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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma ydebHoro kypca «I eomerpusi» 6a30BOro ypoBHS AJis
obyuarommxcst 10 —11 kmaccoB paspabotaHa Ha ocHOBe DenepanbHOTO
rocyJapcTBEHHOr0  oOpa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEero
oOpa3oBaHMsl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBABIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieuynBaeT OBJIAJICHHE KITFOUYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHUs, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO u
MTO3HABATEJIbHOTO Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI€OMETPUM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl 0OYCIIOBJI€HA MPAKTUYECKON 3HAYUMOCTBIO METANpEeIMETHBIX U
OPEIMETHBIX PE3ylIbTaTOB 00YUYEHHsS T€OMETPUU B HANPABIIEHUU JTMYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, H3y4Y€HHUS JIpyruX Y4yeOHbIX JWCUMIUIMH. Pa3Butrue vy
oOyyaroluxcsi TPaBUIBHBIX IMPEACTABIECHUI O CYHUIHOCTH M HPOUCXOKIECHUU
reOMETPUUECKUX a0CTpaKLUMi, COOTHOIIEHHWH pEealbHOrO0 U HJIEaJIbHOrO,
XapakTepe OTPaXCHHUS MaTEeMAaTHYECKOM HAayKOW SBJIEHHW UM IPOLECCOB
peasbHOr0 MHUpa, MECTE€ TEOMETPUU B CUCTEME HAyK M POJIU MAaTEMATUYECKOIrO
MOJEIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B IMPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBnsieTcsd ONHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHeuYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblUieHHE, GOpMUpPYEMOe NPU H3YyUYEHUU OO0YyYarolIMMHUCA
MOHATUMHBIX OCHOB T'€OMETPUM W TOCTPOEHUM LENOYKH JIOTUYECKUX
YTBEP)KJICHUNA B XOJI€ PEILICHUS] TEOMETPUUYECKUX 3a/1a4, YMEHUE BBbIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb
BO BCeX 00JacTsIX NEATENbHOCTH 4esloBeka. OpueHTalHs YeJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO OBITHS, (popMa
OTpPaXXEHUsSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYECOHOW W TPYIAOBOU NEATEIBLHOCTH,
SBJISICTCSI OAHUM W3 MPO(ECCHOHATHHO BaXKHBIX KaueCTB, TIOITOMY aKTyajbHa
3amaya (HOPMUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
PA3HOBHUJIHOCTH OOPa3HOTO MBIIIJICHUSI — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.
Ilens ocBoeHms mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a3o0BOM
ypoBHE OO0yueHusi — oO0IIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4epe3  0OecliedyeHHEe BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIb30BAHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUIA,
cnenu@UUHBIX ~ TeOMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJIOJKEHUS
oOpa3oBaHMsI 1O CIENUATLHOCTSIM, HE CBSA3aHHBIM C  TPUKIATHBIM
HCITOJIh30BaHUEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeaHA3HAUYCHA IS
oOydJaronuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum o0paszom,
oOyuaroriuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHUS, CBA3aHHBIC CO CICIM(PUKON TEOMETPUU U HEOOXOIUMBIC IS KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHUTh
reOMETpHI0 0oJiee TITyO0KO, €CIIM B TaJIbHEHIIIEM BO3ZHMKHET HEOOXOIUMOCTh B
TCOMETPUUYECKHUX 3HAHMSX B MPOPECCHOHAITBHON ACATEITHHOCTH.
JlocTiwkeHrEe IEeNMW OCBOEHHUS MPOTPaMMBI 00ECTICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3adad. [IpHOpUTETHBIMH 3amadyaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBISFOTCS:
e (opMupoBaHue MNpeACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOMU
KYJbTYPhI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBaHue MpeaCTaBICHUS O MHOTOTPAHHHUKAX W TEJaX BPAIICHHSI
KaKk O BaKHEUIIMX MATEMaTUYECKUX MOJENSIX, IO3BOJISIOIINX
OMHCHIBATH M U3y4YaTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (QopMupoBaHue yMEHHS paclio3HaBaTh Ha YEpPTEXkKaxX, MOJETAX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAIICHUS;

e OBJIAQJICHUE METOJAAMH PCIICHWS 3aJad Ha TOCTPOCHHMS  Ha

M300paKEHUSIX TIPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHue YMEHHsS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOTPaHHHUKAaX M TeJaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUC AQJITOPUTMAMH PEIICHWS OCHOBHBIX THUIIOB  3ajady;

