MHNOACHUTEJBHASA 3AIIUCKA

Jannas pabouast mporpaMma o matemaruke Juig ydammxcst 10-11 kimacca cocraBiieHa B
cooTBeTcTBUM ¢ DenepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO
oOmiero o0pa3zoBaHus, YTBEPXKICHHOrO NpuKazoM MuHHUCTepcTBa 00pa3oBaHUsA M HAyKH
Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897, denepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-
@3 «O6 obpazoBannu B Poccuiickoit @eneparum». CocTaBieHa Ha OCHOBE MPOTPamMMBbl 110
anreOpe W Havyajmam Maremaruyeckoro anammsa 10-11 kmaccoB aBtopo FO.M.Kossrus,
M.B.TkaueBa, nog penakuueir A.b. JKuxdenko u mporpammsl no reomerpun 10-11 kimaccos
aptopoB  JI.C. Artanacsna, B.®. byryzoa, C.b. KamommeBa u ap u np. CormnacHo
QenepanbHOMy 0a3uCHOMY Yy4eOHOMY IIaHy sl 0OO0IIe00pa3oBaTENbHBIX  YUPEKACHUI
Poccwuiickoit @enepannu Ha u3yueHue npeamera «MaTemaTrka» Ha 6a30BOM YPOBHE OTBOJUTCS
170 yacoB B 11 kacce u3 pacyera 5 4acoB B HeAeJI0, U3 HUX KOHTPOJIBHBIX padot — 12 4, 3

49 — BXOJHasd, 3a I MoJIyroaue, unToroBast KOHTpOJIbHaA pa60Ta.

O01mas xapakTepucTHKa y4eOHOr0 npeaMera.
B 6a3oBoM Kkypce coaepxaHue oOpa3oBaHMs, MPEICTABICHHOE B CTapIIed  IIKOJE,
pa3BUBAETCS B CICAYIOIINX HaAIMPaBICHUSAX:

—  DPa3BUTHUE U COBEPIICHCTBOBAHHME TEXHUKH aIreOpanveckux npeoOpa3zoBaHUil, pelieHUs
ypaBHEHUH, HEPABEHCTB, CUCTEM;

— CcHUCTeMaTu3alMs U pacluIiupeHue CBeACHHH O (PYHKUUAX, COBEPILIEHCTBOBAHHE
rpadguyecKux  yMEHHI; 3HAKOMCTBO C OCHOBHBIMM HJCSIMH M  METOJaMU
MaTEeMaTHUYeCKOro aHain3a B O0beMe, IMO3BOJSIOLIEM HCCIEI0BaTh 3JIEMEHTapHbIE
(GYHKIMU U pemaTh NpocTellIne reoMeTpuieckre, Gu3ndeckue U Ipyrue npHuKiIaaHble
3a/1a4y;

—  paclIUpeHHe CHCTEMBbl CBEIECHUI O CBOMCTBaX IUIOCKUX (UIYp, CHCTEMAaTUYEeCKOe
U3Yy4EHHE  CBOMCTB  IIPOCTPAHCTBEHHBIX T€J, pa3BUTUE NPEICTaBICHUH O
reOMETPUUYECKUX U3MEPEHMUSIX;

— DPa3BUTUE TIPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKPY’KaroIleM MHPE;

—  COBEpUICHCTBOBAHME MAaTeMaTHUYECKOTO Pa3BUTHA JIO YPOBHS, O3BOJISIOIIET0 CBOOOIHO
MPUMEHSTh U3y4eHHbIe ()aKThl U METO/bI IIPH PEIICHUU 3a/1a4 U3 PA3JINYHBIX Pa3fiesioB
Kypca, a TaK)Ke UCI0JIb30BATh UX B HECTAHAAPTHBIX CUTYAIUsX;

— ¢dopMHpOBaHHE CIIOCOOHOCTH CTPOUTh U MCCIENOBATh MPOCTEHIINE MAaTeMaTH4YECKHe

MOZCIIN ITpH PCHICHUHN IMPUKIIAIHBIX 3aaa4, 3a1a4 U3 CMCKHBIX TUCIUILINH, yFHY6J'ICHI/IC



3HaHUH 00 OCOOCHHOCTIX INPUMCEHCHUA MATEMATHUYCCKUX MCETOJOB K HMCCIICIOBAHUIO

MIPOLIECCOB U SIBIICHUH B MPUPOJIE M OOIIECTRE.

Heas:

JU1st UCTIOIb30BaHUS B TIOBCEAHEBHOM JKU3HU U 00ECTIEYeHHS BOZMOKHOCTH YCIIEIITHOTO
IPOAOIDKEHUsT 00pa30BaHUS 10 CHELUAIBHOCTSM, HE CBA3aHHBIM C IPHUKIAJHBIM
WCIOJIb30BAHNEM MATEMATHUKH. CTAHOBJIICHUE U PA3BUTHE JIMYHOCTH 0OYUYaIOIIETOCs B €€
CaMOOBITHOCTM ¥ yHUKaJIbHOCTH, OCO3HAaHHE COOCTBEHHOW WHIUBUAYaJIbHOCTH,
IOSIBJICHUE KU3HEHHBIX IUIAHOB, TOTOBHOCTb K CAMOOIIPEACIIECHUIO;

JOCTH)KCHHME  BBIIYCKHUKAaMHU  IUIAHUPYEMBIX  PE3y/IbTaTOB:  KOMIIETCHIUMH H
KOMIIETEHTHOCTEH, OINpeleNsaeMbIX JIMYHOCTHBIMHM, CEMEHHBIMM, OOLIECTBEHHBIMH,
rOCYJapCTBEHHBIMM MOTPEOHOCTAMU M BO3MOXHOCTSMM OOYyYaroIlerocsi CTapliero
LIKOJIBHOTO BO3pacTa, UHAUBUIYaIbHONU 0Opa30BaTEIbHON TPAEKTOPHEHN €ro pa3BUTHS

" COCTOAHUEM 310POBbA.

