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AHHOTaNUs
Paboune mporpamMmsl cpenHero (IoJHOoro) obmero o0pa3oBaHus 1Mo aaredpe ¥ HayajaM aHaau3a U

TEOMETPHH COCTaBJICHBI HA OCHOBE DyHIAMEHTANBHOTO spa coAepkaHus oOpa3oBanus u TpeboBaHui, K
pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CpeTHEro (MOITHOro) 0011iero o0pa3oBaHus,
npeAcTaBieHHbIX B DepepaibHOM TOCYIapCTBEHHOM 00pa30BaTEeIbHOM CTaHIApPTE CPEAHEro (IOJIHOTO)
oOmiero oOpa3oBanus. B Heil Tak e yIUTHIBAIOTCS OCHOBHBIE MJIEH U 1oJIokeHus [IporpamMMbl pa3BuTHS U

(hopMHPOBaHHS YHUBEPCATBHBIX YICOHBIX JCUCTBHM ISl CPEAHETO (ITOJIHOTO) 00IIero oOpa3oBaHuUs.

ConepkaHre MaTeMaTHYECKOTo OO0pa3oBaHUsS B CPEIHEU IIKOJIE BKIIOYACT CICAYIOIIME pPa3eiibl:
aneebpa, QyuKyuu, HAYAIA MAMEMAMUYECKO20 AHANU3A, BEPOAMHOCMb U CMAMUCIUKA, 2e0Mempusl.
Hapsiny ¢ 5TuM B HEro BKJIIOYEHBI JIBA JOTOJHUTEIBHBIX pa3/ieNia: JI02UKA U MHONCECMBA, MAMEMAmMuKa 6
ucmopuyeckoM pazeumuu, 4YTO CBSI3aHO C pealn3alnuei 1ened oOlie WHTEUIEKTYalbHOTO U oOIe-
KylIbTypHOTO pa3Butusi yuammxcsa. CojepikaHue KaXJIOoro W3 JITHUX pa3esioB pa3BOpAuMBaeTCS B
COJIEPKATEITHHO-METOUYECKYIO JIMHUIO, TMPOHU3BIBAIONIYI0O BCE OCHOBHBIC pa3lielbl COJCP)KaHUS Ma-
TeMaTH4eCKOT0 00pa30BaHMs HAa JAHHOMW CTYIIEHU 00yUYEHUSI.

Conepxxanme pazaena «Anredpa» CIyKUT 0a30i s JadbHEHIIETO W3YYCHUS YJalluMUCS
MAaTeMaTHKH, CIMOCOOCTBYET PAa3BUTHIO HX JIOTHYECKOTO MBIIUICHHs, (OPMHUPOBAHUIO YMEHHUS TIOJb-
30BaThCsl AITOPUTMAMU, a TaKKe MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IMOBCEIHEBHOM
JKU3HUA. 3aBEpIICHUE YHUCIOBOW JIMHUU: CUCTEMATH3allMsl CBEACHUW O JEHCTBUTEIBHBIX YHCIAX, O
KOMIUIEKCHBIX YHCIIaX, 0o0Jiee CIOKHBIE BOTMPOCHI apu(METUKHU: anroputMm EBKiImma, oCHOBHas Teopema
apudmetuku. S3pIK anreOpbl MOAYEPKUBACT 3HAYCHHE MAaTEMaTHUKU KakK s3blKa JUIsl TOCTPOEHUS
MaTeMaTHYeCKUX MOJeNiel MpOIeccOB U SIBJIEHUM pealbHOro Mupa. B 3agaum usydeHus: anreOpbl BXOIAT
TaKK€ pa3BUTHE aNTOPUTMHUYECKOTO MBINIJICHUS, HEOOXOJWMOro, B YAaCTHOCTH, AJIS YCBOGHHs Kypca
nH(OPMATUKH, OBJIAJCHUS HaBbIKAMH JETYKTHUBHBIX paccyxaeHui. IIpeobpazoBaHne CUMBOJIBHBIX (POpM
BHOCHT crieliMpuuecKuil BKIa B pa3BUTHE BOOOPaKEHUS yJallIUXCsl, UX CIIOCOOHOCTEH K MAaTeMaTUYECKOMY
TBOpUecTBY. B cpenHell mikose marepual TpyHNIUPYETCs BOKPYT MpeoOpa3oBaHUs HPpaIlMOHANbHBIX,
MOKa3aTeIbHbIX, JOTaPUPMUUECKUX U TPUTOHOMETPHUUECKUX BBIPAKECHHI.

Conepxxanne pazznena «PyHKIUW» MPOJOJDKAET MOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUU O
GyHKIMHM Kak Ba)KHEWIEH MaTeMaTHUYecKOW MOJENH JUIsl ONMUCAHHUS W UCCIEIOBaHUS Pa3zHOOOpA3HBIX
npoueccoB. M3yueHue STOro Marepuaia CIOCOOCTBYET Pa3BUTHUIO y YYAlllUXCS YMEHHs HCIOJIb30BaTh
pa3nuyYHbIe S3bIKM MaTeMaTWKH (CJIOBECHBIM, CHMBOJMYECKUM, Trpaduyeckuii), BHOCUT BKJIal B
(dbopMHpOBaHKE MTPEICTABICHHUI O POJIM MATEMATUKH B PA3BUTUU TUBUIIM3AIMHN U KYJIbTYPHI.

Paznen «Hawana maremaTHUecKOro aHanm3ay CIYXKHUT 0a30i Juid MpeAcTaBiIeHHl 00 OCHOBHBIX
MOHATHUAX, UACSIX U METOJaX MaTEMAaTUUYECKOTO aHAJIN3a;

Paznen «BepoATHOCTh W CTAaTUCTHKA» — O00s3aTENbHBIH KOMIIOHEHT HIKOJIBHOTO 00pa3oBaHus,
YCUITUBAIOLIUHN €ro MPHUKIAHOE U MPAKTUYECKOE 3HAUCHHUE. DTOT MaTepual HeoOXOAUM IPEXK/IE BCEro s
dbopMupoBanusl y ydamuxcs (QyHKIIMOHAIBHOM TpaMOTHOCTH YMEHUW BOCHPUHUMATh M KPUTHYECKH
aHAIM3UPOBaTh HMHQPOPMAIUIO, TPEICTABICHHYID B pa3lW4YHBIX (opMax, MOHHMATh BEPOATHOCTHBIN
XapakTep MHOTHX pealbHbIX 3aBUCUMOCTEH; sl (GOPMHUPOBAHMSI MPEACTABICHHIA O Mpolleccax U SIBICHUSX,
HMMEIOIINX BEPOSITHOCTHBIN XapakTep, O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpE,00 OCHOBHBIX
MOHATUAX DIIEMEHTAPHOM TEOPUM BEpPOSTHOCTEM; YMEHHMM HAXOAWThb M OLIEHUBaTh BEPOSITHOCTU
HACTYIUICHHS] COOBITUI B MIPOCTEHIINX MPAKTHUYECKUX CUTYAIMSIX ¥ OCHOBHBIE XapaKTEPUCTHKHU CIy4alHBIX
BEJIMYUH.

[Ipu u3ydeHHH CTAaTUCTHKU U BEPOSITHOCTH PACIIMPSAIOTCS MPEACTABICHUSI O COBPEMEHHOM KapTHHE
MHpa U METOJIaX ero UCCle0BaHus, (GOPMHUPYETCs MTOHUMAHUE POJIU CTATUCTUKU KaK UCTOYHHUKA COLMATBHO
3HAYUMOU MH(OPMALIUU U 3aKIIAABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

Paznen «'eomeTpus» — pa3BUBAETCs Y YJallUXCs MPOCTPAHCTBEHHOE BOOOpaKEHUE U JIOTUYECKOE



MBIIJICHUE IIYTEM CHUCTEMATHYCCKOI'O0 H3YUCHUA CBOMCTB TCOMETPHUICCKUX (bHpr Ha IINIOCKOCTH M B
MMPOCTPAaHCTBC U NPUMCHCHUSA OTUX CBOMCTB IMpU PCIICHUH 3a4a4 BEIYUCIUTCIIBHOTI'O 1 KOHCTPYKTUBHOI'O



xapakrepa. CyliecTBeHHass pOjb IpPU 3TOM OTBOJUTCS Pa3BUTHUIO TI'€OMETPUYECKON WHTYUIUH.
CoueraHue HarJIIIHOCTH CO CTPOTOCTBIO SIBJIIETCS HEOTHEMJIEMOM YAacCThI0 T€OMETPUYECKUX 3HAHMIM.
Marepuan, oTHoCsmuics k Onokam «KoopauHately U «BeKTopbl», B 3HAUUTEIBHON CTENIEHH HECET B cebe
MEXIPEIMETHBIE 3HAHUSA, KOTOpPbIE HAaxOIAT NPUMEHEHHE, KaK B pPa3JIMYHBIX MaTeMaTHYECKHUX
JUCLMIUIMHAX, TaK U B CMEXHBIX IIpeIMeTax.

Oco6eHHoCThIO pa3zaena «Jloruka 1 MHOXKECTBay» SBISETCS TO, YTO MPEACTABICHHBIN B HEM MaTepua
MIPEUMYILIECTBEHHO H3Y4aeTcsd U HCIOJIb3YETCsl pacHpelelieH0 — B XOJI€ PacCMOTPEHHs Pa3IMYHBIX
BONpocoB Kypca. COOTBETCTBYIOIMII MaTepual HaleIeH Ha MaTeMAaTU4eCKOe pa3BUTHE YydallluXcs,
(dbopMupoBaHHE Y HUX YMEHHS TOYHO, CKATO U SICHO M3JIaraTh MBICIH B YCTHOM M MMIMCbMEHHOM pedn.