dbopMHupOBaHWEe YMEHHS TPOBOJWTH HECJOKHBIE JIOKa3aTelIbHbBIC



paccy’IeHus B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3aJad U 3a70a4 C
NPAaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABAaTEIIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUI, KpUTUIYHOCTH MBIILICHHUS;

e (QopmupoBanue  (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE PAaCIO3HaBaTh IMPOSIBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEalbHBIX KU3HEHHBIX
CUTYyaIlMsIX U MPU U3YUYCHUH JAPYTUX yUYSOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpOBaTh WX Ha S3bIKE
reOMETPUU U CO3[1aBaTh T'€OMETPUYECKHE MOJIENIA, MPUMEHSITh
OCBOCHHBI TEOMETPUUECKUM ammapar [Jjisi pelieHusT MPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, HUHTEPIPETUPOBATbH W  OILICHUBATH
MOJIYYEHHBIE PE3YIIbTATHI.

OTnruuTensHOM 0COOCHHOCTHIO MTPOTPAMMBI SIBIIIETCS BKIIIOUEHHE B KypC
CTEpEOMETPUM B Haualle €ro H3y4eHUs 3aJad, pEUIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUSI, U ONpPEJEIEHHBIM 00pa3oM OpraHU30BaHHAsl padoTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJUPYET MIPOTEKAHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET
K JIaJIbHEUIIIEMY U3yUYECHUIO MPEIMETA.

[Ipennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOy4eHUsI,
TO €CThb TEOPETUUECKHUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JICSITEIbHOCTU. Pa3BuUTHE  MPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJUTCS 3a CUET
pelIeHusl 3ajad Ha CO3JaHuE€ MPOCTPAHCTBEHHBIX O0O0pa3oB W 3ajad Ha
ONepupOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS
C ONOPOM HA HATJISIIHOCTh, a OTMIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHUS
OT HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSI.

OcHoBHBIE cojaepxkaTenbHble JUHUU Kypca «l'eomerpunm» B 10-11
Kinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpanieHus», «BeKTopel M KOOpAWHATHI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHUU pacrpeiesieTcss He TOJIbKO MO COAePKaTeIbHBIM JIMHUSIM,
HO | 110 ToJjaM 0Oy4eHHS Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld mporpaMMbl, paclpeeNéHHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATHUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCIE0BATEIbHO U TTOCTYMaTENbHO,
C COONIOACHWEM TMPUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS



BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TI'E€OMETPUYECKUX  MpEeJCTaBICHUMN
oOydJaronuxcsi, paciupsisi U yrryossis e€, o0pa3ysi IpoYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Heneno B 11 kiacce, Bcero 3a jBa rojga ooydenust - 102 yueOHbIX daca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
IapajulesibHble W CKpeluMBaromuecss npsmele. [lapamenbsHOCTE HPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: NApaJUICIbHBIE IPAMBIE B IPOCTPAHCTBE;
[apaJIEIBbHOCTD TPEX MPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuie’dbHbIX IUIOCKOCTER. [lpocrelilme NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]]; HOCTPOEHUE CEUCHHI.

[lepieHIUKYIAPHOCTD IPSAMOU U INIOCKOCTH: IEPIEHIAUKYIISIPHBIE NIPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUIeIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IJIOCKOCTBIO; JABYIPAHHBIA yIOJI, JIMHEWHBIM Yroja JBYIPAHHOIO YyIJia.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MpPsIMOW JO MJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTH IBYX
mrockocTer. Teopema o TpEX NEPNEHIUKYISPaX.

MHoOrorpaHHuKH

[IoHsiTME MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBIIYKJIbIE MHOTOIPAHHUKH; pPa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHW W OCHOBAHMUS IIPU3MBI;, NpsMas H
HAaKJIOHHasT  OpU3Mbl; OOKOBass M  TMOJHAs  MOBEPXHOCTb  MPHU3MBI.
[Tapamtenenunien, MTPSAMOYTOJAbHBIA MMApAJUICIICNIUIE W €ro CBOMCTBA.
[Tupamuga: N-yroiapHas mupamMuaa, TPaHd U OCHOBAHUE MTUPAMUJIBI; OOKOBast U
NOJIHAS TIOBEPXHOCTh NHUPAaMUJIbl; IPAaBWIbHAS MW yCEUYEHHAs MNHPAMHIA.
DJeMEeHThl TPU3Mbl U nUpamMuibl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: TOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; MPaBWJIbHASA MPU3MA U IIPABUIbHAS MUPaAMHUJA;
MpaBuUjbHAS TPEYrojbHAsT MHpaMHua W TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienne O MPABUIIBHBIX MHOTOIPAHHHMKAX: OKTa’Ap, MIOJICKa’ap U
ukocasip. CeueHuss NpU3Mbl U MUPAMUIBI.



CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOH,
IUIOCKOCTUA. DJEMEHThl CHMMETPUU B NHUPAMHAAX, Mapajulieienumnenax,
MPaBUJILHBIX MHOTOTPAHHHUKAX.

Brruucnenue 5»1eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IUTOIIAlb OCHOBaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH TPSIMON TMPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TMHPAMHUIBI,
TeopemMa o Twiomanau ycedéHHoud nupamuabl. [loHstue 06 o0béme. OO0BEM
MTAPaMUJIBI, TTPU3MEI.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TElL.

11 KITACC

Tesa Bpamenus

Hunuuaapuueckass  MOBEPXHOCTb,  OOpasylolue  HJIMHIPUYECKOM
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEPXHOCTU. LIMIMHApP: OCHOBAaHUS U
OOKOBasi MOBEPXHOCTh, OOpasylomiass M OCh; IUIONMIAJb OOKOBOM M TMOJHOM
MTOBEPXHOCTH.

Konunueckast noBepXxHOCTh, 00pa3yroIire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM mOBEepXHOCTH. KOHyC: OCHOBaHME W BEpLIMHA,
obOpa3yroIas U OChb; IUIONIAAbr OOKOBOH W IOJHOM MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yolue U BHICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMameTp; MIoaab MOBEPXHOCTU C(hEpHI.
B3anmHoe pacnonioxkenue cdepbl U IMIIOCKOCTU, KacaTelibHas IJIOCKOCTh K
cthepe; mIomaas cheprl.

N3o0pakeHre Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka LuIMHIpa U
KOHYCa.

KomOunanuu Tenm BpalleHUss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKOJIO cepsl; chepa, BOUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsatune 06 o0wéme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
UIMHIpa, KoHyca. O0BEM mapa u miomaab cepsol.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.



Ceuenuns mwimHApa (HapauieIbHO W MEPHEHIUKYISIPHO OCH), CEUEHUS
KOHyca (IapaJijIeIbHOE OCHOBAHUIO U MPOXOJALIEE Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha IIOCKOCTM KM B mpocTpaHcTBe. CII0KEHUE W BBIYUTAHME
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOopa mHO TpEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C MPUMEHEHHUEM IPaBWI JIEUCTBUM C BekTopamu. [IpsMoyrosbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuatel Bektopa. IIpocreiimme
3a/layd B KOOpJAMHATax. YToJl MexIy BekTopaMu. CKasIpHOE IPOU3BEIACHUE
BEKTOPOB. BpluncieHne yriaoB MexXAy NOpsIMBIMH U IJIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN TEOMETPUUYECKHX 3a1ad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOIro IpeaMeTa
«MaremaTHka» XapakTepu3yrTcs:

I'pasknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO  TPAXKJIAHCKOM TMO3UIIMU  OOYYaIOIIerocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUHCKOro 00IeCcTBa, MPEACTaBICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
ABJICHUM, MPOUEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.),
YMEHUEM B3aWMOJEHCTBOBATH C COL[UAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX QyHKUIMSAMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

c(hOPMHUPOBAHHOCTHIO ~ POCCHUHCKOW  TIpaXKTaHCKOW  UJEHTUYHOCTH,
YBaXXEHUS K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSM POCCUHCKMX MATEMATHKOB M POCCHUICKON
MAaTEMaTUYECKOM IIKOJbl, K HCIOJIb30BAHUIO0 JTUX JOCTHKEHHW B JPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEICHMUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJI3Ja B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUeE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIFOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajady, pELIEHN, paccyXIeHUM;
BOCIIPUMMYHMBOCTbIO K MAaT€MAaTHMYECKHUM acleKTaM pa3lu4yHbIX BHUJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUA B
UHTEpecax 3J0pOBOrO0 M 0Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHIATUM U OTIbIXa, PETYyJspHas pU3ndecKkasi akTUBHOCTD); (PU3MUECKOTro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOII00US; HHTEPECOM K
paznuyHbiM  cdepaM  TpodecCHOHaTbHON  JAESTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUJIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymelr mpodeccnn W peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO UM CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPHI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIOOAJIBHOTO XapaKTepa HSKOJIOTHYECKUX
npoOJsieM; OpHEHTalMe Ha TMPUMEHEHHWE MATEMAaTHYEeCKUX 3HAHUU IS
pelieHus 3a1ad B 00JacCTU OKPYXaIoIIe cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX IMOCIEACTBHUM I OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPaKTUKH,
MMOHMMAaHUEM MaTEeMaTUYECKON HayKH Kak c(pepbl UeTOBEUECKOU IeTEILHOCTH,
ATANoOB €€ Pa3BUTHUS U 3HAUMMOCTH [JIs Pa3BUTHUS [IUBWIN3ALMU; OBJIAJCHUEM
SA3bIKOM MAaTEMAaTUKU U MATEMaTUYECKOUN KyJIbTYpOW KakK CPEICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH TMPOCKTHYIO U  HCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYaIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEePHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie no3nasamenvuvle Oelicmsus, 0Oecnevu8arom
Gopmuposanue 6a308bIX KOSHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUA  OKPYICAIOWe20  Mupda, NnpuMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBISABISTH u XapaKTepHU30BaTh CYIIIECTBCHHBIC PU3HAKH

