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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydue6HOro Kypca «I'eomerpusi» 06a30BOro ypoBHS Ui 00y4YarOIIUXCSI
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepalbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpemHero oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWUH,
MPEIBSABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, W TPAIUIUNA POCCHIICKOrO OOpa3OBaHUS.
Peanmzanuss  mporpaMMbl  00ECIICUMBACT  OBJIAJICHUE  KJIFOUEBHIMH  KOMIICTCHIIHSMH,
COCTABIISIFOLIMMHA OCHOBY JUISI CaMOPa3BUTHS ¥ HEMPEPBHIBHOTO 00pa30BaHUs, IEIOCTHOCTD
OOIIEKYTBTYPHOTO, TMYHOCTHOTO M MIO3HABATEIHLHOTO PA3BUTUS TUYHOCTH OOYJAFOIIHUXCS.

Henn u3ydyenusi yaeOHOro Kypca

BaxHocTh yuyeOHOro Kypca TeOMETpHH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUS
00yCNOBJIEHa MPAKTUYECKON 3HAUMMOCTBIO METaNpeJAMETHBIX M MPEAMETHBIX pPe3yIbTaToB
00y4YeHHs TE€OMETPHH B HANPABJICHWUHU JIMYHOCTHOTO PA3BUTHS O0yJaromuxcs, (GopMUpPOBaHUS
(yHKIIMOHATBHOW MaTEeMaTHYeCKONH T'PAaMOTHOCTH, HM3Y4YCHHS APYTrUX Y4YEOHBIX JUCIHILIMH.
Pa3Butne y oOywaroumxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOMCXOKIECHUU
TeOMETPHUECKUX a0CTpaKIMil, COOTHOIIEHNH PEaIbHOTO M HIEAIbHOI0, XapaKTepe OTpaXKeHUs
MaTE€MaTHYECKOM HAayKOH SIBJICHUN W IPOLECCOB PEATBHOI0 MHUpA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTEMaTUYECKOro MOJEIMPOBAHMA B HAyYHOM I[IO3HAHUM M B MPAKTUKE
croco0cTByeT (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS Y4YalIUXCsA, a TaKKe KadyecTB
MBILICHUS], HEOOXOIMMBIX JUIA aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpusi sBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YpPOBHE CpETHEro oOuIero
o0pazoBaHMsl, TaK KaK O0ECNEYMBAaET BO3MOXXHOCTh M3YUEHHS KaK JUCIUIUINH €CTECTBEHHO-
Hay4HOU HaIlpaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (OPMUPYEMOE TPU HM3YYCHHH OOYYAIOIIUMHUCS TOHATUUHBIX
OCHOB TE€OMETPUM U MOCTPOECHUU IIEMOYKHU JIOTUYECKUX YTBEPKICHUUW B XOJE€ PEIICHHS
reOMETPUYECKUX 3aJja4y, YMEHHE BBbIIBUIaTh W ONpPOBEpPraTh TUIOTE3bl HENOCPEJACTBEHHO
HCIOJB3YIOTCS INPU PELIEHUHM 3aad €CTECTBEHHO-HAYYHOI'O LMKJIA, B YAaCTHOCTH M3 Kypca
(bu3nKu.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UIPACT CYLIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NesITeNbHOCTU YenoBeka. OpueHTalus YyesioBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COLMAIBHOr0 OBITHS, OpMa OTPAKEHHUSI OKPYKAIOIIET0 MUPA, YCIOBUE YCIIEITHOTI'O
MMO3HAHUS u AKTUBHOIO npeoOpa3zoBaHus JNENCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSAET Pa3HbIC BUABI YUEOHOH M TPYIOBOM JEATEIBHOCTH,
SBISETCS OJHUM U3 TPO(ECCHOHATHLHO BAXHBIX KAuyecTB, IMOITOMY aKTyalbHa 3agayda
(bopMHpOBaHUs y 00YYAIOLIMXCS TPOCTPAHCTBEHHOT'O MBIIIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOT O
MBIIIEHHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K IPAKTUYECKON NEATENbHOCTH IO
MHOTUM HampaBJeHUSIM.

Lenb ocBOeHMSI MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE O0y4eHUs
— o0meoOpazoBarebHOE U OOIIEKYJIBTYPHOE PAa3BHTHE OOYy4aIOIMIUXCs dYepe3 obecreueHue
BO3MOXXHOCTH HPUOOPETEHUSI U UCIIOIB30BAHMS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHWHA U
NeUCTBUM, crienu(UUHBIX TEOMETPUH, BO3MOKHOCTH YCIEIIHOTO IPOAOIKEHUS 00pa30BaHus 10
CIELMAILHOCTSAM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAaHUEM T'€OMETPUU.
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[TporpamMma mo reoMeTpuu Ha 6a30BOM YpOBHE IIPEAHA3HAYCHA TSI 00YJAIOIINXCS CPETHEN
IIIKOJIBI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUI Ha ypOBHE OCHOBHOI'O OOIIETO
oOpazoBanms. Takum oOpaszom, oOydarommecss Ha 0a30BOM YpOBHE JIODKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUS, CBSI3aHHBIE CO CIEeU(DUKON TeOMETPUH ¥ HEOOXOAUMEBIE IS )KU3HH B
COBpeMeHHOM o0mecTBe. KpoMe 3TOro, OHM MMEIT BO3MOXKHOCTh U3YYUTh T€OMETPHUI0 Oolee
rIIyOOKO, €ciaM B JaJbHEHIIEM BO3HHMKHET HEOOXOJAMMOCTh B TE€OMETPHUYECKHX 3HAHUSIX B
PO ECCUOHATBHOMN e TEILHOCTH.

JlocTiKeHHe 1eNTd OCBOSHUS MPOrpaMMbl 00ECTIEUNBACTCSI PEIICHHEM COOTBETCTBYIOIINX
3anad. [IpuopuTeTHRIMU 3a1adaMu OCBOEHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISFOTCSI:

e (opmupoBaHHWE TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOW KYJIBTYPHl U

OCO3HaHHUE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opMHpOBaHHE TMPEICTABICHUS O MHOTOIPpAaHHMKAX M TeJaxX BpAIICHUS KaKk o
BOKHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIFONINX OMUCHIBATh U U3Yy4aTh Pa3HbBIE
SIBIICHHSI OKPY’KAIOIIET0 MUPA;

e (opMHpOBaHHE YMEHHUS pacllo3HaBaTb Ha YEPTEKaxX, MOAEISIX U B PEATbHOM MHpPE
MHOTOT'PaHHHMKH U TeJla BPaIICHUS;

e OBJAJICHUE METONAaMH peHIeHUs 3agad Ha TIOCTPOCHUS Ha HM300paKEHUIX
MIPOCTPAHCTBEHHBIX (HUTYD;

e (dopMHpPOBaHHE YMEHHsS OIEPHPOBATH OCHOBHBIMH TMOHSTHUSMH O MHOTOTPAHHUKAX U
TeJax BpAIIEHUs U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJIEHUE ANTOPUTMAMHU PELICHUS OCHOBHBIX THUIIOB 33/1a4; ()OPMUPOBAHUE YMEHUS
MPOBOJIUTHh  HECIOXKHBIE  JIOKAa3aTEIbHBIE  PACCY)KICHHS B  XOJE  pEIICHUS
CTEPEOMETPUUECKUX 3aJ1au M 3a/1a4 C MPAKTUYECKUM COACPIKaHUEM;

® Da3BUTHE WHTCIUIGKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH  OOydarommxcs,
MMO3HABATEIILHOW aKTHBHOCTH, HCCIIC0BATEIBCKIX YMCHHM, KPUTUIHOCTH MBIIIIJICHHS;

e (opmupoBanue ¢GyHKIIMOHATHLHOW TPAMOTHOCTH, PEIEBAHTHOM TE€OMETPHUM: yMEHUE
pacrio3HaBaTh MPOSBICHUS TEOMETPUIECCKHX TTOHSATHIH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYallUSX W TPH H3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYIHpPOBaTh MX Ha S3bIKE
T€OMETPHUH M  CO37]aBaTb TEOMETPUYECKHE MOJEIH, TPHUMEHATh OCBOCHHBIH
TCOMETPUUCCKUI  ammapaT Ui pPElICHHsS NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH IMOJTYICHHBIC PE3YIIbTATHI.

OTnMYuTENbHON 0COOEHHOCTHIO TPOrPAMMBI SIBIISIETCS BKIIIOYEHHE B KYpC CTEPEOMETPUU B
Hayaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HHTYUTHUBHOT'O TIO3HAHMS, M OIPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO H
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIHPYET TPOTCKAaHWE HMHTYHUTHBHBIX IIPOIIECCOB,
MOTUBHPYET K JATbHEUIIIEMY U3YICHHIO PEAMETA.

[Ipenmourenne OTAAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TPAKTHYECKOM
JeATeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPE/ICTABICHUH Y YUAIIUXCS B KYpCEe CTEPEOMETPUHI
MPOBOJUTCSA 3a CYET pEIIeHHs 33/Ja4 Ha CO3JaHWE MPOCTPAHCTBEHHBIX 00pa3oB M 3ajad Ha
OINIEpPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpasamu. Co3manue o0Opa3a MPOBOJUTCS C OMOPOM Ha
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HarJIgTHOCTh, a OTIEpPUpPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISTHOCTH, MBICJIEHHOTO
W3MEHEHHUS €r0 UCXOIHOT0 COAEPKaAHUS.

OcHOBHBIE cojepkarelnbHble JuHUM Kypca «['eomerpum» B 10-11 Kmaccax:
«MHororpanHukn», «IIpsMble U IJIOCKOCTH B NPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B MPOCTpaHCTBEY. POpMHUPOBAHNE JTOTHUECKUX YMEHUN paclpeiesnsieTcss He TOIbKO
M0 COJEpPKATENbHBIM JIMHUSM, HO W 1O TojaM OOy4YeHHs Ha YpOBHE CpEeIHEro oOIero
o0pa3oBaHMsl.

