OOIIMI MEPIEHUKYIISP IBYX CKPEIIMBAIOLIMXCS MPSIMBIX M YMETh IPUMEHATh UX
IIPY PELICHNN 33]1a4;

- BJIAJIETh [TIOHATHUEM YTOJI MEXKAY IPSIMOU U INIOCKOCTBIO U YMETh IIPUMEHSATD €r0 IPU PEILICHUH 3a1a4;

- BJIAJIETh MTOHATUAMMU JBYI'PAHHBIN YTOJI, YTOJ MEXAY IIJIOCKOCTIAMHU, MEPIEHIUKYIISPHBIC INIOCKOCTH U YMETh IPUMEHATh UX IIPU PELLICHUH 3a1a4;

- BJIAJICTh NOHATHUAMM NPU3Ma, NapajuIeJICIIAIE] U IPUMEHATh CBOWCTBA MTapajuIeIeuIIe1a IPU PELICHUN 3a/1a4;

- BJIAJICTh MTOHATHEM NIPSMOYTOJIBHBIN MapajuIeIeuIIe]] U IPUMEHITh €r0 IPU PELICHUH 3a]1a4;

- BJIAJICTh TOHATHUAMY UPAMU/IA, BUJIbI IMPAMHUJL, YJIEMEHTBI IPaBUIIbHON MUPAMU/IBI U YMETh IIPUMEHATh X MPU PELICHUH 3a7a4;

- IMETh IIPEJICTaBICHNE O TeopeMe Dilepa, MPaBUIbHBIX MHOTOTPAHHUKAX;

- BJIAJIETh [TOHATHUEM ILIOIIAU TOBEPXHOCTEN MHOTOIPAHHUKOB U YMETh IIPUMEHATH €0 IIPU PELICHUU 3a/1a4;

- COCTaBJIATh C MCIOJIb30BAHHEM CBOMCTB T'€OMETPHUECKUX (PUTYp MaTeMaTHUYECKHE MOJIENIN JJIsl PEIICHUs 3a/1a4 IPaKTHUECKOro XapakTepa | 3a/1ad u3
CMEXHBIX JUCLUIIINH, UCCIIE0BATh ITOJIYYEHHBIE MOJEIN U UHTEPIIPETUPOBATH PE3YJIIbTaT;

- ACIIOJIB30BAaTh OCHOBHBIE METO/BI JJ0KA3aTENILCTBA, IIPOBOUTD JOKA3ATEIBCTBO U BBIIIOJIHATE ONPOBEPKEHUE;

- IPUMEHSATh OCHOBHBIE METO/IbI PEIICHHUS MAaTEMaTUYECKUX 3a/1a4.

Obyuarowuiics noay4um 603MOHNCHOCb HAYUUMbCA:
- umMemsb npeocmasienue 06 aKkCUOMAMUYECKOM Memooe;

- gl1adems nNOHsIMuUemM ceomempudecKue mecma mo4eK 6 npoCmMpancmee U ymMenib nPpUMeHnAntb Ux ons peuteHus 36106111,'



- yMemb NpUMeHAMb OJisl peueHuss 3a0ay C80UCmea NIOCKUX U OB8YZPAHHBIX Y2l08, MPexepaHHO20 Yaid, MeopeMbl KOCUHYCO8 U CUHYCO8 Ol
MpexepaHHo2o yana,

- 871a0emb NOHAMUEM NEPNEHOUKYIIAPHOE CeYeHUe NPU3MbL U YMemb NPUMEHAMb €20 NPU peuleHul 3a0ay,

- uMemsb npedcmasierue 0 080UCMEEHHOCMU NPABUTILHBIX MHO20CPAHHUKOS,

- gnademv NOHAMUAMU YEHMPATbHOe U NApallelbHoe NPOeKMUpPO8AHUe U NPUMEHAMb UX NpU NOCMPOEHUU CedeHUli MHO20SPAHHUKO8 MemoOoM
npoexyuil;

- UMems npedcmasiienue 0 pa3eepmKe MHO20SPAHHUKA U KpamyaiuiemM nymu Ha N08epXHOCIU MHO202PAHHUKA

ConeprxaHue y4eOHOTo npeaMera «AJjredpa u Hayajia aHAJIN3a»

Ne | HaumeHoBaHue Koa- Conepxanue
/1 | pa3aesos BO
4acoB

1 IToBTOpEeHME Yucnosble 1 OyKBEHHbIE BbIpaKEHUS. YTIPOIIEHNE BbIpakeHUH. Y paBHeHHs. CHCTEMbl YpaBHEHUIH.

HepaBencTBa. DneMeHTapHble GYHKIUH.

2 JlefCTBIT b IS enwie u parmoHanbpHbIC Yucia. [{eficTBUTENbHBIE YKCia. OECKOHEYHO YOBIBAIOIAs TEOMETPUIECKas
14 | mporpeccus. ApupmMeTnuecknii KOpeHb HaTypanbHOM cTeneHu. CTeneHb ¢ paluoHaIbHBIM U

qucia 3
ACHUCTBHUTCIIbHBIM ITOKAa3aTCIAMU.