Pasnen «Marematuka B HMCTOPUYECKOM pa3BUTHUW» MpelHA3HayeH Uil  (QOopMHUpOBaHUS
MIpe/ICTaBICHUM OMaTeMaTHKE KaK 4aCTH YeJIOBEUECKOW KYNIbTYpbI, Ui 00IIEro pa3BUTHS HIKOJBHUKOB, JUIS
CO3JaHUs KyIbTYPHO-UCTOpUYECKOW cpenbl oOyueHus. Ha Hero He BbLAENseTCs CHENMAbHBIX YPOKOB,
YCBOEHHUE €r0 HE KOHTPOJMPYETCs, HO COJAEpPXKAHUE ITOTO pasjiesla OPraHUYHO IPUCYTCTBYET B y4eOHOM
IIPOLIECCEKAK CBOEr0 pojJia I'yMaHUTApHbIA (OH MPHU PACCMOTPEHUU MPOOIEMATUKA OCHOBHOTO COJEP KAHUS
MaTeMaTH4YeCKOro 00pa3oBaHusl.

[losicHuTenbHAs 3aMUcKa

Pabouune nmporpammel cpeanHero (IoJiHOTo) o01iero oopazoBaHus Mo aiaredpe W HayajaM aHalu3a u
TE€OMETPUH COCTaBIIEHBI Ha OcHOBe DyHIAMEHTAIBHOTO S/Ipa CO/AepKaHUs oOpa3zoBaHus U TpeOoBaHUi, K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPEHETO (TIOJTHOTO) 00I1IeTo 0Opa3oBaHus,
MpeaCTaBICHHBIX B DenepaqbHOM TOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTe CpEemHEro (TOJHOTO)
oOmiero oOpa3oBanus. B Heil Tak e yIUTHIBAIOTCS OCHOBHBIC WJIEH U TOJIOKeHUs [IporpamMMbl pa3BUTHS U
(dhopMupOBaHNS YHUBEPCATBHBIX YU€OHBIX IEHCTBUH I CpeaHEro (TI0JIHOTO) 001iero oopa3oBaHusl.

Marematnueckoe 00pa3oBaHUE SBJISETCS OO0S3aTCIPHOM M HEOTHEMJIEMOM YacThi0 OOIIEro
oOpa3oBaHUsl Ha BCEX CTyNEHsAX IIKoJbl. OOydeHHe MaTeMaTHKE B CPEIHEH IIKOJIC HAMpaBJICHO Ha
JTOCTHIKEHHE CIICAYIOIINX yeneii:

6 HanpaeieHuu TUYHOCIHO20 PA3GUMUSL:

. (dhopMHpOBaHKHE TNPEJACTABIICHUH O MaTeMaTHKE KaK YacTH MHPOBOM KYJbTYphl M O MECTE
MaTeMaTHUKH B COBPEMECHHOM ITUBHIJIM3AIlMHM, O CIOCO0AX OMHCAHMS Ha MATeMaTHYCCKOM SI3bIKE SIBJICHUU
peaIbHOTO MUDPA;

®  pa3BUTHUE JIOTUYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIbTYPhl PEYH, CIOCOOHOCTH K
YMCTBEHHOMY SKCIICPUMEHTY;

e  (GopMHUpOBaHHE WHTCIUICKTYaJbHOW YECTHOCTH U OOBEKTHBHOCTH, CIHOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEIIBHBIX CTEPEOTHIIOB, BHITEKAIOIIUX M3 OOBIJICHHOTO OIIBITA;

e  BOCIHUTaHHE KaueCTB JMYHOCTH, 00ECIEUNBAIOIINX COIIUATBHYIO MOOHIBHOCTbD, CIIOCOOHOCTD
MIPUHUMATh CAMOCTOSITEIbHBIE PEIICHHUS;

e  (opmupoBaHHE KaUECTB MBIILICHHS, HEOOXOAUMBIX 7S aIaNTallid B COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIECTBE;

e  pa3BHUTHE MHTEpeca K MaTEeMaTHUYECKOMY TBOPUECTBY U MATEMATUUECKUX CIIOCOOHOCTEH;

6 MemanpeomMemHoM HanPasieHuu:

° pa3BUTHE TpEACTAaBIEHUNH O MaTeMaThke Kak ¢GopMe ONMHUCAHWS U METOJIe TMO3HAHUS
JNEUCTBUTENHLHOCTH, CO3aHNUE YCTIOBUH ISl IPUOOPETEHHMSI OTBITAa MATEMATHIECKOTO MOICTTUPOBAHUS;

° (dbopmupoBaHre OOHMX CHOCOO0B HMHTEIICKTYaTbHONW AEATETBHOCTH XapaKTePHBIX st
MaTeMaTUKA U SBJISIONIMXCS OCHOBOM TO3HABAaTENbHOW KYIbTYpPhHI, 3HAYMMOW I Pa3NUYHBIX cdep



YeJIOBEYSCKOM ACATSIbHOCTH,

6 npeoMemHoOM HAnpPaeIeHuu:

. OBJIaZICHUE MAaTEMaTHYECKUMHU 3HAHUSAMHI ¥ YMEHUSMHU, HEOOXOAUMBIMH JUIS TPOIOIKEHHS
00pa3oBaHus, N3Y4EHHS CMEXHBIX AUCIUIUINH, TPUMEHEHHS B TIOBCEAHEBHOM KU3HH,

o co3manue (yHIaMEHTa JUIi MaTeMaTHYeCKOTO pa3BHUTHs, (POpMUPOBaHHS MEXaHH3MOB
MBIILJIEHHS], XapaKTEPHBIX JUIsl MATEMAaTUYECKOU JIESTEIbHOCTH.

Cooeporcanue mamemamuueckoeo 00pazosanus B cCpenHed MmiKoje (OPMHUPYETCSl Ha OCHOBE
dbyHIaAMEHTANIBHOTO s/Ipa MIKOJFHOTO MaTeMaTHUeCKOro 00pa3oBaHus. B mporpamme oHO mpej- CTaBJICHO B
BHJIE COBOKYITHOCTH COJIEP)KATEIIbHBIX  Ppa3/IeNIOB, KOHKPETU3UPYIOIIUX COOTBETCTBYIONIHNE OJIOKH
dbyHIaMEHTANBHOTO SiApa TPUMEHUTEIBHO K cpeaHei mikoisie. Ilporpamma perjiameHTHPYET 00BeM
Marepuaia, 00s13aTeILHOTO JIJIs U3YUYEHUs B CPEAHEH IIKOJIE, a TaKXKe JaeT MPUMEPHOE €ro pacipeecHue
mexy 10-11 kmaccamu.

ConepxaHre MaTeMaTHYECKOTO OOpa30BaHUs B CPEIHEH IIKOJIe BKIIOYACT CIEMYIONIUE Pa3Jeibl:
ancebpa, QyHKyuu, HAYANA MAMEMAMUYECKO20 AHANU3A, BGEPOSIMHOCMb U CMAMUCIUKA, 2e0Mempusl.
Hapsiny ¢ 3TiM B HETO BKJIIOYEHBI JBa JOTIOJHUTEIBHBIX Pa3JeNa: J02UKA U MHOMCECMBAd, MAmemMamuKra 6
ucmopuyeckomM pazsumuu, 9YTO CBSI3aHO C pealn3alnuei 1ened oOlie WHTEUIEKTYalbHOTO W oOIe-
KylIbTypHOTO pa3Butusi ydammxcsa. CojepkaHue KaXJAOro U3 JTHX paslieJioB pa3BOpavMBAETCS B
COACPKATCIIbHO-METOANYCCKYIO JIMHUIO, IIPOHU3BIBAIOITYIO BCE OCHOBHBIC pPa3JICiibl COACPKAHUA Ma- TEMATUYCCKOT'O
o0pa3oBaHUs HAa TaHHOW CTYTICHH OOYUICHUSI.

Conepxxkanme paszaena «Anredpa» CIyKUT 0a30i s JadbHEHIIETO W3YYCHUS YYalluMUCS
MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHUIO HX JIOTUYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHS TMOJb-
30BaThCs aNTOPUTMaMH, a Takke MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX B MMOBCEAHEBHON
KU3HU. 3aBEepUICHUE YHMCIOBOM JIMHMM: CHCTEMAaTH3alHs CBEACHMM O JCHCTBUTEIBHBIX YHCIAX, O
KOMILJIEKCHBIX YHUCIax, 0oJjiee CIOKHbIE BONPOCHl apumMeTuku: aaroput™m EBKiInaa, ocHOBHas Teopema
apudmeruku. S3pIK anreOppl MOJYEPKUBACT 3HAYCHHE MATEMAaTHKU KakK S3blKa [UIS TMOCTPOCHUS
MaTeMaTHYeCKUX MOJeNIel MPOIecCOB U SIBJICHUM pealbHOro Mupa. B 3agaum usydeHus: anreOpbl BXOIAT
TaKK€ pa3BUTHE aNTOPUTMUYECKOTO MBINIJICHUS, HEOOXOJMMOro, B YAaCTHOCTH, AJS YCBOGHHs Kypca
nH(OPMATHUKH, OBIAJCHUS HaBbIKAMH JEIYKTHUBHBIX paccyxaeHui. IIpeobpazoBaHue CUMBOJIBHBIX (POpM
BHOCHUT criellM(pUUecKuil BKJIa B pa3BUTHE BOOOPAKEHHUS YUaINXCs, UX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpYECTBY. B cpenHell mikosne marepuain rpyninupyeTcsi BOKpyr

peoO0pa3oBaHusl UPPAUOHATBHBIX, MOKA3aTENbHBIX, JIOTAPUPMUYECKUX H TPUTOHOMETPUUYECKUX
BBIPaXKCHUM.

