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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yuebHoro kypca «l'eomerpus» 6a30BOro YpoBHsI AJis
obOyvarormuxcst 10 —11 xkmaccoB paspabotana Ha ocHOBe DenepanbHOTO
rOCy/IapCTBEHHOr0  00pa30oBaTEeIbHOTO  CTaHJapTa  CPEJHEro  OOIIero
oOpa3oBaHmMsl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABIBIIEMbIX
K MaTeMaTH4eCKOMYy OOpa30BaHUIO, M TPATUIUN POCCHIMCKOTO OOpa30OBaHMS.

Peanuzanus IPOrPaMMBI obecnieunBaeT OBJIaJICHUE KJIIOYEBBIMU
KOMITETEHIIMSIMH, COCTABIISIFOIIMMH OCHOBY JJII CAMOPA3BUTHS U HENIPEPBIBHOTO
oOpa3oBaHus, LEJTOCTHOCTh OOUIEKYJIBTYpHOTO, JUYHOCTHOTO U

MO3HABATEJIbHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCA.
HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocte y4eOHOro Kypca reOMETpUM HAa YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl 00YCJIOBICHA MPAKTHUYECKON 3HAYUMOCTBIO METAlpeIMETHBIX U
MPEIMETHBIX PE3yJbTAaTOB OOYUYEHHS] T€OMETPUU B HANPABICHUHU JTUYHOCTHOTO
pa3BuTUs oOyuaromuxcs, GopMupoBaHus (PYHKIMOHAIBHOM MaTeMaTHYECKON
IPAaMOTHOCTH, M3y4Y€HHsI JIpyTUX YueOHbIX AucuuIuiiH. Pa3Butue vy
00y4aromuxcsi TPaBUIBHBIX MPEACTABICHUI O CYIIHOCTH M MPOUCXOXKICHUU
reOMETPUUYECKUX aOCTpaKUUW, COOTHOIIEHHWH pEaTbHOTO U  HJIEaJbHOIO,
XapakTepe OTpPaKEHUs MAaTeMaTUYEeCKOM HAyKOM SBJICHUMM M IPOLIECCOB
pPEaIbHOTO MHpa, MECT€ TEOMETPHH B CUCTEME HAYK U POJH MaTeMaTHYECKOTO
MOJICTTUPOBAHUSI B HAayYHOM TIO3HAHMM W B TMIPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYalIMXCsA, a TaKXKe KauecTB
MBIIICHHS], HEOOXOMMBIX AJISl aAaNTalii B COBPEMEHHOM OOILIECTBE.

['eometpus siBisieTcs OAHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmiero o0Opa3oBaHMs, TaK Kak OOecCHeuyrBaeT BO3MOXKHOCTb HM3YUYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAyYHOM HAlPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllUieHHE, GOpMUPYEMOe IPU H3YyUYEHUU OO0YyYarolIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUU U TIOCTPOECHUHU LIEMOYKH JIOTHYECKHX
YTBEPXKJICHUN B XOJ/I€ PEIICHUs] TEOMETPUUYECKUX 3a/1a4, YMEHUE BbIIBUIATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUM 3a]lay
€CTECTBEHHO-HAYYHOI'O ITUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne OpueHTUPOBATHCSA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTIX AEATEIbHOCTH yesnoBeka. OpueHTallus YelloBeKa BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE €ro COLMaIbHOTO ObITHA, dhopma
OTpaXXEHUsI OKPY’KAIOIIEr0 MUpPA, YCIOBUE YCHEIIHOIO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHusa JAEUCTBUTEIBHOCTH. OnepupoBaHHE MNPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUABI YYEOHOH M TPYJOBOU AESITEIBbHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCUOHATBHO BaXKHBIX KAaueCTB, MO3TOMY aKTyallbHa
3aaya (OPMUPOBAHMS Yy OOYYaIOIIMXCSA MPOCTPAHCTBEHHOTO MBIIIJIEHUSI Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JESTEIbHOCTH [0 MHOTMM HaIIPaBJICHUSM.
Lens ocBoeHust mporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM
ypoBHe 0OyueHuss — o00I1eo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE
oOyyarouxcst 4yepe3 0OecredeHHe  BO3MOXKHOCTH  NPUOOpPETEHUS U
WCIIOJIBb30BAaHUsA CHCTEMAaTUYECKUX TI'E€OMETPUYECKUX 3HAHUM W JEHCTBUH,
CHCHU(PUYHBIX  T€OMETPUH, BO3MOKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSM, HE CBA3AHHBIM C  MPUKIATHBIM
UCIIOJIb30BAaHUEM F€OMETPHUHU.
[IporpaMmma mo reomeTpuun Ha 0a30BOM YPOBHE MpeIHA3HAYEHA IS
oOydJalomuxcsi CpeAHel  IMIKOJbl, HE HCHBITHIBABIIMX  3HAYUTEIBHBIX
3aTpyJHEHUI Ha YpOBHE OCHOBHOTO oOmiero obOpa3zoBaHus. TakuM 00pazom,
oOyyaromiecsi Ha 0a30BOM YpPOBHE JIOJKHBI OCBOMThH OOIIME MAaTeMaTH4YEeCKUE
yMEHUS, CBA3aHHbIE CO CNELM(PUKON T€OMETPUU U HEOOXOIUMBIE TSl )KU3HU B
coBpeMeHHOM ob6mectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb H3YUYUTh
reoMeTpuio 0oliee TIIyOOKO, €Ciii B JaJbHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON AESATENbHOCTH.
JlocTkeHre 1eid OCBOEHHS MPOrpaMMbl OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHbIMU 3aJlayaMud  OCBOEHHUSI Kypca
«I"eometpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmHpoBaHHE MPEICTABICHUS O TEOMETPHUM KaK YacTH MHPOBOIi
KYJBTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOITUM MUPOM;

e (opMupoBaHuE NPEACTABICHUS O MHOTOIPAHHUKAX U TelaX BpalleHUs
Kak O B@XHEWIIMX MAaTeMaTHYECKUX MOJENAX, IMO3BOJSIOIINX
OTHCHIBATh M U3y4YaTh PA3HbIC SIBICHUS OKPYKAIOLIETO MHUPA;

