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INOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no npeamety «I'eomeTpusd» Ha ypoBHE CpEAHETO OOIIETo
o0pa3oBaHMsI COCTaBJIEHA HAa OCHOBE MOJIOKEHUU U TpebGoBaHMil K pe3yibTaTaMm
OCBOCHMSI OCHOBHOM  0O0Opa3oBaTENbHOW MpPOrpaMMbl  CpPEAHEro  0OIero
oOpa3oBaHus,  MpeACTaBiIeHHbIX B  DejepaibHOM  TOCyAapCTBEHHOM
oOpa3oBaTeILHOM CTaHJaapTe cpeaHero ooémero obpasoBanus (IIpukas
MunucrepctBa npocsenienus: Poccuiickoit ®@eneparuu ot 12.08.2022 Ne 732 «O
BHECEHUM U3MEHEHUN B (enepaibHblil TOCYJapCTBEHHBIN 00pa30BaTeNIbHBIMN
CTaHIApPT CpenHero oO0mero o0pa3oBaHUsl, YTBEPKICHHBIA  MPUKA30M
MunucrepctBa oOpa3oBanus u Hayku Poccwmiickoii @enepanuu ot 18.05.2023
noo Ne 371), dbenepanbHoit paboyeil mporpaMmbl 0a30BOrO YPOBHSI M3yUCHHS
yueoOHoro npeamera «['eomerpusi» (10-11 kmacc), OOIT COO u ydyeOHOroO 1iaHa
['BOY COHI Ne 30 r. Cespanb, a Takke Ha OCHOBE XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJIbTaTOB JYXOBHO-HPABCTBEHHOT'O Pa3BUTHsI, BOCIUTAHUS U
collMAJIM3allMi  O0yYarolluXcs, TMpPEACTaBICHHBIX B paboyedl mporpaMmme
Bocniutanus [ bOY COL Ne 30 r. Cei3pans.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpEAHEro O0OIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METAlpeIMETHBIX |
OpEeIMETHBIX Pe3yJbTaTOB OOyUYEHHs T€OMETPUU B HANpaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, (HOpMUPOBAHUS (PYHKIIMOHAIBHOM MaTEeMaTUYECKON
I'PaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX TUCHUIUIMH. Pa3Butre y oOydarommxcs
NPaBUIBHBIX MPEACTABICHUN O CYHIHOCTH M MPOUCXOXKIACHUM T'€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEATbHOTO W HJCAIBbHOIO, XapaKTepe OTPaXKEHMs
MAaTEMATUYECKOM HAyKOM SIBJIEHUM MW TMPOLECCOB PpPEAJIBHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIA MATEMATUUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOAUMBIX MJisi aJanTalud B
COBPEMEHHOM OOIICCTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHUs, Tak KaK O00ECIEYMBAET BO3MOXHOCTh M3yUEHHUS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOU HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblluieHHe, (QOpMUPYEMOE MpPU HM3YYEHUH OOYYaIOIIMMUCS
NOHATUHHBIX OCHOB T€OMETPUHU U OCTPOEHUH LIENOYKH JIOTHUECKUX YTBEPKICHHM
B XOJI€ pELICHHsS TIE€OMETPUYECKHX 3a]ad, YMEHHE BBIABUIaTb M OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELICHUM 33Jad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTUpPOBaThCSI B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJib BO



BCEX 00JacTIX NeATeabHOCTH denoBeka. OpHeHTanusi 4eoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CONUAIBLHOTO ObITHA, (opma
OTPKEHHUS OKPYXKAIOMIETO MHpA, YCIOBHE YCIEIIHOTO TO3HAHWS W aKTHBHOTO
npeoOpa3zoBaHus AecTBUTENbHOCTU. OniepupoBaHUE MPOCTPAHCTBEHHBIMU