Conepxxanue pasnena «QyHKIUW» MPOJOJDKAET MOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUM O
GYHKIMM KaKk Ba)KHEWIEH MaTeMaTW4ecKoW MOJeNH Ui OMHCAHHUS U HCCIEAOBAaHUS DPa3HOOOpa3HBIX
mporeccoB. M3yueHue STOro Marepualia CIOCOOCTBYET Pa3BUTHUIO y YYAIIUXCS YMEHHs HCIOJIb30BaTh
pa3nIUyYHbIE S3BIKM MaTeMaTUKH (CJIOBECHBIM, CHMBOJHMYECKUH, Tpaduyeckuii), BHOCHUT BKJIaJI B
(dhopMHpOBaHKE MIPEICTABICHHUHI O POJIM MATEMATHKH B Pa3BUTHH LUBUIU3AIUU U KYIbTYPHI.

Paznen «Hawanma maTemaTHuecKoro aHanm3ay CIYXKHUT 0a30i Juid MpeacTaBIeHHH 00 OCHOBHBIX
MOHATHUAX, UACSIX U METOJaX MaTeMAaTUUYECKOTO aHAJIN3a;

Paznen «BepoATHOCTh M CTAaTUCTHKA» — O00S3aTENbHBIA KOMIIOHEHT MIKOJBHOTO 0OO0pa3oBaHUS,
YCUITUBAIOIIUHN €r0 MPUKIAHOE U MPAaKTUUECKOe 3HaYeHHE. JTOT MaTepuan HeoOX0IuM MPexkJie BCEro s
dbopmupoBanusl y ydamuxcs (QYHKIIMOHAIBHOM TpaMOTHOCTH YMEHUW BOCHPUHUMATh M KPUTHYECKH
aHAIM3UPOBaTh HMHQPOPMAIUIO, TPEICTABICHHYI0 B pa3lIW4YHBIX (opMax, MOHUMATh BEPOSATHOCTHBIN
XapakTep MHOTHX pEalbHBIX 3aBUCHUMOCTEN; sl (GOPMHUPOBAHMSI MPEACTABICHHUA O MpolleccaxX U SIBICHUSX,



MMEIOIIUX BEPOATHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUpPE,00 OCHOBHBIX
IOHATUAX DJIEMEHTAPHOM TEOPUM BEPOSATHOCTEM; YMEHHMM HAXOAWTb M OLICHMBATb BEPOSTHOCTU
HACTYIUICHHUS COOBITUI B MPOCTEHIINX MPAKTUUYECKUX CHUTYalUsAX U OCHOBHBIC XapaKTEPUCTUKU CIydalHBIX
BEJINYUH.

IIpy m3ydeHHM CTAaTHUCTHKU M BEPOSITHOCTH PACILIMPSAIOTCS IPEACTABICHUS O COBPEMEHHOM KapTHHE
MHUpPa U METO/IaX €ro UCCieI0BaHus, (POPMUPYETCs] TOHUMAHUE POJIM CTATUCTHKH KaK HCTOYHUKA COIAIBLHO
3HaYMMOU MH(GOPMAIMH U 3aKJIJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

Pa3znen «I'eomerpusi» — pa3BUBaeTCs y y4yallMXcsi IPOCTPAHCTBEHHOE BOOOPAKEHUE U JIOTUUECKOE
MBIIIJIEHUE IyT€M CUCTEMAaTHUYECKOIO H3Yy4EHHUs] CBOMCTB I'€OMETPUYECKUX (PUIYp Ha IUIOCKOCTH U B
IIPOCTPAHCTBE M NPUMEHEHHsI 3THX CBOMCTB IIPU PELICHHUH 33]a4 BBIYMCIHMTEIBHOTO U KOHCTPYKTHMBHOTO
xapakrepa. CyllecTBeHHas pojib MPU ITOM OTBOJAUTCS PA3BUTHUIO reomeTpuyeckoil mHTyuuuu. Coueranue
HarJISIAHOCTH CO CTPOTOCTBIO SIBJISIETCS HEOTHEMJIEMOM YacThIO TIE€OMETPHYECKMX 3HaHMW. Marepuail,
oTHocsmuiicss k Omokam «Koopaunatel» U «BekTtopbl», B 3HAYMTENbHOM CcTeneHH HeceT B cebe
MEXKIIPEMETHBIE 3HAHMS, KOTOpPBIE HAxXOIAT IPHUMEHEHHE, KaK B pa3jIMYHbIX MaTEeMaTUYECKUX
JUCLUIIIINHAX, TAK U B CMEXHBIX IIPEIMETAX.

Oco0eHHOCThIO paznena «Jloruka u MHOKECTBay ABISETCS TO, UTO MPEACTABIEHHBIA B HEM MaTepual
MIPEUMYILIECTBEHHO M3y4aeTCsd M HCIIOJIBb3YETCS PACHpPENEIeHHO — B XOJI€ PACCMOTPEHHs Pa3JIMYHBIX
BOIPOCOB Kypca. COOTBETCTBYIOIIMKA MaTepuall HaLEJIeH Ha MaTEeMaTU4YeCKOe pa3BUTHE Y4dalllMXCH,
(dbopMHpOBaHHE Y HUX YMEHHS TOYHO, CXKATO U SICHO U3JIaraTh MBICIIA B YCTHOM U MUCHMEHHON peuu.

Paznen «Marematuka B HCTOPUYECKOM pa3BUTHUW» MpelHa3HayeH Juisi  (HOpPMUPOBaHUS
IPECTAaBICHUI OMaTEMaTHKE KaK 4aCTH YelI0BEYECKOH KylbTYphl, Ul OOLIEro pa3BUTHUS IIKOJIBHUKOB, JUIS
CO3/IaHUs KyJIbTYpPHO-MCTOPUYECKON cpeapl oOydeHus. Ha Hero He BbAEISE€TCS CHELMANBHBIX YPOKOB,
YCBOEHHUE €r0 HEe KOHTPOJMPYETCS, HO COJAEpXKAHUE 3TOr0 pas/iea OPraHUYHO MPHUCYTCTBYET B y4€OHOM
IIPOIIECCEKAK CBOEr0 pojia I'yMaHUTapHbIA (OH NMPHU PACCMOTPEHUU MPOOIEMATUKA OCHOBHOTO COJEP KAHUSA
MaTeMaTU4ECKOT0 00pa30BaHMsIL.

TpeOoBanusi K pe3yjabTaraM 00y4eHHsI H OCBOCHHUIO COJEP:KAHUA Kypca

N3yueHne MareMaTHKH B CpeHEH ILKOJE JaeT BO3MOXKHOCTh OOYYaIOUIUMCs IOCTUYb CJIEIYIOLINX
PE3yJIbTaTOB Pa3BUTHSL:

6 TUYHOCHOM HanpaeieHuu.

e  chOpPMHUPOBAHHOCTb L[EIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOILECTBEHHOM NPAKTHUKH;

®  yMEHHME SCHO, TOYHO, I'PDAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M IMCbMEHHON peuH,
[IOHMMAaTh CMBICJ IIOCTABJIEHHOW 3a/laud, BbICTpauBaThb AaApryMEHTALMIO, IPUBOAWUTH IIPUMEPBI U
KOHTpPIIPUMEDBI;

e  KPUTUYHOCTb MBIIJICHMS, YMEHHUE DACIIO3HABATh JIOIMYECKH HEKOPPEKTHBIE BBICKA3BIBAHMS,
OTJIMYATh TMIOTE3Y OT (aKTa;

®  [pe/]CTaBJIeHHE O MAaTEeMAaTHYECKOM Hayke Kak cepe 4eloBeueCKoW AeATeNbHOCTH, 00 dTamax
€epa3BUTHSA, O €€ 3HAUUMOCTH U1l pa3BUTHS LUBUIN3ALUY;

®  KpEaTUBHOCTb MBIIUIEHNS, WHUIMATHBA, HAXOJYMBOCTb, AaKTUBHOCTb IIPU  PELICHUU
MaTeMaTUYECKUX 3a1a4;

®  yMEHHE KOHTPOJIMPOBATh MPOLECC U pe3yabTaT yueOHOW MaTeMaTHUECKOM JeITeNbHOCTH;

e  CcrocOOHOCTh K AMOIMOHAIBHOMY BOCIPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, pEIICHHH,
pacCyKIeHUN;

6 MemanpeomMemHoM HanPaeIeHuu.

. NpeacTaBiIeHUs 00 HIEIX W O METoJaX MaTeMaTHKU KaK YHHBEpPCAJbHOM S3bIKE HAyKd W
TEXHUKH, CPEACTBE MOJACIUPOBAHUS SABJICHUN U IIPOLIECCOB;



o YMEHHME BUAETh MaTEMAaTUYECKYIO 3aJjauy B KOHTEKCTE NPOOJEMHOM CHUTyalluH B JPYTHUX
JUCLUIIIMHAX, B OKPY/KAIOLIECH )KU3HH;

. YMEHUE HAXOJHUTh B PA3JIMYHbIX HCTOYHUKAX WH(POpPMAIMIO, HEOOXOIUMYIO IS pEeHICHUs
MaTeMaTU4YeCKUX MpOoOJIeM, MPEACTaBIATH €€ B MOHATHOW (opMmMe, NMPUHUMATH PEIICHHE B YCIOBHIX
HETIOJHOHM 1 N30BITOYHOM, TOUHOW M BEPOATHOCTHON HH(OpPMAIHH;

. yMEHHE MOHMMAaTh W HCIOJIB30BaTh MaTEMaTHYECKHE CpEACTBAa HArSOHOCTH (Tpadukw,
JarpamMMmbl, TaOJIUIBI, CXEMBI U Jp.) IS WUTOCTPALuU, MUHTEPIPETAlu, apryMEHTaLUN;