Conep:xaHue o00pa30BaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHHS
paboueii mporpamMmbl, pacrpeeIEHHbIM 10 ToAaM 00yUeHHsl, CTPYKTYPUPOBAHO TAaKUM 00pa3oM,
YTOOBl ~ OBJQJICHUE T'COMETPUYECKMMHU TIOHATUSMHU U HaBBIKAMU  OCYLIECTBIISLIOCH
MIOCJIEIOBATEIbHO M IIOCTYNATENbHO, C COOJIIOJICHHEM IPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO0 CHCTEMY I€OMETPUUECKHX MPEICTaBICHUI 00yJaroImmxcs,
pacumpsis ¥ yriayomnsis e€, o0pas3ys IpoYHble MHO)KECTBEHHBIE CBSI3H.

MecTo yueGHOro Kypca B y4eOHOM IJIaHe

Ha u3ydenne reomerpuu orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Henenio B 11
KJ1acce, BCero 3a JiBa roga oOyuenus - 102 yyeOHbIX yaca.
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COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUS CTepeoMeTpun. Touka, mpsmasi, IIOCKOCTh, MPOCTpaHCcTBO. [1oHsATHE
00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
CKpeluBaromuecss mnpsMble. llapaninenbHOCTh MpSMBIX U IJIOCKOCTEM B IMPOCTPAHCTBE:
NapajuieJbHble IpPsIMbIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; [APATUIEIBHOCTh
NpsSIMOM M TIJIOCKOCTU. YTJbl C COHAIPaBICHHBIMU CTOPOHAMH; YIOJl MEXIY NpPSIMbIMH B
npoctpaHcTBe.  IlapaniaenbHOCTh  TUIOCKOCTEW:  MapajjiebHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNIbHBIX MI0cKocTel. [IpocTeiime npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIP,
KyO, mapaJuieNenumnea; MoCTPOeHHE CEUCHHI.

[leprieHAUKYISIPHOCTE  TPSAMOM M IJIOCKOCTH:  TEPICHAUKYJSPHBIE TPSMBIE B
MPOCTPAHCTBE, IMPsIMbIE MApajUIeJIbHbIE W MEPIEHAUKYISPHbIE K IJIOCKOCTH, IpPHU3HAK
MEPIEHANKYIISIPHOCTH MPSMOW U IJIOCKOCTH, TEOPEMA O MPAMON NEPHEHIUKYIAPHON IITOCKOCTH.
VYTIibl B IpOCTPAHCTBE: YTOJd MEXIY MPSIMON U MIIOCKOCTBIO; ABYTPAHHBIN YIOi, IUHEUHBIA YT O
JBYrpaHHOro yria. IleprneHauKynsp W HaKIOHHBIC: PACCTOSHUE OT TOYKU [0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TIOCKOCTH, MPOEKIUs (PUTYPBI HA TIOCKOCTh. [lepneHaAuKyasIpHOCTh
IUIOCKOCTEW: TpPU3HAK MEepHeHAUKYISIPHOCTH JIBYX IUIockocteil. Teopema o0  Tpéx
MepHeHIUKYIIspax.

MHOrorpaHHuKH

[lonsiTue MHOTrOrpaHHUKA, OCHOBHBIE DJIEMEHThl MHOTOTPAaHHUKA, BBIMYKIbBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yronpHas npusma; rpaHu
Y OCHOBAHUS IPU3MBI; MPsIMas M HAKJIIOHHAs TPU3MbI; OOKOBAsi U TIOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOIbHBIN Mapauienenuen U ero cpoiicrsa. [lupamuaa: n-yronpHas
nupaMuja, TPaHU W OCHOBAHME NHUpaMHUIbl; OOKOBas W TMOJHAs TOBEPXHOCTh ITHPAMMUIBI;
MpaBUJIbHAsE W YyCEU€HHas NupamMuga. OJIEMEHThl Mpu3Mbl M nupamuiabl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: TOHATHE TMPABUILHOTO MHOTOIPAaHHHWKA; MPaBWJIbHAS MPU3Ma M TpaBUJIbHAS
MMpaMuIa; MpaBUIbHAS TPEYroNbHAS TMPAMKJIA U TPABIIIBHEIN TeTpadp; KyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOIPAHHMKAX: OKTA3IP, JOAEKadAp U ukocadap. CeueHus Npu3Mbl U MUPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOUYKH, MPSMOHM, IMJIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpaMuax, Napajielenuneaax, IpaBuiIbHbIX MHOTOIPAHHHUKAX.

Brruucnenue 31eMeHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 00xoBoit
MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSAMOI MPU3MBI, TJIOIIAIb OCHOBAHHI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMON mpusMbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTH NMPABUIHLHON
MMpaMHJIbI, TEOpeMa O TUIoIIaau yced€HHol nmupamuabl. [lorstre 06 06béme. OOBEM MupaMuIbl,
MIPU3MBL.

[Tono6upie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IJIOMAASMH IOBEPXHOCTEH,
00bEMamMH MOAOOHBIX TEJI.

11 KUIIACC
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Tena BpalieHus

Hunuuapuyeckass MOBEPXHOCTb, OOpasyrolye IWIMHAPUYECKOW IOBEPXHOCTH, OCh
HWIMHIPUYIECKON MOBEepXHOCTH. L{MmuHp: ocHOBaHUS U OOKOBas MOBEPXHOCTH, 0Opa3yromas u
OCh; TUIOIIA/1b OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3ylolIle KOHUYECKOM IMOBEPXHOCTH, OChb M BEpUIMHA
KOHMYEeCKOW moBepxHOcTH. KOHyC: OocHOBaHME M BeplIMHa, oOpasyrollas U OCh; IJIOMIAb
OOKOBOM M TOJHOW IMOBEPXHOCTU. YCEUEHHBI KOHYC: 00pa3ylollMe U BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

Cdepa m map: neHTp, paauyc, IuUamerp; IUIOIIAJAb IOBEPXHOCTH cdeprl. Bzaumuoe
pacrionoxeHue cepsl U IIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe; Iomaib chepol.

N300paskeHue Ten BpalleHus Ha MJI0cKocTU. Pa3BépTka muiimHapa U KOHyca.

KomOuHnanuu Tten BpalieHHs U MHOIOTPaHHUKOB. MHOTOIpaHHHK, OINMCAHHBIM OKOJIO
cdepsl; chepa, BMcaHHasi B MHOI'OI'PAaHHUK, UM TEJIO BpaILlEHHS.

[Morsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Teil. Teopema 00 00BEME
IPSIMOYTOJIBHOT O Napaljiesienunesa u cieacTBus u3 He€. O0bEM LMHpa, Konyca. O0bEM 11apa
Y TI0MAEL ChEpPHI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHMS MEXIY IUIOLAIIMU IOBEPXHOCTEH,
00bEMaMH MOAOOHBIX TEJ.

Ceuenuss uuMaMHApa (MapajulebHO M MEPHEeHAMKYISIPHO OCH), CEYCHHMsS KOHYca
(mapasuiebHOE OCHOBAHMIO U IIPOXOJIAIIIEE YePE3 BEPIIMHY), CEUCHUS LIapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocT U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4yucio. PasnoxkeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopam. [Ipasuio
napajuienenunena. Penienue 3anay, CB3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPAMU.
[IpsmoyronbHas cucrema KoopauHar B IpocTpaHcTBe. Koopaunatel Bekropa. Ilpocreiimme
3aJaud B KOOpAMHATax. Yroa Mexay Bekropamu. CKalsipHOE INPOU3BEIACHHE BEKTOPOB.
Boruncnenue yriioB Mexay HpsIMbIME U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOpPHBIM METOA Mpu
pELIEHNU T€OMETPUUECKHX 3a/au.
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INTAHUPYEMBIE PE3YJIbTATbBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJabTaThl OCBOCHHS TMpPOrpaMMbl ydeOHOro mpeamera «MaremaThkay
XapaKkTepU3yroTCs:

I'paxnanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIUM OOYYAIOMIETOCS KaK aKTHUBHOTO W
OTBETCTBEHHOT0 YJIEHA POCCUUCKOrO OOINECTBa, MPEICTaBICHHEM O MaTEMaTHMYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, NPOIEAYp TpakJIaHCKOTO o0OIecTBa
(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C MX (PYHKIIMSIMHU U HA3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCHICKOMN IPaKIaHCKOW MACHTUYHOCTH, YBOKEHHUS K IIPOIILUIOMY U
HaCTOﬂHIGMy pOCCHﬁCKOﬁ MaTEMaTHUKU, HIEHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUSIM pOCCI/If/'ICKI/IX
MaTeMaTUKOB M POCCUMCKOW MaTeMAaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JIOCTHUKEHUM B
JPYrux HayKax, TEXHOJOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHUMCKOTO Hapoaa, c(HopMHUPOBaAaHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOr0 MOBEJICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JIOCTUKEHUN HAYKH U JIEATEIIbHOCTBIO YYEHOrO; OCO3HAHHMEM JIMYHOI'O BKJIAJa B MOCTPOCHHE
YCTOMYHUBOTO OYyyIIETO.

JcTeTHYECKOE BOCIIHTAHME:

3CTCTUUYCCKUM OTHOILIICHUEM K MI/Ipy, BKJIrO4Uas BCTGTI/IKy MAaTEMATUYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCyXACHUH; BOCHPUHUMUYUBOCTHIO K
MATEMAaTUYCCKUM aACIICKTaM paSJH/ILIHI)IX BHUI0B I/ICKyCCTBa.

dusznuyeckoe BOCNIUTAHHUE:

C(l)OpMI/IpOBaHHOCTI)IO yMeHI/ISI HpI/IMCHSITI) MaTeMaTU4YCCKUEC 3HAHUA B HHTepecax
3I0pOBOT0 U 0e30macHoro odpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS] K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHME, cOATaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, peryispHas ¢uznyeckas
aKTI/IBHOCTB); (I)I/IBI/I‘-IGCKOFO COBepI_HeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-O3,Z[OpOBI/ITCJIBHOI71
eI TEIIbHOCTRIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIONIOOHUS; MHTEPECOM K PazInYHBIM
chepaMm npodeCCHOHATBHON IEATEIHPHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ TPHIIOKESHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOp OynyIiel mpodeccHu U peann30BhIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha IPOTSKEHUHU BCEeH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MaTEMaTUYECKOM HAMPABIEHHOCTH.