e (dopmupoBaHHE yMEHHS pacrno3HaBaTh Ha dYepTexax, MOJCIAX U B

peatbHOM MHPE MHOTOTPAHHUKH U TeJla BpalllCHUS;

e OBJAQJICHUE METOJAAMHM pElIeHHs 3aJad Ha T[OCTPOCHMS  Ha

M300paXEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
e (dopmupoBaHHE YMEHHS OMNEPUPOBATH OCHOBHBIMH MOHSITHSIMH O
MHOTOIpAaHHHMKAX U TeJlaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAQJICHUE AQJITOPUTMAMHM PEHICHUS OCHOBHBIX THIIOB  3ajlay;

dbopMHUpoBaHUE YMEHUS MPOBOAUTH HECIOXKHBIE JIOKA3aTEJbHbIC



pacCyXIeHusl B XOJI€ PELICHMsI CTEPEOMETPUYECKHUX 3a7ad M 3a1ad ¢
MIPAKTUYECKUM COAEPKAaHUEM;

e Dpa3BUTUE  MHTEIUIEKTYAJbHBIX M  TBOPYECKMX  CIOCOOHOCTEM
oOy4aromuxcs, NO3HAaBaTEJIbHON AaKTHMBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUI, KpUTUIHOCTH MBILUICHHUS;

e (QopmupoBanue  GyHKIUOHATHPHOM  TPAMOTHOCTH,  PEJIECBAaHTHOMN
F€OMETPUU: YMEHHUE pACIIO3HABATh IIPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsIX U MPU U3YUYEHUU JPYTUX Y4EOHBIX MPEAMETOB, NPOSIBICHUS
3aBHCHUMOCTEl M 3aKOHOMEPHOCTEH, (QOpMYyIUpOBaTh WX Ha S3bIKE
FEOMETPUM M CO3/aBaTh TIE€OMETPUYECKHUE MOJEIU, IPUMEHSThH
OCBOCHHBIA TE€OMETPUYECKMH ammapar s pEHIeHHs] MPaKTHKO-
OPHMEHTHPOBAHHBIX  3aJa4, MHTEPIPETUPOBATH W OLCHUBATH
MIOJIyYEHHBIE PE3YIIbTATHI.

OTnUYUTENBbHON 0COOEHHOCTHIO POTPAMMBI SIBISIETCS] BKIIIOUEHUE B KypC
CTEPEOMETPUM B Hadajle €ro M3y4YeHus 3aJad, pEelIacMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa3oM OpraHHW30BaHHas padora
HaJ HUMH, 4TO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOI'O U MPOCTPAHCTBEHHOI'O
MBIIUIEHNS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenue otaa€res HarJIAAHO-KOHCTPYKTHUBHOMY METO/ly OOy4YeHMUs,
TO €CTh TEOPETHYECKHE 3HAaHHWA HMMEIOT B CBOEM OCHOBE YyBCTBEHHOCTH
IPEIMETHO-IIPAKTUYECKON  NEATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
MIPEACTABICHUM Yy Yy4YallUXCid B Kypce€ CTEPEOMETPUHM MPOBOAMUTCS 3a CYET
pelleHrss 3aJad Ha CO3JaHhe MPOCTPAHCTBEHHBIX OOpa3oB W 3agady Ha
OIIEpUpPOBAaHUE IPOCTPAHCTBEHHBIMU 0Opa3amu. Co3naHue oOpas3a MpOBOAUTCS
C OIIOPOM Ha HArJISAHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJICUCHUS
OT HaIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €I0 UCXOJHOTO COJIEP KaHUS.

OcHoBHBIE copepkarenbHble JuHUM Kypca «['eomerpum» B 10-11
Kiaccax: « MHOrorpanHukm», «lIpsiMple U TIJIOCKOCTH B NMPOCTpaHCTBEY, «Tena
BpallcHus», «BEeKTopbl M KOOpAMHATBI B IPOCTPAaHCTBE». POopMHUpOBaHUE
JIOTUYECKUX YMEHHU paCIPENENsIeTCs HE TOJIBKO 10 COAEPKATEIbHBIM JIMHUSM,
HO | T10 ToJiaM 0Oy4eHHS Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl.

Copepxxanne oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM
OCBOEHHUsl pabodell MporpamMmbl, paclpeAcNEéHHbIM M0 rojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TakUM O00pa3oM, 4YTOOBl OBJIQJICHHE T€OMETPUYECKUMU
HNOHATUSAMU U HABBIKAMHU OCYLIECTBIISUIOCH ITOCIIEN0BATEIBHO U ITOCTYNATENBHO,
C coOJIoJeHHeM NPUHLHUIA TPEEMCTBEHHOCTH, 4YTOOBI HOBbIE 3HAHUS



BKJIIOYAJINCh B  OOLIyIl0 CHCTEMy TI'€OMETPHUYECKHX  IPEICTaBICHUN

oOy4aromuxcsi, pacmpsis U yriyosss e€, o0pasysi MpOYHble MHOKECTBEHHbBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3yuenue reomerpun oTBoauTCA 2 yaca B Hepemo B 10 kiacce u 1 yac
B Henento B 11 kiracce, Beero 3a aBa roga oOydenus - 102 yueOHBIX daca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHA CTepeoMeTpuu. Todka, mpsAMas, IJIOCKOCTb,
npoctpancTBO. [loHsATHE 00 AKCMOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacronokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
IapajulelbHble W CKpelmBaromuecs npsmele. IlapamiensHOCTs HPSAMBIX U
IUIOCKOCTE B TNPOCTPAHCTBE: IApaJUICIbHBIE MpsSMBIE B IPOCTPAHCTBE;
[IapaJUIEIbBHOCTD TPEX MPSAMBIX; MaPAJLIEIBHOCTD IPSIMOM U IIJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YIOJI MEXKAYy IPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  TUIOCKOCTH;  CBOWCTBA
napajielbHbIX IIocKocTed. [lpocreiiline npocTpaHCTBEHHbIE (GUTYpPHI Ha
IUIOCKOCTH: TETpadip, KyO, Mapajjiesienume; IOCTPOEHUE CEUEHU.