3agaum :
(dbopMHpOBaHKE POCCUNHCKOM IrpaX1aHCKONW UASHTUUYHOCTH 00YJaroIUXCs;
COXpaHEHHE W pPa3BUTHE KYJIbTYPHOTO pPAa3HOOOPa3Wsi M  S3BIKOBOTO HACIEIHS
MHOTI'OHAIMOHAJIbHOTO Haponaa Poccuiickoit ®enepanuu, peanusanus IpaBa Ha
U3y4yeHHE POIHOIO sI3bIKA, OBJIAJCHHE JAYXOBHBIMH LIEHHOCTAMH U KYJIbTYpOil
MHOTI'OHAIIMOHAJILHOTO Hapoja Pocecuuy;
o0ecriedeHrne pPaBHBIX BO3MOXKHOCTEHM IMOJyuyeHHUs] KAaueCTBEHHOTO CpPEeAHEro OOIIero
o0pa3oBaHUs;
oOecriedeHrne JOCTIDKEHUS  OOy4aroIMMUCS — 00pa3oBaTENbHBIX  pPE3yJbTaTOB B
COOTBETCTBHH C TPEOOBAHUSMH, yCTAaHOBICHHbIMH DenepanbHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CpeaHero obiero oopazoBanus (nanee — PI'OC COO);
obecrieueHre peaau3ali OeCIUIaTHOrO0 OOpa30BaHUsI HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHUs B o0Bbeme OCHOBHOM o0pa3oBaTenbHON IpOTrpaMMBl,
npegycMaTpuBarolleil M3ydyeHue oO0sA3aTeNIbHBIX YYEOHBIX IPEIMETOB, BXOJAIIMX B
yueOHbIi miuaH (y4eOHbIX MpEAMETOB MO BBIOOPY M3 00sA3aTENbHBIX MPEIMETHBIX
oOyacTei, AOMOJHUTENbHBIX YY€OHBIX MPEIMETOB, KYpCOB IO BBIOOPY M OOIIMX JJIst
BKJIIOYEHHST BO BCe Yy4eOHbIE IUIaHBl YYEOHBIX MpEIMETOB, B TOM 4YHCIE Ha
yri1yOJI€HHOM YPOBHE), a TAaKXKe BHEYPOUHYIO JESATEIbHOCTD;
YCTAQHOBJICHHE TpeOOBaHUM K BOCHUTAHUIO M COLMANU3ALMH OOy4aromuxcs, HX

CaMOI/IIleHTI/I(I)I/IKaL[I/II/I nocpcaACTBOM JJUYHOCTHO n O6H.[CCTBCHHO 3HAYUMOM



JCATEIILHOCTH, COIMAJILHOTO M TPaKIaHCKOTO CTAHOBJICHHUS, OCO3HAHHOTO BBIOOpa
npodeccuu, MOHUMaHue 3HaYeHUS MPOGECCHOHATBFHON EATEIBHOCTH JIJIsl YeTIOBeKa U
o0miecTBa, B TOM YHCJIE Yepe3 pealn3aiuio 00pa3oBaTeIbHBIX MPOTPAMM, BXOJSIINX B
OCHOBHYIO 00pa30BaTeIbHYIO MPOTrPaMMYy;

— o0ecrniedyeHre MPEEeMCTBEHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO
00111ero, OCHOBHOTO OOIIETO, CPETHEr0 00IIero, MpodecCHOHATLHOTO 00pa30BaHUS;

—  Pa3BUTHE roCyJIapCTBEHHO-OOIIECTBEHHOTO YIIPaBICHUS B 00pa30BaHMH;

— (GOpMHPOBaHHE OCHOB OIICHKH pPE3yJIbTaTOB OCBOCHHS OOYYAIOIIMMUCS OCHOBHOM
o0pa3oBaTEeIbHOM  MPOrpPaMMBI,  JCATCILHOCTH  IEJAarormyeckux  pabOTHHUKOB,
OpraHM3all}i, OCYIICCTBIIIOMNX 00Pa30BaTEIbHYIO JICATCIIBHOCTD;

— CO3MaHMe YCJIOBHM JUIA Ppa3BUTHS W CaMOpEATW3aluyd  OOy4aroluxcs, s
(dbopMUpOBaHHS 3J0POBOTO, OE30MMACHOTO W JKOJIOTHMYECKH IIeJiecoodpazHoro obpasa
AKHU3HU 00yYarOLUXCS.

— CHCTeMaTu3alMsi CBEICHWH O UHCIAX; UW3YYCHHWE HOBBIX BHUAOB  (opmyi
(TPUTOHOMETPUYECKHX), MPAKTUYCCKHMX HABBIKOB W BBIYUCIHUTEIBHOW KYIBTYPHI,
pacIilipeHre M COBEPIICHCTBOBAHUE alreOpanuecKoro ammapara, ChOpMHUPOBAHHOIO B
OCHOBHOM IIKOJIE MW €ro IpPHMEHEHHE K PpEIICHHI0 MaTeMaTHYeCKUX U
HeMaTEMAaTHYECKHX 3a/a4;

—  pacmupeHHe M CUCTeMaTH3aIusl OOIUX CBEJCHUH O (YHKIHUSAX, MOMOJIHEHHE Kiacca
M3y4aeMbiX (QyHKIHN (TPUTOHOMETPUYECCKUX), HWIUTFOCTPALUS IIHPOTHl TPUMEHEHUS
(GYHKIUH 17151 OTIMCAHUS ¥ M3yYSHUS peaTbHBIX 3aBUCUMOCTEH;

— W3yYCHHE CBOWMCTB TPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHWE YMEHHS TPUMEHSITH
MOJTYYCHHBIC 3HAHMSI IS PEIICHUS MTPAKTHICCKUX 33]1aY,

—  pPa3BUTHE TMPEJACTABICHUH O BEPOSTHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTSAX B
OKpYKaroIlleM MHUPE;

— 3HaAaKOMCTBO C OCHOBHBIMHU UJCAMH U METOAAMHU MAaTEMAaTHYCCKOI'O aHaJIn3a.

IINTAHUPYEMBIE PE3YJIbTATDBI
[Iporpamma oOecrieuMBaeT JOCTHIKEHHUS  CIEAYIOIIMX  PE3yJIbTaTOB  OCBOCHMS
00pa3oBaTeNbHON IPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMS:

JIN4HOCTHBIE Pe3yJIbTATHI:



- BKJIIOYAIOUIMX TOTOBHOCTh U CIOCOOHOCTh OOy4arommMxcs K CaMOpPa3BUTHIO,
JTUYHOCTHOMY CaMOOTIPEEIICHUI0O M CAMOBOCITUTAHHUIO B COOTBETCTBHH C OOIICUETIOBEUECKUMU
LIEHHOCTSIMH;

- c(OpPMUPOBAHHOCT HMX MOTHMBAIlMM K OOYYEHUIO U LEeJICHAIPaBICHHON
MIO3HABATEJIBHOW JIEATEIbHOCTH, CHUCTEMbl 3HAYUMBIX COLHMAIBHBIX M MEXJIMYHOCTHBIX
OTHOUIEHUI, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;

- CIOCOOHOCTH CTABUTH LIEJIA U CTPOUTD JKU3HEHHBIC IJIAHBI;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOU
JIeSATEIbHOCTH;

- HaBBIKU COTPYJHHYECTBA CO CBEPCTHUKAMMU, IE€THbMHU MIAJAIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-UCCIEeIOBATEIbCKOW, MPOEKTHOW H
JpPYrux BUAaX J€ATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEU KU3HU;

- CO3HATEJbHOE OTHOILIEHUE K HEMPEpPbIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIIEUIHON

po(eCCHOHAIIBHON U OOIIIECTBEHHON JEATEILHOCTH.