IK0JI0rHYecKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTMYECKOW KYJIbTYPhl, NMOHMMAHUEM BIUSHUS COIUAIBHO-
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHUEM
II00AJIBHOTO  XapakTepa  OJKOJOTMYeCKHX MpoOjeM; OpUEHTAallMel Ha  IpPUMEHEHUE

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 22,10.26 09:40 (MSK) MNpocTas noanucb




MaTeMaTHYeCKUX 3HAHUN Ui pelieHHsl 3a7ad B O00JIACTH OKpY)Karomlel cpeipbl, IUIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPY>KarOLIeH Cpeibl.

LleHHOCTH HAYYHOI'0 NO3HAHUA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUsSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU W OOIIECTBEHHOI MPAaKTUKHU, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK cqepbl
YEJIOBEUECKON JIeATEIbHOCTH, 3TAMOB €€ Pa3BUTUA U 3HAYMMOCTHU JUISl Pa3BUTHS [IMBWINA3AIUY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATHYECKOUN KyIbTYpOU KaK CPEJCTBOM MTO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JIEATEIbHOCTh HHANBUIYATHEHO
U B TpYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeamMeTHble pe3yIbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOTO rpenMeTa «MaremMaTukay
XapaKTEepU3YIOTCS  OBJAJCHUEM  YHHUBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCMEUAMU,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCANbHBIMU — Pe2yNAmMUEHbIMU
oeticmeusmMu.

1) Vuusepcanvuvie noznasamensuuie oeticmeus, obecneuusaiom gopmuposanue 6a306vix
KOSHUMUBHBIX NPOYECCO8 00YHaowuxcs (0c8oeHue Memooo8 NOHAHUS OKPYICAIOue20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, yMeHull pabomams ¢ ungopmayuel).

ba3oBble JlornyecKkue AeicTBUA:

® BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTeMaTHYeCKUX OOBEKTOB,
MIOHSATHI, OTHOUICHUH MEXIy MOHATUSMH; (HOPMYITHUPOBATH OIpPEACNICHUS MOHATHH;
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCH(UKAIMK, OCHOBAHUS sl 0000IIeHUS
Y CpaBHEHHMS, KPUTEPUU IPOBOAMMOTO aHAIIN3A;

® BOCIPHHHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIIaTENIbHBIC, CANHIUYHBIC, YACTHBIC U O0IIHUE; YCIOBHBIC;

® BBIIBIISATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUUS B (PaKTax,
JaHHBIX, HAONIOACHUSIX M YTBEPXKICHHSX; IpeularaTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN ¥ POTUBOPEUNH;

e JenaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYeHUH, YMO3aKIIOUECHHUI 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOATEIHHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsSMbIe
U OT TIPOTHUBHOIO), BBICTPaWBaTh apryMEHTAIMIO, TPUBOAUTH NpPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

e BpIOMpaTh CrOcOO pemieHus y4eOHOH 3anaun (CpaBHHMBAaTh HECKOJIBKO BAapHAHTOB
pemieHusi, BEIOMpaTh HanOoee MOIXOMIIIUI ¢ yIETOM CaMOCTOSITEIILHO BBIIEIICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebCcKue AeiicTBHUA:

® UCMONB30BaTh  BOMPOCH  KaK  HMCCJIENOBATEIbCKHA  WHCTPYMEHT  ITIO3HAHWS,
¢dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE MIPOTUBOPEUYHE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOoe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATh CBOIO IO3HUIIMIO,
MHEHHE;
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MPOBOJAUTH CAMOCTOSITENIFHO CIUIAaHWPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBaHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OObEeKTa, SIBJICHUS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0bEKTaMHU, SIBICHUSMH, MPOLIECCAMU;
CaMOCTOAITENTLHO (D OPMYyJTUpOBaTh OOOOIIEHWS W  BBIBOJABI IO  pe3yjibTaTaM
HpOBe,Z[éHHOFO H3.6HIOI[€HI/ISI, HCCJICAOBAaHUs, OUCHUBATL NOCTOBCPHOCTH IOJYUCHHBIX
pe3yIbTaTOB, BHIBOJIOB M 0000IICHUI;

IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC MMPOLECCCA, 4 TAKIKC BbIIBUTATH MPCAITIOIOKCHHUA
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

PatGora ¢ undopmaumeii:

BBIIBJIATH AeDUIIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JJIsI OTBETa HA BONPOC U
JUI PEILICHUS 3aJa4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHHUKOB pA3IMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHCTEMAaTHU3UPOBAaTh U MHTEPIPETHPOBATh MHPOPMALMIO Pa3IMYHBIX BHJIOB U (QOpM
MIpe/ICTaBJICHHUS,

CTPYKTYpUpOBaThb HH(OpMAIHMIO, TMPEACTaBIATH €€ B  Pa3IUYHbIX (opmax,
WJUTIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAAEKHOCTh WH(GOPMAIMHA IO CAMOCTOSTENHEHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCliCMEUs, 00ecneuusarom coopmupo8aHHoCmb
COYUATILHBIX HABBIKOG 00YHAIOUUXCH.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBAThH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU
OO0IlIeHUsI; SICHO, TOYHO, T'PAaMOTHO BBbIpaXaThb CBOK TOUKY 3pEHHS B YCTHBIX H
IIICbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 337a4i, KOMMEHTHUPOBATh
MTOJIyYEHHBIA pE3yibTaT;

B XO7ie 00CYKJICHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMBbI, IPOOIEMBL,
pelaeMoi 3a1a4k, BBICKa3bIBaTh MJICU, HALICJICHHBIC HA IIOMCK PELICHMS; COIIOCTABIIATh
CBOHU CYKJICHUS C CYXKIECHUSIMHU JPYTUX YYACTHUKOB JHajiora, 0OHapyKuBaTh pa3jinyue
U CXOACTBO IO3ULMI; B KOPpeKTHOW ¢opme (OopMyIupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHUS;

MIPENICTABIISITh PE3YNIbTAThl PEMICHUS] 3a/1a4M, dKCIIEPUMEHTA, UCCIIEI0BaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIJICHHS C y4€TOM 3ajlad IPE3EHTAlUU U
0COOEHHOCTEN ayJUTOpPUH.

CoTpyaHn4ecTBo:

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHON U WHIMBHUIYaIbHON paboThl Ipu
pelieHny y4eOHBIX 3a7a4; MPUHUMATh 11eJb COBMECTHON AEATEIbHOCTH, INIAHUPOBATh
OpraHM3alMi0 COBMECTHOH paloThl, pachpefensiTh BUAbl paboT, J0roBapuBaThCs,
00CyXJ1aTh MPOLIECC U Pe3yNIbTaT paboThl; 060011aTh MHEHHSI HECKOIBKUX JIFOCH;
Y4acTBOBaTh B TPYNIOBBIX GopMax paboThl (00CYkAeHHS, 0OOMEH MHEHUM, «MO3T'OBBIC
IITYPMBI» U UHBIE); BBITIOIHATH CBOIO YaCTh PabOTHI M KOOPIMHUPOBATH CBOU JACHCTBUS
C IPYIMMH 4JICHAMH KOMaH]bl; OLICHUBATh KA4E€CTBO CBOECTO BKJIa[a B OOIIHI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.
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3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom hopmuposanue CmMvlci08bix
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranm3zaums:

®  COCTaBJIATH IUIaH, AJITOPUTM pPEIICHUS 33/1a4H, BBIOMPATh CLIOCO0 pelieHus ¢ y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(pOpPMaLIUK.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU IIO3HABATENLHOW pe(IeKCHMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENIBHBIX IPOLECCOB, HX pPE3ylbTaTOB; BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJSI Tpolecca M pe3yibTaTa pPEHICHUs MaTeMaTHYeCKOH
3a7aui;

® IPEABUACTH TPYIAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPpU PEIICHUM 3aJayd, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HalJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

¢ OLCHHUBATH COOTBCTCTBHUC pPE3yjibTaTa LCIM U YCIOBUAM, OOBSICHATD MIPHUYHHBI
JOCTHKEHMSI WM HEIOCTH)KEHUS DPE3ylbTaTOB JEATEIbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3VYJIBTATDBI
10 KJIACC

OnepupoBath MOHATUIMH: TOUKA, PSAMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELIEHUH T'€OMETPUUECKUX
3a/ad.

OnepupoBaTh TOHATUSMU: MAPALIEIBHOCT U IMEPHEHAUKYISIPHOCTh TNPAMBIX U
IJIOCKOCTEM.

KnaccugumupoBats B3anMHOE pacoiI0KEeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPaHHBIM Yroi, TpaHd JABYIPaHHOTO yria, pedpo
JBYTPAHHOT'O YIJIa; TMHEWHBIN yrojl IBYIpPaHHOTrO YIJIa; IpadycHas Mepa JBYTPAaHHOIO yIuia.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH MHOI'OIPaHHHK,
3JIEeMEHThI MHOTOTpaHHHUKA, MPAaBUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHMpaMuja; MpHU3Ma, MPsIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccudpumupoBath MHOTOTpaHHUKH, BBIOMpass OCHOBAaHHUS M KIAacCU(PUKAIUU
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHWKHU; TPAaBUIbHBIE MHOTOIPAHHUKH; TpPAMbBIE U
HAaKJIOHHBIE TPU3MBI, TapaJUIeICIUIIEbI).

OnepupoBaTh NOHATUSMU: CEKYILAs MJIOCKOCTb, CEYEHNE MHOI'OI'PAaHHHUKOB.

OOBSCHATH MPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Ys METO/I CIIE/IOB.

