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IHosicHUTEABLHAA 3AIIMCKA

MECTO IIPEJJMETA B YYEBHOM IIJIAHE

B cootBerctBum ¢ I[IpuMepHBIM y4eOHBIM IUIAHOM CpeaHero oomero oOpa3oBaHuUs Ha
u3yueHue anredpsl U Havya aHaiu3a B 11 kimacce OTBOIUTCS:

-yriyOiieHHBINH ypoBeHb — 4 yaca B Henemto (34 nenenu, 136 dacos).

Jannas mporpamma peasinsyercs 1o yueOnuky aBtropoB L. A. Anumosa, FO.M.Konsaruna
u np. «MaremaTuka: anredpa W Hayalla MAaTeMaTHYECKOTO aHajn3a, reoMmerpus. Anredpa u
Hayaja MareMarudeckoro asamuza. 10-11 xmaccel: yueb. ans  001eoOpa3oBaTeNIbHbBIX
opraHusanuii: 0a30BbIil U yriyOieHHbI ypoBeHb». «lIpocBemenuey», 2016.

Coaep:xkanue o0yueHust

Yucia v BbIYMCICHUS

Harypanbuble u nenbie uucna. [IpuMeHeHue NPU3HAKOB JEIMMOCTH IENIBIX YHCEN,
HaubOoapIni o6muit aenutens (nanee — HOJl) u Haumensiuee obmee kpatnoe (nanee — HOK),
OCTaTKOB I10 MOAYIIO, anroputMa EBkinaa 1 pemienus 3a/1a4 B LEJIbIX YHCIax.

KommnekcHple umcna. AnrebOpamdeckass M TpUroHOMeTpuueckas (oOpMbl 3amucu
KOMIIJIEKCHOTO uYncia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAHMHATHOM miiockocTi. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOro 4yHcna. [IpumMeHeHHe KOMIUIEKCHBIX 4YHCEN ISl pelleHds (U3NYECKUuX U
r€OMETPUUYECKHX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHUH C IIOMOINBI0 TPUTOHOMETPUYECKOM
OKPYXHOCTH. PenieHue TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEIICHUS TOKAa3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJABl  pEUIeHUs] CHUCTEM U COBOKYHNHOCTEH  palMOHAJIbHBIX,
UppalMOHANIbHBIX, IOKA3aTeNbHBIX U JIOTApU(MUUYECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHHUW, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ady U
3ala4 M3 pasNUYHbIX oOJacTed HAyKH W pealbHOW >KU3HM, HHTEPIpETaIds MOJy4eHHBIX
pe3ynbTaToOB.

DyHKUUH U TPaPUKU

I'paduk xommosunmu ¢yHkumii. ['eomerpuueckue oOpa3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpadUKy.

I'papuueckue MeToapl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHns 3a1a4 ¢ mapaMmeTpamH.

Hcnonb3oBanue rpadukoB GYHKUUN [UIs HCCIENOBAHUS IMPOLECCOB M 3aBUCHUMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U pealbHON KU3HH.

Havana maTteMaTH4ecKoro aHajam3a

[IpumeneHre Mpon3BOAHON K UCCIIEOBAaHUIO (DYHKIUNA Ha MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETro 3HAUCHUH HeNpPepbIBHON (DYHKIIMM HA OTPE3KeE.



[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIIYUIIEr0 pPELIEHUS B IPUKIAJHBIX
3aavax, JJIs OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (opMynol uiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. [lepBooOpa3Hbie IIEMEHTAPHBIX
¢bynkuuii. [IpaBuiia HaxXoXA€HUS TIEPBOOOPA3HBIX.

NHurerpain. I'eomerpuuecknii CMbICI HHTErpajia. BelyucieHne onpenenéHHoro uHTerpaia
o popmyne Hetorona-JleitGuuma.

[Ipumenenne wuHTErpana ajisl HAXOXACHUS IUIOMIaNell TUIOCKHX ¢HUryp U 0O0BEMOB
r€OMETPUYECKUX TEII.

[Ipumeps! pemenuil auddepeHmanbHbIX ypaBHEHU. MareMatnyeckoe MOJEIMPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO TH(PepeHInaATbHBIX YPABHEHUH.

IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaIaHCcKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMH  OOy4aromerocss KaKk AaKTUBHOTO W
OTBETCTBEHHOTO 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTAaBIEHUE O MaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBIEHUH, MpOLEAyp TpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHUCTBOBATH C COLMAIbHBIMH WHCTUTYTaAMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TpakIaHCKOW UIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY H
HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHIKEHHSIM POCCHUHUCKUX
MaTEeMaTHUKOB M POCCUHCKONW MaTeMaTUYECKOM IIKOJIbI, MCHOJb30BaHUE 3TUX JIOCTHXKEHUN B
JPYrUxX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHME JyXOBHBIX IIEHHOCTEHl  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaga B TOCTPOCHUE
YCTOHYHMBOTO OyIYyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCy)KIEHUIl, BOCIPUUMYHUBOCTh K
MAaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3uveckoro BOCHUTAHMSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u 0e30macHOro oOpasa JKWM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OT/AbIXA, perylspHas (Gu3ndeckas akTHBHOCTS),
(bu3znyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHON JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIIO0US, HHTEPEC K Pa3IUYHbIM cdepam
npodeccHoHABHON EesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMHU, YMEHUE



COBEpIIaTh OCO3HAaHHBIM BBHIOOP Oyaymiedl mnpodeccu W pealn30BBIBATH COOCTBEHHBIE
KU3HCHHBIC IIJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTW4ecKoMy oOOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTHKEHUN BCEH JKU3HU, TOTOBHOCTH K aKTMBHOMY Y4YacTHUIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrHYecKOro BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYIbTYphl, TNOHMMAaHHE BIMAHUS COIMAIBHO-
KOHOMUYECKUX IPOIECCOB HA COCTOSHHE NPHPOJHON M COIHMAIBHOW Cpelbl, OCO3HAHUE
r00AIbHOTO  XapakTepa  SKOJOTMYECKHX  Ipo0OJieM, OpHEHTalus Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU Ui PEeIICHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIeH Cpebl, MIaHUPOBAHUE
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW NMPAKTHKH, MOHUMAaHHE MAaTEMAaTWYeCKOW HayKd Kak chepbl
YeJIOBEUECKOM JeSITeTbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHUS IIMBIIIU3AINH,
OBJIJICHUE SI3BIKOM MAaTEMaTHKH M MaTeMaTUIECKON KyJIbTYPOH KaK CPEeJCTBOM ITO3HAHHS MUPA,
TOTOBHOCTH OCYIIECTBIISITh IPOEKTHYIO U MCCIEI0BATEIBCKYIO ESTEIbHOCTh WHIANBHIyAIBHO U

B TpYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

IMo3naBaTeibHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Jornueckue aAecTBHUA:

BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKHM MaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHUN, OTHOIICHUH MEXKIy TOHATHSAMH, (HOPMYIUPOBATH ONpPENCICHUS IOHATHH,
YCTaHABJIWBATh CYIIECTBCHHBIM NPHU3HAK KiacCU(PHUKAIMKA, OCHOBAHMS Ui OOOOIICHHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYJIHPOBATh W TPEOOPA30OBBIBATH CYKICHHS: YTBEPIAUTCIbHBIC M
OTpHIIaTENIbHbIE, CIMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U W NMPOTHBOpPEUHUs B (aKTax,
JMAHHBIX, HAOMIONEHUSAX W  YTBEPKICHUSX, Npemjaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

JIeNaTh BBIBOJIBI C HMCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJITFOYCHHH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

MPOBOJIUTHh CAMOCTOSITENIbHO JI0OKa3aTeIbCTBA MaTEMAaTUYECKUX YTBEPKACHHUH (TIpsMbIC U
OT TPOTUBHOTO), BBICTpAaHMBATh ApPryMEHTAlUIO, IMPUBOAUTH MPUMEPhl W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

BBIOMpATh CcHoco0 pemieHus y4eOHOUM 3amauu (CpaBHHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

ba3oBble ncciaenoBareibCKue 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIBHO  CIJIAHUPOBAHHBIM  SKCIEPUMEHT, HUCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBICHUSIMH, TTPOIIECCaAMU;



CaMOCTOATENIbHO (popMyIHpoBaTh 000OIIEHUST M BHIBOJIBI IO Pe3yNbTaTaM MPOBEAEHHOTO
HaOJIIOIEHUS, UCCIIEI0BAaHUs, OLIEHUBATH JOCTOBEPHOCTD MOJIYYCHHBIX Pe3yIbTaToOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh IPEANOJIOKEHUS O
€ro Pa3BUTHU B HOBBIX YCIIOBMSIX.

Padora ¢ undopmanueii:

BBISBIIAT IeUIUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETa HA BOTIPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh MHGOpPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATB,
CHCTEMATH3UpPOBATh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
IIpE/ICTaBJICHMUS;

CTPYKTYypuUpOBaTh  MH(pOpMalLMIO, MPEACTaBIATh €€ B  pa3iMuHbIX  (opMmax,
WJUTIOCTPUPOBATH TpauiecKH;

OIICHMBAaTh HAJIE&KHOCTh HMHPOPMALMM IO CaMOCTOSATEIbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ J1eiicCTBUS

Oo01enue:

BOCHpI/IHI/IMaTI) nu q)OpMy.TII/IpOBaTB CY)K)IGHI/ISI B COOTBCTCTBHUH C yCJ'IOBI/IHMI/I n 1ueiisiMu
O6HICHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TO‘IKy 3peH1/1$[ B yCTHBIX U IINCBMCHHBIX
TEKCTax, JAaBaTh IIOSICHCHUA IIO XOJIy pemeHI/m 3aga4u, KOMMGHTI/IpOBaTI) HOJ'Iy‘ICHHI:IfI
pe3ynbTar;

B XOJ€ OOCYKJIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMBI, MPOOIEMEI,
peraeMoi 3a1a4r, BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA MOWCK PEIICHHUsS, COTIOCTABIISTH CBOH
CYXKJIEHUS C CY)KJICHHUSIMHU JIPYTrUX YYaCTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3Inuue U CXOJCTBO
TTO3HIINH, B KOPPEKTHOU (hopme hOopMYITHMpOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJa4d, SKCICPUMEHTA, WCCIACAOBAHMS, MPOEKTA,
CaMOCTOSITEJIPHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3aJad Mpe3eHTAIluu |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTAaBIIATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMPATH CIOCOO pelieHus ¢ y4éTom
HUMEIOILIUXCA PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJ1b, 3MOLIMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pe3yabTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJISl IIpoIlecca U pe3ysibTaTa PeleHusl MaTeMaTUYeCcKOi 3a/1a4H;

NpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PEIICHUHM 3aJa4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa [EIHM U YCIOBHSIM, OOBICHATH NPUYHHBI
JOCTHIKEHHSI WIIM HEAOCTI)KEHUS PE3yabTaTOB JEATEIBHOCTH, HAaXOIUTh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MOHUMATh U WCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOTHI TIpU
pelieHnd y4eOHBIX 3a/ay, TNPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH



OpraHu3aIiio COBMECTHOM palOThI, pacmpenenarh BHIbI padoT, TOrOBAPHBATHCSA, OOCYXKIATh
MIPOLIECC U Pe3yNIbTaT PaboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4IEHAMH KOMAaH/bl, OIIEHHWBAaTh KAauyeCTBO CBOEro BKJIaJa B OOIMMK MPOIYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenms B 10 kiacce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AnreOpa u Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia v BbIYMCITICHUA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PAlMOHAIILHOE YUCIIO, OECKOHEUHasl MepruonyecKas
Ipo0Ob, MPOLEHTHI, UPPALUOHATIBLHOE YHCJIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
qucell, MOJIyJlb IeHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IpOOU U MPOLEHTHI IS pEIIeHUs MPUKIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpacien
3HaHUM U PEATTbHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPaBUJIa OKPYIJIEHUS, MPUKUAKY U OICHKY
pe3yJibTaTa BBIYUCICHUIM;

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTEMEeHb C IIeJIbIM TIOKa3aTesieM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEHIeHMs] MPaKTHYEeCKUX 3a7ad U
MIpe/ICTaBICHUS TaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEeHH;

cBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: JIoTapu(dM 4YHCIA, JECATUYHbIE U HaTypalbHbIC
sorapudmer;

CBOOOJIHO ONEpHpPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIIEPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCHUHYC U APKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ~ OmepupoBaTb  MOHATHSAMM:  TOXIECTBO,  ypPaBHEHUE,  HEPAaBEHCTBO,
PaBHOCWIIbHBIE YPABHEHUS U YPaBHEHUS-CIIEICTBHSI, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHATh PaA3IMYHble METOJbl PELICHHsS] PAlMOHAJIBHBIX M JPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHSTh METO HHTEPBAJIOB JUISI PELLICHUSI HEPABEHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IEepeMEHHON, MHOIOWIEH C
LEeJBIMH  KO3(QQULMEHTaMH, KOPHU MHOTOYJICHA, IPUMEHSTh [JeJieHHEe MHOrowIieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3aaay;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENEIUTENb MaTpuUllbl 2 X 2 W €ro TeOMETPUYECKHUH CMBICH, MCIIONb30BaTh CBOMICTBA
omnpenenuTens 2 X 2 g BBIYMCIECHUS €r0 3HAY€HUs, IPUMEHATh ONPECIUTENN JUIsl PELIEHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBHBIE CUTYallUM C IOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEINM C IOMOLIBI0 MAaTpUll U
OTIPENEINTENEH, UHTEPIIPETUPOBATH ITOITYYEHHBIN pe3ylbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa3oBaHMsl BEIPAXKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHUsl YUCIOBBIX  BBIPAKEHHH, COJEpXKAIIMX CTENEHH C
palOHaIbHBIM [T0KA3aTENEM;



UCIONBb30BaTh  CBOMcTBa  jorapupmoB st mpeoOpa3oBaHusl — JOrapuPMUIECKUX
BBIPAKECHUH;

cBOOOJHO  OMEpHpOBaTh  MOHATHAMHU:  HpPPAalMOHANbHbBIC,  IOKa3aTelbHbIE U
norapu(MUYECKUE ypaBHEHUS, HAXOIUTh MX PELICHUS C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WA OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuueckne (GopmMynbl ans  mpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI,

cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUUYECKOE YypaBHEHHE, TPHUMEHSTh
HE00X0AMMBbIE (POPMYITBI IS PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJICIUPOBATh pEATbHBIC CHUTYallMM Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKCHUS,
yYpaBHEHUs, HEPABEHCTBA II0 YCIOBUIO 3a7a4M, MHCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM alIapara ajireopsl.