MertanpeamMeTHble pe3yJbTaThl:

- BKJIIOUYAIOLIMX OCBOEHHBIE OOYYAIOIIMMHUCA MEXKIPEAMETHBIE TIOHATUS MU
YHUBEpCaJbHble YueOHbIE IeHCTBUS (perylIsaTUBHBIE, I03HABATEIbHbIE, KOMMYHUKAaTUBHbBIE);

- CaMOCTOSITENIBHOCTh B IUIAHUPOBAHUM U OCYIIECTBICHUU Y4€OHON NeATENbHOCTH U
OpraHu3ai yueOHOro COTPYAHUYECTBA C ME€JaroraMyu U CBEpCTHUKAMY;

- CHOCOOHOCTh K TOCTPOCHHIO WHJMBUIYaIbHOW 00pa30oBaTeNbHON TpaeKTOPHH,
BJIaJICHHE HaBbIKAMU y4eOHO-HCCIIe0BATENbCKOM, TPOEKTHON U COLMAIbBHON JeSITEeNbHOCTH;

- YMEHHE CaMOCTOSATEIBHO OIPENENATh LEIU AEATEIBHOCTH U COCTaBIATH IUIAHBI
JESTEIbHOCTH;  CaMOCTOSITEJIbBHO ~ OCYLIECTBIISITb, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JeSITENIbHOCTD;

- HUCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI AJI JTOCTHIKEHUS ITOCTABJICHHBIX LENEH U
peann3anyiy IIaHOB JESITEIbHOCTH;

- BBIOMpATh YCIHENIHbIE CTPATETUH B PA3IMUHBIX CUTYaIUsX;

- YMEHHE MPOAYKTUBHO OOIIaThbCsl M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOU
NEeSTeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIMX YYACTHUKOB JEATEIBHOCTH, 3S(P(PEKTUBHO
pasperiatb KOH(PIUKTHI;

- BJIAJICHUE HaBBIKAMHU TI03HABATEIHHOM, Y4EOHO-HMCCIEAOBATEIbCKOM M TMPOEKTHON

NeSITEIbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;



- CIHOCOOHOCTh W TOTOBHOCTh K CAMOCTOSTEIHLHOMY IIOMCKY METOJOB pEeIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3JIMUHBIX METO0B [TI03HAHUS;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEIbHON MH(POPMALMOHHO- MO3HABATEIBbHOM
NEeSTEIbHOCTH, BKIIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX HMCTOYHHKAX HWH(pOpMaluy,
KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH HHGOPMAIUIO, MOIYYaeMYI0 M3 Pa3IUYHBIX
HCTOYHUKOB;

- yYMEHHE WCIOJIb30BaTh CpeICTBAa HHMOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHojoruii (nanee — MKT) B penieHnn KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpraHU3aI[MOHHBIX
3ajau Cc coOmojeHueM TpeOOBaHWM SpPrOHOMHMKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE30I1aCHOCTH;

- BJIaJICHHE HABBIKAMH I[03HABATEIbHON pEe(IEKCHH KaK OCO3HAHMUSA COBEpPIIAEMbIX
JEMCTBUM M MBICIUTEIBHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS U

HC3HaHUA, HOBBIX IIO3HABATCIbHLIX 3a/la4 U CPCACTB UX JOCTUIKCHUA.

IIpeameTHBbIE pe3ybTaThI:

- BKJIIOYAIOIIUX OCBOCHHblE OOYyYarOIIMMHUCS B XOJ€ H3Yy4eHHUs y4eOHOro InpeamMera
YMEHUS, BUABI AEATEIBHOCTHU M0 MOJYYE€HHIO HOBOTO 3HAHMS B PaMKax y4eOHOIo MpeaMeTa, ero
IpeoOpa3oBaHUI0 U MPUMEHEHUI0 B Y4YE€OHBIX, Y4EOHO-TIPOEKTHBIX U COLUAIbHO-IIPOEKTHBIX
CUTYaLUsX;

-popMHpOBaHHE MAaTEMaTUYECKOrO THIA MBIIUICHUS, BIIAJCHUE TI'€OMETPUUECKOM
TEPMHUHOJIOTHEN, KIIFOUEBBIMY ITOHATUSAMH, METOIAMU U IPUEMAaMU;

-c(pOpMHPOBAHHOCTh TMPEJCTABIEHUNH O MaTeMaTHKe, O CHOco0ax OINUCaHUus Ha
MaTEMaTUYECKOM SI3BIKE SIBJICHUN PEAIIBHOTO MUPA;

-c(hopMUPOBAHHOCTH MPEJCTABICHUNH O MaTEMAaTUYECKUX MOHATHUAX, KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, O3BOJIIOIMX ONMMUCHIBAaTh U U3y4aTh pa3HbIE IIPOLECCH] U SBICHUS;
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUSI MATEMATUYECKUX TEOPUH;

- BJIAJICHAE METOJaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PELLICHUS;

-YMEHHUE UX NPHUMEHSTh, MPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHHUS B XOJE PEIICHHUS
3az1ay;

- BJIa/ICHWE OCHOBHBIMU MOHATUSAMU O IJIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

-c(hopMUPOBAHHOCTH YMEHHMSI paclio3HaBaTh Ha YepTekKaxX, MOJEINSAX U B pealbHOM MUDE
reoMeTpuyYecKue pUrypsl;

-IIPUMEHEHNE M3YYEHHBIX CBOMCTB reoMeTpuyeckux ¢Guryp u Gpopmysn Ajis pelieHus

TCOMETPUYICCKUX 3aaa4d U 3a/1a4 C IPAKTHICCKUM COACPIKAHUCM,



-BIIAJICHUE HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX HPOTpaMM IIpH
peLIeHUH 3ajay.

Hcnoab3oBaTh npuOOpeTeHHbIE 3HAHUS W YMEHMA B  HNPaKTH4YeCKOil
NesITeJIbHOCTH U MOBCETHEBHOM JKU3HH JJIS:

-HACClIeIOBaHUs (MOJCNMPOBAHUS) HECIOXKHBIX NPAKTHYECKUX CHUTYyallMii Ha OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB QUTYp;

-BBIYMCIICHUSl [UIMH, IUIOINAACH M OOBEMOB pEAIbHBIX OOBEKTOB TPH PELICHUU
NPAaKTHYECKUX 3aJad, HUCIOJb3ysd NP HEOOXOJMMOCTH CIPAaBOYHMKA M BBIYHCIHUTEIBHBIC

YCTpOICTBA.