oOpazamu OOBEIUHSET pa3Hble BUIbl Y4EOHOM W TPYHOBOM JI€ATEIHLHOCTH,
SBJIIETCSI OAHUM M3 MPOPECCHOHANIBHO Ba)XXHBIX KayecCTB, MOATOMY aKTyalbHa
3amaya (opMuUpoOBaHUS y OOYYAIOMIUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUAS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM JESITEIIbHOCTH IO MHOTUM HAaIPABJICHUSIM.
Llens ocBoenust mporpammbl yueOHOTO Kypca «['eomerpus» Ha 6a3zoBOM
ypoBHE 0OyueHus — 00I1Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyuarolmuxcs  4depe3  oOecreyeHHe  BO3MOXXHOCTH — NPUOOpPETeHHST |
WCMOJIb30BaHUSA CHUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHWM U JCHUCTBUM,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOI0JDKEHUS 00pa30BaHMS
O CTIEIIMATIBHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.
[Iporpamma 10 reoMeTpud Ha 0a30BOM YpOBHE IMpeaHA3HAUYeHaA IS
OOy4YaroNIMXCcs CpeHEN HIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpOBHE OCHOBHOI0 001Iero oopazoBanus. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenuduKkoil TEOMETPUM U HEOOXOJIUMBIC [JIsi >KM3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3Y4YHTh T'€OMETpHIO Ooliee
riIyOOKO, €Clii B JaJIbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUSX B MPOGECCUOHANBHON JEATEIHHOCTH.
JlocTkeHHEe LenM OCBOEHHS NPOrpaMMbl OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3ajay. [IpuoputeTHBIMU 3aayamMu OCBOEHHUSI Kypca
«I"'eoMeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISIOTCS:
e (opMmupoBaHuEe TMpPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOMU
KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHE TPEACTABICHUS] O MHOTOTPAHHHKAX W TeJlax BpAIICHUS
KaK O BaXHEHIIMX MATEMaTHYECKUX MOJEISX, TO3BOJISIIONIUX ONUCHIBATH
Y U3y4aTh Pa3HbIe SBJICHUS OKPYKAIOIIETO MHUPA;

e (dopmupoBaHHEe YyMEHHUS paACIO3HABATh Ha YEPTEXKax, MOJEISIX U B

peaTbHOM MHPE MHOTOTPAHHHMKH U TeJIa BPaICHUS;
® OBJIQJICHUE METOJaMU PEIICHUS 3a7a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (opMuUpOBaHWE YMEHHUS OIEPUPOBATh OCHOBHBIMH IIOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPaIEHUs U UX OCHOBHBIMHA CBOMCTBAMU;

® OBJQJCHHE  aJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHUEe YMEHUS TPOBOJAWTH  HECIOXKHBIE  JIOKAa3aTEIbHBIC
pacCcyXJeHus B XOJE PEIICHHUS CTEPEOMETPUYECKHX 3adad MU 3a7ad ¢
MPaKTUYECKUM COJICp>)KaHUEM;



® pa3BUTHE  MHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcsi, TO3HABATEIbHOM  AaKTMBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

e (dopmupoBaHme (bYHKITMOHATBHOU TPaMOTHOCTH, pElIEeBaHTHOM
FEOMETPUU: YMEHHE pPACHO3HAaBaTh MPOSBICHUS  I€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KHU3HEHHBIX
CUTYyallUsIX M TMPU M3YyYEHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HX Ha SI3bIKE
TEOMETPUHU U CO3JaBaTh Nr€OMETPUYECKUE MOJEIH, IPUMEHATH OCBOCHHBIM
reOMETPUYECKUNA amnmapar [Jisi pEeHIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHbBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOrPaMMBbI SIBISETCS BKIIIOUEHUE B KYpC
CTEPEOMETPUM B Hayaje €ro u3y4yeHus 3a7ad, pellaeMblXx Ha ypOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACICHHBIM 00pa3oM OpraHu30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YYEHHIO IIPEAMETA.

[IpeanouTenue OTAACTCSA HATIAIHO-KOHCTPYKTUBHOMY METOIY OOYyYEHHs, TO
€CTh TEOPETHUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JesATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYallUXCs B Kypc€ CTEPEOMETPUM NPOBOJUTCSA 3a CYCT pPEUIEeHUS 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
POCTPAHCTBEHHbIMU o0Opazamu. Co3manue oOpa3za MNPOBOAMTCS C ONOpPOM Ha
HarJsgHOCTh, a OlepupoBaHMEe o00pa3oM — B YCJIOBHMSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COAECPKAHNU.