. YMEHHUE BBIIBUTaTh THUIOTE3bl MPH PEHICHUH y4eOHBIX 3aj]ad, MOHUMAaTh HEOOXOJWMOCTh HUX
IIPOBEPKHU;

. YMEHHE TPUMEHATh WHIYKTUBHbIE U JEAYKTUBHBIE CIOCOOBI pPACCYKICHHH, BUIETbH

PA3IMYHBICCTPATCTUU PCIICHUA 3a1a4,

o IMOHUMAHUEC CYHNIHOCTU aAJITOPUTMHUYCCKUX npennncaHI/Iﬁ H YMCHHC }IeﬁCTBOBaTB B
COOTBETCTBUUC MMPEAIIOKECHHBIM aJITOPUTMOM;

° YMCHUEC CaMOCTOATCIBbHO CTAaBUTH LCIIH, BI)I6I/IpaTI> N CO3JaBaTh AJTOPUTMbI IJId PCIICHHA
y4eOHBIX MaTeMaTUYECKUX MPoOeMm;

L YMCHHUC INIAaHHUPOBATH M OCYHICCTBJIATH ACATCIBHOCTH, HAIPABJICHHYIO Ha PCHICHUC 3aaay
MCCIIEIOBATENILCKOTO XapaKTepa;

. chopMUPOBAHHOCTh Y4eOHOW U OOMIETIONB30BaATENbCKOM KOMIIETEHTHOCTH B
00J1aCTHHCTIONB30BaHNS HH(POPMAITHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6 NPeOMEemHOM HANPAGIEeHUU:

0a30BbIH KypC —

. c(OpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKEe KaK 4YacTU MHPOBOM KYJIbTYpPBI U O MECTE
MaTeMaTHUKUd B COBPEMEHHOW IUBMIIM3AIMM, O CIOCO0AX OMUCAaHUS HAa MAaTEeMaTHYeCKOM S3bIKE SIBICHUMN
peaIbHOTO MUDA;

. c(OpPMUPOBAHHOCTh MPEJICTABICHUA O MaTEeMaTUYeCKUX TMOHATHUAX KaK O BaKHEHIIMX
MaTeMaTHYeCKUX MOJENSAX, MO3BOJISIONINX OMUCHIBATh U U3y4YaTh pa3HbIe MIPOLIECCHl U SBJICHUS; TOHUMAaHUE
BO3MOHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS MAaTEMAaTUYECKUX TEOPUIL;

- BJIAICHUC MCETOAaMM OOKa3aTCJIbCTB W aJI'OPUTMOB PEIICHHA, YMECHUC HX IIPUMCHATH,
IIPOBOAXTE JOKA3aTCIIbHBIC PACCYXKACHUA B XOA€ PCUICHUA 3a4a4;
- BJIAICHUE CTaHAAPTHBIMHA HpI/IéMaMI/I pe€UiC€HusA palyuOHAJIBHBIX W HpPpalUuOHAIBHBIX,

MOKa3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN W HEPABEHCTB, UX CHCTEM; UCIOJIb30BAHHE
TFOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE I MOMCKA MYTH PEUICHUS W WLIIOCTPALUU PELICHUs
YpaBHEHUH U HEPABEHCTB;

. chOpMUPOBAHHOCTh ~TPEACTAaBIEHUH OO0 OCHOBHBIX TMOHATHUAX, HAEIX M METoJax
MaTeMaTHUYECKOr0 aHaJIN3a;

= BJIAJICHUE OCHOBHBIMU TNOHATHUSAMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢burypax, uXx OCHOBHBIX CBOWCTBAxX; CPOPMUPOBAHHOCTh YMEHHS PACIIO3HABATh Ha YepTEXaxX, MOJIENIX U B
pealbHOM MHpE TeoMeTpuueckue (pUrypbl; MpUMEHEHHE W3YYEHHBIX CBOMCTB TeOMETpUUYECKUX GUryp u
dbopMyI s peleHus: TeOMETPUUYECKUX 33]1ad U 3a/1a4 ¢ TPAKTHUYECKUM COJIep KaHUEM;

= c(hOpMUPOBAHHOCTH MPEJCTABICHUN O TMpoIeccaX U SIBICHUSIX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, 0 CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEalbHOM MHpE, 00 OCHOBHBIX MOHATHSIX AIIEMEHTapHON
TEOPUHU BEPOSITHOCTEH; YMEHUN HAXOJIUTh U OIEHUBATh BEPOSATHOCTH HACTYIUICHUSI COOBITUI B MPOCTEHIIINX
MPAKTUYECKUX CUTYALIMSAX U OCHOBHBIC XaAPAKTEPUCTUKHU CIIyYaAWHBIX BEJTUYHUH;

= BJIAJICHUE HABBIKAMHU HUCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM [IPU PELICHUN

3a7ad4.

CornacHo mnpoekry basucHoro yueOHOoro (oOpaszoBatenpHoro) rurana B 10-11 kiaccax mapajuienbHO



U3Y4alOTCS

[Ipenmer «AnreOpa M Hayana aHalu3a» BKIOYAET HEKOTOPbIE BOMPOCHI, PAa3BUBAIOIIME YHUCIOBYIO
JUHUIO, COOCTBEHHO anreOpanyecKkuil marepual, 3JIeMEHTapHble (YHKIUH, 3JIEMEHThl MaTeMaTHYeCKOro

MpeaMeThl «Anrebpa U Hayvaja aHaiusa,
«I"eomeTpus».

aHaJin3a, a TaKXKC 3JICMCHTEI BCpOSITHOCTHO-CTElTI/ICTI/I‘ICCKOﬁ JINHUH.

«["eomeTpus» TpaIUIIMOHHO U3y4arOTCsl €BKJIMI0BA FEOMETPHUS, JJIEMEHThI BEKTOPHOM ainredpsl, reoMeTpUiIecKue

npeoOpazoBaHMsL.

Y4eOHBIN IUIAH

Aneebpa nauana mamemamuuecxoeo anaauza 10-11 kracc

KOJIMYECTBO YACOB 11O NIPOI'PAMME 102 4

ABTop 1 Ha3zBaHue yueOHuka — Komsrun 1O0. M., TkauéBa M.B. «Anre0pa u Hayana ananusa. 10-11

kiace» -5-e u3n. M. «lIpocsemenuey, 2018 r.

B pamkax yueGHOro mpeamera

N Tembl pa3aenos
XI kJjacc
02
1 [ToBTOpEHME
2 JlelicTBUTEIIbHBIC YHCIIA
3 CreneHHast GyHKIUs
6
4 [okasaTebHast GYHKIUs
5 Jlorapudmuueckast GyHKITUS
7
6 TpuronomeTrpudeckre GopMyJibl
8
7 TpuroHomerpuyeckre ypaBHEHUsI U HEPABEHCTBA
6
8 HroroBoe moBTOpEHUE
9
XI kJsacc
02
9 TpuroHoMmeTrpuvyeckrie QyHKIIUU
1
1 [Ipon3Bo/iHAs U €€ reOMeTPUYECKHUHA CMbICI
0 4
1 [IpuMeHeHHe NPOU3BOHOM K MCCIeJ0BaHNI0 QYHKIUHI
1 5
1 WHuTerpan
2
1 Komb6uHaTOpHKa. J1IeMeHThI TeOpUs BepossTHOCTeH. CTaTUCTHKA
3 4
1 WToroBoe moBTOpEHUE




Bcero

04

Y4eOHblIi J1aH
I'eomerpus 10-11 kaace
2 yaca B HeJeJ110 Bcero 68 yacos
(mo yueonuky JI.C. Atanacsin, B. ®@. Byry3oB u 1p. MockBa «IIpocsemenune» 012013 r.
«eomerpus 10-11»-)

N Tembl pazaenos Koanuecrt
BOYACOB
XI kumacc 68
1 Brenenue. AKCHOMBI CTEpEOMETPHH. 12
2 [TapamienbHOCTh MPSMBIX U TUIOCKOCTEH 8
3 [IepneHMKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEN 17
4 MHororpaHHUKH 9
5 BekTopsl B mpocTpaHCTBE 8
6 [TosTOpenue kypca 10 kiracca 14
XI knacc 68
7 [ToBTOpEHME. 9
8 Merto KoOpaMHAT B IPOCTPAHCTBE 6
9 Humuuap. Konyc. Hlap. 12
1 O6beMbl Ten 20
0
1 [ToBTOpEHME 21
1
Bcezo 136
COJEPKAHUE OBYYEHUSA

HeiicrBuTenbHble uncia (104.)

Heable u panuoHajdbHble uMcaa. JlelicTBUTeNbHbIe 4Hcaa. beckoHeyHo yObIBawmas
reomerpuyeckasi mnporpeccusi. ApudmMeruyeckuii KOpeHb HaTypalbHOW crerneHd. CTemeHb C
paloHaIbHBIM U IEHCTBUTEIBHBIM OKA3aTEIIEM.

CreneHHasi, moKa3arejibHasi M Jorapupmudeckass pynkuuu (39 4.)

CBoiicTBa M rpaduku IMOKa3aTeNbHOM, Jorapupmuuecko M creneHHOM ¢yHKiuil. OCHOBHBIE
METO/Ibl PEIICHUs MOKA3aTeNbHBIX U JOrapu(pMHUUECKUX YpaBHEHUH U HepaBeHCTB. Yucio e. HatypanbHble
norapu¢msel. [IpeoOpazoBaHKMe HMppPALUMOHANBHBIX, MOKa3aTEeIbHBIX M JOrapU(PMHUUYECKHX BBIPAXKEHUH.
Pemienne wuppanyoHaNbHBIX, MOKa3aTENbHBIX W JIOTapU(MUYECKUX YpPaBHEHMs, CHCTEM YpaBHEHUH H
HepaBeHCTB. OCHOBHBIE NPHEMBI PELICHUs CUCTEM YpPaBHEHUM: IMOJICTAHOBKA, aJreOpanyeckoe CIIOKEHHE,
BBEJCHUE HOBBIX IIEPEMEHHBIX. PaBHOCUIBHOCTH YpPaBHEHHU, HEpPaBEHCTB, cHUCTeM. PelreHue cucreM
ypaBHEHUH ¢ JIByMsi HEW3BECTHBIMHU (TpocTeiive Tumel). PemieHue cucTteM HEpaBEHCTB € OJHOM
IIEPEMEHHOM.