TPEBOBAHUS K PE3YJIBTATAM
B pe3ynbrate n3yueHus MaTeMaTUKH Ha 0a30BOM YPOBHE BBITYCKHUK HAYYHTCH:

DJeMEHTEI TCOPUU MHOKECTB M MATEMATHYECKOMN JIOTMKH

8bINYCKHUK HAYYUMbCA!
* OIIEpPUPOBATh MOHATUSAMU: YTBEPK/I€HUE (BBICKA3bIBAHUE), OTPULIAHNE
YTBEPKACHMSI, UICTUHHBIE U JIO)KHBIE YTBEP/KICHMS, CIEICTBUE, YaCTHBIN
cilydyail 001Iero yTBep K /1eHus, KOHTPIPUMED;
* pacno3HaBaTh JIOKHbIE YTBEP)KJIEHHUS, OLIMOKM B pPacCyKIEHHUSAX, B TOM YHCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB;
8bINYCKHUK HAYYUMCA.
e  ONEPHUPOBATH NMOHATUEM ONPENEIECHNS], OCHOBHBIMH BHIaMHU ONPEICIEHUI U TEOPEM;
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:
8bINYCKHUK HAYYUMbCAL:
e IIOCTPOEHMS U UCCIEI0BAaHUSA POCTEUIINX MaTEMAaTHUYECKUX MOJIEIeH
DyHKIMU
Buinycknux nayuumcsi:
e ompeneniaTh no rpaduky CBOMCTBAa (PyHKIMU (HYJIH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIINE 3HaYeHUS U T. I1.);
e  CTPOMTH ACKH3 rpaduka GyHKIMH, YAOBIETBOPSAIOLIEH NpUBEIEHHOMY Habopy
ycIoBUH (IPOMEXYTKH BO3pacTaHUs M YObIBaHUS, 3HaUeHHE (DYHKIUU B 3a/1aHHOM TOYKE, TOUKU
HKCTPEMYMOB, aCUMIITOTHI, HYJIH (PYyHKLINU;
e  BJAJETh MOHATHEM: TPUTOHOMETPUUECKUE (PYHKIIUHU; CTPOUTH UX rpaduKu
U YMETb IPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIMHI MPH pellICHUH 3aj1ay;
e  BJIQJICTh MOHATUEM: ACUMIITOTA; YMETh €T0 MPUMEHSTH MPU PELLICHUN

3ajauy;



B noBceaqHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX YYeOHBIX MPeIMeETOB:
Buinycknux nayuumces:

e ONpENENSTH MO TpaduKaM MPOCTEHINNE XapaKTEPUCTUKH MTEPUOTUTICCKIX
IIPOLIECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE, PATUOCBSI3U U T. M. (aMILIH-

Tyjaa, IEpUoa U T. 11.).

DJIEMEHTHI MATEMATHYECKOTO aHAIN3A

Buinycknux nayuumcsi:

e OmnepupoBaTb NOHATUAMU: IPOU3BOJHASA (YHKIIUU B TOUKE, KacaTelbHasl K

rpaduky QyHKIUH, TPOU3BOIHAS (DYHKINH;

e  OIpEAENATH 3HAaYCHUE MPOU3BOJHON (PYHKIIUHU B TOUKE MO N300PAKEHHIO

KacaTeJNbHOH K rpaduKy, MPpOBEAEHHON B 3TOI TOUKE
e BBIUUCIIATH MPOU3BOJHYIO OJJHOUWIEHA, MHOI'OWJIEHa, KBaJPaTHOI'O KOPHS,
POM3BOIHYIO CYyMMBI (DYHKITHIA;
e BBIYUCIIATH MPOU3BOIHBIE ATIEMEHTAPHBIX (PYHKIMI U X KOMOMHALINH,
UCIIOJIb3YS CIIPAaBOYHbIE MAaTEpUAIIbI;
e ucclenoBaTh (PYHKIMM HA MOHOTOHHOCTb, HAXOJAUTh HAauOOJIbIINE U
HaMMEHBIINE 3HAYeHUS! PYHKIUI, CTPOUTH TpapUKH MHOTOUICHOB H
IPOCTHIX PALMOHATBHBIX (QYHKIUH C MCTIOIH30BAHMEM allllapaTa MaTeMAaTHYECKOTO aHAIH3A.
B noBcegHeBHOI :KM3HM M IPU U3Y4YeHHH JPYIUX y4eOHBbIX NPeMETOB:
Buinycknux nayuumcsi:
e TMONb3ysIChb TIpaduKaMH, CpPaBHUBATh CKOPOCTU BoO3pacTaHus (poOCTa, TOBBIIIEHUS,
YBEJIMYEHUS U T. I1.) WIM CKOPOCTU yObIBaHUS (Ma€HUs], CHUYKEHUS, YMEHBIICHUS U T. I1.)
BEJIMYMH B PeabHbIX MpOIEeccax;
e COOTHOCHTHb TpaUKM peabHBIX IMPOLECCOB M 3aBUCHUMOCTEH C HUX ONHCAHUSAMH,
BKJIIOUAIOLUMHU  XapaKTEPUCTUKU CKOPOCTH H3MEHEHMsI (OBICTpBIH pPOCT, IJIABHOE
MOHWKEHUE U T. I1.);
e HCHOJb30BATh Ipa(UKH peasbHBIX MPOLECCOB I PELICHUS HECIOKHBIX
NPUKJIAJHBIX 33/1a4, B TOM YUCIIE OIpeiesisis o rpaduKy CKOPOCTh X0/
nporiecca;

e pemaTh NpUKIAJHBIE 3a/1a4K U3 ONOJIOTUH, GUBUKH, XUMHH, SKOHOMHUKHU
U JIpYTMX TNPEAMETOB, CBSI3aHHBIE C HCCIEJOBAaHMEM XapaKTEPUCTUK PEAIBHBIX IPOLIECCOB,
HaXOXXJCHHEM HaumOONbIINX M HAUMEHBIIUX 3HAUYEHUH, CKOPOCTH W YCKOpPEeHHs H T. 1.,
MHTEPIIPETUPOBATH MOTYYEHHBIE PE3YJIbTATHI.

CTaTHCTHKA U TCOpHUsA BeDOSITHOCTeI\/’I, JIOTHMKAa 1 KOM6I/IHaTODI/IKa




Buinycknux nayuumces:
e OnepupoBaTb OCHOBHBIMH OIMCATEIbHBIMU XapAaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeHee apuMeTHIECKOe, MeuaHa, HanOOJbIIee U HAaUMECHbIIIEe
3HAYCHUS;
e  ONEPUPOBATH NOHATUSAMM: YACTOTA U BEPOATHOCTH COOBITHSI, CITy4alHbIN
BBIOOP, OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;
e BBIYUCIISATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETA YHCIIA UCXO0B;
e HMETh INPEICTABJICHUE: O JHUCKPETHBIX M HENPEPBIBHBIX CIIyYalHBIX BEJIMYMHAX U
pacnpeneseHusax, 0 HE3aBUCUMOCTH CIIy4alHbBIX BEJIMYUH; O
MaTEMaTUYECKOM OKUJAHUU U TUCIIEPCUU CIy4ailHbIX BEJIMYUH; O HOPMAJIbHOM paclpeesIeHUN
U IIpUMepax HOPMaJIbHO pacpeleaEHHbIX CIyYailHbIX BEJINYUH;
e T[IOHMMAaThb CYTb 3aKOHa OOJIBIIMX 4YMCEI M BBIOOPOYHOTO METOAA H3MEPEHUS
BEPOSITHOCTEM;
e MMETh NIPEJCTABICHNE 00 YCIOBHOW BEPOSATHOCTU U O MOJIHOM BEPOATHOCTH, IPUMEHSITh
UX B pElICHUH 33]1aY;
e MMETh IIPEJICTABICHUE O BAKHBIX YACTHBIX BUJAX paclpeAcIeHUN U
IIPUMEHATH UX B PELICHUH 33]1a4;
e HMMETh IIPEAICTABICHUE O KOPPEISLIUY CIy4alHbIX BEJIMYHH, O JINHEWHON PETPECCUM.
B noBceiHeBHOM KU3HM M TIPM M3YYECHHHU APYTUX NPeIMETOB!
Buinycknux nayuumces:
e  OLIEHUBATh, CPABHUBATb U BBIYUCIIATH B IIPOCTHIX CIydasixX BEPOSTHOCTU
COOBITHI B peasibHOM KU3HU;
e UHUTaTh, COMOCTABJIAThH, CPABHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIyUYasix
peasbHble JaHHbBIC, IPECTABICHHbIE B BUIE TAOIUII, JUarpaMm, rpaduKoB;