MaTeMaTU4eCKnX 0OBEKTOB, MOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHaBJINBATh



CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIEeHUs
U CpaBHEHUS, KPUTEPUH MTPOBOIUMOIO aHAJIN34;

BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOpPa3OBHIBATH CYKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE W OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeusl B (pakTax, MaHHBIX, HAOTIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM JJIs  BBISBJICHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JieJ1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYyKTUBHBIX U
MHAYKTUBHBIX YMO3AaK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHaJIOTUH;
OPOBOAWTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKACHU  (MpssMble ©  OT  TPOTHBHOTO),  BBICTPAWBATh
apryMEeHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus yd4eOHOH 3a7aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJEe MOAXOMAMIMI C y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBLIe ucciieqoBarejLCKue J1ecCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MMO3HaHUS, (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBIM  JKCIIEPHMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
0o0BbeKTa, SBICHUS, TMPOIECCa, BBISBICHUIO 3aBHUCHMOCTCH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJCHUS, MCCICIOBAHUS, OICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIIecca, a TAaK)KE BBIJIBUTATh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISBJIATH 1e(pULNTHI HH()OpPMALIMU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

BbIOMpaTh MH(OpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHbIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMaTU3HPOBATh 17} MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;



CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

OLICHMBAaTh  HAAEKHOCTH  HMHMOpPMAIMM MO  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 0becnedusaon
CHOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 0OVUAIOUJUXCSL.
OO0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOUICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
HNOSICHEHHUS 10 XOJy PELICHHUs 3aJaud, KOMMEHTUPOBATH MOJIYYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UJEH, HallCJICHHbIE
Ha MOMCK PEIICHHUS; COIMOCTABJIATH CBOM CYXACHHUS C CYKICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh PAa3IUYUE U CXOACTBO
MO3ULIMIA; B KOPPEKTHOU (hopme (GopMyIHpoBaTh pa3HOIrIacHs, CBOU
BO3PaKEHUS;

OpEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTA; CaMOCTOSITENIbHO  BBIOMpAaTh  (opMar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd M O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyectBo:

3)

NOHMMAaTh M  MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHANBUYaIbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
IIeJJb  COBMECTHOW  JICSITCIIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOM pabOThl, pachpeaesisiTh BHUILI PadOT, TOTOBApUBATHCS,
o0CyXXIaTh TMpolecc H  pe3yapraT paboThl; 0000IIaTh MHEHHS
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC INTYPMbD» M WHBIC); BBIMOJHATH CBOI YacTh
paboThl W KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh Ka4€CTBO CBOEr0 BKJIaJia B OOIIMHA MPOIYKT TIO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.
Yuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

GdopmuposaHrue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:



e COCTaBJISATH IUJIaH, AJITOPUTM PEIICHUS 3a/1a91, BEIOMPATH CITOCO0
pEIIeHMs C Y4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMHU TIO3HABATEIHLHOW pe(IeKCur KakK OCO3HAHHS
COBEpLIAEMBIX  JEHCTBUM W  MBICIHUTEIBHBIX  IMPOLECCOB, HUX
pe3yNbTaToOB; BJIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PEUICHU MATEMAaTUYECKON 3a1a4H;

e TPEIBUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MHpPHU PEIICHUU
3a7]a4d, BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBJICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa ILEIH U YCIOBUAM, OOBICHSTH
MIPUYUHBI JOCTUKEHUS WA HEJOCTUKEHUS PE3YyIbTATOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX NPU PEIICHUU
reOMEeTPUUYECKUX 3aa4.