OcHoBHBIE conepkaTenbHbie TuHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs HE TOJBKO MO COJAEpKaTeIbHbIM JIMHUSIM, HO M IO Trojam
oOy4eHHUs Ha YPOBHE CPEHEr0 00111er0 00pa3oBaHus.

Conepxanue 0o0pa3oBaHUsl, COOTBETCTBYIOIIEE MNPEIMETHBIM pPe3yJbTaTaMm
OCBOCHHUS paboueil MporpamMMbl, paclpelesiCcHHBIM [0 ToJaM OO0ydeHws,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, UTOObl OBJAJCHHE TI'E€OMETPUUYECCKUMHU
MOHSATUSIMU U HaBBIKAMHU OCYIIECTBISIIIOCHh MOCIEAOBATEIbHO U MOCTYMATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKJIIOUAJINCH B
OOLIyI0 CUCTEMY TI'€OMETPUYECKHX MPEICTaBICHU O0yYaroluXcs, pacuiupss u
yrayonsis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3ydenne reomerpun otBoautcs 2 yaca B Henento B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a aBa roga ooydeHus - 102 yueOHbIX daca.



1. COAEPKAHUE YYEBHOI'O KYPCA «I'eomerpusi. ba3oBbiid
YPOBEHb»

10 KJIACC

IIpsiMmble M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUS  cTepeomeTpud. Touka, mnOpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTWYEeCKOM MOCTPOEHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anmHOEe pacnosiokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKaroIIMecs,
IapajuleNIbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs MNpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IApaUICIbHBIE IMPSMbIE B  NPOCTPAHCTBE;
NapaJUIENbHOCTh TPEX NPSMBIX; MAapPAJUICIbHOCTh NPSIMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMM; YIOJl MEXAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapayuienbHOCTh  TIOCKOCTEM: MapaJJICIbHbBIE  TIJIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTe. Ilpocreiimme npocTpaHCTBEHHBIE (DUTYphl Ha
IUIOCKOCTH: TETpadJip, KyO, napajiesienume; NOCTPOCHUE CEUCHUH.

IleprieHIUKYJIAPHOCT IPSAMOM U INIOCKOCTH: NEPHEHAUKYIIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPsMBbIE NApaJUICIbHbICE W MEPHEHIUKYISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXIAY NPSAMOU H
IUIOCKOCTBIO;  JBYTPaHHBIM  yrojd, JIMHEHHBIM yroja JBYIPAaHHOIO  yIJa.
IleprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT TMpsAMOW 0  IJIOCKOCTH,  Npoekuus  (urypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIOCKOCTEW:  MPU3HAK  NEPHEHAUKYISPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TpEX MEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

[loHATHE MHOTOTrpaHHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOIOTPAaHHUKH; Pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHUu U OCHOBAHUS NPU3MBI; IpsiMasi U HaKJIOHHAs NMPU3MBbI; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, MIPSIMOYTOJIbHBIN
napajuiesienunes; U ero cpoiicTBa. [Iupammpa: N-yrosibHas NupaMuaa, TPaHUd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCEUCHHas MNHpaMHua. OJEMEHThl Mpu3Mbl U nupamuibl. [IpaBHiibHBIE
MHOTOIPAHHHUKH: MOHSATUE NPABUJIBHOTO MHOTOTPAHHUWKA; MPABHIIbHAS MpU3Ma U
NpaBWIbHAs MHPAaMHIA; IPABWIbHAS TPEYrojbHas NUpPaMUa W NPaBUJIbHBIN
teTpa’dap; KyO. I[lpeacraBieHre O MNpaBWIbHBIX MHOTOIPAHHHUKAX: OKTadp,
noneka’ap u ukocasap. CeyeHust Ipu3Mbl U IUPAMUIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, IPSMOIA,
IUIOCKOCTU.  ODJEMEHThl CHMMETPUM B  NOUPaMUIAX, MapaJUIEIENUIeIax,
paBUIIbHBIX MHOTOTPaHHHKAX.