DyHKIUUHN U TPaQUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMH: (YHKIMS, CHOCOObI 3a1aHusi (PYHKIMH, B3aHMHO
oOpaTHble (QYHKUMH, KOMHOO3MLIMS (yHKIMH, rpaduk (QyHKUIMM, BBINOJHITH 3JIEMEHTApHBIE
npeoOpa3oBaHusl rpa@UKOB PYHKINIA;

CcBOOOJTHO OTIEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKINY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIMU, TIEPUOHMYECKHUE
(GYHKIIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCHMyMbl W MHHHUMYMBI (YHKIIUH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNEe (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIWS C HATYpadbHBIM M IEJIBIM
nmoxaszatenieM, rpaduk creneHHON (YHKIMU C HATYpaIbHBIM M IENBIM TOKa3zareieM, rpaduk
KOPHA N-0i CTeNeHu Kak QYHKIMK 0OpaTHOMN CTENEHU C HaTypaJbHBIM MOKa3aTeNIeM;

ONEpPHPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTUdHas M JpOoOHO-IMHEHHas (yHKUHUH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHKUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpPHPOBATh MOHATUAMM: TOKa3aTelbHass U Jorapudmuueckas QyHKLIUHU, MX
CBOMCTBA U IpaMKu, UCIOJIb30BaTh UX I'paMKH JUI PELICHUs yPAaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAsl OKPYXHOCTb, OIpE/esICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUH YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipaduku (QYHKUUH U1 HUCCIIEAOBAaHUS IPOLECCOB U 3aBUCUMOCTEH Ipu
pellIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyJiaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoro aHajan3a:

cBOOOJIHO OIEpUPOBATH MOHATHUAMHU: apupMeTHdecKas M IeoMeTpudecKas MpOorpeccus,
0eCKOHEUHO yOBIBaIOIIasi FEOMETPUUECKasi MPOrPECCHs, JIMHEHHBIN U 3KCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs peabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CcBOOOJTHO  ONEpUpOBaTh MOHATUSAMH:  IOCJIEIOBATEIBHOCTb,  CHOCOOBI  3aJaHUs
MOCIIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHHUYEHHbIE TTOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOT0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO OMEpPUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMHU, TOUYKH pa3pbiBa rpadpuka
GbyHKIMHU, aCUMOTOTHI Tpaduka QyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HEMpepbIBHAsE Ha OTpE3Ke, MPUMEHSTh
CBOICTBa HETIPEPBIBHBIX (PYHKIMH [UIs peLIeHns 3a1a4;

CBOOOJTHO ONepUpoBaTh IMOHATHUAMHU: TiepBas W BTOpass MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;



BBIYMCIIATE IPOU3BOJHBIE CYMMBI, IIPOM3BEIEHHUS, YAaCTHOTO M KOMIIO3MLIMU JBYX
(byHKIUH, 3HATh TPOU3BOIHBIC YIIEMEHTAPHBIX (PYHKIIUH;

MCIOJIb30BATh TEOMETPUUYECKHI U (PU3UUECKUI CMBICT MPOU3BOJHOM IS peIICHHs 3aa4.

MHokecTBa M JTOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHSIMH: MHOXECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar [Ulisl ONMCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPH PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBATh MOHATHIMHU: OIpPEICICHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUS W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOydaromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTEMaTUYECKOrO aHAJIN3a»:

Yuciia v BbIYMCICHUA:

CBOOOJHO OINEpPUpPOBaTH TMOHATHSAMHU: HATypaJIbHOE M 1LIEJO€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJIS pEeLIeHus 3aa4, IPUMEHATh anroput™ EBknnna;

CBOOOJHO OINEpUPOBaATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3allMChIBaTh HATYpaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B anreOpanyeckoil u TpUroHoMerpuueckoi ¢opme,
BBITIOJIHATH apu(PMeTHYeCKUe onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMpPpAalMOHANbHbBIC,  IOKa3aTelbHblE U
norapu(pMUUECKHe HEPABEHCTBA, HAXOAUTh UX PEIICHHUs C TOMOIIBIO PaBHOCHIIBHBIX IIEPEXO0JI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUs CUCTEMbI M COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, IIO0KA3aTEJIbHBIX M JIOTApU(PMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHbIE, HUppallMOHANIbHBIE, IIOKa3aTellbHble, JOrapugMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOYJIN U IIapaMeTpBbl;

IPUMEHATH TpapruecKrue METObl AJIs PELICHHs YpaBHEHUHM 1 HEPaBEHCTB, a TaKXkKe 3a/1ad
C ImapaMeTpaMHy;

MOJICIUPOBATh pEaJbHbIC CHUTYallMM Ha s3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/layM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BaHHUEM allapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBINH pPe3ybTar.

DOyHKIUH U TPauUKU:

CTPOUTH TpagUKH KOMMOZULUHN (PYHKIMHA C MOMOIIBIO 3JIEMEHTApPHOTO HCCIEI0BAaHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOUTh TeOMEeTpUYecKhe o00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

IPUMEHATH PYHKIMH JUI MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MTPOLIECCOB.