OnepupoBaTh MOHATHAMH: TapalIEIbHOCTh W TEPHEHANKYISIPHOCTH
MPSMBIX U TIJIOCKOCTEN.

KnaccuduinupoBaTe B3aMMHOE pacHoJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATHSIMH: IBYTPaHHBIA YTrOJ, TPaHU JABYTPAHHOTO YTJa,
pebpo ABYTpaHHOTO yria; JMHEWHBIN yroJl IBYTPAHHOTO yTiia; TpaaycHas mMepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHSATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPaBUIIbHBII MHOTOIpaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccupunupoBaTe  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS  AJis
KJaccupuKauuy (BBINYKJIbIE W HEBBINYKJIBIE MHOTOTPAaHHHUKH; TPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIICIICTIUIICIbI).



Onepuposatb HNOHATUSAMU: CeKy1as IJIOCKOCTb, CCUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH MPHUHIIUIIBI TOCTPOSHUS CEUECHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WM aJIropuTMaM, MPUMEHS U3BECTHBIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3aJa4 Ha BBIYMCICHHE PACCTOSHUNA MEXIY
IBYMSI TOYKaMH, OT TOYKH [0 NPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS PSIMBIMHU.

Pemate 3a7aun Ha HaXO0XJIEHWE T'€OMETPUUYECKUX BEIUYHUH IO 0Opasiam
WJIM aJIropuTMaM, MPUMEHS U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTEMAaTUYECKUX 337a4 Ha BBIYUCICHHUE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAJM  MOBEPXHOCTEHM MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ HpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOILICHHS
MEX]y IUIOIIAASIMU IOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX IN€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTexkKax
U PUCYHKaX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3ajay, MpeArnojiaralolIMX HECKOJbKO IIaroB pEeHIeHUs, €CIu  YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumeHsaTh TpOCTEHIIME NPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoAUTE NMPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MoNy4eHHbIE 3HAHUSI Ha MPAKTHKE: aHAJM3UPOBATH pPealIbHbIE
CUTyallUM W NPUMEHSTh M3YYECHHBIC IMOHATUS B IPOLECCE MOMCKA PEILICHHUS
MaTeMaTH4eCcKu C(HOPMYJIMPOBAHHON MpOOJIeMbl, MOAEIUPOBATh pealbHbIE
CUTYyallUM Ha SI3bIKE€ TE€OMETPUM, HCCJIENA0BATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHITHM M TeopeM, ammapara anreOpsl;
peniaTh MpPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TE€OMETPUYECKHX
BEJIMYMH.



11 KIIACC

OrnepupoBaTh MOHATUSAMH: IUIUHIPUYECKAsT TOBEPXHOCTh, 00Opa3yroIue
[MAJTUHAPUYECKON  MOBEPXHOCTH, IWIMHAP; KOHUYECKAs TOBEPXHOCTH,
oOpa3yrolre KOHHYECKON MTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTh.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdhepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHHUS TEJI BPAILICHHUS.

KnaccudunupopaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa,
BBICOTA CETMEHTA;, IIMApOBOW CJIOH, OCHOBAHHE IIIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Beruucnare o0BEMBI M IUIOMIAM TTOBEPXHOCTEH Tea  BpalleHUs,
TCOMETPUUYECKUX TEN C IPUMEHEHHEM (HOpMYI.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHWK, BIHCAaHHBIM B cdepy
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIeHHUs.

Berauciars COOTHOIIEHUS MEXTY TIIONIAISIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHEIX TEJl.

N3o0pakath mM3ydaemble (DUTYpBI OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoimonHATe  (BBIHOCHBIE) IIIOCKHE YEPTEKH W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYP: BHIT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TEJl BPAILICHHMS.

N3BnekaTs, WHTEpHpETHpPOBaTH M MpeoOpa3oBBIBaTH WH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITOMHATE JOEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKCHHSI BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAKHMH CBONCTBAMH OHHU
00J1a1aroT.

[TprMeHATH MpaBHUIIO TTapajuIeIICIHIICAA.

OnepupoBaTh NOHSATHSIMH: JICKAPTOBHI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, yrOJ
MEXIY BEKTOpPaMH, CKaJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC H
KOMILTaHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpPA HA YHUCJIO, yrOJ
MEXy BEKTOpPaMH, CKaJsipHOE MPOU3BEACHHUE, PACKIAILIBATH BEKTOP MO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.