Beiuncnenne 537€MEHTOB MHOTOTPAaHHUKOB: peOpa, JHUAroHadd, YIJIbl.
[Inomanar OOKOBOW ITOBEPXHOCTH W IIOJHOH ITOBEPXHOCTH TMPSIMOM TPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH MPAMON MPU3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TMPABUIBHOW MHPAMHUIBI,
TeopeMa O IUIomaau ycedeHHOW mnupamuasl. I[lonarue o6 oO0beMe. OO0BEM
MUPaMUJIBI, TTPU3MBI.

[Tono6nsie Tenma B mpocTpaHcTBe. COOTHOLIGHHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KUIIACC

Tesa Bpamenust

Hunuaapryeckas MOBEPXHOCTB, oOpa3yrolue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MNOBEpXHOCTU. [{MIuMHOp: OCHOBaHUS W
OOKOBas TMOBEPXHOCTh, OOpa3ylollas MU OCb, IUIOHAAhL OOKOBOM U TMOJIHOM
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHUE U BeplilinHa, oOpaszyronias
U OCh; IUIONMIA, OOKOBOM M TIOJHONM TOBEPXHOCTH. YCEUYCHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUAMETP; IJIONIAJb MOBEPXHOCTH CREpHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI0IIAAb CEPHI.

N3o00pakeHne Ten BpalieHusl Ha TI0CKOCTU. Pa3BepTKa MUIMHIApA U KOHYCA.

KomOuHauu ten BpallleHHsI 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMMUCaHHBIA OKo0JIO cdephl; cdepa, BOUCAaHHAsT B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsatue 06 o6beMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00bEMe
NPSIMOYTOJILHOTO TMapajuieyienumeaa U cleacTBus u3 Hee. OO0OBEM IMIMHIpA,
KoHyca. O0BEM 11apa u miomaas chepsl.

ITonoOnusie Tenma B mpocTpaHcTBe. COOTHOLICHHUS MEXAY IUIOMIAAsSIMU
MOBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TeE.

Ceuenusi tminuHiapa (mapawuieibHO W NEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIEe Yepe3 BEpUIMHY), CEUEHUS
niapa.

BekTopbl H KOOPAUMHATHI B MPOCTPAHCTBE

Bektop Ha miockocT U B mpocTpancTBe. CII0KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCi0. PasnoxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IlpaBwio mapannenenunena. Pemenue 3amad, CBSI3aHHBIX €
MPUMEHCHUEM TPABUII JEUCTBHM C BeKTOopamu. lIpsAmoyronpHas cucrema
KoopauHaT B npoctpadcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B



KOOpJIMHATax. YToa Mexay BekTopamu. CKalipHOE MpPOU3BEIACHUE BEKTOPOB.
Bobluncienue yrioB Mexay MPSIMbIMU U IUIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METOJ npu pelieHun F€OMETPUYECKUX 3a/1ay.



2. 2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O INPEJMETA
«TEOMETPUSI. BA3OBbI YPOBEHDb»

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOTPAMMbl y4eOHOTO MpeaMeTa
«MaremaTukay XapakTepu3yITCs:

I'pasknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMKA O0YUYAIOIIETOCs] KaK AaKTUBHOTO
M OTBETCTBEHHOIO 4Yj€Ha POCCHUUMCKOro oOIecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHHM,
OpoIeAyp TpaxaaHCKOro oOmiecTtBa (BBIOOpPHI, ONPOCHl W IIp.), yMEHUEM
B3aMMOJICHCTBOBaTh C COLMUAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKUUSIMY U Ha3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaXKIaHCKON UACHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUMUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUUCKOM MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO AITHX JOCTIKEHUW B JIPYTUX HayKaxX, TEXHOJOTUSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoza;
cOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHHSI,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUIN HAyKH U JIEATEIIbHOCTBIO
Y4Y€HOTO; OCO3HAHHEM JIMYHOTO BKJIJla B TIOCTPOCHUE YCTOMUMBOTO OYAYILETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIOUYasl 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7ad, pEeIIEHNH, paCCyXICHUH;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHUECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB HCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHIThH MaTEMAaTHUYECKUE 3HAHUSA B
MHTEpecax 30pOBOro U 6€30MmacHOro 0opasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHU U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpyaoBoe Bociuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MPO(PECCHOHAIBHON  NIE€ATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUI0 Ha MPOTSHKCHUH BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a7a9 MaTEeMaTUUECKON HAITPaBICHHOCTH.