Havyajna maTeMaTH4eCKOIo aHaJIM3a:



UCIONb30BaTh MPOU3BOJAHYIO [UIA HCCIEIOBaHMA (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;
HAXOJUTh HanOOJIbIlIEE U HAaMMEHbBIIIee 3HAaYeHUs (PYHKIIMU HETPEPhIBHON Ha OTPE3KE;

HCIIOJIb30BaTh IIPOU3BOJAHYIO Ul HAXOKICHHS HAWUJIY4lIEro PELICHUS B NPUKIAIHBIX, B
TOM 4YHUCJIE COLHMAIBHO-DKOHOMMYECKHUX, 3aJadax, UIA OINPENCIICHUs CKOPOCTH M YCKOPEHUS
polecca, 3alaHHOTo (GOpMYIION MIH rpadHKoM;
cBOOOTHO OTIEPUPOBATH MOHITUSAMU: TIEPBOOOpa3Hasi, ONPEACAEHHbBIN HHTETpall, HAXOIUTh
nepBooOpa3Hble ANMEMEHTAPHBIX (YHKIHMHA W BBYHCIATH WHTErpan mo ¢opmyne Hprorona-

Jletbuumna;
HAXOJUTh TUIOMIAU TUIOCKHX (UTYp U 00BEMBI TEJT C TIOMOIIBIO HHTEIPAJIa;

HMCThb IMPEACTABIICHHUEC O MATCMATHYCCKOM MOJACIMPOBAHMKU Ha MNPUMEPE COCTABJICHUSA

muddepeHInaTbHBIX YPABHCHHIA,

peuiaTh MPUKIAAHBIC 3aa4i, B TOM YUCJIC COMUATIbBHO-OKOHOMHWYCCKOTO 1 (1)1/131/I‘~ICCKOFO
XapakTepa, CpeaACTBaAMH MATEMATHYCCKOT'O aHalIn3a

KanengapHo-remaTn4ueckoe mianuposanue B 11A kiacce

(YriryOJieHHbII YPOBeHb) 4 YPOKA B HeleJI0

Noypoka | Hara | Harta | Kom. CognepxaHue MaTepuana [Ipumeuanue
110 110 JacoB HOP
miad | ¢akr
y y

I cemecTp (64 1aca)

1.0000menne 1 cucreMaTH3anus MPOrpaMMHOI0 MaTepHuaJia 32 IpeabIIyIHe KIacChl

(10 yacoB)

1 1 JlelicTBUTENBHBIC YKCIIA

2 1 Crenennas QyHKIUsS

3 1 [TokazaTensHas hyHKITHS

4 1 Jlorapudmuueckass QyHKIHS

5 1 Tpuronomerpuueckue Gopmyst
6 2 TpuronomerpryecKre ypaBHEHHUS




7,8 1

Pemenue 3amau

9 1 Juarnoctudeckasi KOHTpodbHas padoTaNel

10 1 AHanu3 AMarHOCTHYECKOH KOHTPOJIBHOM padoThI

2.Anredpanvyeckue ypapHeHusi. CucTeMbl HEJIMHEHHBIX YPABHEHHU I

(14 gacoB)

11 1 JleieHre MHOTOYJICHOB

12 1 Pemenne anreOpandeckux ypaBHEHHN

13 1 YpaBHeHUsI, CBOISIINECS K aNre0panyecKum

14 1 CucreMbl HEIMHEMHBIX YpaBHEHHH ¢ JByMs
HEU3BECTHBIMU

15 1 Pemenue 3anau

16 1 Paznuanbie criocoObl penIeHns CHCTEM
YpaBHEHUH C IBYMSI HEU3BECTHBIMU

17 1 Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHHI

18 1 Pemenue 3a1auy

19 1 JpobHo-nuuelinas GyHkums u e€ rpaduk

20 1 Pemenue 3a1auy

21 1 Hcnonb3oBanue cBONCTB (PyHKIMI IpU pelIEHUH
ypaBHEHUM, HEPABEHCTB, CUCTEM

22 1 Pemenue 3amay

23 1 KonTpoabHnas pabora Ne2

24 1 AHanM3 KOHTPOJIbHOM pabOThI

3. Tpuronomerpuueckue pynkuuu (11 yacos)

25 1 Ob6nacTe ompeneneHds W MHOXECTBO 3HA4YEHUU
TPUTOHOMETPUYECKHUX (PYHKIIMI

26 1 YeTHOCTS, HEYETHOCTH, MEPUOTUIHOCTD
TPUTOHOMETPHUUECKHUX (PYHKIIMI

27 1 Pemenue 3amau

28 1 Coiicrea ¢pynxumm ¥~ COSX 4 ee rpadux

29 ! CaoiicTBa GyHKINH V=S e rpauk

30 1 CaoiicTBa yHKIHH y=igx . V= CIgY  y o oux
rpaduKu

31 1 Pemenue 3amau

32 1 OO6paTHbIe TPUTOHOMETpHUUECKHE (DYHKITUU

33 1 Ypoxk 006001IeHHS ¥ CHCTeMaTH3alluKA 3HAaHU I

34 1 KontpoabHasi padoraNe3

35 1 AHanu3 KOHTPOIBHOU PaboTHI

4. Tpuronomerpuyeckue ypaBHeHHs NMOBbINIEHHOMH ci10xxHOCcTH (14

4acoB)

36 1 3aMeHBl B TPUTOHOMETPHUIECKUX YPaBHEHUSIX

37 1

38 1 OnHOpOAHBIE TPUTOHOMETPUUECKHE YPAaBHEHUS

39 1

40 1 Bsenenune BCIIOMOI'aTE€IbLHOI0 yria B
TPUTOHOMETPUYECKOM YPAaBHEHUH

41 1

42 1 [IpumeHeHne TpPUTOHOMETPUYECKUX (OPMYN TIpHU
pelIeHNH ypaBHEHUI

43 1

44 1 OT100p KOpHEl B TPUTOHOMETPUUECKOM YPaBHEHUN




45 1 Tpuronomerpuueckas MOJICTAHOBKA B
anre0panvecKnx ypaBHEHHIX

46 2 Ypoku 0000mmIeH s ¥ CHCTeMaTU3alK 3HAHUH

47 1 KonTtpoabhas padora Ned

48 1 AHanmu3 KOHTPOJBHOH paboThI

S.Ipou3BoaHas u ee reoMeTpuYecKuii cMbicia (15 yacoB)

49 1 IIpenen mocnenoBaTENbHOCTH

50 1 [pousBoanas

51 1 [IpousBoaHas creneHHON QyHKIUU

52 1 Pemenue 3anau

53 1 [IpaBuna quddepentmpoBanus

54 1 Pemenue 3anau

55 1 [Ipon3BoAHBIE HEKOTOPBIX IEMEHTAPHBIX QYHKIUN

56 1 Pemrenue 3anau

57 1 T'eomeTpuueckuil CMbICI MPOU3BOIHON

58 1 VYpaBHeHHe KacaTenbHOHN K rpaduKy QyHKINU

59 1 Pemrenue 3anau

60 2 Ypoku 000011IeHNS U CHCTEMaTH3aI[U} 3HAHU T

61

62 1 KonTpoannas padoraNeS

63 1 AHamm3 KOHTPOJBHOM padoThI

II cemectp (76 yaca)

6. [IpuMeHneHue NMPou3BOAHOM K HcciaenoBannio (pynkuuu (11uacos)

64 1 Bo3spacranne 1 yosiBaHue GyHKITAN

65 1 Penrenuie 3anau

66 1 Penrenuie 3anau

67 1 OKCTpeMyMbl (DYHKIIUH

68 1 Penrenuie 3anau

69 1 Penrenuie 3anmau

70 1 IIpuMeneHne IPON3BOIHON K TIOCTPOCHUIO TpaduKOB
hysKIII

71 1 Pemenne 3amau

72 1 Penrenvie 3anau

73 1 Ypoku 0000IeHNS U CUCTEMATH3ANN 3HAHUHA

74 1 KonTposibHasn padoTaNe6

7. IlpumeHenue n

POU3BOJHOI (PYHKIMU K pPelleHHI0 NPUKJIAAHBIX 3a1a4 (13 yacoB)