3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsl pEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIATaloIIMX HECKOJBKO IIaroB pPEUIEHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pematp npocreiime reoMeTpuuecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHWW U
HaxXOXKJEHUE TEOMETPUYECKHX BEJIMYMH [0 00pa3lamM WM alropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI NPHU PEIICHUU CTAHAAPTHBIX MATEMAaTHYECKUX
3a1ad4.

IIpuMeHaTs mpoOCTEUIIME IPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IprBOoaNUTH TIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IprMeHsTh MOy4YeHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallud WU NPUMEHATh U3YYCHHBIC IIOHATHUS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTUYeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTyallun Ha S3bIKE TE€OMETPHUH, HCCIEA0BATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATUA W TEOpeM, ammapara aireopsl;
pelmarb NpakTUYEeCKUE 3a/laud, CBA3AHHBIC C HAXOXKIACHUEM I'€OMETPUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
! Brezette B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6moreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmunoreka IIOK
4 1 1
VYTIubl MeXAy MPSAMBIMHU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bubmunoreka IIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmoteka IIOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, paCCTOSTHUS U YTJIbl 4 1 bubmmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ucpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
! Tena ppameris 12 https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
2 OOnEmbt Ten > 1 https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.eds0o.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnorexa [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kourpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl

OcHOBHbIE TIOHATHUS
CTepEOMETPHUU: TOUKA, IpsAMas,
IJIOCKOCTh, POCTPAHCTBO.
[IpaBuia n3obpaxkeHus Ha 1 bubnuoreka [IOK
PUCYHKAX: U300paKeHHs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapaJuIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, ITEPECEKArOIIUECS 1 bubmmorexa LIOK

> TeP https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubmmorexa LIOK

> TeP https://m.edsoo.ru/db685e73
npsiMasi ¥ MII0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanwsHbie cBeneHs 0 Kyoe u 1 bubnuotexa [JOK

nUpaMuie, UX pa3BEPTKHU U

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenn. CeueHus
MHOTOTPaHHUKOB

HavanbeHbie cBeieHUsS 0 KyOe u
MUpaMHJIC, UX PA3BEPTKH U

bub6nmoreka [IOK

6 mognenu. Ceuenns https://m.edsoo.ru/3d8ffd32
MHOT'OT'PaHHUKOB
[TonsaTne 06 akCHOMaTUYECKOM

7 MIOCTPOEHUH CTEPEOMETPUU: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsaTne 06 akCHOMaTUYECKOM

3 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

9 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CIIEJICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsmbIx

11 B IIPOCTPAHCTBE: MEPECEKAOIINECS, bu6muoreka [JOK
NapajuieIbHbIE U https://m.eds00.ru/1a2520f6
CKPEILMBAIOIINECS TPIMbIE

12 [TapamiensHOCTh IPSIMBIX U bu6muoreka [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/1a2520f6

IIJIOCKOCTEN B IIPOCTPAHCTBE:!
MapajuyieabHbIE IPSMbIC B
IIPOCTPAHCTBE; MapaUICIbHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3

[TapayienpHOCTB IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmoreka [IOK

13
[TapamenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTI1bl ¢ COHaNpaBIEHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnnorexa [{OK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 ITapannenbHOCTb MIIOCKOCTEM: bubmuoreka [IOK
MapajyieabHbIE TIJIOCKOCTH https://m.eds00.ru/2e18f255
18 CaolicTBa napauienbHbIX bubmmnoreka HOK
IJI0CKOCTEN https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (Gurypsl Ha MJIOCKOCTHU: TETPaAd] brbmmorexa LTOK
- TETPaIp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
. bubnuotexa [JOK
20 IT
OCTPOCHHE CenetHH https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 IT
OCTPOCHHE CenetHH https://m.edsoo.ru/ec26fe5d
22 KonTponbhas pabota no teme bu6muoreka [JOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

"[Ipsimble U TUIOCKOCTH B
npocrpaHcTse. [lapamienbHOCTb
IPSIMBIX U IJIOCKOCTEN"

https://m.edso0o.ru/9a0a9e56

[TeprieHAMKYASAPHOCTD NPAMOUN U

23 IJIOCKOCTH: TIEPIICHINKYIISIPHBIC bubnxorexa LTOK
 IEPHEHIIRYITIP https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasnienbHbIC U bubmmoreka [JOK
MEePIEHIUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHbIE U Bu6moteka [IOK