5




Crenennas (yHKius 15 Crenennas ¢pyHKIUS, €€ CBOWCTBA U rpaduk. Bzaumuo oOpatHbie QpyHKIMH. PaBHOCKIIBHBIE ypaBHEHHS
U HepaBeHcTBa. MppalnoHanbHble ypaBHeHUs. VppalimoHaibHble HEPaBEHCTBA.

IToka3zarenbHas 14 [NokazarenbHast pyHKIHS, ee cBoiicTBa U rpaduk. [TokazarensHble ypaBHeHUs. [lokazaTenbHbIC

byHKLMSA HepaBeHCTBA. CHUCTEMbI I0KA3aTeNIbHBIX YPaBHEHHUI U HEPABEHCTB

Jlorapudmuueckas 17 Jlorapudgmel. ColicTBa norapudmoB. JlecsTuunbie 1 HaTypaibHbIe JTorapudmel. Jlorapudmuyeckas

byHKLMSA ¢yHKuus, ee cBoiicTBa U rpaduk. Jlorapudpmuyeckue ypaBHenus. Jlorapupmuueckue HepaBeHCTBA.
Panuannas mepa yria. I[loBopor Touku BOKpyr Hauana koopauHat. OrnpeieneHue cuuyca, KOCUHyca u
TaHreHca yria. 3HaKu CUHYCa, KOCHUHYCca U TaHT'eHca. 3aBUCUMOCTh MEKIY CUHYCOM, KOCHHYCOM U

Tpuronomerpuyeckue

FYS— 25 | TaHT€HCOM OJTHOTO M TOTO K€ yria. TpuroHoMeTpudeckue TOXIECTBA, Cunyc, KOCHHYC ¥ TaHTEHC YTJIOB
a u -a. @opmyiisl cinoxkeHus. CHHYC, KOCUHYC U TaHT€HC JBOWHOrO yria. CHHYC, KOCUHYC M TaHT€HC
nosioBuHHOTO yria. ®opmynsl npuBenenns. CymMma 1 pa3HOCTh cuHYcOB. CyMMa 1 pa3HOCTh KOCHHYCOB.

Tpuronomerpuyeckue 19 YpaBHej{I/IH COSX = a, sinx= a, tgx= a. PeleHne TpuroHomeTpuueckux ypaBHeHui. Ilpumeps! pemenus

ypaBHEHHS MPOCTEUIINX TPUTOHOMETPHUIECKUX HEPABEHCTB.
OO6nacTp ornpeeneHus: © MHOXKECTBO 3HAUCHHUH TPUTOHOMETPpUYECKHX QYHKIUI. YETHOCTD, HEYETHOCTD,

Tpuronomerpuyeckue 17 MEPUOJANYHOCT TpUroHOMeTpruueckux GyHkuuii. CBoicTBa u rpaduku GyHKIHi Yy =CO0S X, Yy = sin X,

byHKIIH y =tg x.

IToBTOpEHME M 10 UucnoBsle U OYKBEHHBIE BBIPAXKEHUS. YTIPOIIEHUE BhIpaXXeHUN. YpaBHeHUs. CHCTEMBbl YpaBHEHUH.

pelIeHue 3a1a4y HepaBencTBa. DnemMeHTapHble GYHKLUU.

NUTOI'O: 136

Conep:xanue yuyeonoro npeamera «I'eomeTpus»

1. Bsegenmue (54).
[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpuu. HeKoTophle CIIeCTBHS U3 aKCHOM.

Ocnosnas Yyéeib — INO3HAKOMUTD YHallIUXCs C COACPIKAHUCM KypcCa CTCPEOMCTPHUU, C OCHOBHBIMU ITOHATUAMU U AKCUOMaMH, IPUHATBIMHA B TAHHOM KYpPCC,
BBIBCCTH IICPBBIC CICACTBUS U3 AKCUOM, 1aTh ITPEACTABIICHUC O TCOMCTPUUCCKHUX TCJIaX U UX ITOBECPXHOCTAX, 00 I/I306pa)KeHI/II/I MMPOCTPAHCTBCHHBIX (I)I/Il"yp
Ha 4CPTCKE, O IPUKIAJHOM 3HAUYCHUHN T'COMETPHH.



2. HapanieJbHOCTH NPAMBIX U ILTOCKOCTel (194).
[TapamiensHOCTh MPSAMBIX, MPSAMOM W INIOCKOCTH. B3anMHOE pacrojioXeHHe IBYX MPSIMBIX B IPOCTPAHCTBE. YTOJN MEKIY ABYMS HPSIMBIMH.

[TapannensHOCTB IIIOCKOCTER. TeTpazap U mapayenenunes.