TekcToBbIC 3aa9K

Buinycknux nayuumces:
o Pemarp HECIOXKHBIE TEKCTOBBIE 33Ja4X Pa3HBIX TUIIOB, pelIaTh 3aa4K1
pa3HBIX TUIIOB, B TOM YHUCJIE 3a/1a4H [TOBBIIICHHOW TPYIHOCTH;
e  BbIOMPATH ONTUMAJILHBINA METOJI PEIICHUS 3aa4H, pacCMaTpUBasi pa3-
JINYHBIE METOBI;
e AHAIM3MPOBATh YCIOBHE 3a/aud, CTPOUTH I €€ PEIICHUS MaTEeMaTU4YECKYI MOJENb,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUS;
e TIOHMMATh U UCIOJIB30BATH JJIS PEHICHUS 3a71a4l MH(OPMAIHIO, TPEJICTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBHOM 3alIUCH, CXEM, TaOJIUL, 1UarpaMM, rpaduKoB, pUCYHKOB;

o HeﬁCTBOBaTB 10 AJITOPUTMY, COACPKAIIEMYC B YCIIOBUHU 3aa4H,



UCIIOJIb30BaTh JIOTHYECKUE PACCYKJIECHH TPH PELLICHUH 3aJjauy;

paboTaTh C H30BITOYHBIMU YCIOBHMSMH, BBIOMpas U3 Bcell HHpOpManuuM IaHHBIE,
HEOOXOIMMBIE JIJIsl pEIICHUS 3a/1a4H;

OCYILLECTBIIAATh HECIOXKHBIM 1epedop BO3MOXKHBIX pPELICHUH, BbIOMpas W3 HUX
ONTUMAJILHOE IO KPUTEPUSIM, CPOPMYJIMPOBAHHBIM B YCIIOBUH;

aHATM3UPOBATh M HMHTEPIPETUPOBATH IOJTYYECHHBIE PEIICHHS B KOHTEKCTE YCIOBUS
3aJa4u, BHIOMPATh PELICHHs, He TPOTHBOPEYAIUE KOHTEKCTY;

pelaTh 3aa4u Ha pacy€T CTOUMOCTH MOKYIIOK, YCIIYT, IO€310K U T. I1.;

pelaTh HECJIOXKHBIE 3aJaud, CBSI3aHHBIE C JIOJEBBIM YYacTHEM BO BJIaJeHHHM (PUPMOH,
OPEANPUSTHEM, HEIBUKUMOCTBIO;

pemarh 3a7a4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKUAO0K, KOMUCCHH) U Ha BBIYUCIICHHE
CJIO’KHBIX IMPOLIEHTOB B PA3JIMUHBIX CXEMaxX BKJIAJ0B, KPEIUTOB U MIIOTEK;

pelaTh NpakTUYECKue 3ajaud, TpeOyrollue UCIOIb30BAHUS OTPHUIATENbHBIX YHCET: Ha
OTIpe/ieNIeHNe TeMIIePaTyphl, MOJOKEHHSI Ha BPEMEHHOH OCH (10 Hamei 3pbl U MOCHe),
[TyOMHBI/BBICOTHI, HA JIBFDKCHUE JICHEKHBIX CPEACTB (IIPUXOA/PACX0) U T. II.;
UCIOJIb30BaTh IMOHATHE MaciiTaba Uil HAXOXKAECHUS PAcCTOSHUM M JUIMH Ha KapTax,

n1aHaxX MCCTHOCTH, IIJIaHAX HOM@H.[GHHIZ, BLIKpOﬁKaX, IIpu pa60Te Ha KOMIIBIOTEPC .

B noBceaqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

Bbll’lyCKHuK Hayswumcs.

pemiaTh NPAKTUYICCKHUEC 3aJaUr U 3aJa9U U3 JPYTIUX NpCIMETOB.

pemaTh 3a1a4u, TpedyroIue nepedopa BaApuaHTOB, IPOBEPKHU YCIOBUH,

BBIOOpA ONTHUMAJIBHOTO Pe3yJIbTaTa;

aQHAJIM3UpOBaTh U HHTEPIPETUPOBATH pE3ylbTaTbl B KOHTEKCTE YCIOBHUS 3a/ayd,
BBIOMPATH pelIeHus], He IPOTHBOPEYALNEe KOHTEKCTY;
NEPEBOJUTH MPHU PEIICHUH 33aa4i HH(DOPMAILIMIO U3 0JIHOM (OPMBI B IPYTyIO, UCTIOIb3YS

IpU HEOOXOITMMOCTH CXEMBbI, TAOIHIIbI, TPaPUKH, TUArPAMMBI.

Buvinycknuk nayuumcea:

TI'eomempus

— pacrno3HaBaTh OCHOBHBIE BHJbI TeJl BpalleHHs (KOHYC, LUIUHAP, chepa U map), BIaAeTh

CTaHJapTHON KJacCHU(pUKAIUE MPOCTPAHCTBEHHBIX (PUTYp

— u3o0pakaTh H3y4daeMble (UTYpPHl OT PYKH M C HPUMEHEHMEM IHPOCTBIX YEPTENKHBIX

HHCTPYMCHTOB;

— JienaTh (BBIHOCHBIE) MJIOCKHE YEePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUI CBEPXY,

cOOKy, CHU3Y;



— W3BJIEKATh, MHTEPIPETUPOBATh U IPEoOpPa30OBbIBATh MHMOPMALUIO O IPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

— npuUMeHATH Teopemy [Indaropa nmpu BEIYUCICHUH 2JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;
HaXoAuTh OOBEMBI M IUIOIIAAM IIOBEPXHOCTEH TEN BpAIEHUs, I'€OMETPUYECKUX Tel C
IpUMEHEHHEM (OopMyIT;

— MPUMEHATh TeOMEeTpUYecKue (akThl IJIsl PELICHHsS 3a/1ad, MPEAINoJaraloluInX HECKOJIbKO
IIaroB PEUICHHUs, €CIH YCIIOBHSI IPUMEHEHHS 3a/IaHbI B IBHOH (opme;

— pelIaTh 3aJjauu Ha HaX0XKJCHHE Te€OMETPUUYECKUX BEIMYMH 110 00pa3liaM WK ajlrOpUTMaMm;
— (hopMyIMpOBATh CBOWCTBA U IPU3HAKH DUTYD;

— JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS.