75 1 HawnGonpmree n HanMeHbIliee 3HAUYSHHS PYHKIIUN
76 1 Pemenue 3agau

77 1 Pemenne 3agau

78 1 MexaHU4YeCKA CMBICT IIPOU3BOTHOMN

79 1 Pemenne 3agau

80 1 Bremyknocts rpaduka GyHKIMH, TOYKK TIeperndoa
81 1 Pemenne 3amay

82 1 CKOpOCTh U YCKOpEHHE

83 1 Pemenne 3amay

84 2 Ypok 0000IIeHHs U CUCTEMATU3AIIUHN 3HAHUN

85 1 KonTpoasnas padoraNe7

86 1 AHanu3 KOHTPOJBbHOH paboThI

8.UnTerpan (16 yacon)

87 ‘ ‘ 1 ‘ [lepBoobpasnast




88 1 Permenne 3amau
89 1 [IpaBuia HaX oK ICHUS MTEPBOOOPA3HOM
90 1 Pemenue 3amau
91 1 [Inomane KpUBOIMHENHON Tparneuuy U HHTErpa
92 1 Pemenue 3amau
93 1 Pemenue 3amau
94 1 Brruncnenve unTerpanoB. BeraucieHue miomaaei ¢
MIOMOIIIBIO HHTETPAJIOB
95 1 Pemienue 3amau
96 1 Pemenue 3amau
97 1 [IpumeHeHue npor3BOAHON U MHTErpaja K peleHuio
MIPAKTHYECKUX 3a/1a4
98 1 Pemenue 3amau
99 2 Ypoku 000011IeHNS U CHCTeMaTH3aI[U} 3HAHUI
100 1 KountpoanbHasi pagoraNe8
101 1 AHanmu3 KOHTPOJBHOM paboThI
102 1 DneMEeHTHl MaTEMaTUIECKOM JIOTUKU
103 1 [IpaBuiio mpou3sBeneHus
1 IlepecranoBku
1 Pasmenienus
1 Coderanus 1 ©X CBOMCTBA
1 bunom HeroToHa
108 1 Ypok 000011IeHHS ¥ CUCTEMATU3AI[UN 3HAHUI
109 1 KonTpoannas padoraNe9
110 1 AHanM3 KOHTPOJIBHOU PabOThI
10.951eMenTHI Teopun BeposiTHocTeli. CTaTcTHKA (12 YacoB)
111 1 CoOpITus
112 1 KomOunammu coOprTuii. [IpoTuBoOmOIoKHOE
COOBITHE.
113 1 BepostHOCTE COOBITHS
114 1 CroxxeHre BepOsITHOCTEH
115 1 Hezasrucnumple cOOBITHA. Y MHOKCHHE BEPOSTHOCTEH.
116 1 CraTtucTrdeckas BepOSITHOCTb.
117 1 CryyaiiHbie BETUIHHBI
118 1 IlenTpanbHBIC TCHICHIINH
119 1 Mepsi pazbpoca
120 1 Ypok 0000IIeHHns ¥ CUCTEMATU3AIIUH 3HAHUN
121 1 KonTposbnas padoraNel(
122 1 AHanu3 KOHTPOIBHOU PabOTHI
11.0600menue u cucreMaTu3amnus yuedonoro marepuasa (11 yacon)
123 1 Pemenue 3amau
124 1 Pemenne 3amay
125 1 Pemenne 3amay
126 1 Pemenne 3amay
127 1 Pemenne 3amay
128 1 Pemenne 3amay
129 1 Pemenne 3amay
130 1 Pemenue 3amau
131 1 Pemenue 3amau
132 1 Hrorosasi koHTpoabHast padbotaNell




133 1 AHanmu3 KOHTPOJBHOH paboTHI
134 4 Pezeps
140 Bcero yacos




MYHUIUITAJIBHOE BIOJIKETHOE
OBHIEOBPA3OBATEJIBHOE YUYPEXKJIEHUE

«IIxoaa Ne2y» r. ’Knanoska

PACCMOTPEHO

PykoBonurens IIIMO
yuuTesaeil MaTeMaTUKU U
UH(POPMATUKHU

Kopnromkuna JI.H.
IIpotokois Nel ot «29» 08
2023 1.

1

COI'JTACOBAHO

3aMecTUTeNb JUPEKTOPA 110
YBP

OctpsikoBa 1. A.

YTBEPXJIEHO
N.o. nupexkropa MBOY
"Ikosma Ne2"

Toncronsarko H.H,
ITpukas Nel ot «30» 08 2023
T.

PABOYASA ITPOI'PAMMA

y4eOHOT0 TIpeIMeTa
«I'eomeTpusa»
11-b knacc

CocraButens padboueit mporpammsl JI.W. KopHromiknHa

Knanoska
2023




HOACHUTEJIBHAS 3AIIMCKA

Paboyas mporpamma cocraBjieHa HA OCHOBAHUU:

-3akoHa «O0 oOpazoBanun» JJHP;

-I'ocymnapcTBeHHOTO 00pa30BaTEIBLHOTO CTAHAAPTA CPEAHETO 00IIero oOpa3oBaHus;

- OcHOBHOI 00pa30BaTENBLHOM MPOTPAMMEBI cpemHero ooOmero 00pa3oBaHUS
MyHnununansHoro  OrokeTHoro ooOuieoOpaszoBarenbHoro  yupexaeHus «llkoma  Ne2y
r.)Knanoska (IIpunsto pemennem neagarorudyeckoro cosera ot 30.08.2021r., IIpotokon Nel);

- paOoueill mnporpamMmbl 1o ydyeOHoMy mnpeametry «l'eomerpusi» 10-11 kmacchr
(pexomennoBaHo pemenuem neacorera ot 30.08.2021r. ITporokomn Nel);

-Paboyero yue6HOTO TNIaHa MBOY «lllkoma No2.

MECTO NIPEAJMETA B YYEBHOM IIJIAHE
B coorBerctBuM ¢ VYueOHBIM IUTaHOM Ha u3ydeHue Marematuku B 10-11kmaccax
MIPEyCMOTPEHO:
. yriyOneHHbIN ypoBeHb — 2 4aca B Heaemo( 34 Henmenu, 68 4acoB)
JlanHas nmporpamma peanm3syercs mo yueOHuky «I'eometpust.» 10-11 xmaccel: yuel. s
00111€00pa30BaTENBHBIX OpPraHu3aIiii: 0a30BbIN U yriryosneHHbI ypoBHWY». JI.C ATtanacsH., B.®
byry3os., C.b Kagomues. u np.