IK0JI0ruYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO AKOJOTHMYECKON KYJIbTYphl, IMOHUMAHUEM BIIHUSHUS
COITMAILHO-?KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIUAIbHOU
Cpembl, OCO3HAaHHWEM TJOOAIBHOTO XapakTepa JKOJOTUYECKUX MPoOIIeM;
OpHEHTalMel Ha TPUMEHEHUE MaTEeMAaTHYCCKUX 3HAHWUW IS PEIICHUS 3a7ad B
00JIaCTH OKpYXalollel cpeapl, IUIaHUPOBAHUS TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX TTOCJICACTBUM JJIS1 OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTUKH, TOHHUMaHUEM
MaTEeMaTU4YeCKOM HayKkh Kak c¢epbl 4YeTOBEYECKON IesATEIbHOCTH, JTaloB €¢
pa3BUTHS W 3HAYUMOCTH JUISA Pa3BUTHS ITUBHIIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJbTypod KaK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYIO U HCCIEIOBATEIbCKYIO NEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METANPEIJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTpaMMbI Y4eOHOTO IMpeaMera
«Marematuka XapaKTEPHUIYOTCS OBJTaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUsAMU, YHUBEPCATbHBIMU PE2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuusepcanonvie  nosnasamenvmuvle  Oeilicmsusi,  0becneuu8arom
Gopmuposanue 6a306bIX KOSHUMUBHBIX HNPOYeCcco8 obyyalowuxci (oceoeHue
Memo0o8  NO3HAHUA  OKpYXHCAlowjeco  Mupa,  NpUMEHeHue  JI02UYeCKUXx,
uccne008amenbCKux onepayuti, ymeHui pabomamso ¢ uHgopmayueti).

ba3oBble joruyeckme 1eMCTBUSA:

® BBISIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHUH MEXKIYy MOHATHAMHU; (OPMYIHPOBATH
OMpECICHUS  TOHATHW, yCTaHABIMBATh CYIISCTBCHHBIH  MpHU3HAK
Kiaccu(ukanyu, OCHOBAaHMS JJIsi OOOOIEHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMynupoBaTh W  NpPeoOpPa3OBHIBATH  CYXICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBICE W OOIIUE;
YCIIOBHEBIC;

® BBISBIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npoTtuBopeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPIKICHUSIX;



npemjiaraTh ~ KpUTEpUUM  JJIS  BBISIBIIGHHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

® JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

® TIPOBOJUTH CaMOCTOSATEIEHO JIOKa3aTeIbCTBA MaTEMaTHIECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTHUBHOTO), BHICTPAUBAaTh apryMEHTAIUIO,
MPUBOAUTHh TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL

® BBIOMpPATH CMOCOO pelieHuss y4eOHOM 3anauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIlEHUs, BBIOMpaTh HamboJee MOAXOIAUUMH C Y4YETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ncciaenoBare/ibCKue 1eCTBUSA:

® HCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (DUKCUPYIOIIME MTPOTUBOpPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HUCKOMOE€ M  JIaHHOE€, (GOPMHPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

® TIPOBOJUTH CaMOCTOSITEIIEHO CIUTAHHPOBAHHBII DKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
o0OBeKTa, SBJICHHS, TIPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJIICHUSIMH, ITPOIIECCaAMU;

® CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIICHUS M BBIBOJBI IO pe3yjIbTaTaM
MPOBEICHHOTO HAOJIO/ICHUS, WCCIEIOBaHUs, OICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUH;

® [IPOTHO3WPOBATH BO3MOXXHOE pPa3BHTHE IpOIecCa, a TaK)KE BBIIBUTATH
MIPEAIOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c unpopmanmeii:

® BBISBIATH JACPUITUTH HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX JJII OTBETa
Ha BOMNPOC U JJIs PEIICHUS 3a/1a4u;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABIICHHUS,

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPECTABIATh €¢ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaAJC)KHOCTD uHdopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHvle  Oelicmeus, obecneuusarom

chopMUPOBAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUUXCA.