Hcnonbs3oBaHue CBOWCTB M rpadukoB (QyHKIMH MpU pelieHUH ypaBHEHMH W HepaBeHCTB. Metoa



uHTEepBAIOB. M300pakeHre Ha KOOPJMHATHON MJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUN U HEPABEHCTB C
JBYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpumMeHeHne MeTOona MHTEPBAJIOB JUIS  PEIICHUS  HPPALMOHAIBHBIX, IIOKAa3aTEIbHBIX H
norapuMUUECKuX HepaBeHCTB. lcmonb3oBanue (GyHKIMOHATHHO-TPAPUUECKUX TPEACTABICHUN JUIs
peLIeHUs U UCCIEA0BaHNs UPPALMOHAIIBHBIX YPABHEHNI, HEPABEHCTB, CUCTEM YPABHEHNUN U HEPABEHCTB.

Tpuzonomempus (55 u.)

Cunyc, KOCHHYC, TAHI€HC, KOTAaHT€HC IIPOU3BOJIBHOTO yria. Paguannas mepa yriaa. CHHYC, KOCUHYC,
TaHr€HC U KOoTaHreHc uucia. OCHOBHbIE TPUTOHOMETpPHUECKHE ToXkAecTBa. PopMmynbl npuseneHus. Cunyc,
KOCHUHYC U TAaHI€HC CyYMMBbl U Pa3HOCTU JABYX yriIoB. CHHYC U KOCHHYC JBOMHOrO yria. Popmyivl
nonosunnoz2o yena. IlpeoOpa3oBaHUs CyMMBI TPUTOHOMETPUYECKHX (YHKIMH B IPOU3BEACHUE U
IPOU3BEJCHUS B CYMMY. BovipadiceHue mpucoHOMempudeckux @yHKyul uepe3 MaHeeHC NOJ08UHHO20
apaymenma. IIpeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKECHUH.

[IpocTeimme TPUTOHOMETPUYECKHE YpaBHEHMs. PelleHns TpPUTrOHOMETPUYECKUX YpPaBHEHUM.
IIpumepul pewienuss npocmetuux mpueoHOMempu4ecKux HepageHcms.

OO6nacTh ompeneNeHuss W MHOXKECTBO 3HAUYEHUN TPUTrOHOMETpHUYecKUX QyHKuuid. YETHOCTH,
HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETPUUECKUX PYHKIMH. OyHKIMUTPAUKU.

Hauana mamemamuuecxkozo ananusza (38 u.)

[Tonatne o mnpousBogHON GYHKIMH, (GU3HUYECKHH M TEOMETPUYECKHH CMBICT TIPOU3BOJIHOM.
VYpaBHeHue kacatenbHOM K rpaduky ¢yHkiuuu. IlpousBogHble CyMMBbI, DPa3HOCTH, HPOU3BEICHHS U
gacTHOTO. [IpoW3BOJHBIE OCHOBHBIX D3JIEMEHTAPHBIX (GYHKIUN. [Ipouzsoouvie Cr0dCHOU U 0Opammuol
@ynxyuti. Bropas npousBojgHas u ee (HU3MYECKUN CMBICH. [IpuMeHeHne MPOU3BOTHON K HCCIEIOBAHHUIO
¢byHKIM U mocTpoeHHio rpaduxoB. Vcmonb3oBaHHe NPOU3BOAHBIX IPU PEUICHUH YpaBHEHHH U
HEPABEHCTB, TEKCTOBBIX, (PU3MUECKUX U T€OMETPUUYECKUX 3aJ]1a4, HAX0KJICHUU HAUOOJIBIINX U HAUMEHBIINX
3HaueHui. [ Ipon3BoIHAs MOKa3aTeabHOM, CTEIIEHHON U JJorapupMUIecKOr (QYHKITUH.

[Ipumepbl UCHOIB30BAHUSL MPOU3BOIHON JII HAXOXKICHHSI HAWIYUIIErO PEIICHUS B MPHUKIATHBIX
3amavax. HaxoxJieHue cKopocTu Jyis rpolecca, 3a1aHHoTo (GopMysoi uiu rpadukom.

[TepBooOpa3nas. [lepBoobpaznbie raneMenTapubix ¢yHkuuii. [IpaBuia BeuucieHus nepBooOpa3HbIX.
[Inomane xpuBosmMHEHHOUW Tpaneuun. [loHstue o0 omnpeneneHHoM wuHTerpaine. Popmyna HerooToHa-
JleitOnuna. Ilpumepsl npuMeHeHus: HHTerpaia B (GU3UKe U TEOMETPHH.

dnemenmol KomMOUHamMoOpuKu, cmamucmuxku u meopuu eepoamuocmei (14 u.)

Tabnuunoe u rpaduueckoe mNpeAcTaBlIeHUE NaHHBIX. [loodepeaHbld M OJHOBPEMEHHBIH BBIOOP
HECKOJIBKUX JJIEMEHTOB M3 KOHEYHOTO MHOXKecTBa. QDOpMylbl 4YHCla TMEPEeCTaHOBOK, COYETaHMI,
pa3merenunil. Pemenne komOuHaTopHbIX 3a1ad. Popmyna 6mHoMa Herotona. CBoiicTBa GMHOMHUAIBHBIX
koapduuuentoB. TpeyroapHuk Ilackans. CoObitus. KomOunatopuka coObiTuii. IIpoTuBOmonoxkHoe
cobbiTe. BepositHocTh coObiTua. CroxkeHue BeposTHocTeil. Hes3aBucuMmble coObITHS. YMHOXEHUE
BeposATHocTel. CtaTnueckast BepoATHOCTh. CitydaiiHble BETUUHHBI.

IHoBTopenue(48 4. )T EOMETPUS

IIpamvie u nnockocmu é npocmpancmee (37 4.)

OCHOBHBIE TOHATUS CTEPEOMETPUHU (TOUKa, MHpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO). [lonamue 06
aAKCUOMAMUYECKOM Cnocobe noCmpoeHUs 2e0Mempui.

[lepecekatomuecsi, mapajuleJbHbIE W CKPEHIMBAIOLIUECS MpsMbIE. YTOJ MEXAYy MpsSMBIMU B
npocTtpaHcTBe. IleprneHAuKyIApHOCTh NpsAMBIX. [lapajiedbHOCTh M MEPHEHIUKYISIPHOCTh MNPAMOM U



IJIOCKOCTH, NPU3HAKU U cBOMcTBA. Teopema o Tpex meprneHaukyispax. [leprneHauKynsap M HakiIOHHas K
IUIOCKOCTH. YTOJI MEXY NPSIMOM U TIIOCKOCTHIO.

[TapaninenbHOCTh IMJIOCKOCTEH, MEPHNEHAMKYJISAPHOCTh IJIOCKOCTEH, MPU3HAKM U  CBOMCTBA.
JIByrpaHHBIN yroJ, JUHEWHBIN YroJl ABYTPAaHHOTO YIJIa.

Paccrosnus OoT TOYKM 10 INIOCKOCTH. PaccTosiHue OT NMpsMOM 10 IUIOCKOCTH. PaccrosiHue mMexnay
NapajuleIbHBIMU IIOCKOCTAMHU. PaccTosiHue MeX/ly CKpEeIIMBAIOIIMMUCS IPSMBIMH.

[lapannensHoe npoekTupoBanue. OpTOroHalNbHOE MPOEKTUpPOBaHUE. [[10wadsL opmocoHanrbHOU
npoekyuu MHo2oy20nbHuKa. Y300paxkeHne NnpocTpaHCTBEHHbIX GUryp. [lenmpanvhoe npoekmuposanue.
Mnozozpannuku (9 u.)

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Muocoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Dunepa.

[Ipu3ma, ee ocHoBaHus, OOKOBbIE peOpa, BbicOTa, OOKOBas MOBEpPXHOCTh. IIpsimMas M HakIOHHas
npusMma. [lpaBuneHas npusma. [lapamnenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBast MOBEPXHOCTh. T peyrosbHas MUpaMu/ia.
[IpaBunbHas nupamMuga. Y cedeHHass TMPaMUAA.

CumMMeTpuu B KyOe, B MapalljieNieIuNesie, 8 npusme u nupamuoe.

Ionsamue o cummempuu 6 npocmpancmee (YeHmpanbHas, 0Cesasl, 3ePKAIbHASL).

Ceuennsa MHOrorpanHukoB. [locTpoeHne ceueHui.

[IpencraBnenue o MpaBUWIBHBIX MHOTOTPaHHUKAX (TETpadAp, KyO, OKTadAp, HOJAEKAdAP U UKOCAIIP).

[lonsiTne o mpeoOpa3oBaHMM B TPOCTpaHCTBE. JIBMXKEHMSI MpPOCTpaHCTBA M HX CBOMCTBA.
[TapannensHbIN NIEpeHOC, EHTpadbHas cumMmeTpusa. [IoBopoT BOKpyr ocu. 3epkaibHas cumMmerpus. OceBast
CUMMETpHUS B POCTPAHCTBE.

Koopounamot u eexkmopet (23 u.)