[leprieHIMKYISAPHOCTL NPSMOM U INIOCKOCTH: NIEPIIEHANKYJIAPHBIE ITPSMbIE
B IIPOCTPAHCTBE, NPSAMBIC NApajuIeIbHbIE U NEPNEHAUKYIPHBIE K IJIOCKOCTH,
OPU3HAK NEPHEHAMKYJIPHOCTH IIPSIMOM M IIOCKOCTH, TEOpeMa O IpsSIMOK
NEPIEHANKYJIIPHOMN IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJI MEXAY IPSIMOU U
IUIOCKOCTBIO; JABYTPAHHBIA YIOJ, JMHEWHBIA YyIrOJd JBYTPAaHHOIO YTJIa.
IleprieHAMKYISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKA JO IUIOCKOCTH,
paccTosiHue OT MPSIMOW JO IJIOCKOCTH, MPOEKIUs (UTrypbl Ha IUIOCKOCTD.
IlepneHauKyISIpHOCTD  IUIOCKOCTEH: IIPU3HAK IEPIEHIUKYISIPHOCTH JABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEPHEHAUKYIISIPaXx.

MHoOrorpaHHUKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJIEMEHTBI MHOTOI'DAHHUKA,
BBIIYKJIbIE M HEBBINYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOIOTPaHHHUKA.
IIpusma: n-yronbHas NpU3Ma; TI'PaHM W OCHOBAHUSA IPU3MBI;, HpsMas U
HaKJIOHHAs  OpU3Mbl; OOKOBass M  IOJIHAA  IOBEPXHOCTb  IPU3MBIL.
[Tapannenenunen, NpsAMOYTOJIBHBIM —IAapajulesIelNMIE] Y €ro CBOWCTBA.
[Mupamuna: n-yronbHas nupamuia, TpaHd U OCHOBAHWE IMUPAMUIbL; OOKOBas U
MOJHAsl TIOBEPXHOCTh MHUPAMUJbI, TpPaBWIbHAA M YCEUEHHAs NUpaMUJA.
OneMeHTbl Npu3Mbl U nupamuabl. [IpaBHIIBHBIE MHOTOTPAaHHUKH: ITOHATHE
IIPABWJIBHOTO MHOTOI'PDAHHUKA; IPAaBWIIbHASA IIPU3Ma U IIPABUJIbHAS NMUPAMUIA;
npaBWIbHAs TpEYrojbHas TMUpamMUAa U MPAaBUIBHBIA TeTpadap; KyoO.
IIpencraBienre O NPaBUIIBHBIX MHOTOIPAHHUKAX: OKTAadAp, HOJAEKa’ap |
nkocaap. CeueHus: MPU3Mbl U TUPAMUIBI.



CumMeTpus B MPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIIBHO TOYKH, MPSMOH,
IJIOCKOCTUA. DJIEMEHThl CUMMETPUHM B MNHUpaMuAax, Mapajjieienumeax,
PaBUWJIbHBIX MHOTOTPAHHUKAX.

Bbluucienre 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, AMAroHaliM, YIJIbL.
[Tnomans GOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOU MPHU3MBL,
IJIOMIA I, OCHOBAaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOW IMPHU3MBI.
[Imomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH IMPABWJIBHOM MHPaMUIBI,
TeopeMa o Iuiomanu ycedéHHoul nupamuabl. [lonstue o6 o6bEme. OO0BEM
MMAPAMHUJIBI, TPU3MBL.

[TonoOusie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIONIAAsIMU
MMOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX TE.

11 KITACC

TeJia BpaleHus

Hunuuapuueckass  MOBEPXHOCTb,  OOpasylolide  IUIMHAPUYECKON
MMOBEPXHOCTH, OCh IWJIWHIPUYECKOW MTOBEPXHOCTH. [[ummHAp: OcCHOBaHWS U
OOKOBasi TIOBEPXHOCTh, OOpasylomas W OCh; IUIONIAJb OOKOBOW M TOJIHOMN
MOBEPXHOCTH.

Konunueckast noBepXHOCTh, 00pa3yIoiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEepXHOCTH. KoOHyC: OCHOBaHME U BeplIMHA,
oOpa3syromias ¥ OCh; IUIOMAAhL OOKOBOW W TOJIHOW MOBEPXHOCTH. Y CECUEHHBIN
KOHYC: 00pa3yIolie U BHICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IIIONIaJAb MOBEPXHOCTU CPEPHI.
B3aumHoe pacnonoxkeHue cdepbl M IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K
chepe; wiomaab chepsl.

N300paxkeHne Ten BpallleHWsT Ha IUIOCKOCTH. Pa3BépTka munmmHapa u
KOHYycCa.

KoMmOuHanuu Ten BpallleHHss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK, WU TEJO
BpaIICHHUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuiesienunesa u cieactBus u3 He€. OO0bEM
UIMHApa, KoHyca. O0BEM 11apa U iomaiab chephl.

[TonoOusie Tena B mnpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIONIAAsSIMU
MOBEPXHOCTEN, 00bEMAMHU MOTOOHBIX TEJ.



CeueHnsa wwiMHApa (MapajuleIbHO W MEPHEHIUKYJSIPHO OCH), CEUEHHS
KOHyca (IapajuieIbHOE OCHOBAHUIO U MPOXOSAUIEE YEPE3 BEPIUHHY), CEUEHUS
mapa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mpoctpaHcTBe. ClOKEHHWE M BBIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4MCIIO. Pa3nokeHwe BeKTOopa MO TpEM
HEKOMIUIaHAapHbIM BekTopam. [IpaBuino mnapanenenunena. Pemenue 3anauy,
CBSI3aHHBIX C IPUMEHEHHEM IpaBWJl AeUcTBUM ¢ BekTopaMmu. [IpsMoyrosipHas
cUcTeMa KoopaumHaT B mpoctpaHcTBe. Koopamuatel BekTopa. Ilpocteitmne
3a/layd B KOOpJAMHATax. YToJl MexIy BekTopaMu. CKalsIpHOE NMPOU3BEICHUE
BEKTOPOB. Bpluncienwe yrjioB Mexay TMpsSMBIMA U IUIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUH T€OMETPUUECKUX 3a]au.



IHINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOIro MpeaMeTa
«MareMaTHka» XapakTepU3yrTCS:

I'paxxpanckoe BociMTaHKE:

C(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3HUIMH  OOYyYaroIIerocss  Kak
AKTUBHOTO W OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIECTBa, MPEACTABICHHEM
O MaTEeMaTUYECKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SBJICHUN, TMPOLEAYyp TPakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U TP.),
YMEHHEM B3aUMOJICIICTBOBATH C COI[MATIBLHBIMUA MHCTUTYTAMH B COOTBETCTBHUHU C
X QYHKIIUSAMH U Ha3HAYCHHUEM.

IlaTpuoTH4Yeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO  POCCUMCKOM  TPaKJAHCKOM  HMJIEHTUYHOCTH,
YBaXKEHHMS K MPOIUIOMY M HACTOAIIEMY POCCHUMCKONM MAaTEMATUKHU, LIEHHOCTHBIM
OTHOUICHHEM K JOCTHUXEHHSIM POCCUUCKAX MATEMaTUKOB M POCCUMCKOMN
MaTeMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHKEHUI B JPYrux
HayKax, TEXHOJIOTHIX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, J3TUYECKOTO TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATENIbHOCThI0 YYEHOI0; OCO3HAaHMEM JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMYMBOIO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIOUYAs SCTETUKY MAaTEeMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEILIEHU, pacCyX ICHUN;
BOCIPUMMYHUBOCTBIO K MaTEMaTHYECKMM AaCIleKTaM pa3juyHbIX BHJIOB
HCKYCCTBa.

dusnueckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTEMaTUYECKUE 3HAHWS B
HWHTEpecax 3JI0pOBOTO U 0Oe3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO (370pOBO€ IHUTaHHE, COaJaHCUPOBAHHBIM
PEXKUM 3aHITHI U OTJbIXA, PETyisipHas Gu3HUecKasi akTUBHOCTD); (PU3UIECKOTO
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JIEATEIIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYly, OCO3HAaHHWEM LICHHOCTH TPYAOII00US; HHTEPECOM K
pa3auuHbM  cpepaM MPO(EeCCHOHATBHON  NEATENbHOCTH, CBSI3aHHBIM C
MaTEMAaTUKOW U €€ NPUJIOKEHUSIMHU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oyayweil npodeccuu M pean30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMAaTHUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUECKHUX 3a/1a4 MaTEMAaTUYECKON HANPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

Cc()OPMUPOBAHHOCTBIO HKOJIOTMUECKON KyJbTYypbl, TOHUMAHUEM BIIUSHUSA
COLIMAIBHO-D)KOHOMHYECKUX  IPOIECCOB HA COCTOSIHUE MPUPOJHOUW U
COLIMAJIbHOW Cpefbl, OCO3HAHMEM TIJO00AJbHOTO XapaKTepa HKOJIOTHMYECKHUX
npoOsieM; OpHEHTalueldl Ha NPUMEHEHHWE MaTEeMaTHMYeCKUX 3HAaHUM i
pelIeHus 3a/1a4 B 00JIaCTU OKPYJKAIOLIEH Cpe/bl, MIAHUPOBAHUS MTOCTYIIKOB U
OLICHKH X BO3MOXHBIX ITIOCIEICTBUM I OKPYKAIOIIEH CPEIBI.

ILleHHOCTH HAYYHOI'O IO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKM U OOIIECTBEHHON IPAKTUKH,
IOHMMaHUEM MaTEMaTUYECKON HAayKU KaK Cepbl YEJIOBEUECKON AESATENbHOCTH,
ATanoB €€ Pa3BUTHA M 3HAYMMOCTH JJI1 PA3BUTHS LUBUIM3ALMH; OBIAJACHUEM
A3BIKOM MATEMAaTUKH MU MaTEMaTHYECKOW KyJIbTYpPOW Kak CPEACTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEeIbHOCTh UHJIUBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl Y4€OHOTO MpeameTa
«MaremaTuka» XapaKTEPHU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OellCBUAMU.

1) Vuusepcanvnvie noznasamenvuwvle Oeticmsus, o0becnedusarOm
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYXCAlowjeeo0  Mupa, HnpuMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuii, ymenutl pabomams ¢ ungopmayueti).

Ba3oBble Jijornyeckue 1eiicTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBCHHBIC IPU3HAKH

MaTeMaTUYeCKNX 00OBEKTOB, TOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
bopMyTUpOBAThH oTpeeICHUS TIOHSITUH; yCTaHaBJIMBAThH



CYIIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS JJII 0000IEeHUS
Y CPaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATN3a;

BOCIIPUHUMATh, (OpMyIMpoBaTh M NPEOOpPa30BbIBATh CYKICHUS:
YTBEPAUTENIbHBIE U OTpPULATENbHbIE, €AUHUYHbIE, YaCTHbIE U OOIINE;
YCIIOBHBIE;

BBISBJISITH ~ MaTEMaTHMUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
IpPOTUBOpEYMs B (pakTax, JaHHBIX, HAOTIOACHMSIX U YTBEPKICHUSIX;
npeqiaraTb  KpUTEpUM  JUISl  BBISIBICHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUUH;

7ieNiaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
OPOBOJUTh  CAMOCTOSTENIBHO  JIOKAa3aTeJbCTBA  MaTE€MaTHYECKHX
YTBEpXACHUA  (mpsMble W OT  NPOTUBHOIO),  BBICTPAUBATH
apryMEHTaluil0,  OPUBOJUTH  NPUMEPbl U KOHTPIPUMEPHL;
00OCHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpaTh CMOCO0 penieHust yueOHOM 3ajaun (CpaBHUBATh HECKOJBKO
BAapUaHTOB pEIICHUs, BBIOMpPATh HamOoJee NOAXOMAIMA C YYETOM
CaMOCTOSITENIBHO BBIJICJIICHHBIX KPUTEPUEB).