Crpouth ceyeHHs MHOIOI'PAaHHMKOB METOJIOM CIIEJIOB, BBIIOJHSATH (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemrarte 3a1au1 Ha HaXOXKJIEHUE FEOMETPHUUECKUX BEJIMUMH 110 00pa3liaM WK aropuTMam,
MIPUMEHSISI U3BECTHHIE AHAIWTUYECKHE METOJbl NMPU PEHICHUH CTaHJAPTHBIX MaTeMaTHUYeCKHUX
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3aJa4 Ha BBIYUCIICHHE PACCTOSHUN MEXIY JABYMS TOUYKAMH, OT TOYKHU JO MPSMOH, OT TOUYKH IO
TJIOCKOCTH, MEXAY CKPEIUBAIOIIUMUCS TPSIMBIMHU.

Pemrare 3a1aun Ha HAXOXKIEHUE TEOMETPUICCKUX BEIIMUWH 110 00pa3iiaM WM aIrOPUTMAaM,
MIPUMEHSISI U3BECTHBIC AaHAIMTUYCCKHE METOJbl MPU PEIICHHH CTAHJAPTHBIX MaTeMaTHYECKHX
3aJjay Ha BBIYHMCICHUE YIVIOB MEXKAY CKPEUIMBAIOIIUMUCS TPSMBIMH, MEXKIY MPSAMOUH U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrauciare 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTOIPAaHHHKOB (TPU3Ma, MUPaMHUa) C
MIPUMEHEHHEM (OPMYJT; BBIYUCIIATH COOTHOIICHHS MEX/Ty TUIOMIaISIMHA TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBarh MOHATHSAMHU: CHMMETPHS B NPOCTPAHCTBE; LEHTP, OChb M ILIOCKOCThH
CUMMETPUH; IICHTP, OCh U TUNIOCKOCTh CUMMETPUH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (purypax, mpeicTaBICHHYIO Ha YepPTekKax U PUCYHKAX.

[IpumensTh reomerpuueckue (aKTbl Ui PEUICHHUS CTEPEOMETPHUYECKUX — 3ajad,
MPEAIONIATAFOIINX HECKOJIBKO IAaroB pPENICHHS, €CJIM YCJIOBUS TPUMEHEHUsS 3a/laHbl B SIBHOU
dhopme.

[IpuMeHsITh TPOCTEHININE MPOTrPaMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IPU PELICHUH CTEPEOMETPHUECKUX 3aay.

[IpuBOoMUTE, TPUMEpPHI MaTEMATHYCCKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacmo3HaBaTh MPOSBIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHsATh TONMYYEHHBIC 3HAHWS HA MPAKTUKE: aHAJIM3UPOBATH PEAITbHBIC CUTYallud U
MPUMEHITh U3YYEHHBIE TIOHATHUS B  TMPOLECCe IMOWCKAa PEIICHUS MaTeMaTUYeCKU
cOpMyYITUPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATh pEAbHBIC CUTYAIlMH Ha S3BIKE T'COMETPHH,
HCCIIEIOBATh TMOCTPOSHHBIE MOJETU C UCHOIB30BAHUEM T'€OMETPUUYECKUX MOHSATHH U TEOpeM,
amrmapara ajireOpbl; peliaTh IPaKTUYCCKUE 33/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUICCKUX
BCJIMYMH.

11 KJIACC

OmnepupoBarh MOHITHIMH : TWIHHIPUIECKAs TOBEPXHOCTh, 00Pa3yIONIUE IIIIHHIPUICCKON
MOBEPXHOCTH; LMJIMHJIP; KOHUYECKas MOBEPXHOCTh, O0pa3yIolIe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

PacnioznaBaTh Tena BpauieHus (IIUJIMHAP, KOHYC, chepa u map).

OOBACHATH CITOCOOBI TTOTYYECHHS TEIl BpaIICHUS.

KnaccudunupoBaTs B3aUMHOE pacroiioKeHue cephl U MI0CKOCTH.

OnepupoBarh MOHSATUSMHU: HIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTa;
IapOBOM CJI0M, OCHOBaHME IAPOBOI0 CJI0s, BBICOTA IIAPOBOI0 CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI M TUIOMIAN TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUYECKUX TeNl C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHSATUSMHU: MHOT'OTPAHHUK, BIUCAHHBIA B chepy M OMUCAHHBIA OKOIO
cdepsl; cepa, BiucaHHasi B MHOIOI'PaHHUK UJIU TEJIO BPAIllCHUS.

BBIYHCIATE COOTHOIICHHS MEXKAY TUIOMIAIIMU TTOBEPXHOCTEH 1 00bEMaMu TTOTOOHBIX TEJI.

N3obpaxars uzydaemble GUTYpbl OT PYKM W C IPUMEHEHHEM IPOCTHIX YEPTENKHBIX
WHCTPYMEHTOB.
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BrImonHATE (BBIHOCHBIC) ITIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIllleHUs.

W3Bnekarb, MHTEPIPETUPOBATH U MPEoOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (QUTYpax, IPEJCTaBICHHYIO Ha YepTex,ax U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

Brimonusate I[eﬁCTBHH CJIOKCHUA BCKTOPOB, BBIYUTAHUA BECKTOPOB U YMHOXCHUS BCKTOpaA
Ha YKCTI0, OOBSICHATH, KAKUMHU CBOWCTBAMU OHH 00IaatoT.

[IprMeHATH MpaBWIIO NapaAJUIEIICITAIIEA.

OnepupoBarh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWUHATHI BEKTOpPA, Yrojd MEXIy BEKTOpaMH, CKaJSpHOE
MMpOU3BCACHUC BCKTOPOB, KOJINIMHCAPHBIC U KOMIIJTAHAPHBIC BCKTOPHI.

Haxoautb cymMMy BEKTOpPOB U MPOHU3BEJCHHE BEKTOPa Ha YHMCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEJICHHE, PACKIIaIbIBATh BEKTOP 10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JIEKApTOBOM CHCTEME KOOPAUHAT.

[Ipumensite reomerpuueckue (ATl Ui  PEUICHHS CTEPEOMETPHUYECKUX — 3ajad,
MIPEIONaraoIIuX HECKOJIBKO IIAaroB PEUICHHs, €CJIM YCJIOBUS MPUMEHEHUs 3a/laHbl B SIBHOM
dbopme.

Pemartp mpocrteiinne reoMeTpudyeckie 3a/1adyi Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
METO/aA.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MAaTeMAaTUYECKUX OTHOIIGHWH W HaXOXKJICHHE
reOMETPUYECKUX BEIMYMH MO oOpasliaM WIM ajJropuTMaM, MPUMEHSs U3BECTHbIE METOAbI MPU
PCHICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3aj1a4.

[IpumeHsaTh mpocTeilline MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBomuTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U IKU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh MOMyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAM3HPOBATh peajbHbIe CUTYaIlUd U
MIPUMCHATH HN3YUCHHBIC IIOHATUSA B mponecce IIOHCKa peIICHUA MaTeMaTH4YCCKN
chOopMyIHUPOBaHHON MPOOIEMBbI, MOAETUPOBATh pEATbHBIC CUTYallMHM Ha S3bIKE TECOMETPHH,
WCCIIEIOBATh IOCTPOCHHBIE MOJIENIM C HWCIIONB30BAHUEM T€OMETPUYECKUX TOHSITHH U TEOPEM,
anmapata anreOpsbl; pemaTh TPAKTHUECKHUE 3a/1a49H, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUIECKIX
BEJTUYMH.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIIACC
KosmmuecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3aeoB U TeM
w/n HporpaMMbi Beero Kontpoabusie | Ilpakrtnueckune | (1ndpoBbie)
padoThI paboThl o0pa3oBaTe/IbHbIE
pecypchl
1 [ToBTopenwue. [lnmannmerpus 3
2 BBenenue B ctepeomMeTpuio 3 Bubimoreka LIOK
https://m.edso0.ru/1c209e37
[Tpsimble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 14 1 Bu6miorexa [IOK
3 [TapamtenbHOCTh NPAMBIX U IUIOCKOCTEN https://m.eds00.ru/1c209e37
4 IlepneH UK YJIAPHOCTD IPSAMBIX U IIJIOCKOCTEU 12 bubmorexa IIOK
https://m.edso0.ru/1c209e37
5 VYTubl MEXYy OPSIMBIMH U TNIOCKOCTSIMU 8 1 bubnorexa LIOK
https://m.edso0.ru/1c209e37
6 MHororpaHHuKH 13 1 bubmuoreka [IOK
https://m.edso0.ru/1c209e37
7 OO6BEMBI MHOTOTPaHHUKOB 9 1 Bubmuorexa IIOK
https://m.edso0.ru/1c209e37
8 [ToBTOpEHME: CeueHNUsl, PACCTOSHUS U YIJIbI 6 1 bubamorexa LIOK
P ' P ot https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
[TPOTPAMME

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOAMNUCHIO
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11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM uudpoBbie
Ne /i P Kontpoabnsie | IIpakTHyeckune (b )
NporpaMmblI Beero o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
1 [ToBTOpEeHME 3
bubmuoreka IJOK
2 B 11 1
€KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE https://m.eds0o.ru/Lc209e37
bu6maunoreka [JOK
1
3 Tena ppaierus 1 https://m.edsoo.ru/1c209e37
N bubmuoteka [JOK
4 OOnEmb Ten > https://m.edsoo.ru/1c209e37
5 [ToBTOpenwue, o6obIICHME, 4 1 Bbubmunoreka [JOK
cucTeMaTHu3anus 3HaHu| https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOT'PAMME