JlexapToBBl KOOpAMHAaTBl B mpocTpaHcTBe. Dopmyna pacCTOSHHUS MEXKIYy JABYMS TOYKAMM.
VYpaBuenust chepsl u nrockocmu. Popmyna paccmosHus om mouku 00 NIOCKOCHU.

Bekropsl. Monynp BekTopa. PaBeHcTBO BekTOpOB. Cii0KEHHE BEKTOPOB MU YMHOYKEHHME BEKTOpa Ha
yucno. Yron Mexnay Bekrtopamu. Koopaunatel Bektopa. CkalsipHO€ NPOM3BEACHUE BEKTOPOB.
Konnuneapnsie Bekropbl. Pa3nokeHune BekTopa IO ABYM HEKOJUIMHEApHbIM BekTopaMm. Komianaphble
BEKTOPBI. PaznoxeHue no TpeM HEKOMILIAHAPHBIM BEKTOPAM.

Tena Bpamennsi v MJI0AAU UX noBepxHocTei (12 4.)

Hunuaap u xoHyc. YceueHHbIH koHyc. OCHOBaHUE, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpa3yromias,
pa3BepTka. OceBble CEUEHUS U CEUEHHUs MapajuienbHble ocHoBaHMIO. [llap u cdepa, ux ceueHus. DIuIc,
runepOona, napabona kak ceueHus: koHyca. KacarenpHas miiockocth k chepe. Cdepa, BnucaHHas B
MHOTOTpPaHHUK, cdepa, ONnucaHHas OKOJIO MHOTOTpaHHHKA. [{unuHapruyeckue 1 KOHUYECKHE MOBEPXHOCTH.
@opmyIbl IIOMAAN MOBEPXHOCTEH HWIHHAPA U KoHyca. DopMyna 1uiomanu chepsl.

Oo6bembl Tea (20 4.)

[Tonstue 06 oOwveme Tena. OTHomeHHe 0O0BEMOB NOAOOHBIX Ten. Popmynsl obObema Kyoa,
napasJiesnenunesia, npu3mMsl, TWIMHApa. PopMyssl 00beMa mupamMu sl U KoHyca. dopmyina odbema mapa.

IHoBTOpenue(3S 4.)

Ilepeyenn y4eOHO-MeTOAMYECKUX CPEACTB 00yUYCHHS.
OcHoOBHasl ¥ JONIOJIHUTENbHAS IUTEPATYpa:

@enepajbHbIii  NepeYeHb Y4YeOHHUKOB, peKOMeHAyeMbIX MMHHUCTEPCTBOM
oOpazoBanusi Poccmiickoit @Defepanuy K HMCNOJb30BAHUI0O B 001I€e00pa3oBaTebHOM
npoiecce B 001e00pa3oBaTe/bHbIX yupe:xaeHusx Ha 2019 — 2020 yueOHbIii rosa.



IIpuka3bl MuHHCTEpCcTBa 1O o0pazoBanuio P® Ne ot 14.12.2015, Ne 345
oT 28 pekabps 2018 ropa B peaakumm ot 15 Mas 2019 ropa.
1. Ilporpammbl aas 00meo0pa3oBaTeJbHbIX IIKOJ, JHIEeB H THUMHA3HWM.

Maremaruka. Cocrasureau: I'. M. Ky3nenosa, H. I'. Mungiok. M.: [Ipoda, 2004 r.

2. AmumoB IUI.A. Anrebpa w Havama aHanm3a. Y4eOHumk s 10-11  kmaccoB
obmieo0OpazoBarenpHBIX yupexaeHuii. M., «[IpocBemnienney, 2013.

3. IOM. Konsrmam ngp AnreOpa u Havana aHanmsa. YueObuumk g 10-11  xmaccos
obmieo0pazoBarenbHBIX yupexaeHuid. M., «IIpocsemenney, 2018.

4.  Bypmucrposa T.A. Anrebpa u Hauana Matemarndeckoro aHanu3za. 10 - 11 xmaccer. [IporpamMmer
o0mieo0pazoBarenbHBIX yapexaeHuid. M., «IIpocsemenney, 2015.

5.  b.T.3uB. lunakrudeckue matepuainbl. Anredpa u Havana ananusa. 11 kmacce.

6. Ilabynun M. U. Tkauera M.B. u ap. [lunaktnaeckre MaTepralibl 1o ajredpe U HadaiaMm
ananu3ais 10 kiacca/M. «lIpocsemenuey, 2013

7. lllabynun M. U. TkaueBa M.B. u np. Jlunaktrudeckue MmaTepHaibl 1o aaredpe u Hadyajam
ananmm3as 11 kimacca/M. «lIpocsemenuey, 2013

8. Epmosa A. I1. CaMmocTosTeIbHBIE H KOHTPOJIbHBIC padoThl. Anreopa 10-11 kmace./M.
«Mnekca»

9. / AntemoB [1LU. Tectsl. AnreOpa u Havana anamu3a, 10 — 11. YaeOHO-MeTo1u4IecKoe mocooue.
IM.: Ipoda, 2009. — 96¢.

10. Usnes b.1., Caaksn C.U., HIBapioypr C.U., JunakTuaeckue MaTeprasl 1Mo aaredpe u
HavanamMaHaiau3a mag 10 knacca, M., 2012,

11. MUenes b.U., Caaxsu C.H., llIBapudypr C.U., JInnakrrnaeckue MaTepuaibl Mo aaredpe u
HavanamMaHainu3a 1 11 knacca, M., 2012,

12. Jlykun P.[., Jlykuna T.K., Sxyauna U.C., YcTHBIC yrpakHEHUs 10 anredpe v Hadaiam
anann3a,M.2009;

13. Aranacsu JI. C., byryzoB B. ®@., Kamomues C. b. wu np.I'eomerpus, 10—11: Yueb. s
obmeo0OpaszoBat. Yupexaenuii / M.: [IpocBemenue, 2018.

14. T'maskoB IO. A. I'eomerpus: pabouas terpans mias 10-11 xmaccos / FO. A. I'maskos, U. H.
Onuna, B. @. byry3oB. — M.: IIpocBemenune, 2014.

15. Caaksn C. M. Uzyuenne reomerpun B 10—11 kmaccax /C. M. Caaksn, B. ®@. Byry3oB. —
M.:TIpocBemenue, 2012,

16. AnexcaunapoB A. ]l I'eomerpus, 10—11: Yueb. nus. obmeodpazoBart. yupexaeauii / A.
J.Anekcanapos, A. JI. Bepuep, B. U. Peokuk. — M.: IIpocBemenne, 2011.

17. EBcradnena JI. II. ['eomerpus: mumaktuueckue marepuanbl s 10—11 kmacca. — M.:
[Tpoceemenue, 2012.

18. 3uB b. I'. 3agauu no reomerpun st 7—11 knaccos/ b. I'. 3uB, B. M. Meiinep, A. T.
baxanckuii.

— CII6.: Victory,Ilerpornud 2014r.

19. Bunenkun H.JI. Anre6pa u Havana ananuza. YueOHuK a1 10 ki1. ¢ yriayOnéHHbIM
n3yyeHueMKypca MmareMatuku. - M.: [Ipocemenue, 2011.

20. Bunenxun H.JI. Anre6pa u Havana aHanuza. YueOHUK A 11 ki1, ¢ yriayOnéHHbIM
M3y4YeHHeMKypca mateMatuku. - M.: [Ipocemienne, 2011.



21. Beicoukuit U.P., 'ymun .. u ap. (mox penakmueit A.JI. Cemenosa u W.B. fmenko). EI'D.
MaremaTrka. YHUBEpCAIbHbIE MAaTepHAIIBI I OArOTOBKH yyamuxcs. «aTemiekt-nentp),2016.

22. Topmun P.K. EI'D 2016. Marematuka. 3agaua 18. - M.: MIIHMO,2016.

23. EI'D 2017. Maremaruka. 4000 3aganuii 6a30BbIi U MPOQHUIBHBIN YpoBeHb oTBeTaMu. [lox pe.
Amenko U.B., Ceménoa A.JI. u ap. — M.: Uspatenbctso «IK3ameH», 2017

24. Epmosa A.IL. I'omobopoasko B.B. Ycernas reomerpust. 10-11 ximaccest. M.: MJIEKCA, 2012.

25. Epmosa A.Il. I'ono6opoasko B.B. Anrebpa n Hayana anammza. 10-11 xi. CamocrosTenbHble
UKOHTpOJbHBIE paboThl. M.: Unekca, 2013.

26. 3uB b.I'. 3amaun no anredpe n Havana aHayimsza. - CI16.: Mup u cembs, cepust Maructp, 2000.

27. 3uB B.I'. Crepeomerpus. Ycrubie 3agaun. 10-11 kmaccrr. CI10.: UePo-na-Hege, 2004.

28. 3uB B.I'. Ypoku nosropenus.- CII6: Mup u cemps, cepust Maructp, 2003.

29. Hexkpacos B.b., I'ymun [1./1., XKurynés JI.A.. Maremaruka. Y4eOHO-CcripaBOYHOE Mocooue.
CII6.: ®unuan usgarenscta «I[Ipocsemenue», 2012.

30. Ceprees W.H., [Tandepos B.C. (nmox pemakmmeir A.JI. Cemenora, U.B. fmenko). EI'D.
Marematuka. 3anada 17. YpaBaenus u nepasencrsa. M.:MIIHMO, 2019.

31. CkanaBu M.U. COOpHHK KOHKYPCHBIX 33J1a4 [0 MaTeMaTHKe JUIsl IOCTymarmux B BY3s1. —
M.,2006.

32. CmupHos B. A. FTeomeTpus. NnaHumetpus: Nocobue ana nogrotosku K EMN / nog pea. CeméHosa
AN, AweHko U.B.— M.: MUHMO, 2012.