Ba3oBblie ucciiegoBarenLCcKue 1eHCTBUA:

WCIIOJIB30BaTh  BOMPOCHI ~ KaK  HMCCJEAOBATEILCKUN  WHCTPYMEHT
no3HaHUs; (HOPMYIHPOBATH BOMPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUHE,
npobsieMy, YCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBOJIUTh  CAMOCTOSTEIBLHO  CIUIAHUPOBAHHBIA  JKCIEPHUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJCHHIO OCOOEHHOCTEM MAaTeMaTH4eCKOTO
0o0BbEeKTa, SBICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENLHO  (popMynHMpoBaTh  O0OOIIEHUS ¥  BBIBOABI  TIO
pe3yibTaTaM MPOBEAEHHOTO HAOIONEHUS, WCCIIEIOBAHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BHIBOJIOB M 0000IIEHNI;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TakK)Ke BBIJIBUTATH
MPEIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISBJIATH 1e(PULINTH HH(POpMALINK, JTaHHBIX, HEOOXOIUMBIX IJI1 OTBETA
Ha BOIIPOC U IS PELLIECHUS 3a1a4u;

BbIOMpaTh MH(MOPMALMIO U3 HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIU3UPOBATh, CUCTEMATU3UPOBATH u UHTEPIIPETUPOBATH
nH(GOPMALIMIO Pa3IMYHbIX BUAOB U (YOPM IpEICTaBICHHUS;



CTPYKTYypUpOBaTh HUHGOPMAIMIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(dbopMax, UILTIOCTPUPOBATH IpadUIECKH;

OLIEHUBATh  HAAEKHOCT,  MHPOpPMAIMM  TIO  CAMOCTOSITENHHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvle KomMMyHukamueHwvle Oelicmeus, 0Oecnedusarom
cPopMUPOBAHHOCb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.
Oo0wmenue:

BOCTIpUHUMATh W (QOPMYJTUPOBATH CYXKJICHHUS B COOTBETCTBUU C
YCIOBUSIMU M IENISIMH OOIICHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX W IHMCHhMEHHBIX TEKCTaxX, JaBaTb
NOSICHEHUS TI0 XOAY PEUIeHHs 3aJaud, KOMMEHTUPOBATh MOJyYEHHBIN
pe3yJIbTaT;

B X0Ji¢ OOCYXKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBbI, MPOOJIEMBI, pelIaeMOi 3a/1a4u, BHICKA3bIBATh UJICU, HAIICJIICHHbIC
Ha TOHUCK PEUICHMS; COMOCTAaBJIATh CBOM CYXXICHHUS C CYXACHUSIMHU
APYTUX YYaCTHUKOB AHaliora, OOHapy>KUBaTh pa3ivuue U CXOJCTBO
MO3UIMH; B KOppeKTHOU (opme (opMyampoBaTh pa3zHOIIACHs, CBOU
BO3PaKCHUS;

NPENCTaBIsATh  PE3yNbTaThl  peIIeHUs  3a7aud, OSKCIEpUMEHTa,
UCCIIEIOBaHMs, IPOEKTa; CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C YY€TOM 3ajad MPE3eHTAllMd W OCOOCHHOCTEH
ayJTUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMAThb M  HCIOJb30BaTh  NPEUMYINECTBA  KOMaHJHOW U
WHANBUAYATbHON pabOThl MPU pEUICHUH Y4eOHBIX 3aad; MPUHUMAThH
eldb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3aIUIo
COBMECTHOH paboThl, pacnpenensitb BUAbl pabOT, TOTOBapUBATHCH,
oOCyXmaTh TMpOIECC H pe3yJbTaT paboThl; 0000mAaTh MHEHUS
HECKOJIbKUX JIFOACH;
y4acTBOBaTh B TPYMNIOBBIX (opmax paboTbl (00cyxaeHus, oOMeH
MHEHUW, «MO3TOBbIE€ HITYPMbD» M HWHBIE); BBINOJHITH CBOI YaCTh
paboThl U KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU 4YJ€HaMU
KOMaH/Ibl; OLIEHWBATh KA4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT IO
KpUTEpUsiM, cHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.
Vuusepcanonvie  pecynamuenvie  Oeiicmeus,  obecneyugarom

GdopmuposaHrue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:



e COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 3a1a4H, BBIOUPATH CIIOCOO
pELIEeHUs ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb:

e BJIAJACTh HAaBbIKAMU II03HABATEJIbHON pe(IeKCuu Kak OCO3HaHMs
COBEpIIAEMBIX  JIEMCTBUA W  MBICIHUTEIBHBIX  MPOLECCOB, HX
pe3yJIbTAaTOB; BJIAJETh CHOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
IIpolecca U pe3ysbTaTa pelIeHUsI MaTEMaTUYECKOM 3a/1a4H;

e IPEABUIETb TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHb IPU PELICHUHU
3a/la4yd, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTbh HAa OCHOBE HOBBIX
OOCTOATENbCTB,  JIAHHBIX, HAaWIEHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEMN;

e OIICHMBAaTb COOTBETCTBHE pe3yjbTaTa LIEIU U YCIOBHUSM, OOBICHSITH
IPUYMHBI JOCTHKECHUS WM HEJOCTHXKEHUS PE3YyJIbTATOB IEATEIbHOCTH,
HAXOIUTh OMIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSAMHE: TOUKA, IPSMAasi, TNIOCKOCTh.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEJCTBUS U3 HUX IMPHU PEIICHUU
Tr€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHUSMHU: TAPaUIETBHOCTh W TEPICHIUKYJISIPHOCTD
NPSIMBIX U TIOCKOCTEH.