BBIIIYCKHUK HAYYUTbCS:

- OIIMCBIBATh B3aMMHOE PACIIOJIOKEHUE NIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

-CTPOUTDH CEYECHHSI MHOTOIPAaHHUKOB;

— - BBIUUCJISITh PACCTOSIHUS U YIJIbI B IPOCTPAHCTBE;

— IPUMEHATHh TeoMeTpudeckue (aKThl JUIsl PELIEeHUs 3ajad, IPEANoJaralolliiX HECKOJIbKO
I1aroB PEUIeHHUs, €CIH YCIIOBHSI IPUMEHEHMs 3a/1aHbl B IBHOH popme;

— pelIaTh 3aJjaud Ha HaX0XKJCHUE TeOMETPUUYECKUX BEJIMYMH 0 00pa3iiaM Wn ajropuTMam;
— (hopMyIHpPOBATh CBOWCTBA M MTPHU3HAKH (DUTYD;

— JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUSL.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

BhInycKHUMK Hay4uuTCSA:

— COOTHOCHUTH aOCTpaKTHbIE T€OMETPUYECKUE MOHATUS U (DAKTBl C PEaJTbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYaIUsIMU;

— HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp IS pEeLIeHUs TUIIOBBIX
3a/1a4 MPaKTUYECKOTO COAEPIKAHMUS;

COOTHOCUTH 00BEMBI COCYI0B OIMHAKOBOM (POPMBI pa3IMYHOIO pa3Mepa;

BBIIYCKHUK HAYYUTbCS:

— HCIIOJIb30BaTh CBOMCTBA TI'E€OMETPUYECKUX (UTYp A peleHHus 3afad IMPaKTHYECKOro
XapakTepa M 3aJ1ad U3 APYrux oosacTei 3HaHU.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

BbInycKHUK Hay4uHuTCA:

— OnmnepupoBaTh NOHATUSAMM: AEKApTOBbl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOpPaMHM, CKaJspHOE

MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHLI;



— HaXOJUTh KOOPJAMHATHl BEpUIMH Ky0a M MPSIMOYTOJBHOTO MapaileNieluIeaa, pacCTOsIHUE
MEXIY IBYMSI TOUKaMU;

BBIITYCKHUK HAYYUTHCA:

— HaxoJIUTh CYMMY BEKTOPOB M NPOHU3BEJCHHE BEKTOpPA Ha YHCIO, YrOJ MEXAY BEKTOPaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— 3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT;

— pemiath TpOoCTeHIMe 3aa49i BBEICHUEM BEKTOPHOTO Oasuca.

Hcropus 1 METOAEI MAaTEMAaTHKHU

BBINYCKHUK HAYYHTCS:

I OHI/ICBIBaTB OTACJIIbHBIC BbBIIAOIIUCCA pGSyJIBTaTLI, HOHY‘-IGHHBIG B XoIe paSBI/ITI/IH
MaTEeMaTHKH KaK HAyKH;

— 3HAaTh NPHUMEPhl MATEMAaTHYCCKUX OTKPBHITHH M MX aBTOPOB B CBS3M C OTCYECTBEHHOH WU
BCEMHUPHON UCTOPHEHA;

— IIOHUMAThb pOJII) MAaTCMAaTHUKU B pa3BI/ITI/II/I POCCI/II/I;

— HpI/IMeHﬂTB NU3BCCTHBIC MCTOObI HpI/I peHIeHI/II/I CTaHI[apTHI)IX n HCCTaHIIapTHI)IX
MaTEeMaTHYECKHUX 3aJa4;, MCIIO0JIb30BaTh OCHOBHBIC METOJbI JIOKA3aTelIbCTBA, IPOBOJUTH
JIOKA3aTeIbCTBO U BBIIOJIHATH OMPOBEPIKECHUE;

— 3aMedaTh U XapaKTepH30BaTh MATEMaTHUYCCKHE 3aKOHOMEPHOCTH B OKpYKaroIIeH
JNEHCTBUTEILHOCTH U Ha UX OCHOBE XapaKTEPHU30BATh KPACOTY M COBEPIICHCTBO OKPYXKAIOIIETO
MUpa, a TAK)KE IPOU3BEICHUIN HCKYCCTBA;

BBIMYCKHUK HAYYUTHCS:

-HpCHCTaBJ'IflTB BKJIaJ BBIJAIOIINXCSA MAaTEMATHUKOB B paSBI/ITI/IC MAaTCMATUKN U HUHBIX Hay‘-IHBIX
oOJacren;

-IIPUMEHSTH MPOCTEHIIINE TPOrPAMMHBIE CPEICTBA U PIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI

IpUu pCHICHUH MATEMATUYCCKUX 3a/1a4.

COJAEP)KAHUME ITPOI'PAMMBI
YYEBHOI'O IPEIMETA «MATEMATHUKA»,



11 KJIACC

(170 4, 5 yaca B HeeNN10)

MOJYJIb «Anredpa u HayaJi1a aHAJIHA32»

1. IloBTOpenne Kypca ajredpbl 1 HaYaJI MaTeMaTH4eckoro anaansa 10 kiacca (44)

Crenenp c JeHCTBUTENBHBIM MoKa3zareneM.llokasarensHas QyHKIus, JorapudmMudeckas
¢ynkuus. Tpuronomerpuueckue Gopmyisl. TpuronomeTpudeckrue ypaBHEHuUs.

2. Tpuronomerpudeckue pynkuuu (184).

OcHOBHas LIeNb — H3YYUTh CBOMCTBA TPUTOHOMETPHUYECKUX (YHKLUH, CPOPMHUPOBATH
YMEHME Y4YalUMXCs NMPUMEHATh 3TU CBOMICTBA NpU PELICHUU YPABHEHHH HEPaBEHCTB, CTPOUTH
rpadukyd TpUroHoMeTpudeckux ¢GyHkuuid. OOnacTh OINpeneseHUuss M MHOXKECTBO 3HAYCHUH
TPUTOHOMETPUUYECKUX (YHKLHUH.

YETHOCTh, HEYETHOCTb, MNEPUOJUYHOCTH TPUTOHOMETpHUEcKHX (yHKIU. CBolicTBa
bynkuuu y=cosx u e€ rpadux. CpoiictBa pyHKIMU y =sinx u e€ rpadux. CBoiicTBa PyHKINU
y=tgx u e€ rpapuk. OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIUU.