33. Hlapeirun U.®., Tony6es B.W. dakynapraTuBHbIH Kype o matemaruke (10 kmacc). — M.
[Tpoceemenue, 2009.

34. Ilapeirun U.®., Tony6es B.U. ®akynsTatuBHEIH Kype mo mMarematuke (11 kmace). — M.:
[Tpoceemienue, 2009.

[ecrako C.A., 3axapos I1.U. (mox penakumeit Cemenona A.JI., Amenkxo 1.B.). EI'D.
Maremaruka.3amaya 15. YpaBuenus u cucremsl ypaBaenuit. M.:MIITHMO, 201



Padouas nporpamma no Kypcy

“TEOMETPUSA” 10-11 knace
(no yueonuky JI.C. Aranacsin, B. ®@. Byry3oB u ap. MockBa «IIpocBemenue» , 2018 r.)

68 yacos B roja Bcero 136 yacos

Ko.1-Bo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITeILHOCTH YUeHUKA (HA
1acos YPOBHE y4eOHBIX A€l CTBHIl)
B
mKoJeomMma
X kJjaacc

1 |BxoaHoe TecTHpOBaHHUE. 1 DopMyIHpPOBaTh OCHOBHBIE aKCHOMBI cTepeoMeTpru. JIoKa3bIBaTh
2 [ToBTOpEHME TPONAECHHOTO B OCHOBHOM IIKOJIE. 5 4 CJICZICTBHS U3 aKCHOM. PemaTe 3a1a4n Ha MPUMEHEHUE aKCUOM U CIIEJICTBUI
3 |AKCHOMBI CTEPEOMETPUU U MX CIICACTBUSI. 1 1 3 akcuom.
4 [[lapamienbHOCTb MPSIMBIX, MAPAJUIETBHOCTD MPSMOM 1 1 | @opmynanpoBath onpeAeaeHus NapamiieIbHbIX MPSMBIX, CKPEIUBAIOLIUXCS

1 TUIOCKOCTH MPSMBIX., TPSMOM MapaJlJIeTIbHON MII0CKOCcTH. DopMynupoBath 1
5 B3anMHOe pacnosnoxeHue npsiMbIx B 1 1  |10Ka3pIBaTh TEOPEMBI, BBIPAKAIOIINE X IPU3HAKA U CBOWCTBA.

[IPOCTPAHCTBE. Pacno3HaBaTh B3aMMHOE MOJIOKEHHUE MPSAMBIX B pealbHbIX (popmax (Ha
6 [MapamienbHOCTh IIOCKOCTEMH. 1 1  [OKpYXXaIIIUX MpeMETaxX, CTEPEOMETPUUECKIX MOJIEISIX U T.J.)
7 Terpasap. Iapamnenenumnesn. 2 1 |PopmynupoBaThk OnpeeaeHUe yria Mexay npsmeiMu. PopmynupoBath
8 OG6pa3oBaTe/IbHbI MHHHMYM. 1 OIIPENIETICHUE YIJIOB C COOTBETCTBEHHO MapajlIeIbHBIMUA CTOPOHAMHU.




KonTposabHas paGora Nel

Jloka3bIBaTh TEOPEMBI, BBIPAKAKOLIME UX CBOKMCTBA. POPMYJIMPOBATH
OIPEAEIIEHUS MAPAIIIENBHBIX TNIOCKOCTEW. POPMYNIMPOBATh U I0KA3bIBATH

TEOPEMBI, BBIPAXKAIOLIUE UX IPU3HAKHU U cBoMcTBa. DopmynupoBaTh
ompe/esieHue U u300paxkarh TeTpasap, napamienenunen. PopMyaupoBaTbu

NOKa3bIBaTh TEOPEMBI O CBOMCTBAX Mapaiienenunena. Pemare 3agaun Ha
MOCTPOCHKUE CEUCHUH TeTpasdipa U mapajuiesienunena. MoIemupoBarh

YCIIOBHE 3a7]a4H U TIOMOIIIbIO YePTE’Ka UM PUCYHKA, IPOBOJIUTH
ITOTIOJTHUTEJILHBIE TIOCTPOCHHS B XO/I€ pelieHus. BoLaensTh Ha yepTexe
KOH(PUTYpalnK, HEOOXOIUMBIE JIJIsl IPOBEIEHNSI 000CHOBAHMIA JIOTUYECKUX
[1aroB pernieHus. UHTepapeTupoBaTh MOJTYICHHBIA PE3YNIbTaT U

COIIOCTABJIATH €TI0 C YCIIOBUEM 3a1a4H. Hcroms30BaTh TOTOBEIE

KOMITBIOTEPHBIE TIPOTPaMMBbI IS TOKMCKA ITyTH PEIICHUS U WILTIOCTPALUN
pelIeHns TeOMETPUYECKUX 3a/1ay.

10

[leprieHAMKYISAPHOCT MPSIMOM U TIIOCKOCTH

N

=




11

[lepienaukynsap U HakJIOHHas. Teopema o Tpex
[EPIICHANKYIISIpaX. YTOJ MEXKY NPSIMOU U
[1JIOCKOCTBIO.

DPOopMyYIHPOBATH ONIPEACICHUE NTEPIIEHIUKYIISIPHBIX PAMBIX.
DPopMyYIMPOBATH ONPEACIICHUE NIEPIIEHIUKYISIPHOCTH MIPSMOM U IUIOCKOCTH.

DopMyIHMpOBaTh M JOKA3BIBATH TCOPEMBI, BBIPAKAIOIINEC UXTTPU3HAKU U

12

JIByrpaHHbIi yroii. IlepnesauKyaspHOCTb
[1JI0CKOCTEN.

cBoicTBa. POPMYNHMPOBATH ONPEAEIICHNS PACCTOSHUSA OT TOUKH J10

MJIOCKOCTH, MCKAY MapaUICIIbHBIMH ITIJIOCKOCTAMU, MCKIY

13

OO0pa3oBaTe/ibHbBII MUHUMYM.

CKPELIMBAOIIMMUCS IPSIMBIMH, MEXKYy IPSIMOU U NTapaJUIEIbHOMN €1

14

KonTposbHas paGora Ne2

MI0CKOCThI0. POPMYIIMPOBAaTh U IOKA3bIBaTh TEOPEMY O TPEX

nepneHauKyspax. PopMyInpoBaTh ONPEAEICHUE yria MEXAY IPsIMON U

MJI0CKOCTBIO. Periare 3a/1au Ha HOCTPOEHUE, 10Ka3aTeNbCTBO U
BBIYHCIICHHE.
DopMyaNpPOBaThH OTPEACTICHUE YIiia MEX Ay IIOCKOCTIMUA. POPMYINPOBAThH

OIpeaeIeHNE MEPIEHANKYIISIPHBIX INIOCKOCTENH. POPMYIMPOBATh U

JOKA3bIBATH TeopeMBI, BBIpa)KaIOH_[I/Ie nux HpI/ISHaKI/I n CBOﬁCTBa._
Pacrio3HaBath, GOpMYIHPOBATH ONIPECIICHUE U H300pakaTh

MPSMOYTOJIBHBIN TTapayuienenumnes. PopMyanpoBaTh U I0Ka3bIBATh TEOPEMBI
0 CBOMCTBax napajuienenunena. Pemars 3a1a4n Ha BEIYUCICHUETNHEHBIX

BeTMYWH. HTEpOpEeTUPOBATh MOJIYICHHBIA PE3yJIbTaT U COTIOCTABIIATH €0 C
YCIIOBHEM 33J1a4M. MC0b30BaTh TOTOBBIE KOMIIBIOTEPHBIC MPOTPAMMBI IS

MOMCKA IIYTHU PCIICHUA U UIIIOCTpalun
P€HICHUA T€COMCTPUUCCKUX 3a1aY.

DopMynupoBaTh OIpPCACICHUC W IPUBOJIUTH IPUMCEPLI MHOTI'OI'PAHHUKOB.

DopMynupoBaTh OIIPpCACIICHUC U I/I306[28.)K8.TB [Ipu3sMy. DopMyIupoBaTh

15 [[lonsTue MHOTOTrpanHuKa. [Ipuzma.
16 [[Tupamuna.
17 |[IpaBuiIbHBIC MHOTOTPAHHUKH.

OIIPCACIICHUC U I/I306[28.)KaTB nupamuay, YCCUCHHYIO IMUpaMHUuIy.




18

KonTposabHas pabora Ne3

DopMyaMpOBaATE ONPEEIICHUE U U300paKaTh NPABUIIbHBIE MHOTOTPAaHHUKHU.

Pemiath 3a7a4u Ha BEIYMCIICHHUE TUIONIA/IA TOBEPXHOCTH PA3IMYHBIX
MHOTOIPaHHUKOB. Pacro3HaBaTe MHOTOTPAaHHHUKH, HA YePTEkKaAX, MOJIECISIX U B
peaibHOM Mupe. MoaeaupoBarh yCIOBHE 3a/1a4M UIIOMOIIBIO YepTexka UiTu

pI/ICYHKa, H[}OBOZ!I/ITB JOIIOJIHUTCJIBbHBIC HOCTpOCHI/ISI B X0 pemeHI/m.
BoLiensaTs Ha 4epTexe KOH(Urypauuu, HeoOX0IMMbIe JUIsl IPOBEICHUS
000CHOBAHM JIOTHYECKUX I1ar0B

pemieHus. IIpUMeHsTh U3y4YeHHbIE CBOWCTBA T€OMETPUUECKUX (DUTYp U
(dbopMyI IS peIIeHUsI TeOMETPUICSCKIX 3319 U 337124 C MPAKTHICCKIM
COJIepIKaHUEM.