KnaccudummpoBarh B3aMHOE PACTONIOKEHHE TPSIMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBath MOHATHSIMH: IBYTPAaHHBIA YToJ, TPAaHU ABYTPAHHOTO YTIJIa,
pebpo ABYTPAHHOTO yTiia; TUHEWHBIN YoM ABYTPAHHOTO yTiia; IpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIBIA
MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPaHHUKA, PABWJILHBI MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (NUpaMua; TpHU3Ma,
PSMOYTOJIBHBIN TTapajuiesienune, Kyo).

KnaccudummpoBarb  MHOTOTpaHHWUKH, BBIOMpas  OCHOBAHUS IS
Kinaccuukanuy (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPaBWIbHBIC
MHOTOTPAHHHKH; TIPSMbIC ¥ HAKJIOHHBIE TIPU3MBI, TTApaJUICICTTUTICBI).



OnepupoBatb MTOHATHUSIMU: CeKyIas IIJIOCKOCTb, cedyeHue
MHOT'OTPaHHHKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Crpouts ce4eHHMsI MHOTOTPAHHHUKOB METOJIOM CJEIOB, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemarp 3aaun Ha HaXO0KJI€HUE F€OMETPUUECKUX BEJIUYMH MO 00pasuam
WIH aIrOpuTMaMm, IPUMEHSS U3BECTHBIC AHAINTUYECKHE METOMBI IIPU PELICHUN
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3alad HA BBIYMCICHHUE PACCTOSHUN MEXIy
IByMsl TOYKaMHU, OT TOYKH JIO0 HIPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJI€HUE F€OMETPUUECKUX BEJIUYMH MO 00pasuam
WIH aIrOpuTMaMm, IPUMEHSS U3BECTHBIC AHAIUTUYECKHE METOMBI IIPU PELICHUN
CTAHJAPTHBIX MAaTEMAaTHYECKMX 3a4a4 Ha BBIYUCICHUE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MPAMBIMHA, MEXAY MPSAMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruncnate 00BEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOIOIPaHHUKOB
(mpu3ma, nupamMuja) ¢ MNpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOILIEHUS
MEX/1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DPUTYPBHI.

N3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(POPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumensaTh reoMerpuueckue (akTbl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralolIuX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCIOBHUSA
IPUMEHEHUS 33J]aHbl B IBHOM (hopMe.

[IpuMeHsaTs nDpOCTEUIIME MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUYECKUX 3a4a4.

[IpuBoanTH IIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
’KU3HH, PAaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATH MOy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC
CUTyallud U NPUMEHATh W3YYEHHBIC IOHATHUS B IPOLECCE MOUCKA PELICHMS
MaTeMaTH4eCKu C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIHUPOBATH pPEATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUYECKUX IOHATHUH M TEopeM, ammapara ajireOpsl;
pemarh IPaKTUYECKHE 3aJ1ayd, CBSI3aHHBIE C HAXO0XACHUEM IE€OMETPUUYECKHX
BEJINYMH.



11 KJIACC

OnepupoBaTh MOHATHAMH: IMIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroline
HWIMHIPUYECKONM  TNOBEPXHOCTH; LMIMHAP; KOHUYECKAass IOBEPXHOCTb,
oOpa3yrolne KOHU4ECKOH IOBEPXHOCTH, KOHYC; ChepUyecKas HOBEPXHOCTb.

Pacmo3naBath Tena Bpamienus (IMIMHAP, KOHYC, cdhepa u mmap).

OOBACHATH CIIOCOOBI IOYUEHUS TeJl BpallleHuUsI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMM: LIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTA,
BbICOTA CETMEHTA; IIAapOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJOS, BBICOTA
[IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MUIOIIAAM TOBEPXHOCTEH TEN  BpalleHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (DOPMY.I.

OnepupoBaTb NOHATUAMHU: MHOIOTPaHHMK, BIIMCAHHBIM B cdepy H
ONHCaHHBIM OKOJNO cdepbl; cdepa, BNIUCAHHAS B MHOTOTPAaHHUK WIH TEJO
BpalllCHUSI.

BbruncnsaTe COOTHOLICHHS MEXKIY TUIOLIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOJIOOHBIX TEI.

N300paxaTh n3ydaemble (UTYpbl OT PyKH M C INPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoinmonHsATe (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONMHATE JEMCTBUSI CIIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KAaKMMHM CBOWCTBaMU OHHU
00J1a/1a10T.

[TpumensTh NpaBUIIO Napasuieenue a.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTroJl
MEXJy BEKTOPAMH, CKAJIIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHbBIE U
KOMIUTAHAPHBIE BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpa HAa YHCIO, YIOJ
MEX/Iy BEKTOpPaMH, CKAJISIpHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOpaM.



3ajaBaTh IVIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHMHAT.

[IpumensaTh reoMerpuueckue (akTbl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJaralolIuX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCIOBHUSA
IPUMEHEHUS 33J]aHbl B IBHOM (hopMe.

Pemars npocrenmme reoMeTpuYecKre 3aa4u Ha NPUMEHEHNE BEKTOPHO-
KOOPAHMHATHOI'O METOAA.

Pemate 3amauM Ha JI0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHWM U
HaX0XJIEHUE TE€OMETPUYECKHUX BEIMYMH MO o0paslamM WId aJropuUTMaM,
IPUMEHSAS U3BECTHBIE METOJbl IPH PEIICHUH CTAaHAAPTHBIX MATEMaTHYECKUX
3az1ay.