25
MEPIEHANKYISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIApHOCTH bubnuorexa [IOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIsIpHOCTH Bbu6moteka [JOK
IIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsimoii bubmuoreka [JOK
MEPIEHANKYISIPHON TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEePIEHANKYISIPHON TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamon bubmmnoreka HOK
MEPIIEHAUKYIISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyYNsIp U HAKIIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 but6mmoreka [IOK
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKYNSIp U HAKIIOHHBIE: bubmuoreka [JOK

PpacCTOAHNUE OT TOYKH 10

https://m.edsoo.ru/66fefadd
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
10 IIJIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0

bub6nmoreka [IOK

33
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
710 TUTOCKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE!
34 paccTosiHUEe OT TOYKH J10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
710 TUTOCKOCTH
VYTIbl B IPOCTPAHCTBE: Yrol bubmmoreka [JOK
35 .
MEXy MPSMOM U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yros Bu6moteka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
38 1} 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubmorexa LOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JBYX IJIOCKOCTEH
[lepneHUKyYISPHOCTD MIJIOCKOCTEM:
39 IIPU3HAK IEPIEHIUKYIIPHOCTH bubmorexa TIOK
P p g yAp https://m.edsoo.ru/ed9e2a8e
JBYX IJIOCKOCTEH
[lepneHUKyISPHOCTB MIIIOCKOCTEM:
40 1} §3Halil neyneg VKYJISIPHOCTH bubmmorexa LIOK
P P 51 P https://m.edsoo.ru/ba75dc57
IBYX TJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmuoteka [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx nepreHANKYIApax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepHeHANKYIApax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrponsHas pabora o Temam
"[leprieHAUKYASAPHOCTD NPAMBIX U bubmmoreka [JOK
44 .
mockocTeil" u "YTibel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMM"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA, BBIITYKJIbIEC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPAHHHKA
[Ipu3ma: n-yronsHas npusma;
TpaHu ¥ OCHOBAHUS MPU3MBI;
46 HII)DHMa}I Y HaKJIOHHAas l:IpI/ISMBI; bubmorexa LOK
https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAS! TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHBIN bubmuoreka [IOK
napajulelIenuIe] U ero CBOUCTBa https://m.edso0o.ru/8a7be683
[Mupammia: n-yroybHas MApaMHIa,
I'paHU ¥ OCHOBAHHE MMHPAMHU/IBI;
48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/fblcd0as
MTUPAMHU/IBI; IPaBUIIbHAS U
yceu€HHas mupaMua
49 [IpaBusEHBIE MHOTOTPAHHHKH: bubmmorekxa [IOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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MTOHATHE MPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIIbHAS
pu3Ma M MpaBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBUILHBINA
TeTpa’ap; Kyo

https://m.edso00.ru/074c8865

[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadp, bubmorexa LIOK
https://m.edsoo.ru/a0fddSbf
JO0JEKa3Ip U UKOCAIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,

51 MPSIMOH, TUIOCKOCTH. DJIEMEHTHI bubnunoreka LIOK
CUMMETPHUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuleJIenuneax, NPaBUIbHbIX
MHOTOTpaHHUKAX
Beruncnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, brbmmorexa [TOK

https://m.edsoo.ru/6cdbecef
JMaroHaJu, yriibl
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPAMOM
53 MIPU3MBI, TUTOMIAIb OCHOBAHUH, bubmorexa LHOK
. https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAIMOM TPU3MBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTU MIPABUIILHOM bubmuoreka [JOK

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b
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ImrupaMubl

55 KonTponbhas pabota no teme bubmmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
% Honsrue 06 00neme https://m.eds00.ru/7ad0020b
. bubnmoreka [IOK
S OOBEM mpamHE! https://m.eds00.ru/235171b3
. bubmuoreka [{OK
58 OOBEM mpamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mupamHL! https://m.edso0.ru/79c10312
N bubnuoreka [{OK
60 OOném mapamu et https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM mp3MEI https://m.eds00.ru/79853608
" bubnuoreka [IOK
62 O0BEM mpu3MEL https://m.edso00.ru/1e053890
" bubnuoreka [IOK
63 O0BEM mpu3MEL https://m.edso0o.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpenHue, o600IIEHNE bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncienue paccTosHUAN: MEXIY
JBYMS TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