Conep:xanue o0yyeHust

Tena ppamenust

[lonsTHs: UMAMHAPUYECKAs MOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTh, cdepuyeckas
MMOBEPXHOCTh, OOpa3zyromue MmoBepxHOCcTel. Tema BpareHus: UUIWHIP, KOHYC, YCEUEHHBIN
KOHYyc, cdepa, map. Bzaumuoe pacnosioxkenue cepbl U INIOCKOCTH, KacaTeabHas MIOCKOCTh K
chepe. M300paskeHne Ten BpamieHus Ha TIockocTu. Pa3BépTka nunuHapa u konyca. CuMmeTpust
cdepsl 1 mapa.

O06béM. OcHOBHBIE CcBOWCTBA 00BEMOB Tei. Teopema 00 00BEME MNPSIMOYrOIBLHOTO
napajuiefienunena U cienctBus u3 He€. OObEM MPsAMONM M HAKIOHHOM MpPU3MBI, LUIWHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CerMeHTa.

KoMOunanuu Ten BpaiieHus U MHOTOrpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHID,
omucaHHas okoJio mmuiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpalCHUSI.

[Tnomanas MOBEPXHOCTH IMIMHIpPA, KOHYca, Iuiomans chepsl u e€ yacreir. [logobue B
npoctpanctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpazoBanne momobus, romoteTus. PemieHue 3amad Ha MJIOCKOCTH C HCIOJIb30BAHHUEM
CTepEOMETPUYECKUX METOJIOB.

[locTpoenne ceyeHMH MHOTOTPAHHMKOB M TEJ BpallCHUs: CEYEHHsS LWJIMHJIpa
(mapannenbHO M TEPIEHIUKYASPHO OCH), CEYeHHs KOHyca (TmapasulelbHble OCHOBAaHUIO H
MIPOXOJIAIINE Yepe3 BEpUINHY), CEYSHHS Ilapa, METOAbl TOCTPOCHUSI CEUYCHUN: METO] CIIEJOB,
METO/] BHYTPEHHET0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEN IITOCKOCTH.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTopsl B pocTpancTBe. Onepannu HajJ BEKTOpaMu. BekTopHOEe yMHOKEHHUE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOK€HHUs. l[IpsMoyronpHas cucremMa KOOPAMHAT B IMPOCTPAHCTBE.



Koopaunatsl Bekropa. Pa3nokenue Bekropa no 6azucy. KoopaiuHaTHO-BEeKTOPHBII METON MpH
peLIeHUN T€OMETPUYECKUX 3a/1a4.

JBMoKeHHS B IPOCTPAHCTBE

HBmwxkenuss npoctpanctBa. Otobpakenus. J[Bwkenus u paBeHcTBO ¢uryp. OOmue
CBOMCTBA JABWKEHUH. BuAbl IBWKEHMI: NapajlIeIbHbIM IEPEHOC, LEHTPAJIbHAs CUMMETPUS,
3epKaJIbHAsi CHMMETpPHS, IOBOPOT BOKpYT mpsmoii. [IpeoOpazoBanus nogoous. [Ipsmas u cdepa
Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3MIMK  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TpakKIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI M JPYroe), YMEHUE B3aMMOICHCTBOBATH C COLMAIBHBIMH MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JPYrux HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JyXOBHBIX IIEHHOCTEHl  pOCCHUHCKOTO  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTMYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, peEIICHUH, PACCY)KICHHUH, BOCHPHHUMYHUBOCTh K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTh K TPYyZy, OCO3HAHUE IIECHHOCTH TPYJO0JI00US, HHTEPEC K Pa3IU4HbIM cdepam
podeccHOHANBHOMN NEeSTeIbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHHPOBAaHUE
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCIEICTBUN JIJIsl OKPY>KAIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, TOHUMAaHUE MATeMaTHYeCKOW HAyKd Kak cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl Pa3BUTHS IIUBUIIU3ALINH,



OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC yHHBeEpPcalbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE INMPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHIMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTAaHABJIMBATh CYIICCTBEHHBIH MPH3HAK KIACCU(PUKAIMHA, OCHOBAHHMA JUIS OOOOIICHHS W
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MpPeOOpa3OBBIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (hakTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, TMpeajgaratb KpUTEpUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNiaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTHUUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, MPUBOJAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh cHocod pemieHus ydyeOHOM 3amauu (CpaBHMBaThb HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJee MOAXOAAIMI ¢ y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarelbCcKHe NeliCTBHA:

HCIOJb30BATh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBAThH
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEUYHME, NpPOOIEMy, YCTAaHaBIMBATH HCKOMOE M JAHHOE,
(bopMupOBaTh T'MIOTE3Y, APT'YMEHTHPOBATh CBOIO IMO3ULMI0, MHEHHE;

IPOBOJUTh  CAMOCTOSITENIbHO  CIITAHWPOBAHHBI  HKCIEPUMEHT, HCCIEJA0BaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBHCUMOCTEH MeX 1y 00BbEKTaMH, SBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOATENIbHO (popMyIMpoBaTh 000OIIEHUST M BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh IOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE IMPOLECCa, a TAKKE BBIABUIaTh MPEAOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATh J1e(UIUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U TS
pelLIeHns 3a/1a4H;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh HMH(MOPMAIMIO pPA3IUYHBIX BUIOB U  (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEJICTaBIATH €€ B  pas3auuHbIX  (opmax,
WTIOCTPUPOBATH I'paUueCcKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.



KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTL CY)XIACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
OGH.ICHI/IH, SICHO, TOYHO, I'PAMOTHO BbIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W HNHWCBMCHHBIX
TCKCTAaxX, JdaBaTb TIMOACHCHUA IO XOAYy pClICHUA 3aJadud, KOMMCHTHUPOBATH HOJ'Iy‘IeHHBIf/'I
pe3ysbTar;

B X0 00CYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHA C CYKACHUAMU APYTUX YYAaCTHUKOB AHAJIOTa, 06Hapy)KI/IBaTB pasiiniue U CXOACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTAaBIATEL PCE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM pEIIeHHs 3aladd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUAHTHI pelIeHUH ¢ yu€TOM HOBOM HH(OpMAIUN.