[IprMeHsaTs nDpoOCTEUIIME MNPOTPAMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIEC CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoaUTE IpPUMEPBI MAaTEMATUYECKUX 3aAKOHOMEPHOCTEH B IPUPOAE U
’KWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

IIprMeHATH MTOMy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallMd U NPUMEHATh W3YUYEHHBIC IOHATHUS B IMPOLECCE MOUCKA PELICHMS
MaTeMaTUYeCKU CQPOPMYJIMPOBAHHON MpOOIEMBbI, MOJAEIUPOBATH pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATHI M TeopeM, amrmapara ajireOphl;
pelmarh NpPakTUYECKUE 3aJ1aud, CBA3AHHBIE C HAXOXKIACHUEM I'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 Beenenue B crepeoMeTpuio 10
) [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
3 [lepneHqUKyASIPHOCTD NMPSMBIX U 12
IJIOCKOCTEMN
4 VY1l MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: ceueHMs, pACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJIACC

KoanuectBo yacoB DJIEKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uu¢possbie)
Ne ni/m Kontpoabubie IlpakTuueckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsbl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, . 1

cucTeMaTu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 14 3 0

ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

Ko/nuyecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThl

Jara
U3ydeHmust

DJIEKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHSITHSI CTEPEOMETPHUU:
TOYKa, TpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuia n300pakeHus
Ha PUCYHKaX: H300paKeHUs
TJIOCKOCTEH, MapalieIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[lonsTHs: MNEPECCKAIHECH IIIIOCKOCTH,
MEPECCKArIIUECS IpsAMasd U IMJIOCKOCTb

IlonsTus: MepeCCKaromurecs mI0CKOCTH,
MEpECCKArIIUECS IpsAMasd U IMIO0CKOCTb

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKaX

HauanpHble cBeieHMs 0 KyOe u
UpaMuie, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIPaHHUKOB

HauanbpHbie cBeneHus o kyoe u
nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB




[ToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX

[Tonsatre 00 akCMOMAaTHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTepeOMeTpI/II/I U CJIICACTBUS N3 HUX

[Tonsatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH M CICACTBHS U3 HUX

10

[ToHsaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH M CICACTBHS U3 HUX

11

B3anMHOe pacmoioKeHue NpsMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIINECS,
napajJiesibHble ¥ CKpeIlBaoLIecs
psIMbIe

12

[TapayuienbHOCTB IPSMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE: MapAIICIIbHBIC ITPSMBIE
B IIPOCTPAHCTBE; MapaAIICIIBHOCTD TPEX
IIPSIMBIX

13

[TapayienbHOCTB IPSMBIX U IIJIOCKOCTEMN
B IpoctpancTse: [lapamnensHocTs
IIPSIMOM U TNIOCKOCTHU

14

VYTIIbl ¢ COHANpaBICHHBIMU CTOPOHAMU

15

Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE

16

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE




[TapayienbHOCTB IIOCKOCTEH:

17 napajuleIbHbIe MIII0CKOCTH

18 CaoiicTBa mapauiesIbHbIX IIOCKOCTEMN
IIpocreiimme mpocTpaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napajuieJIenuIe

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenunit
Konrponsnas padora no reme "[Ipsimbie

” U IUIOCKOCTH B IPOCTPAHCTBE.
[TapannenpHOCTb NPSAMBIX U
mI0cKocTen"”
IlepneHUKyYIAPHOCTD NPSAMOU U

23 IJIOCKOCTH: EPIEHANKYIIIPHBIE IPSIMbIE
B IIPOCTPAHCTBE

24 [Ipsmbie napauiebHbIE U
NEPIEHIUKYIISIPHBIE K INIOCKOCTU

)5 [Ipsmbie napauienbHbIE U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepnesauKyIsIpHOCTH IIPAMOM
U TUIOCKOCTH

7 [Ipu3Hak neprneHauKyIIPHOCTH MPSAMON
U IIJIOCKOCTH

)3 Teopema o psIMON EPIICHANKYIISIPHON
IIJIOCKOCTH

29 Teopema o npsiIMOi IEPIIEHIUKYISIPHOU




IIJIOCKOCTH

30

Teopema o psIMON MEPIICHANKYIISIPHON
MJI0CKOCTH

31

IlepnieHIUKYyISIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTostHuE OT MPSIMOM J0 MIOCKOCTH

32

IlepnieHIUKyIsp ¥ HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

33

[leprnieHIUKyIsIp U HAKIOHHBIE:
paccTostHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

34

[leprnieHIUKyIsp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIIOCKOCTH

35

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY
MNPAMOU U TIIOCKOCTHIO

36

JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYT'PAHHOI'O yIJla

37

JIByrpaHHbIN yToJI, TUHEWHBIA YToJ
JIBYTPaHHOTO yria

38

[lepneHUKyIAPHOCTD INIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

39

[lepneHUKyIAPHOCTD INIOCKOCTEM:
MpU3HaK NEPIEHIUKYIISIPHOCTH ABYX




IJIOCKOCTEN

40

[TeprieHANKYIAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o TpEX nepHeHANKYISAPAX

42

Teopema o TpEX nepHneHANKYISIPAX

43

Teopema o Tpéx nepneHAuKyJIspax

44

KonrponsHas pabora o Temam
"[lepneHAUKYIAPHOCTD NPSAMBIX U
miockocTeil" u "YIubl MEXKYy MPSIMBIMU
U TUTOCKOCTSIMU"

45

[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBLIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOIOTPaHHUKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBL; IIpsIMast U
HaAKJIOHHAsI IPU3MBbI; OOKOBAs U MOJIHAS
IIOBEPXHOCTh IIPU3MBI

47

[Tapannenenunen, NpssMOyroJIbHbBIN
MapajiesienuIe U ero CBOMCTBa

48

IIupamuna: n-yrosnbHas nupamMmuiaa,
IpaHu ¥ OCHOBaHUE NMUpaMUIbl; O0KOBas
Y TTOJIHASI IOBEPXHOCTh TUPAMUBL;
MpaBUJIbHASA U yCEUEHHAS MUPAMUIA

49

HpaBI/IJ'IbHBIe MHOT'OTPpaHHUKHA: IOHATUC




IIPaBHWJIBHOI'O MHOTOTPAHHUKA,
IIpaBWIbHAS [IPU3Ma U NIPaBUIIbHAS
NMpaMK/ia; IPaBUIIbHAS TPEYTOJIbHAS
nUpaMuia ¥ MpaBUIbLHBIA TETPadAp; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAECKa AP U
HUKOCA3IP.