Onepatop 340 000 "KomnaHus "TeHzop" —
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MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC
Koa npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
BepsEMOro 00pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1mero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MPSAMas, ITOCKOCTh
79 [TprMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX TPHU PEIICHUH
' reOMETPUYECKHX 3314
73 OnepupoBaTh MOHATHUAMH: APALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U
' IUIOCKOCTEN
74 Knaccugunupopars B3auMHOE pacrionoKeHue NPsIMbIX U IUNIOCKOCTEN B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSIMHE: IBYTPAHHBINA yroil, TPaHH JIBYTPAHHOTO yTJia, pedpo
7.5 JBYT'PAHHOI'O yTJla, IMHEWHBIN YTroJl IBYIPAHHOIO YIJla, FpajycHas Mepa
JIBYIPAaHHOI'O yriia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBITYKIIBIA U HEBBITYKIIbIH
' MHOT'OI'paHHHK, SJIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIC BUIBI MHOTOTPaHHUKOB (TUpaMU/Ia, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccuguimpoBars MHOTOrpaHHUKH, BBIOMPasi OCHOBAHUS IS KJIacCU(pUKauu
7.8 (BBIYKJIbIE M HEBBITYKJIbIE MHOTOIPaHHUKH, TPaBUJIbHbIE MHOT OTDAHHUKH,
NpSIMbIE ¥ HAKIIOHHBIEC TIPU3MBI, TApaJIJIeIICITUIIC THI)
7.9 OnepupoBarh MOHATHSIMHE: CEKYIIAs INIOCKOCTh, CEYEHHE MHOTOT'PaHHUKOB
210 OOBSACHATH MPUHIUTIBI IOCTPOCHUS CEYCHUH MHOTOT'PAHHHKOB, HCIIONB3YsI METO
' CIIe/I0B
CTpouThb ceueHus: MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIIOIHATH (BBIHOCHBIE)
7.11 IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y
Pemrate 3aaun Ha HaX O IEHUE TEOMETPHUECKUX BEITMYMH 110 00pa3am Win
ITOPUTMaM, IPUMEHSS H3BECTHBIC aHATUTHYECKHE METObI PH PEILICHUH
7.12 CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJ1a4 Ha BHIYMCIIEHUE PACCTOSIHUNA MEX ]y IBYyMs

TOYKaMH, OT TOYKH T0 HpHMOfI, OT TOYKH 10 IIJIOCKOCTH, MCKIAY
CKpCHINBAOIHUMUCA ITPAMBIMU

Onepatop 340 000 "KomnaHus "TeHsop"
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Pematn 3a/ladd Ha HAXO0XXJACHHUC I'COMCTPHIYCCKUX BCIIMYMUH I10 06pa3uaM nin
AJIropuTMam, MpuMEHsA U3BCCTHBIC AHATTUTUYCCKUC METOABI ITPHU PECIICHUN

7.13 CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/1a4 Ha BHIYHCIICHUE YITIOB MEXKY
CKPELIMBAIOIUMUCS MIPSIMBIMU, MEKIY MPAMON U IMIIOCKOCTBIO, MEXTY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB
Bbraucinate 00bEMBI U IIOMIAIN TTOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma,
7.14 nUpamMuia) ¢ IpUMEHEHUEM (pOpMYJI, BBIYUCIATh COOTHOLICHUS MEXITY
IUIOIIA/IIMU TIOBEPXHOCTEH, 00BEMaMu MOAOOHBIX MHOIOTPaHHHUKOB
715 OnepupoBaTh NOHATUSAMH: CAMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PHUTYPHI
W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIIPETUPOBATH HH(OPMALIHIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpAX, PEACTABICHHYIO Ha YEPTEKaX U
pPHCYHKax
[TpumeHsTh reomeTpuueckue (GaxThl Ui PeLICHUs CTEPEOMETPUUECKUX 3a/1ad,
7.17 MIPEITOIar AI0IINX HECKOIBKO MIar0B PEIICHHUS, €CIIM YCIIOBHSI IPUMEHEHHS 3a/IaHbI
B SIBHOU opme
718 IIpuMeHATH pocTeNIIne IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHbIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a]1au
719 [TpuBOANTE MPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U KHU3HH,
' pacrio3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B MICKYCCTBE
[TpuMeHSTH MOTydeHHbIC 3HaHUS Ha IPAKTUKE: aHATU3UPOBATh PeabHbIC
CUTYallU! ¥ IPUMEHSATh U3yUCHHBIEC TIOHSATHS B MTPOIECCE TTOMCKA PEIICHUS
790 MaTeMaTH4ecKu c(hopMyIMpOBaHHOMN MPOOIEMBI, MOJEIUPOBATh PeaIbHbIE
' CUTYallU Ha s3bIKE TE€OMETPUH, HCCIIEIOBAThH IIOCTPOCHHBIE MOJICITH C
UCIIOJIb30BaHHEM T'€OMETPHUECKUX MTOHATUH U TEOpeM, amrmapara anreOpbl, pemarb
NPAaKTUYECKUE 3a1a41, CB3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKIX BEIUYHH
11 KJIACC
Kon npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI
SERHEMOTD o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero o01ero 00pasoBaHus
pe3yabTarta
6 ['eomerpus
OnepupoBarh NOHATUSAME: [WIMHIPUYECKAsi TOBEPXHOCTh, 00Opa3yrolye
6.1 LWINHAPUYECKONH TOBEPXHOCTH, HIMIIMHJP, KOHUYECKasi TOBEPXHOCTh, 00pa3yroue
KOHUYECKOH TTOBEPXHOCTH, KOHYC, chepruecKasi TIOBEPXHOCTh
6.2 PacnioznaBath Tena BpamieHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIIOCOOBI TOYYCHHUS TEJT BPALICHUS
6.4 KnaccuduimpoBaTh B3auMHOE pacrnoioxkeHue chepbl U MI0CKOCTH

ANO-000-"K.

N T n
ORePaToOpoao oo KOMtaHA—TEH30P
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OnepupoBarh NOHATHAMMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IApOBOM CJIOM, OCHOBAHME IIaPOBOIO CJIOs, BHICOTA IIAPOBOIO CJIOS,
LIapOBOM CEKTOP

6.6 Breraucnsate 00bEMBI U ILTOMA M TOBEPXHOCTEH TEN BPAIICHHS], TEOMETPUUECKUX

TeN ¢ mMpuMeHeHueM GhopMyI

OnepupoBath MOHATHSAMH: MHOTOT'PaHHUK, BIIMCAHHBIN B chepy U ONMUCaHHBIN

6.7
okoto cdepsl, chepa, BIIMCaHHAS] B MHOTOTPAHHUK WJIH TEJIO BpaIlEHUS

6.8 BBIYucisiTe COOTHOMICHHST MEX Ty TUIOIIAISIMU TTIOBEPXHOCTEN 1 00BEMaMu

HOIOOHBIX TET

N300paxkath n3ydaemble GUTyphl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX
WHCTPYMEHTOB

6.9

BreimoaHsaTs (BLIHOCHBIC) IJIOCKHEC YCPTECIKU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX

6.10
buryp: BUI cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpallleHUs

W3Bnekatb, HHTEPIPETUPOBATH U TPE0OPa30BbIBATH HHPOPMALIHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPEACTABICHHYIO HAa YepPTeKax U
pUCYHKaX

[TpumeHsTh reoMeTpruecKue GakThl I PEHICHUS CTEPEOMETPUICCKUX 3a/1a4,
6.12 MpEaNoararolinX HECKOJIBKO IIaroB PELICHUs, €CIIM YCIOBUS IIPUMEHEHNUS 3a1aHbI
B SIBHOU (opme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BrimonaaTs I[GIZCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U YMHOXKCHH A
' BCEKTOpa Ha 4YUCJIO, O6T>${CH$ITB, KaKHMMHU CBOMCTBaMU OHH O6J'Ia,Z[aIOT

6.15 [TpuMeHsTh paBUIIO Napalieenunea Mpu CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMMU : ICKAPTOBLI KOOPJAWHATEI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, paB€CHCTBO BEKTOPOB, KOOPAWHATLI BEKTOpA, YIOJI MCKAY
BCKTOpaMHU, CKAJIAPHOC IIPOU3BCACHNUEC BEKTOPOB, KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC

6.16

BCKTOPbI

HaxoauTs cymMMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YNCIIO, YTOJ MEXKIY
6.17 BEKTOPaMH, CKAIIPHOE MPOU3BEICHNUE, PACKIIAbIBATh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aiaBaTh IIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOPAUHAT

6.19 Pemate HpOCTCfII.HHG reOMCTPHUICCKUC 3a1a4r Ha TPUMCHCHUEC BEKTOPHO-
' KOOPpAWMHATHOI'O MCTO1a

Pemath 3a1a4n Ha J0Ka3aTENbCTBO MATEMAaTHYECKUX OTHOIICHHN M HAXOXK/ICHHE
6.20 TeOMETPUYECKUX BEIMYHMH 110 00pa3IaM WK aIrOpUTMaM, IPAUMEHsIsI H3BECTHBIC
METO/IbI IPH PELICHUH CTaHIAPTHBIX MATEeMaTHYCCKHUX 3324

IIpuMeHATH IpocTeNIINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELIECHNN CTEPEOMETPUUECKUX 3a]a4

6.21

JIOKYMEHT MOZAMUCAH SAEKTPOHHOM NOANUCHIO
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HpI/IBOI[I/ITb IpUMEPBLI MATEMATHUICCKUX SaKOHOMepHOCTCﬁ B IIPHUPOJC U )KU3HU,

6.2 pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE
[TpuMeHsTH MoNydeHHbIE 3HAHUSI HAa TPaKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTYallMu U IPUMEHATh U3yUYEHHBIE IOHATHS B IIPOLIECCE MIOUCKA PEILICHUS
6.23 MaTeMaTHu4ecKu chOpMYINPOBAHHOMN MPOOIEMBI, MOJICTUPOBATH PEAbHbBIE

CUTYallMM Ha SI3bIKE TEOMETPUH, UCCIIEN0BATH IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHHEM I'€OMETPHUECKUX MOHATHI U TEOpeM, anmapara anreOpbl, pemaThb
MIPAKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAXO0KIECHUEM I'€OMETPUUECKUX BEIIMUYNH