CaMOKOHTPOJIb, YMOIMOHATbHbI HHTEJIEKT:

BJIQJIETh HABBIKAMH TI03HABATEILHON pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3ysIbTaTa PElIeHUs] MaTeMaTHYECKOW 3a/1auu;

MPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUH 33Ja4yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIM U YCJIOBHUSIM, OOBICHATH HPUYUHBI
JNOCTHKEHHSI WM HEAOCTI)KEHUSI PE3yJIbTaTOB JESTEIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W WHIUBUIYaIbHOU pabOThI MpH
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHM3aII0 COBMECTHOW paboThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCs, 0OCYXKIAaTh
MIPOLIECC U pe3yNIbTaT paboThl, 000011IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYyNMNOBBIX (GopMax paboThl (0O0CykaeHus, 0OOMEH MHEHUMU, «MO3TOBBIC
ITYPMbI» M HHBIE), BBIIOJIHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJga B OOIMIMI MPOIYKT IO
KpUTEpUIM, CHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSL.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HaydYuTCs:

© CBOOOJIHO OTNEPHUPOBATH OCHOBHBIMU NMOHATUSMHU CTEPEOMETPUU NPH PELICHUU 3a/1a4 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

® [IPUMEHATh aKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IIPHU PELICHUHA I€0METPUUECKUX
3az1a4;

e KJaccU(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



¢ CBOOOJIHO OIEPUPOBATH MOHATUSMH, CBS3aHHBIMH C YIJIaMH B IMPOCTPAHCTBE: MEXKIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMOM U MJIOCKOCTHIO;

¢ cCBOOO/IHO OTIEPUPOBATH OHATHAMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

¢ CBOOOJIHO pAacroO3HABaTh OCHOBHBIC BHJbl MHOTOTPAHHHKOB (TpH3Ma, NHPaMHIA,
MIPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo);

® KJTaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(PHKAITIH;

¢ CBOOOJIHO OIEPHPOBATH TIOHATHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

® BHITIOJIHATH MApaJUIeIbHOE, IIEHTPAIbHOE W OPTOTOHAJIBHOE MPOEKTHUPOBaHUE (QUTYp Ha
TUIOCKOCTD, BBITIONHATH N300pakeHus (PUTYp Ha IIIOCKOCTH;

® CTPOWTH CEUEHHUS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBINOIHATH (BBIHOCHBIC)
IUIOCKHE YEepTeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEpXy, COOKY,
CHH3Y;

®BHIUNCIIATH  IUIOMIAJN  TOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (NIpH3Ma, MUpPaMUa),
Te€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

¢ CBOOOJIHO OIEPHUPOBATH MOHATUSMHU: CHUMMETPHS B TIPOCTPAHCTBE, IEHTP, OCh H
TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPUHU (PUTYPHI;

® CBOOOJIHO OTIEPHPOBATH MOHATHUSIMH, COOTBETCTBYIOUIMMH BEKTOPaM W KOOPIMHATAM B
MPOCTPAHCTBE;

® BEITIOJTHATH JICHCTBYSI HAJl BEKTOPAMH,

epemiaTh 3aJa4d Ha JIOKA3aTENbCTBO MAaTEMAaTHYECKHX OTHONICHWH W HaXOXICHHE
T€OMETPUYECKUX  BEIMYMH, TIPUMEHSS WM3BECTHBIE METOABI TPH  PEUHICHHH
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

® IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a]au;

® U3BJICKaTh, IPEOOPA30BBIBaTh U MHTEPIPETUPOBATh NH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexKaxX U pUCYHKaX;

® IPUMEHSATH M0JIy4YEHHbIE 3HAHUS Ha MPAKTHUKE: CPaBHUBATh U aHAJIU3UPOBATh PEATIbHbIC
CUTyalluH, TMPUMEHATh M3YYEHHbIE TIOHATHS B Ipollecce IOMCKA pPELIeHUs
MaTeMaTu4ecku cHhopMyaupoBaHHON MPOOIEMbI, MOJEINPOBATh PEalbHbIE CUTYallUU
Ha s3bIK€ TEOMETPUHU, HCCIEeNOBaTh IOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara anreOphl, peliaTb MPaKTUYECKHUe
3aJjauy, CBSI3aHHbIE C HAXOXKJAEHUEM FeOMETPUYECKUX BEIUYMH;

® UMETh IPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUHU KaK COCTaBHOM 4acTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kjacca oOyyaroniuiicss Hay4uTcs:

® CBOOOJIHO OIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMHM C LIMJIMHAPUYECKOHM, KOHHUUYECKOH U
cdepuueckoil MOBEPXHOCTIMU, OOBACHATH CIIOCOObI MOJIyYEHHUS

® OTIEPUPOBATH TMOHATUSAMH, CBS3aHHBIMH C TEJIaMU BpallleHUs: LHUIUHIPOM, KOHYCOM,
cdepoil u mapom;

® pacro3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1ap) U OOBICHATH CIIOCOObI
MOJTy4dEHHUs TeJl BPALICHUS;

e KJaccu(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE Cephl U TIIOCKOCTH;

® BHIUUCIIATh BEJIWYHMHBI 3J€MEHTOB MHOTOTPAaHHUKOB M TN BpallleHUs, OOBEMBI U
IUTOIIAM MMOBEPXHOCTEH MHOTOTPAaHHMKOB M TE€J BpallleHHs, T€OMETPHUECKUX Tell C
npUMeHEeHHEM (pOpMYIT;



¢ CBOOOJTHO OIEPHPOBATh MOHITHSIMH, CBS3aHHBIMH C KOMOWHAITUSIMHU T BPAIICHUS H
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B chepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BIrUcaHHas B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS,

® BEIYHCIISATh COOTHOIICHUS MEXIY IUIOIMAIIMHU MMOBEPXHOCTEH W 00BEMaMH TOI0OHBIX
TEJ;

e 300paxaTh W3y4aeMble (UTYpBI, BBITIONHATH (BBIHOCHBIC) TUIOCKUE YEPTEKU U3
PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOHUTH CCUCHUS
TEeJ BpalllCHHUS;

® U3BJICKATh, HHTEPIPETHPOBATh U MIPEOOPA30BHIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PUTypax, MPEJACTABICHHYIO HAa YepTekaxX U PUCYHKAX;

® CBOOOTHO OTICPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

® BBLITIOJTHSATH OTIEPAIIMH HAJl BEKTOPAMHU;

®33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKQPTOBOW CUCTEME KOOPIUHAT;

epemiaTh TEOMETPUYECKHME 3a/ladyd  Ha BBIYHCIEHHWE VYIJIOB MEXAy NPSIMBIMH U
MJIOCKOCTSIMU, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPJAUHATHOTO METOa MPU PEIICHUH;

® cBOOOHO OTIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C JIBJKEHUEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBIOKEHUN;

® BBLITIOJTHATh HM300pa)KEHHUsT MHOTOTPAHHUKOB M TEJ BpalleHUS TPHU MMapauieIbHOM
MepeHoce, IMEHTPATBHON CUMMETPUH, 3€PKATHPHOM CUMMETPHH, TIPH TIOBOPOTE BOKPYT
MpSIMOM, TIPe0Opa3oBaHuUs MOA00US;

® CTPOUTH CEUYCHHSI MHOTOTPAHHUKOB M TEJ BpaIllEHUs: CEUEHUs IJIMHpA (MapauieIbHO U
MEPIEeHIUKYIIPHO OCH), CEYEHHs] KOHYyca (MapaijielIbHble OCHOBAHUIO U MPOXOJSIINE
yepe3 BepUINHY), CEYeHHs 1apa;

® ICTIOJIb30BATh METOJBI IOCTPOEHUS CEYEHMI: METOJ CJIEJ0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

® J0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKICHNUS;