67

HToroBast KOHTpOJIbHAS paboTa

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HaHU.
Boluucnenue yrios: Mexay
CKPEIIMBAIOIIMMUCS TPSMBIMU,
MEXy NMPSAMOU U IIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/b9146bc0
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11 KITACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
1 JIMaMeTp; TUIOMIAlb TOBEPXHOCTU 1 bubmorexa LIOK
https://m.edso0.ru/0341bc2b
chepsl
B3anmMHoe pacronoxenue cgepsl

9 M IJIOCKOCTH; KacaTeiabHas 1 bubnunoreka LIOK
IJIOCKOCTH K cepe; Mmiomas https://m.edsoo.ru/bed12a43
cdepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmuoreka [IOK
mmockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{unuuapuyeckas HIOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
MWINHAPUIECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; 1 bubmuoreka [JOK
IUIoIIa s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakeHne LMIMHIpPA HA

5 mockocTd. Pa3sépTka nununapa. 1 bubmuoreka [JOK

Ceuenns muuHApA (TIOCKOCTHIO,
napasuieIbHON WIn

https://m.edso0.ru/016e25eb
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NEePIEHIUKYISIPHONU OCU
HUAJTUHIPA)

KoHnyeckas moBEpXHOCTS,
o0pa3yronye KOHUYECKOn

bub6nmoreka [IOK

! IIOBEPXHOCTH, OCh Y BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHME U BepiInHA,

8 o0pa3ymolas 1 och; MJIO0IAb Bubmiorexa OK

. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue

9 1 BBICOTA; OCHOB};.HI/ISI II:I) 6(211211:1&1 bubmorexa LIOK
’ https://m.eds00.ru/1468bab3

MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHYyca (TIOCKOCTBIO, bubmmnoreka HOK
napaiebHOM OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
IIJIOCKOCTBIO, TPOXOJISIIEH Yepe3
BEPLIUHY)

11 KomOunamums ten BparieHus u bubmuorexa [IOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHbIN

12 okoJ10 cepsl; cdepa, BmucaHHas bubnmnoreka [JOK
B MHOTOTPaHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitre 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.eds00.ru/26a03fb7

14 O0BEM LUIMHIpPA, KOHYCA bubmuoteka [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

https://m.edso0.ru/5513d87b

bubnunorexa LIOK

15 O06Bé
1EM 1apa i ILIomaz, Chepet https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTBE.
CooTHoIIEHUS MEXKTY bubmmoreka [JOK
16 .
TJIOIIAAsIMU TTOBEPXHOCTEM, https://m.edso0.ru/810cfleb
00bEMaMU TOIO0HBIX TEJT
KonTponbHas padoTa no temam
17 "Tena Bpamenus" u "O0beMbI bubmorexa [IOK
" P https://m.edso0.ru/4a33a8ab
Tl
18 BekTop Ha mI10CcKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxxeHue v BbIYUTaHUE bubmmoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 VMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIIaHApHBIM BEKTOpPaM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 NPUMEHEHUEM IPABUII IEHCTBUI bubmorexa HOK
p p https://m.edso0.ru/5a827900
C BEKTOpaMH
KoopamHaTHO-BEKTOPHBIN METO
23 I le::meHI/m reOMef HYECKUX ! bubmorexa [JOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
24 [IpsimoyronbHas cucrema buomrorexa LIOK

https://m.edsoo0.ru/48db7058



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpJAMHATaxX

Yros Mexay BEKTOpaMH.

25 CkansipHoe pou3BeCHNE bubmorexa LOK
P P https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrios Mexay bubnuoreka [IOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonTponbhas padota no teme
27 "BeKTOphl U KOOPAUHATEL B Bubmiorexa HOK
P " P https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0000IIEHNE 1
28 cucTeMaTu3anus 3HaHH. bubnuoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U
29 cucTeMaTu3anus 3HaHH. bubnuoreka [IOK
OcHoBHbIE GUTYPHI, (PAKTHI, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600mEeHNEe U
30 cHUCTeMaTH3aIvs 3HaHUK. 3a1aun bubmuoreka [{OK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHUEe, 06001IeHNE 1
. bubmuorexa [{OK
31 CUCTEeMAaTH3aIvsl 3HAaHUH. 3a1a9n

IIAaHUMETPUHN U METOJbBI UX

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
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peLeHus

[ToBTOpeHue, 0600IIEHNE U

32 CHCTEMAaTH3allHs 3HAHHIA. 1 bubmuorexa [JOK
OcHoBHBIE GUTYPBI, (DAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
33 HroroBast koHTpoIbHAs paboTa 1 ﬁg&?ﬁ;f;;gg}:cm dfe
34 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