Onepatop 340 000 "KomnaHus "TeHsop"
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHBbIE MOHATHUS cTepeoMeTpur. Touka, mpsimMasi, JI0CKOCTh, MpocTpaHcTBo. [1oHsTHE
00 aKCHOMaTUYECKOM IOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIESICTBUS
U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMNECS], TAPATIETbHBIE U
CKpeluBarouecs npsmMole. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
napajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE, MAPAIIEIbHOCTD TPEX MPSAMBIX, HapaIENbHOCTh
IIPSIMOM U TUIOCKOCTHU. YTJIbl C COHAIIPABIEHHBIMUA CTOPOHAMH, YTOJI MEXY IPSMBIMU B
npocTtpaHcTie. [lapaienbHOCTh MIIOCKOCTEN : MapaJlIeIbHbIE INTIOCKOCTH, CBOMCTBA
napajieNIbHbIX 1m1ockoctei. [IpocTeiinie npocTpancTBEHHbBIE (GUTYPBI HA TNIOCKOCTH
TeTpas’ap, KyO, mapasienenure, IoCTPOeHHE CeYeHU

7.3

[lepneHaUKyYIApHOCTD NPSMON U IUIOCKOCTH: NIEPIIECHAUKYIISIPHBIE ITPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MapaJuIeIbHbIEC U NEPIEHANKYJISPHBIE K IIIOCKOCTH, TPU3HAK
NEPIEHUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMON MEPIEHUKYIISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOM U INIOCKOCTBIO, BYTPaHHbBIN
yTOJ1, IMHEWHBIN yrojl ABYTPaHHOro yria. [leprnenankyisp 1 HakJIOHHBIE: PACCTOSTHUE OT
TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOMN J0 MIIOCKOCTH, MTPOEKIHS (PUTypHI HA
IJI0CKOCTh. [lepneHauKynsapHOCTb INIOCKOCTEN : IPU3HAK NEPIIEHIUKYIIAPHOCTH IBYX
mwiockocrei. Teopema o Tpéx neprneH IuKyIsipax

7.4

[TonsiTHE MHOTOIpaHHNKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAHHUKA, BBIITYKIIBIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronsHas npusma,
I'pPaHU U OCHOBAHUS MPU3MBI, IPSMasi U HAaKJIOHHAsI TPU3Mbl, OOKOBas U MOJIHAs
IIOBEPXHOCTH ITpu3Msl. lapaimenenunen, npsAMOyroabHbIN NapajuleIeuIe] U €ro
cBoiicTBa. [Tupamupa: N-yroapHas mupaMuaa, TPaHU U OCHOBAHUE MUPAMUIbI, OOKOBas U
IIOJIHAs! TIOBEPXHOCTh MUPAMUABL, IPABUIIbHAS M YCCUEHHAS TUPAMUJA. DJIEMEHTBI
MpU3MBI U TupamMusl. [IpaBUiIbHBIE MHOTOTPAaHHUKH: IIOHATHE TPABUIIBHOTO
MHOI'OI'PAHHUKA, IIPaBUIIbHAS [TPU3Ma U NIPABWIIbHAS IMPAMHUJIA, IIPABUIIbHAS TPEYrOJIbHAS
NUpaMyua ¥ NpaBWIbHBINA TeTpasap, Ky0. [IpencraBnenue o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’JIp, 101eKadIp U ukocasipyrue CedeHus Mpu3Mbl U MUPaMU/IbI

7.5

CumMMeTpust B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUYKH, MPSIMOH, JIOCKOCTH.
DneMEeHThl CHMMETPUH B IUPaMUJax, apauieenuienax, IpaBUIbHbBIX MHOIOTpaHHUKAX

7.6

Brruncrienue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, Tuaronaiu, yrisl. [lnomaas 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/1b OCHOBAHUM, TEOpEMa O
OOKOBOM MOBEPXHOCTHU MPSAMOU TTpu3Mebl. [Lnoma s 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH
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NPaBUIIHON MUPaMUJIBI, TEOpEMa O IUIOIMAAN yceu€HHOM nupamuabl. [lorstue 00
00béme. OObEM MUpaMUIbL, TPU3MBI

[Tono6usle Tena B nmpoctpaHcTBe. COOTHOLIEHHS MEKY TUIOMIAIIMU TOBEPXHOCTEH,

7.7 .
00bEMaMu TOTOOHBIX T
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
6 ['eomerpus
[MunuHapuYecKas MOBEPXHOCTh, 00pa3yIoLUe WINHIPUYECKON TOBEPXHOCTH, OCh
6.1 HWIMHAPUYECKOH moBepxHocTU. L{unuHap: ocHoBaHMS 1 OOKOBast MOBEPXHOCTb,
oOpa3syromas 1 oCh, TUIOIIaAb OOKOBOW U MTOJHON TOBEPXHOCTH
Konunueckast moBepXxHocCTbh, 00pa3yromire KOHHYECKOM MOBEPXHOCTH, OCh U BEpILINHA
6.2 KOHHYeCKOo noBepxHOocTH. KOHYC: OCHOBaHUME U BepIIMHA, 00pa3yromas U OCh, IUIOMAIb
' OOKOBOI1 M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliye 1 BbICOTa,
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: uentp, paguyc, JuaMerp, Iomaib noBepxHoctu chepsl. Bzaumuoe
' pacrionoxeHue ceprl U IIOCKOCTH, KacaTelIbHast IUIOCKOCTh K cdepe, Turomanb chepbl
6.4 N300pakeHne Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka UIMHApa U KOHYyCa
6.5 KomOuHanmu Ten BpalieHus 1 MHOTOrpaHHUKOB. MHOTOrpaHHMK, OMIMCAHHBIN OKOJIO
' cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WM TEJIO BPALICHUS
[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00bEMOB Teil. Teopema 06 00bEMe
6.6 MPSIMOYTOJIBHOT'O TTapajuiesienuiiena u cienctsus u3 He€. O0bEM HMIMHIIpa, KOHYCA.
O06bEéM mapa u mwiomaas cheps
6.7 [Tono6ubIe Tena B mpocTpancTBe. COOTHOMICHHS MEX/TY IJIOMIAIIMH TOBEPXHOCTEH,
' 00bEMaMU ITOT0OHBIX TEN
6.8 Cedenus nunuHapa (MapajuieabHO U MEPIEeHAUKYISIPHO OCH), CEUEHUS KOHYyca
' (mapanenbHOe OCHOBAHMIO M MPOXOJIAIIEe Yepe3 BEPIINHY), CEUEHHS 1apa
Bekrop Ha miockocTH U B ipocTpancTBe. CloKeHue U BBIYUTaHHE BEKTOPOB.
6.9 YMHO)K€EHHE BEKTOpa Ha 4uciio. Pa3noxeHune BEKTopa o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBuiio napamnenenunena. Pemenue 3anay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOPaMHU
[IpsimoyronbHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopinHaThl BEKTOpA.
6.10 [Ipocreiimue 3a1a4u B KOOpAMHATAX. YTOI MEX1y BekTopamu. CKasipHoe
' MIPOU3BE/ICHUE BEKTOPOB. BhIunClieHne YyIiIOoB MEX Ay MPSIMBIMH H IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIIEHUH F€OMETPUUYECKUX 3a7a4
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ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHET'O OBIIET'O OBPA30BAHMUSA

Kon npo- IIpoBepsiemble TPeOOBAHUSA K NMPeAMETHBIM Pe3yJIbTaTaM O0CBOEHMSI
BepsieMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeAHEro 0o1uero
TpeOOBaHusl | 0Opa30BaHUNA

Brnanenune MeTojamMu 10Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a71ay;
yMeHHe popMyIHpoBaTh U ONEPUPOBATH MOHITUSIMHU: ONPEICIECHNUE,
aKCHOMa, TEOpEMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
pPaBHOCUJIbHBIE (POPMYJIMPOBKH; IPUMEHSATh UX; YMEHHUE (HOPMYJINPOBAThH
o0paTHOE U NMPOTUBOMNOJI0KHOE YTBEPKICHHUE, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BAaTh METOJ MATEMAaTUYECKON NHYKIIUH;
IPOBOJUTH JOKA3aTEeJIbHbIE PACCYKIACHUS IIPU PEIICHUH 3a/1a4, OLEHUBATh
1 JIOTUYECKYIO IPABUIIBHOCTD PACCYXICHU; YMEHHE ONepUpPOBATh
HNOHATHUSMHU: MHOXKECTBO, IOAMHOXKECTBO, OIE€paLK HaJl MHOKECTBAMU;
YMEHHUE UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapaT Ui ONUCaHHs
peaJIbHBIX MPOLIECCOB U ABJIEHUH U MPU PELICHUH 33/1a4, B TOM YHUCIIE U3
JPYrux y4yeOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh MOHATUAMU: rpad,
CBSI3HBIN Tpad, n1epeBo, MK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIKCHIBATh rpadbl pa3INYHBIMU CIIOCOOAMM; UCIIONIB30BATh I'padbl IPU
pelleHny 3a1a4

YMeHnue oneprupoBarh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YHUCIIO,
CTEIEHb C LEJIBIM [TOKa3aTeIeM, KOpeHb HaTypallbHOM CTEeNeHH, CTENeHb ¢
paloHaIbHBIM IIOKAa3aTeJIEM, CTENIEHb C AEMCTBUTEIbHBIM [T0KA3aTENIEM,
aorapudm 4mcia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJIBLHOIO YUCIA,
OCTaTOK 10 MOJYJIIO, PallMOHAIIbHOE YUCII0, HPPALIMOHATIBHOE YUCIIO,
MHOYKECTBA HATYPAJIbHBIX, LIEJIbIX, PAL[MOHATIbHBIX, 1EHCTBUTEIIbHBIX
YHCeIT; YMEHUE UCIIOIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIIUN 001Ut
JIeTUTEIb U HauMEHblIIee o0lee KpaTHoe, anroput™ EBkinuaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMUA CUCTEMAaMHU
CUHCIIEHUS; YMEHHE BBIIOIHATH BHIYMCIICHUE 3HAUCHUH U TPeoOpazoBaHUs
BBIPA)KEHUI CO CTENEHAMH U Jorapumamu, npeodpazoBaHus JpoOHO-
palOHaIbHBIX BBIPAKEHUHN; YMEHNE ONEPUPOBATH IOHATUSIMU
MIOCJIEIOBATENIBHOCTD, apU(pMETHUECKast IPOrpeccusi, FTeOMEeTpHUECKas
nporpeccusi, 0eCKOHEYHO yObIBarOIasi TeOMETpHUECKas IPOrPeccHs;
YMEHHME 3a]1aBaTh MOCJIE10BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONEPUPOBATH MOHATHIMHU: KOMILJIEKCHOE
YHCII0, CONPSKEHHBIE KOMIJICKCHBIE YUCIIA, MOAYJIb U apI'yMEHT
KOMIUIEKCHOI'0 YHcia, (popma 3anucu KOMILJIEKCHBIX YHCEeT
(reomeTpuyeckas, TPUTOHOMETPHUECKas U aNredpanyeckas); yMeTh
IPOU3BOJUTH apu(PMETHUECKUE ICHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
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IIPUBOJUTH IPUMEPHI UCIIOJIb30BAHMS KOMIIJIEKCHBIX YHCET; OLIEPUPOBATh
HNOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTesb MaTPULIbI,
TEOMETPUYECKUN CMBICI ONPEACITUTENS