3. IlpousBoanas u e€ reomerpuyeckuii cMbica (184).

OcHoBHast 1enb — JOOUTBCA YCBOGHMS YyYallUMUCA TOHATUS  I[POU3BOJHOINM;
chopMHpOBaTh YMEHHE HAXOJUTH MPOU3BOIHBIE C MOMOIIBI0 (hopMyn muddepeHIpOBaHNUS;
chopMHpOBaTh YMEHUE HAXOAUTh YPaBHEHUE KacaTeNbHOH K rpaduky QyHKIUH.

IIpenen  mocnenoBarenbHOcTH. [lpenen  ¢ynkumu. HenpepblBHOCTH — (yHKLHUH.
Omnpenenenue MIPOU3BOAHOM. [IpousBoHas CTEIIEHHOHN GbyHKIUH. [IpaBuiia
mudepennpoBanus. [Ipon3BoiHbIE HEKOTOPBIX 3MeMEHTapHbIX (yHKUUN. ['eomerpuueckuit
CMBICII IPOU3BOAHOM.

4. Ilpumenenne NPpoU3BOAHOM K HccaeNoBaHNIO pyHKkmi (154)

OcHoBHast 1enb — c(HOpPMHUPOBATH YMEHHUE Y4YalllUXCSl BBINOJHATH MCCIEI0BaHUE
(GYHKIIMH U TOCTPOEHHE TPaUKOB ¢ TOMOUIBIO IPOU3BOJHOM.

Bospacranue u yosiBanue GpyHkiun. OkctpeMymsl GyHKIuU. Hanbonbiee 1 HauMeHbIee
3HayeHue ¢yHkuuu. IIpousBonHas BTOporo mnopsjaka. BeimykinocTs W TOukM neperubda.
AcumnTotsl rpagukoB ¢pyHkiuil. [loctpoenne rpadukoB GyHKINH.

5. IlepBooOpa3nas u unrerpaj (10u).

OcHoOBHas 1enb — JOOUTHCS YCBOEHHUS YYAIIUMHUCS TOHATHUS MEpBOOOpa3HONW M MpaBUII
HaXOXXJeHUs TepBooOpa3HOl; chopMUpOBaTh YMEHUE HAXOAUTH MEepBOOOpa3Hble (QYHKIUN IO
M3YYEHHBIM TIpaBUjaM; MO3HAKOMHTH Y4YalIUXcs C MOHSATHSAMH KPUBOJMHEHHON Tpareuuu,

HHTErpaia, HaX0XKACHUEM HHTCIpajia U HJ'IOHI&}IGﬁ C IMOMOLIBIO UHTETpAJIA.



[TepBooOpasnas. IlpaBuna HaxoxIeHUs TEpBOOOpa3HbIX. [Lmomank KPUBOIMHEHHOM
Tpanenuu. VHTerpam M ero BblUMCIEHHE. Bpruucinenue miomaneid ¢GUrypsl ¢ MOMOIIBIO
UHTErpaioB. [I[ppumMeHeHne MpOM3BOAHON U MHTEIPAJIOB JUISl pEIeHUs (PU3MUECKUX 3ajad.

6. KomOnnaropuka (9 v).

OcHoBHast 1eldb — CO3AaTh YCJIOBHS JUIsl Pa3BUTUS KOMOWHATOPHOTO MBIIIICHHUS
yUalxcs; MO3HAKOMHUTh YYaIlluXCs C TEOpUEeH coeIMHEeHUU; o00CHOBaTh Gopmyny buHoma
Herorona. IlpaBuno mpousseneHus. Pasmemenus ¢  nosropeHusiMu. [lepecraHoOBKH.
Pazmenienus 6e3 moBropenuii. Coueranus 6e3 moBropeHuit 1 bunom HeroToHa.

7. DJ1eMeHTbI TeOPUHU BEPOSATHOCTH (64)

OcHoBHas 1eTb — CHOPMHUPOBATH TOHSATHE BEPOATHOCTH CIIyYaHOTO HE3aBUCHMOTO
cOOBITHS; CPOPMUPOBATH YMEHHE PeIIaTh 3a/1a4i Ha IPUMEHEHUE TEOPEMBI O BEPOSATHOCTH JIBYX
HECOBMECTHBIX COOBITUH M Ha HAXOXJACHHE BEPOSTHOCTU MPOHU3BEIACHHS IBYX HE3aBHUCHUMBIX
coObITuii. BepositTHOCTh cOOBITHS. YclOBHasg BeposATHOCTh. ClOXKEHHE BEpOSTHOCTEH.
BepositTHOCTh TpOM3BEIEHNS HE3aBUCUMBIX cOObITU. Dopmyna beprynu

8. YpaBHeHusi 1 HepaBeHCTBA ¢ IByMs llepeMeHHbIMH (64)

OcHoBHas 11eN1b — O0YyYUTh IPHEMaM pPEelIeHHs] ypaBHEHUM, HEPABEHCTB M CHCTEM C JABYMS
NIEPEMEHHBIMH, YPABHEHUSIMU U HEPABEHCTBAMU, COJIEpPKAIINE TApaMETPHI.

JInHeliHbIe ypaBHEHUS U HEPABEHCTBA C JIBYMsI IIepeMEHHbIMU. HenuHelnble ypaBHEeHU U
HEPAaBEHCTBA C JIByMsl IIEPEMEHHBIMH. YPABHEHMsSI U HEPAaBEHCTBA C JIBYMSl IEPEMEHHBI MU,
coJiepKaliie napameTpbl

9. 3ak/ounTe]bHOE NMOBTOPEHHEe NPH MOATOTOBKEe K HTOrOBOH aTTecTaluM IO
aareope (164)

Crenensb ¢ neificTBUTenbHbIM nokazateneM.CrenenHas ¢yukuus [lokasarenpHas QyHKIuUS.
Jlorapupmuueckas  ¢yHkuus. TpuroHomerpudeckue Gopmynsl.  TpuUroHOMeTpUUYECKHE
ypaBHeHMs. TpuroHomerpuyeckue ¢(yHkiuu. IIpomsBopHas UM €€ reoOMeTpUUYECKUH CMBICI.

[Tpumenenue nmpou3BoHOM K uccienoBannio pyakuun. [Ipodusiit EI'D.

Monyab «I'eomerpus»

1.IloBTOpenune kypca reomerpuu 10 kiacca( 3 yaca)
[TapaienpHOCTB, NEPIIEHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEH. MHOTOIpaHHUKH.
BexTopsl B mpocTpaHcTBE.
2.Meton koopauHAaT B npocTpancTie (18 yacos)
[IpssmoyromnpHas cuctemMa KoopJauHAT B mpocTtpancTBe. Koopaunatel BekTopa. CBs3b

MCXKOY KOOpAHMHATaMH BEKTOPOB W KOOpAWMHATaMHW TOYCK. HpOCTeI\/'IHII/Ie 3aJa4u B



KOOpAMHAaTaxX. YTrojl Mexay BekTopamu. CKalsipHOE MPOU3BEAECHHE BEKTOPOB. Bhruuciienue
YIJIOB MEXAY MNPSMBIMM M IUIOCKOCTSIMH. JIBuxkeHus. llentpanbHas cummerpus. OceBas
cummeTrpus. 3epkainbHas cummerpus. [lapanneneHbiii mepenoc. IIpeoOpa3oBanue
nogoous.