[TonsiTue BEKTOpa B IPOCTPAHCTBE.

DopMyIrupoBaTh ONpPCACIICHUA U WJUIIOCTPUPOBATE IMOHATHUEC BEKTOPA,
JJIMHBI BCKTOPA, KOJUIMHCAPHBIX BCKTOPOB, KOMIIJIAHAPHLIX BEKTOPOB,

CUCTCMaA KOOPpAWHAT. I[eﬁCTBHH C KOOpAnHAaTaMu
BCKTOpPAa U BEKTOpAaMU B ITPOCTPAHCTBE.

2 CnoxeHue ¥ BHIYUTAHUE BEKTOPOB. 1jpaBHBIX BEKTOPOB. BRINOJIHATE oniepaliuu Haja BekTopaMu. Haxoautsb
YMHOXKEHNE pasiioKeHue BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM BEKTOPAM.
BEKTOPA Ha YKCIIO BBIMOTHATEIPOEKTHI IO TEMAM UCTIOJIb30BAHMS BEKTOPHOTO METO/1a TIPH
2 KowmruianapHsie BEKTOPEI. 1jpelieHny 3a/1a4 Ha BBIYHMCIICHUS U JIOKa3aTelbcTBa. M cnoib30BaTh TOTOBBIE
KOMITBIOTEPHBIE MPOTPAMMBI JIJIsI TIOUCKA ITYTH PEIICHUS U WIUTIOCTPAITUN
2 OO0pa3zoBaTe/ibHbII MUHUMYM. PCIICHUA 3a/1a4.
IToBTOpEHUE
2 [TapannensHOCTH B TPOCTPAHCTBE. 2
2 [TepnieHIUKYISIPHOCT B MPOCTPAHCTBE. 2
2 BexkTopsr. 2
2 Oopa3oBaTejibHbIIT MUHUMYM.
2 KonTpoabHas paGora Ned
XI| kaace
BxoaHnoe TecTupoBanmne OOBACHATH U WTIOCTPUPOBATH OHATHE IPOCTPAHCTBEHHOM
HOBTOpeHI/Ie HU3Y4EHHOTO B 10 kiacce ZHeKapTOBOﬁCHCTeMBI KOOpAWHAT. BBIBO,I[I/ITB 1 UCII0Jb30BAThH q)OpMy.]‘IBI
3 JlelicTBHS ¢ TeOMETPHUECKIME (UIypaMH Ha JKOOpAMHAT CEPENHBI OTPE3KA, PACCTOSIHUSA MEXKLY IBYMs TOYKAMHU
IOCKOCTH. MPOCTPAHCTBA., ypABHEHHUE MPSIMOM B IPOCTPAHCTBE. BHIUYUCHATH AJIMHY,
4 KoOp/MHATHI TOUKH HBEKTOPa.[IpAMOYroJIbHAS 1[KOOPIMHATBI BEKTOPA, CKAIPHOE MPOU3BE/ICHHE BEKTOPOB. HaxoauTs yros

MCIKAY BCKTOpaMU.. BrInIoIHATE IMMPOCKTHI IO TEMaM HUCIIOJIb30BAHUA
KOOPAUHATHOTI'O METO/J1a ITPU PCIICHUU 3aa4 Ha BBIYHUCICHUA U

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

J0Ka3aTCJIbCTBA.

(o))

OO0pa3zoBaTe/bHBII MUHUMYM.

OOBACHATH U HOPMYNIHUPOBATH MOHATUS CHMMETPUYHBIX (UTYD B




cdepsl.

7 KountpoabsHnas padora Nel npoctpancTBe. CTPOUTh CUMMETPUYHBIE (UTYPHI. BBIMOTHSITH

napauIeIbHBIN epeHoc Guryp. Mcrnonbp30BaTh TOTOBBIE KOMITBIOTEPHBIE
MIPOTPAMMBI JIJI IOUCKA ITYTH PEMIEHUS U WTIOCTPALIMU PELICHUS

3ajad.

8 Hunmusap u ero snmemenTsl. [lnomans 1 DopMynHpoBaTh ONIPEACIICHUE U U300paKaTh IMIIAH]IP.

[MOBEPXHOCTH. DopMyITHpPOBATH OTIPEEIICHHE H H300paxaTh KOHYC, YCEUCHHBIN KOHYC.

9 Konyca. OnemenTtsl. [lnomaas moBepXHOCTH. 1dopmynupoBaTh onpeeseHus U U300paxkath cepy u map. PopMyIupoBaTh

1 Cdepa u map. YpaBuenue chepsl. 1lonpeIeIeHNeTIIOCKOCTH KacaTelbHOU K cepe. PopMynHpoBaTh 1
IOKa3bIBaTh TEOPEMBI, BEIPAXKAIOIIHUE MPU3HAKU U CBOMCTBA MJIOCKOCTH

1 KacaTenbHas mockocTh K cdepe. ITnomans 1kacaTenpHOM K chepe. PemaTs 3amaun Ha BRIYMCICHUE TUTOIIAIN

MOBEPXHOCTH LIMJIMH/IPA, KOHYCAa, YCEUEHHOTo KOHyca. Pacno3HaBarte Tena

BpallICHUA, HA YCPTEKaX, MOJCIIAX U B PCAJIbHOM MHUPC. Mo gennpoBaTh
YCJIOBHE 3a1a4i Y ITIOMOIIBIO

yepTexka WU PUCYHKA, IPOBOUTH JIOTIOJTHUTEIbHBIC TIOCTPOCHUS B
XOJIE

1 Pemrenue nk3aMeHaIMOHHEBIX 3a0a4. 1
1 Oopa3oBaTe/ibHbIIT MUHUMYM.
1 KonTpoabHas padora Ne2




pewieHus. Beiienars Ha yepTexe KOHPUTypaluu, HeoOX0AUMbIe IS
MpOBEICHUS 000CHOBAHUH JIOTHUECKUX IIAaroB peuieHus. [IpuMeHsITh
M3y4CHHBIE CBOMCTBA T€OMETPUIECKUX QUTYp ¥ (POpMYI Il peIIeHust
FEOMETPUYECKHUX 3a/1a4 U 33]1a4 C PAKTHYECKUM COJICPKAHUEM.

HHTepnpeTupoBaTh NOJYyYEHHBIN PE3YJIBTAT U CONIOCTABIATh €0 C

YCIIOBUEM 3aJiavu. Hcronp30BaTh TOTOBEIE KOMITIBIOTCPHBIC TPOTPaMMBIIJIA
MOMCKa MYTHU PCIICHUA U UIUTIOCTpali PCHICHUA TCOMETPHUICCKUX
3aaad.

O06bem napasienenurneia

®opmynrpoBath MoHsITHE 00BeMa Gpurypsl. DopmynupoBaTs U
00BACHATHCBOMCTBA 00beMa. BbiBoauTh hopMysbl 00bEMOB IPU3MBI,

O6beM IpU3MBIL.

[y

MApaMUJIbI, YCEUCHHOW MUPAaMU/IBI, IIWITMHIPA, KOHYCa, YCEUYEHHOTO KOHYCa,
niapa., IIapoBOro CETMEHTA, IIapOBOTo nosica. Pemars 3a1aun Ha

O6bem mumHIpAa. 1[BBIUKCIIEHE 00BEMOB PA3TUYHBIX (DUTYP C TTOMOIIBIO OMPEACIICHHOTO
WHTEerpaa.
Pemrenue nk3aMeHaIMOHHBIX 3a0a4. 1 OHI/IpaHCB Ha JAaHHBIC YCJIOBHA 3aaa4U, HAXOAUTH BO3MOXHOCTH

MPUMEHEHUS He0OX0UMBIX (popMy. Periars 3a1aun Ha BEIYHUCICHHE

O0beM mUpaMuIbI

71011 T1 TTIOBEPXHOCTH chephl. Mcnonb3oBatk GopMyIibl 4711 000CHOBAHUS
NTOKa3aTeIbCTB PACCYXICHUH B X0JIe pemieHus. [[puMEeHATbU3yYCHHBIC

O06bem KoHyca.

CBOMCTBa reOMEeTpUUECKUX GUTyp U HGOpPMYIT IJIsl PEIICHUs T€OMETPUUYECKUX
3a]a4 U 3a/1a4 ¢ IPAKTHUECKUM COJIeP:KaHUEM.

O6mbeM miapa.

HHTepnpeTupoBaTh HOJ'Iy‘ICHHBIﬁ pe3yiIbTaT U CONOCTABJIATE €T0 C

YCIIOBUEM 3aJlavu. Hcnoab30BaTh TOTOBBIE KOMIIBIOTCPHBIC ITPOIPpaMMBbBIIJIA

OHUCKa IIYTHU PCHICHUSA U UIIIFOCTPAIIUU PCIICHUA T'COMCTPUYCCKUX 3ada4.

SO NIOT NS NDIOLW NN DNIE NODNOERERIOOOERINEFEIOE

Pemenne sx3aMeHaMOHHBIX 33/1a4. 2
O0pa3zoBaTe/bHBII MUHAMYM.

KonTpoabHnas padora Ne 3

[TapannenbHOCTh U MEPIEHAUKYISIPHOCTH B 1

IIPOCTPAHCTBE.




MHuororpannuku. HaxoxaeHue miomauen u
00BEMOB.

Pemenne OK3aMCHAllMOHHBIX BAPUAHTOB.

Tena BpameHus. Beruucnenue miomanen
MIOBEPXHOCTEN U 0OBEMOB.

Metoa KoopauHar.

Pemenne OK3aMCHAllMOHHBIX BAPUAHTOB.

Oo0pa3oBaTe/bHbI MUHUMYM.

W WIN Wk WO WW N0 NN

KonTpoabHnas paGora Ne 4

Bcero 136 gacos
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