YMeHue onepupoBaTh MOHATUAMU: PALlMOHAIbHBIEC, UPPALMOHAIIBHBIE,
II0Ka3aTeNbHble, CTENIEHHbIE, TOrapU(PMUUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH ITOHATHUAMM:
TOXIECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YPAaBHCHUHN U HEPABEHCTB, PABHOCUIIBHOCTb YPaBHEHU,
HEPaBEHCTB U CHCTEM; YMEHHUE PEIIATh YPaBHEHHUsI, HEPAaBEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; pEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHATH YPaBHEHU,
HEPaBEHCTBA, UX CUCTEMBI JUIS PEIICHNs MAaTEMATUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMYHBIX 00JIaCTel HAYKU U pealbHON KU3HH

YMeHue onepupoBaTh NOHATUAMU: GYHKIUSA, YETHOCTD (DYHKIINH,
HNEPUOUYHOCTh (PYHKIMHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKUIMH, SKCTpeMyM (YHKIMHU, HAaUOOJIbIIee U HAUMEHbIIEe 3HAUEHUS
(GYHKIIMU Ha IPOMEXKYTKE, HEMIpephIBHASL (YHKIUS, ACHMITOTHI Tpaduka
(GyHKIMY, IepBas U BTOpas NpOU3BOAHAs (PYHKIIUH, FEOMETPHUUECKUI U
(buznyecKuil CMbICI IPOU3BOIHOM, IEPBOOOPA3HAasi, ONpeaeaEHHbIN
UHTErpajl; yMEHUE HaXOAUTh aCUMIITOTHI rpaduka QyHKIUN; YMEHHUE
BBIYUCIIATH IPOU3BO/IHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO U KOMITO3UIUH
(GyHKIMM, HAXOJUTh YpaBHEHHE KacaTeIbHON K Tpad UKy QyHKIINH;
yYMEHHUE HaXOUTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIMN; yMEHHE
UCIIO0JIb30BaTh MIPOU3BOAHYIO JUIsl UCCIIEJOBAaHUS (PYHKUUHN, HAXOAUTh
HauOOoJIbIINE U HaMMEHbIINE 3HaueHus1 (YHKIUI; CTPOUTD IpadUKu
MHOI'OWIEHOB C MCIIOJIb30BAaHUEM allllapara MaTeEMaTU4YECKOI0 aHaJIN3a;
IPUMEHSATH TPOU3BOIHYIO JUIsl HAXOXKJCHUS HAWJTy4IlIEro peleHus B
NPUKIIAJHBIX, B TOM YUCJIE€ COUUAITBHO-9KOHOMHUECKUX U (PU3NIECKUX
3aJauax; HaXOAUTh IJIOMIAU U 00BEMBI Uy C TTOMOIIBIO MHTETpaa;
IPUBOIUTH IPUMEPBI MATEMaTHUYECKOI0 MOJETUPOBAHUS C IOMOLIbIO
T depeHInaIbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk GpyHKIMHN, oOpaTHas GyHKIMS,
KOMITO3ULMS (PyHKIUH, TMHEeHHAsS QYHKIMS, KBaJpaTU4yHas QyHKLU,
pannoHanbHas QyHKIUA, CTeNIeHHAas (PYHKIMSL, TPUTOHOMETPHUECKUE
GyHKIMY, 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH, [TOKa3aTeNbHAs U
aorapudmuyeckas QyHKIMH; yMEHUE CTPOUTH Ipa KU N3YYEHHBIX
(GYHKITMH, BBITIOJHATH MPeoOpa3oBaHus rpaguKkoB QyHKIIHMI, HCTIOIb30BaTh
rpaduKu sl ©U3y9EHUs POLECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 331249
U3 IPYrux y4eOHBIX MPEIMETOB U 3a]1a4 U3 PealbHOM KU3HU; BBIPAKaTh
(dopMysiaMu 3aBUCUMOCTH MEX/y BEIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U
rpaduku QyHKUMN Ui pellieHusl ypaBHEHUN, HEPaBEHCTB U 3334 C
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napaMeTpamu; U300paxkaTh Ha KOOPIUHATHOMN TJIOCKOCTH MHOXKECTBA
pELICHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YHCIIE HA
IIPOLIEHTBHI, 10JIM U YaCTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIPaBJIECHUS JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBHIO 3aJ]a4M, UCCIEN0BATh II0JIy4YCHHOE PEILICHUE U
OLIEHMBATh MIPABJIONOI00HOCTh PE3yJIbTATOB; YMEHUE MOJICINPOBATh
peanbHbIE CUTYalllN Ha SI3bIKE MATEMATUKH; COCTABIIATH BBIPAKECHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a7a4U, UCCIIEA0BATh
IOCTPOEHHBIE MOJIENU C UCIOIb30BAHNEM aIlnapaTa ajareopsl,
WHTEPIPETUPOBATH NOJIYYECHHBIN PE3YNIbTAT

YMeHune onepupoBaTh MOHATHAMU: CpeiHee apupMETHIECKOEe, MEIHaHa,
HanOoJIbIlIee U HAUMEHBIIIee 3HAaUeHUs, pa3Max, TUCIIepCHsl, CTAaHIapTHOE
OTKJIOHEHHE YHCIOBOr0 HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIIPETUPOBATh
uH(pOopMaIHIO, IPEJCTABICHHYIO B Ta0NIMIIaX, HA JUarpammax, rpapukax,
OTPa’KAIOIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U ABJIEHUI; IPEACTABIIATD
MH(POPMALUIO C TOMOILBIO TAa0JIMI U AUArpaMM; UCCIIEA0BATh
CTaTUCTUYECKHE TaHHBIE, B TOM YHCJIE C MPUMEHEHUEM IrpapuuecKux
METO/IOB M JIEKTPOHHBIX CPEICTB; rpa)UuecKu UCCIEA0BATh COBMECTHBIC
HaOJII0/IEHNS ¢ TOMOILBIO AUarpaMM pacCeuBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHITUAMMU: CIIy4YalHBIA OIBIT U CIydaitHOE
cOOBITHE, BEPOSATHOCTD CIIY4allHOIO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSITHOCTD C MCIIOJIb30BAaHHEM TpaQHUECKUX METOIOB; IPUMEHSATh
(bopMyIIBI CTOXKEHUS U YMHOXKEHUS BEPOATHOCTEH, GOpMYITy MOITHON
BeposATHOCTH, hopMyny beprymnnu, komOuHaTopHbIE (HaKThI U (POPMYIIBL;
OLIEHMBATh BEPOSITHOCTU PEATbHBIX COOBITHIA; YMEHHE ONIEpUPOBAThH
MOHATUSAMU: CITy4aiiHas BETUYMHA, PAacIpeie]ICHIe BEpOITHOCTEH,
MaTeMaTUYeCKOe OXKHMJIaHUE, TUCIIEPCHS U CTaHIapTHOE OTKJIOHEHHE
Clly4ailHOHM BeMUYMHBL, (YHKIUU paCHpeaeSIeHUS U TUIOTHOCTH
PaBHOMEPHOT'0, TOKA3aTEIBHOI0 M1 HOPMAJILHOTO pacIpe/lelieHUii; yMeHHe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeAeIeHUN s pelieHus 3a/1ay;
3HAKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIIIMX YUCEIl, METO/IbI BIOOPOUHBIX
UCCIIEJIOBAHUI; YMEHHE IPUBOIUTH IPUMEPHI MTPOSBIICHUS 3aKOHA
OOJIBIINX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHUE
OIIEPUPOBATh MOHATUSMU: COUETAHUE, IEPECTAHOBKA, YUCIO COUETAaHUM,
YHCIIO NTePECTaHOBOK; OMHOM HbI0TOHA; yMEeHUE MPUMEHSITh
KOMOMHATOpHBIE (haKThl M PACCYKICHHS ISl PELICHHS 3a/1a4; OLCHUBATh
BEPOSITHOCTU PEANbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJIETb U
UHTEPIPETUPOBATD MOYYEHHBIH pe3ynbTaT

YMeHnue onepupoBarh MOHATUAMU: TOUKA, NIPsAMas, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUYUHA YIJIA, IJIOCKUN yroJl, JBYTPaHHBIN
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yroi, TpEXTPaHHBIN Yroil, CKPELUUBAIOIIKUECS IPAMBIE, IapaJIEIbHOCTD U
HNEPHEHANKYJIAPHOCT IPSIMBIX U IUIOCKOCTEH, YTOJI MEXY IPSIMBIMH, YT O
MEXAY IIPSIMOM U INIOCKOCTBIO, YTOJI MEXKAY IIJIOCKOCTSIMHU, PACCTOSTHUE OT
TOUYKH J0 IIJIOCKOCTH, PACCTOSHUE MEXKAY IIPSIMBIMH, PACCTOIHUE MEKIY
IJIOCKOCTSIMM; YMEHHE MCIIOIb30BaTh PH PEIICHUH 3a]a4 U3y4YECHHBIE
(axThl 1 TEOPEMBbI IIJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPY>KaIOILEro MUPa; CTPOUTh MATEMATUYECKUE MOJEIIN € ITIOMOLIBIO
T€OMETPUYECKUX ITOHATUIN U BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMH
[IPaKTUYECKUE 3aa4U