Ocnosnas yeilb — C(bOpMI/IpOBaTB MMpEACTABICHUA YHalIUXCA O BO3BMOXKHBIX ClIy4dasiX B3aMMHOI'O pacCIlOJIOXCHUS IBYX IIPAMBIX B IIPOCTPAHCTBE, HpHMOfI
" IJIOCKOCTH, U3YUUTH CBOMCTBA U MMPU3HAKU MTApaJIJICJIbHOCTH IPSAMBIX U IUIOCKOCTEH.

3. IlepneHAMKYJSIPHOCTH NPSAMBIX H ILIOCKOCTE# (204).
[leprieHAUKYIAPHOCTh NPAMOM M IUIOCKOCTH. IlepmeHauKysassp M HaKJIOHHBIE. YTOl MEXAy HNpsSMOM M IUIOCKOCThIO. JIByrpaHHBIH yrod.

[lepniennukynspHOCTh maockocTeil. Tpexrpanublil yron. [lepneHaukynsapHOCTb MI0CKOCTEH.

OcHosHas yenb — BBECTU NOHATHUS NEPIEHAUKYISIPHOCTH NPSIMBIX U IUIOCKOCTEN, U3YUUTh PU3HAKU NTEPIEHIUKYISIPHOCTH IPSIMOM U MJIOCKOCTH, IBYX
IIJIOCKOCTEH.

4, Muororpanauku (124).
[Tonsitue MuOrorpannuka. [lpusma. I[MTupamuna. [IpaBuiIbHbIE MHOTOTPAHHHKH.

OcHoénas yenb — MO3HAKOMUTD YYalIUXCs C OCHOBHBIMM BHJaMH MHOTOTPaHHHMKOB (TMpU3Ma, MUpaMuja, ycedeHHas nupaMuaa), ¢ popmyioit Diinepa
IUIs1 BBIITYKJIBIX MHOTOI'PaHHUKOB, C TPABUIBHBIMU MHOTOTPAaHHUKAMHM U 3JIEMEHTAaMH UX CUMMETPHH.

5. Bekrtopsl B mpocTpancrsee (64).
BekTopsl. Moy BekTopa. PaBeHcTBO BekTOpoB. CIIOKEHHE BEKTOPOB M YMHOXEHHE BEKTOpa HA YUCIIO. YTOJI MeXay Bekropamu. KoymnHeapHbIe
BEKTOPHI. Pa3noxeHne BeKTopa Mo ABYM HEKOJUTMHEApHBIM BeKkTopaM. KoMianapHbeie BeKTOphL. Pa3noskeHre mo TpeM HEeKOMIUTaHAPHBIM BEKTOPaM.

6. Hosropenue. Pemenue 3axau (64).

TemaTH4ecKoe IVIAHUPOBAHUE «A.Hreﬁpa H HAYaJ1a aHAJIn3a»

Ne HanmenoBanue pa3nenoB u tem Bcero gacos
n/n

1 [ToBTOpEeHME 5

2 JleicTBUTEIbHBIC YHCTIA 14

3 CrenenHast GyHKIUS 15




4 IToka3zarenpHas GyHKIHS 14
5 Jlorapudmuueckas GyHKIUS 17
6 Tpuronomerpuueckue GopMyIbl 25
7 TpuronomeTpuyeckue ypaBHEHUS 19
8 Tpuronomerpuueckue GyHKIUN 17
9 IToBTOpEeHME 10
Htoro 136

TemaTtudeckoe miianupoanue «I'eomerpusi»

TeMa KonnyecTBo 4acoB 1o nporpamme
BBEJ/IEHUE B crepeoMeTpHio S
I'JIABA |. IlapanjeabHOCTh NPAMBIX M IIJIOCKOCTEH 19
§1. I[lapamnenpHOCTb NPSMBIX, IPSMOM U IIIOCKOCTH 5
§2. BzanmHOe pacnoyioxKeHHe NPSIMbIX B IPOCTPAHCTBE. YTOJI MEXKIY ABYMsI MPSIMBIMU 3)
§3. IlapamienbHOCTb IIIOCKOCTEH. 3
§4. Terpadap u napajsienenurne/ 7
I'JIABA |Il. IlepneHauKyJIsIPHOCTH NPSIMBIX H IIOCKOCTEH 20
§1.IlepneHauKyISIPHOCTH NPSIMOI U MIOCKOCTH. 6
§2. IlepnieHauKyIsAp ¥ HaKJIOHHAs. YTOJ MEXKIY NPSIMON U INIOCKOCTBIO. 6
§3. IByrpanssiii yroi. [lepneHaukyasspHOCTb MIIOCKOCTEN 8
I'JIABA I11. MHOrOrpaHHuKkH 16
§1. Ilonsitue MmHOrOrpannuka. [lpuzma 4
§2. Ilupamuia 5
§3. IIpaBuiIbHBIE MHOTOTPAaHHUKH 3
'JIABA V. BekTopbl B IPOCTPaHCTBE 6
§1. IlonaTHe BEeKTOpa B IPOCTPAHCTBE. 1
§2. CnoxeHre U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPA HA YKCIIO 2
§3. KommutaHapHbl€ BEKTOPBI. 3




Hrorosoe noropenue

Htoro

68