51

CummMmeTpus B TPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIIbHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMCTpPHUH B ITUpaMUaaXx,
napajijiejacnuieaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

52

Briuncnenue 31eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,
YIJIBI

53

[Tnomaae 60KOBOI TOBEPXHOCTH U
MOJHON MOBEPXHOCTH MPSAMOU MPU3MBI,
IJI0IIaJb OCHOBAHMH, TEOpEMa O
OOKOBOI TTOBEPXHOCTH MPSIMOI MPU3MBI

54

[Tnomaae 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON MTUPAMUIBI,
Teopema O TIJIomaau OOKOBOM
MMOBEPXHOCTH YCEUEHHON MUPaMUIbI

55

KontponbHas padoTa mo teme
"MHuororpaHHuku"

56

ITousaTue 00 00BEME




57 O0BEM nupamMuIbl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM mpHU3MBI 1
62 O0BEM pU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 0600IIEHNE
65 cucrtemaTtusanus 3Hanuil. [loctpoenne 1
CE€YEHU B MHOTOTPAHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3auus 3HaHuil. Beruucnenue
66 pPacCTOSHUMN: MEXy IBYyMSI TOUKaMHU, OT |
TOYKH JI0 MPSMOI1, OT TOUKH J10
MJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
MPSIMBIMU
67 HToroBast KOHTpOJbHAs paboTa 1
[ToBTOpenue, 0600IICHNE
cucTeMaTu3auus 3HaHui. Beraucienue
68 YIJIOB: MEXKIY CKPEIIHBAIOITIMUCS 1

MPSIMBIMU, MEXITY IPSIMOU 1
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEXY ITIOCKOCTSIMHA




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoxka

Koan4yecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThl

Jlara
U3y4YeHUS

DJIEKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paamnyc,
JaMeTp; TUTOIIA b IOBEPXHOCTH
chepsr

B3aumHuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K

cthepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
miockocT. CedeHus mapa

[{unuHIprYeckas MOBEPXHOCTb,
00pa3yroIue MUIHHIPUIECKON
MTOBEPXHOCTH, OCh IIWTHHIPHICCKOM
[IOBEPXHOCTH

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U OCh;
[UIoIaabs OOKOBOM M IOJHOM
[IOBEPXHOCTH

N3o00pakeHune mummHaIpa Ha
mIockocTH. Pa3BépTka muimuHapa.
CeueHust MIMH]IPA (TIOCKOCTHIO,
napasuiebHON WUn
NEepIEHAUKYISIPHON OCH LIMIIHH]IPA)




KoHnnueckast noBepXHOCTB,
o0pa3yronre KOHHIeCKOM
MOBEPXHOCTH, OCh M BEPIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BepIlINHA,
oOpa3yrolast U 0Cbh; IO OOKOBOM
Y IIOJIHOM ITOBEPXHOCTHU

VYceu€HHblil KOHYC: o0pa3yronme u
BBICOTA; OCHOBAHHS U OOKOBas
IIOBEPXHOCTH

10

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TUTOCKOCTHIO, MapaJlIeIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
POXOAIICH Yepe3 BEPIINHY)

11

KomMOuHammst Ten BparieHus u
MHOTOT'PAaHHUKOB

12

MHoOrorpaHHuK, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPaHHMK WJIN B TEJIO BPALICHUS

13

TTonsaTtue 00 00béMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEII

14

O0BEM IUIMHpA, KOHYCa

15

O06BEéM mapa u mionaas chepst

16

[TogoGHBIC TENa B TPOCTPAHCTBE.
COOTHOIIECHUS MEXTY TUTOIIAISIMA




MOBEPXHOCTEH, 00bEMAMHK MTOTOOHBIX
TN

KonTtponbnas padora mo temam "Temna

17 BpanieHus" u "O0bvembI Ten"

13 BekTop Ha III0CKOCTH U B
MIPOCTPAHCTBE

19 CrnoxeHue 1 BBIYMTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpA Ha YUCIIO
PasnosxeHne BeKTOpa 110 TpEM

21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napajuleJenunena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMHU
[TpsimoyronbHas cucTeMa KOOpAUHAT B

23 npocTtpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreitmue 3aga4u B KOOpAUHATAX

24 VYron mexay Bektopamu. CkansipHoe
MIPOU3BEIEHNE BEKTOPOB

)5 Brruncnenue yriioB Mex 1y NpsIMbIMU
Y TUIOCKOCTSIMHU

2% KoopauHaTHO-BEKTOPHBIN METOJ TTPU
pELIeHUH TeOMETPUUECKUX 3a7au
KoHnTtponbHast pabota mo teme

27 "BekTopbl 1 KOOPAUHATHI B

npocTpaHcTBe"




28

[ToBTOpeHue, 0600MIIeHNE U
cucreMaTru3anus 3HaHuil. OCHOBHBIE
¢urypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

29

[ToBTOpeHue, 0600IIEeHNE U
cucreMaTru3anus 3HaHuil. OCHOBHBIE
¢urypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

30

[ToBTOpEeHmE, 0000IIEHNE U
cucTeMaTu3alusa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

[ToBTOpEeHmE, 0000IICHNE U
cUCcTeMaTu3anys 3HaHul. 3agauu
TJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

32

[ToBTOpEeHME, 0600IICHNE U
cucreMatusanys 3HaHuii. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

33

Hrorosas kKoHTpoJbHASA paboTa

34

[ToBTOpEeHME, 0600IICHNE U
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kanomiie C.b. u
npyrue, AxkimonepHoe obmectBo «M3natenpctBo «IIpocBemnieHue»

- lnpaktuueckue matepuansl. 10,11 knaccel. ABTopsl: 3uB b.I'., Maitnep B.M.

METOJIUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

Meronnueckue pekomenaauuu. 10-11 kmaccsl. ABropsl: Atanacsas JI.C.,
byrty3oB B.®. u np.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/
https://www.yaklass.ru/
https://uchi.ru/




JHCTOB

Hupexrop MAOY «MbJI»

T.5. CoipomonoToBa
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