10

YMeHue onepupoBaTh MOHATHAMU: ITOMAAb GUTYPBI, 00BEM QUTYDEI,
MHOT'OI'paHHMK, IPABUIILHBI MHOTOIPaHHUK, CEY€HHE MHOT OTPaHHUKaA,
KyO, mmapajuiesnenuries], npu3Ma, mupamMmusa, Gurypa u moBEpXHOCTh
BpallleHNs, IIIIMH/P, KOHYC, IIap, chepa, miomanb chepbl, IIomaib
HOBEPXHOCTH NMUPAMHU/Ibl, IPU3MBI, KOHYCa, IUIUHIPA, 00bEM Ky0a,
IPSIMOYTOJIBHOTO TapajlIeNenuIe1a, MMPaMUIbl, TPU3MBI, IIHITHHIPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHYCA M LIWIMHIPA,
napasenbHble OCH UM OCHOBAHHIO, CEYE€HHE 11apa, MI0CKOCTb,
Kacaromascs chepsl, HUIHMHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHUE
MHOT'OI'paHHMKA, 1300pakaTb MHOT'OT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTH
BPALLEHUS, UX CEUYEHMsI, B TOM YHCJIE C TOMOILBIO AJIEKTPOHHBIX CPEJCTB;
yYMEHHUE MPUMEHATH CBOHCTBA T€OMETPHUIECKUX (DUTYP, CAMOCTOSTEIIEHO
(bopMyInpoBaTh ONpeAeNeHHs U3y9aeMbIX (PUTyp, BBIABUIAaTh TUIIOTE3BI O
CBOMCTBAxX M NPU3HAKaX F€OMETPUUYECKHX (PUTYp, OOOCHOBBIBATh MU
OIpOBEpraTh UX; yMEHUE NPOBOAUTH KJIaccuPUKaIuio GUryp mno
Pa3UYHBIM NPU3HAKAM, BBITOIHATH HEOOXOMMBbIE TOIOJHUTEIbHbIC
IOCTPOEHUS

11

YMeHue onepupoBaTh MOHITUSIMH: ABHKEHUE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CHMMETPHSI Ha TUTIOCKOCTH U B TIPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHue Mo 100us, Mo100HbIe GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC U MMOO00HBIE (PUTYPHI, B TOM YHCIIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIIb30BaTh T€OMETPUIECKIAE OTHOIICHUS TTPH
pEeLIeHUH 3aj1a4; HAXOJUTh F€OMETPHUECKUE BETMUMHBI (JTMHA, YT O,
IUIOIA/Ib, 00BEM) IPU PEIICHNH 3a/1a4d U3 JPYTUX Y4eOHBIX MPEIMETOB U
U3 PEATbHON KU3HHU; YMEHUE BBIYUCIISATh TEOMETPHUECKUE BETUIUHBI
(nuHa, yrou, miomnaak, 00bEM, MO0 Ib TOBEPXHOCTH ), HCTIONb3Ys
U3y4eHHbIC (POPMYIBI U METO/BI, B TOM YHCIIE: TUIONIA/Ib TIOBEPXHOCTH
UpaMU/Ibl, TPU3MBI, KOHYCA, IIWIUHIPA, TI0MAas cheprl, 00bEM Kyda,
IPSMOYTOJIBHOTO MapajieNenunesia, IupaMubl, IpU3Mbl, IUITUHPA,
KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOIICHNE 00BEMOB MTOTOOHBIX GUTYD

12

YMmenue OIICpUPOBATH NOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMAa KOOPAHWHAT,
BCKTOpP, KOOPAHWHATBI TOUYKH, KOOPpAWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMMPOU3BCACHUC BCKTOPA HA YUCIIO, pa3JIOKCHUC BCKTOPA 11O 6213I/ICy,
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CKaJLIPHOC ITPOU3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUEC, YI'OJI MCKAY
BCKTOpaMH; YMCHHEC UCITIOJIb30BATh BCKTOpHI:IfI n KOOleI/IHaTHI)II\/’I METO
JJIg pCIICHHA TCOMCTPUICCKUX 3a/lad U 3aa4 APYrux yLIGGHLIX npeamMeToB

13

YMeHnue BpIOMpaTh NOAXOJAIIMNA METO AJIsl PELLIEHUs 3a]aui; TOHUMaHNe
3HaYMMOCTH MaT€MaTHKH B U3y4E€HUH NPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHUE PAaCIIO3HABATh NPOSBICHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE, YMEHUE IIPUBOIUTD IIPUMEPBI MATEMATUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAYKU

HNEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon | IIpoBepsieMblii 3J1eMeHT COAEPKAHMS
1 Yucna v BIYUCIICHUS
1.1 HarypanbHublie u nenbie uncna. [Ipu3Haku 1e1MMOCTH HENbIX YUCET
12 PanmonanpHbie yricna. OOBIKHOBEHHBIE U IECATHUHbIE IPOOU, TPOLIEHTHL,
' OECKOHEUHBIE TEPHOANYECKHE IPOOH
13 Apudmernueckuii KOpeHb HATYPaJIbHOH cTeneHu. J(elcTBus ¢ apudMeTHIeCKUMHU
' KOpPHSIMH HaTypaJIbHOW CTENEeHH
14 CreneHnsb ¢ neibM nokasateneM. CTeneHb ¢ paluoHaIbHBIM [TOKa3aTeIeM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCUHYC ¥ TAHT€HC YHCIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCI0BOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIe U HATYpaIbHbIE JOrapu(pMbl
JleiictBuTenbHbIe ynciia. ApudMeTHIECKUE ONEpalluy C ACHCTBUTEIHLHBIMU
1.7 yuciaamu. [IpubnxkEHHbIE BBIYMCICHUS, IPABUIIa OKPYIJICHUS, TPUKKJIKA U OL[CHKa
pe3yabTara BEIYMCICHUN
1.8 [TpeoOpazoBaHre BBIpAKCHHIMA
1.9 Kommuiekchble uncia
2 VYpaBHEeHUS 1 HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YpaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
24 [TokazarenbHble U JOorapuPMUUEcKrue ypaBHEHUS
25 [enble u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHble U JOrapuPMUUEcKie HEPABEeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

Onepatop 340 000 "KomnaHus "TeH3op"

«CpegHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY, 22.10.26 09:40 (MSK) MNpocTas nognucb




26

2.10 | YpaBHeHHUs, HEpABEHCTBA M CUCTEMBI C ITApaMeTpaMu
2.11 | Marpura CUCTeMbI TUHEHHBIX YpaBHEHUN. ONpeaenuTeh MaTPHIIbI
3 OyHKINU U TpaduKu
31 Oynkuus, cnocods! 3aaanus Gpynkuuu. I'paduk pynkuuu. Bzaumuo obpatHbie
' ¢byukuun. Yétuple n HeuéTHble QyHKUMU. [lepuonnyeckue pyHKuuu
O6uacTh ornpeneneHust U MHOXKECTBO 3HaueHui pynkuuu. Hynu pynkuun.
39 [TpomexyTKH 3HAaKOMOCTOSHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMBI GyHKIMK. Hanbonbiee 1 HauMeHbllee 3HaueHHue
(GYHKIMH Ha TPOMEXKYTKE
33 CrenenHast GyHKIUS ¢ HATypaJbHBIM H IIeJIbIM TToKazaTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoicTBa U TpaduK KOPHsI N-Oi CTENEHH
3.4 Tpuronomerpuueckue GyHKINHU, X CBOMCTBA U TpaPUKH
3.5 [TokazarenbHas u norapupmMuueckas GyHKINUU, UX CBOMCTBA U TpaduKu
36 Touku pa3pbiBa. ACUMNTOTHI rpadukoB pyHKuuid. CBoKCTBA PYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS TTOCIE10BATEIbHOCTEN
3.8 Apudmerrnueckas 1 reomeTpudeckas nporpeccuu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maremaTnueckoro aHaausa
4.1 [TpousBoanas ¢pyakuun. [Ipon3BogHBIC A7IEMEHTAPHBIX () YHKITUN
[TpumMeHeHMe TPOU3BOAHOM K MCCIIEIOBAHUIO (YHKIIMHA HA MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxneHne Hanbonbliero 1 HauMeHbIero 3Ha4eHust PyHKIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. UnTerpan
) MHoecTBa U JI0TUKa
5.1 MHoxecTBo, onepanuu HaJl MHOXecTBaMu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BepositHOCTh M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [TpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHN
7.4 Tena 1 MOBEPXHOCTU BpalICHUS
7.5 KoopauHatel 1 BEKTOPBI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Matemaruka: ['eomerpust 10-11 kmacc. ba3zoBsiit ypoBenb: yueOHuk / Atanacsa JI.C.,
Bbyry3o B.®., Kagomues C.b. u apyrue— M.: AkunonepHnoe obmectBo «M3marenbcTBo
«IIpocBemenue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/ - OGpa3oBatenbHbIi OpTan «Poccuiickas 3JeKTPOHHAS IIKOa»

https://lesson.academy-content.myschool.edu.ru/ - bu6nuoreka [JOK

http://www.edu.ru/ - Poccuiickoe oOpa3oBaHue- eaepaabHbli mopTa

http://www.ege.edu.ru/ - Odunuanbueiii cait EI'D
http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Kosutekuus KHUT, BUACO-JICKIIH, TOJ00pKa 3aHUMATEIbHBIX

MAaTEMAaTHYCCKUX (l)aKTOB. I/IH(l)OpMaI_II/IH 00 OJIMMITNAAaX, HAYYHBIX HIKOJIaX M0 MAaTEMATUKCE.

Menunareka

http://school-collection.edu.ru - Xpanumuiie eAMHON KOJUICKIIUU ITU(PPOBBIX

00pa3oBaTeIbHBIX PECYPCOB, T/I€ IPEACTABIICH IMIUPOKUN BHIOOP DJIEKTPOHHBIX MTOCOOUIA

http://fcior.edu.ru - XpaHuauBiie HHTEPAKTHBHBIX AIEKTPOHHBIX 00pa30BaTECIbHBIX
pecypcos.
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