JlaHHBIN pa3gesn sBIsSeTCs HEMOCPEACTBEHHBIM IPOJOJIKEHUEM Ipeabayero. Beoaurcs
MOHATHE NPSIMOYTOJIbHOM CHUCTEMBbl KOOPJAMHAT B IPOCTPAHCTBE, NAIOTCSA OIPEAEICHHUS KO-
OpAMHAT TOYKH U KOOpJAMHAT BEKTOpa, pacCMAaTPUBAIOTCA MPOCTEHIINE 33a]]aul B KOOpAMHATAaX.
3areM BBOJUTCS CKaISIPHOE MPOU3BEICHIE BEKTOPOB, KPATKO MEPEUUCIISIOTCS ero cBoicTBa (6e3
JTI0Ka3aTeNNbCTBA, MOCKOJIIbKY COOTBETCTBYIOILIUE JOKAa3aTeIbCTBA ObLIN B Kypce IJIaHUMETPUH) U
BBIBOZATCA (POPMYIIBI ISl BBIYMCICHHUS YTJIOB MEXAY ABYMS HPSIMBIMH, MEXKIY NPSMOU WU
IUIOCKOCTBIO. JlaH Takke BBIBOJ| YPAaBHEHUS IUIOCKOCTH U (POPMYIIBI pacCTOSHUS OT TOYKH 0
IJIOCKOCTH.B KOHIIEe pa3aena u3ydyaroTcs IBHXKEHHUSI B IPOCTPAHCTBE: LIEHTpaIbHAsi CUMMETPUS,
OceBasi CHMMETpHUs, 3epKaJlbHasi CAMMETPHSL.
3.Unaunap, konyc, map (16 yacon)

[Tonsatne mmmuuapa. Ihromane nmoBepxHocTH IwmHApa. Ilonstue xonyca. Ilmomans
MOBEPXHOCTU KOHyca. YceueHHbIH KkoHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaumuoe
pacnionoxenue cepsl u mwiockoctu. KacarenpHas mnockocTts k cepe. [Inomans chepsi.

OcHoBHas OeJIb — AaThb yd4alluMCsa CUCTCMATHUYCCKUE CBCIACHUSA 06 OCHOBHBIX T€JIaX U
MOBEPXHOCTSIX BpallleHUs] — IWIMHAPE, KOHYce, chepe, mape.

N3ydyenne kpyrapix Ten (UMIMHApA, KOHYCa, IIapa) U HUX MOBEPXHOCTEH 3aBepIiaet
3HAKOMCTBO Y4YalllUXCS C OCHOBHBIMH TMPOCTPAHCTBEHHBIMU (GUTrypamMu. BBOISTCS MOHATHSA
HUAJTUHAPUYECKOW U KOHMYECKOW IMOBEPXHOCTEH, NMUIMHApPA, KOHyca, ycedyeHHOro Konyca. C
MOMOIIBIO  Pa3BEPTOK OMNPEACNISIOTCA IUIOMIAAA HMX OOKOBBIX ITOBEPXHOCTEH, BBIBOISTCS
COOTBETCTByIOIIME (OPMyINbl. 3aTeM [AalTcs ompeneneHus cdepbl U I1apa, BHIBOJUTCS
ypaBHEHHE c(epbl U ¢ €ro MOMOIIBIO UCCIEAYETCS BOIPOC O B3aUMHOM PACHOJIOXKEHUU CheEphl U
wiockoctd. [lnomane chepsl ompenensercs Kak IMpenen IOCIEI0BAaTENbHOCTH IUIOLIaen
OMMCAHHBIX OKOJIO c(hepbl MHOTOTPAHHUKOB IPU CTPEMJIEHUU K HYJII0 HauOOJIBIIETO pazMepa
KaKIoW rpaHd. B 3amauax paccMaTpuBarOTCs pa3iUyHble KOMOWHAIIMHM KPYTJIBIX Tel U
MHOTOI'PAHHUKOB, B YaCTHOCTH OIMCAHHBIE U BIIMCAHHBIEC TPU3MbI U TUPAMHU/IBI.
4.00bembl TeJ (17 yacos)

O6beM mpsiMoyrosibHOrO mapasmienenunena. O0bemMbl IpsIMON pU3Mbl U HUIUHApPA. OO0BEMbI
HAKJIOHHOH TIPU3MBI, TUPaMUIBI U KOHyca. OO0beM mapa u miomaab chepbl. OObeMBbI MAPOBOTO
CErMEHTA, IapOBOT0 CJIOS U ILIAPOBOT0 CEKTOpA.

OcHoBHas IOEeJIb — BBCECTH IIOHATHEC o0ObeEMa Telna M BBEIBECTH q)OpMy.TII)I JJIs1 BBIYUCJICHUA

00BEMOB OCHOBHBIX MHOT'OI'PaHHUKOB U KPYTJIBIX TEJI, U3YUYEHHBIX B KypCe CTEPEOMETPHUH.



[Tonsatne oObeMa Tena BBOAWTCS AHAJOTHYHO TOHATHIO TUIOINAAHM IUIOCKOW (UTYPHI.
DopMyTUPYIOTCS OCHOBHBIE CBOMCTBA 0OBEMOB M Ha UX OCHOBE BBIBOAMTCSA opmyna oObema
MPSIMOYTOJIBHOTO TMapaijiesieluIe i, a 3aTeM MPSMO IPU3Mbl U IIIMHAPA. DopMyIibl 00BEMOB
JPYTUX TEJl BBIBOAATCS C IMOMOIIBIO HMHTETrpadbHOW (opmynbl. Dopmyna o0bema Imapa uc-
TIOJIB3YETCS TSI BEIBOJA (POPMYIIBI TUTOIIAIH Chephl.

6. 3aka0ouuTeIbHOE MOBTOPEHHE MPH MOATOTOBKE K MTOrOBOM aTTeCTAMU 10 reOMeTPUH
(14 yacoB)

Ipaxmuueckue u npuxiaonvie 3adauu no nianumempuu va EI'D no mamemamuxe
YetpipexyroiabHUKH. ['eomeTpusi Ha kieTuaTol Oymare. [IpakTHdeckue ¥ MPUKIATHBIC 3a1a4H.
[Ipocrefimme 3agaun B KoopanHaTax. Tpuronomerpus. 3aoauu no cmepeomempuu va EI'D no

mamemamurxe. Ilpuzma. Iupamuna. Konyc. Humuaap. Chepa. Hlap.