®[IPUMEHATh TeoMeTpuuyeckue (akTbl Ui pelieHUs CTEePeOMETPUUECKUX —3ajad,
MPEANOJIararluX HECKOJIbKO LIArOB PELIEHUs, €CIM yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOM M HESIBHOU opMme;

epemiaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOUIEHHMH M HaxOXKICHUE
F€OMETPUUYECKHUX BEJINYUH;

® [IPUMEHSTh MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKAIMOHHBIE CUCTEMBI IpU
pEeLIEHUN CTEPEOMETPUYECKUX 3a/ay;

® [IPUMEHSTH NIOJIyY€HHbIE 3HAHUS HA PAKTHKE: CPABHUBATh, aHAJTU3UPOBATh U OLICHUBATH
peanbHble CUTYalllH, IPUMEHSTh U3YUYE€HHbIE MTOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCE
MOUCKA pPEIICHUS MaTeMaTU4ecKu CQPOPMYIMPOBAHHOM MPOOIEMBI, MOJECIUPOBATH
peanbHble CHUTyallMd Ha SI3bIKE I'€OMETPUU, HUCCIENOBATH IOCTPOEHHBIE MOJIEIN C
HCIOJIb30BAHMEM TEOMETPUYECKUX TOHSITHHA M TEOpeM, ammapara aiareOpbl, pemiaTh
MPaKTUYECKHE 3a7a4l, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEINYHH;

® METh TIPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUM KaK COCTaBHOW 4acTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI.



KasienpapHo-remaruyeckoe mianuposanue B 11-Axkiacce (yriry0s1eHHbIH
YPOBEHb)

Noyp | Hata mo Hata | Kom. ConepxaHue MaTepuana [Ipumeuanue
OoKa | IIaHy mno 4acoB HoP
¢dakr
y

I cemecTp (64 uaca)

1.006001menne u cucTeMaTH3aUs MPOrPAMMHOI0 MaTepraia 3a NpeAbIAyIue

kJjaccobl (§uacoB)

1 1 ITapaienbHOCTE  OPSIMBIX,  NPSMOM U
ILTOCKOCTH, IJIOCKOCTCH.

2 1 [leprieH AUKYASIPHOCTD MPSIMBIX, IPSIMON U
IUIOCKOCTH, TIJIOCKOCTEH

3 1 Wsmepenne yrioB ©  paccTOsSHUM B
POCTPAHCTBE

4 1 MHoOrorpaHHuKu

) 1 BexTops! Ha mitockoctd. Meros KoopaAuHaT

6, 1 Pemenue 3anau

7 1 Pemenue 3amau

8 1 Juarsoctuieckasi KOHTpoibHas paboraNel

2.BekTopsl B npocTpancTie (10 yacos)

9 1 Anamus k.p.Ilonsitre BEKTOpa B
POCTPAHCTBE

10 1 PaBeHCTBO BEKTOPOB

11 1 Clio)keHre U BRIYUTAHHE BEKTOPOB

12 1 Clio)keHre U BRIYUTAHKE BEKTOPOB

13 1 YMHOKEHHE BEKTOPa Ha YHCIIO0

14 1 YMHOXEHHE BEKTOpa Ha YHCIIO

15 1 Kowmrmmanapusie BekTopa

16 1 KomMmtanapHbie BEKTOpa

17 1 Kontponsaas padorta Ne2

18 1 AHanu3 KOHTPOJIBHOH paOOTHL.

3. MeToa koopauHAT B nmpocTpaHcTBe(14 yacos)

19 1 [IpsimoyrompHass cucTteMa KOOpIWHAT B
IIPOCTPAHCTBE.

20 1 Koopaunatsl BekTOpa

21 1 [IpocTeiinmie 3a1aun B KOOpAUHATAX

22 1 [IpocTeiinmie 3a1a4n B KOOpAUHATAX

23 1 [IpocTeiinmie 3a1a4n B KOOpAUHATAX

24 1 CkansipHOE TPOHM3BEICHHUE BEKTOPOB. YTOI
MEX1y BEKTOPaMH.

25 1 CkansipHOE TPOHM3BEIACHHE BEKTOPOB. YTOI
MEX/y BEKTOpaMHu.

26 1 Breruncnenve yriioB MEKIy TpsIMOi w
IIOCKOCTBIO

27 1 Breruncnenve yriioB MEKIy TpsIMOi w
IIOCKOCTBIO

28 1 JBrxeHus

29 1 JBrxeHus

30 1 JBrxeHus

31 1 Konrtponbhas padora Ne3

32 1 AHanu3 KOHTPOJIBLHOH paboTh

2 cemecTp




4.1naunap, map, kouyc (12 yacon)

33 1 Hunuuap

34 1 ITnoma e MOBEPXHOCTU LIUIUHIPA

35 1 [Tnormams TOBEPXHOCTH IIUIHHPA

36 1 Konyc

37 1 ITnomaas MOBEPXHOCTH KOHYCA

38 1 [Tnormrams TOBEPXHOCTH KOHYCA

39 1 YcedeHHBIN KOHYC

40 1 Cdepa u map

41 1 YpaBHeHHE U IUIOMAAb CPEphI

42 1 Bzaumuoe  pacnonoxkenue  chepsl U

TJIOCKOCTH

43 1 KontponbHas pabora Ned

44 1 AHau3 KOHTPOJIBHOM paboThI
5.00bemblI Tea (15 4.)

45 1 O06BbeM MPSMOYTOILHOTO TTapalIeNIeIUITea

46 1 O6bem npsAMo U HAaKJIOHHON TPU3MBI

47 1 O6bem npsAMo 1 HAaKJIOHHON TTPU3MBI

48 1 O0beM UITHHIPA

49 1 O0beM IUITHHIPA

50 1 O0BeM THUpaMuJIbI

51 1 O6bem nupaMus!

52 1 O06beM KoHYyCa

53 1 O0bem KoHYCa

54 1 O0beM mapa u ero gyacTei

55 1 O0beM mapa u ero gyacTei

56 1 O0beM 1apa ¥ ero yacTei

57 1 Kontponrsaas pabora Ne5

58 1 AHaHM3 KOHTPOJIBHOM paboThI

6.Torosoe 00001IeHNE M CHCTEMATH3ALMs IPOTPAMMHOI0 MaTepuaJia.
IHoaroroska k I'HA.

59 1 [Tnanumerpus

60 1 [IpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE.

61 1 IIpsiMBbIE B TUIOCKOCTH B IIPOCTPAHCTBE

62 1 MHOrorpaHHHKH

63 1 MHOrorpaHHHKH

64 1 Tena u TOBEPXHOCTH BpaIeHAS

65 1 W3mepenne reoMeTpuaeckux BETNIHH

66 1 KoopauHatsl 1 BeKTOPHI

67 1 KonTponsnas padora (utoroBas)Ne6

68 1 AHanu3 KOHTPONBHOH pabOTHI.
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