OO0menne:



e BOCIpUHUMATh U (GOPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMH OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U MUCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 33]a4yi, KOMMEHTUPOBATH OJIyYEHHBIA PE3YIIbTAT;

e B X0J€ OOCYXXKJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHus; COMOCTABIATh CBOM CYXKACHHUS C CYXICHUSMU JPYrUX
YYaCTHUKOB JUanora, oOHapy»KMBaTh pa3inuue U CXOJCTBO IO3UIIMH; B
KOPpPEKTHOH popme hopMynrpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS,;

® MPEACTaBJISATH  PE3yJbTaThl  PEIICHUS  3aJayd,  OKCIIEPUMEHTA,
WCCJICIOBAHMsI,  MPOEKTa;  CAMOCTOSITENBHO  BBIOWpaTh  dopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHuvecTBo:

® [OHMMAaTh W  HCIOJIb30BaTh  NPEUMYLIECTBA  KOMAaHIHOH "

WHIUBUYAIbHOM pabOThl IPpU pEelIEHUHU yU4eOHBIX 3a/1a4; IPUHUMATD LIEJTb
COBMECTHOM JE€ATEIbHOCTH, IUIAHMPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeAenaTh BUIAbl paboT, 10rOBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3ynbTatr paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

® y4acTBOBATh B IPYMIOBLIX (popMax paboThI (00CYk1€HHS, 0OMEH MHEHMUIA,
«MO3TOBbIE€ IITYPMbDY W HHBIE); BBINOJIHATH CBOKO YacThb pabdOThl U
KOOPJIMHHUPOBaTbh CBOM JIEUCTBUS C JPYTMMH WICHAMH KOMAaHJBI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvie  pecyniamueHbvle Oeticmaus, obecneuugarom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTU.
Camoopranuzamnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4u, BEIOUPATh CIIOCO0 peleHus
C YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMHU II03HABATEIILHOH pe(ieKCMu Kak OCO3HAHUS
COBEPIIIAEMbIX JIEHCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIHTATOB;
BIAJCTh CHOCOOAMH  CaMOIPOBEPKH, CAMOKOHTpPOJSI TIpoliecca u
pe3ysbTaTa penieHus: MaTeMaTHIECKOM 3a1a4H;

® TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh TIPH PEIICHUU
3a/ladyi, BHOCHTH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JJAHHBIX, HAHJACHHBIX OIINOOK, BBISIBJICHHBIX TPYJAHOCTCH;



® OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEId U YCIOBUAM, OOBACHSTH
IIPUYMHBl JTOCTUXEHUSI WM HEJAOCTHIKEHHS PEe3yJIbTaTOB JIESTEIBbHOCTH,
HAXOJIUTh OIINOKY, TaBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.
HPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAast, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX IIPU PEUICHUHU
r€OMETPUYECKUX 3a7ay.

OnepupoBaTh NOHATHAMU: NTAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBath B3aUMHOE paCIOIOKEHUE MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHSAMM: ABYTPAHHBIM YroJl, TPaHHW JBYIPAHHOIO YIJIA,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBarh TMOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOIPaHHHK, 3JIEMEHThl MHOTOTPaHHUKA, TPABUIIbLHBIA MHOTOI'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (NIUpaMHla; NpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesienume, Ky0).

Knaccuduumpoarb ~ MHOTOIpAaHHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukaumy  (BBITYKJIbIE M HEBBINTYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapajlIeeIUIe/Ibl).

OnepupoBath MOHATHUAMM: CEKYILAsl NIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOSHUSI CEYEHUH, UCIIONB3YSI METOJ] CIIE/I0B.

Crpouth ce4eHHs MHOIOTPAaHHUKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEk M M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUYUH M0 oOpa3lam Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJIUTHYECKHE METOJAbl IPU PELICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYHUCIECHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKM JO TPsIMOM, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.

Pemate 3a7a4un Ha HaXOXK/JEHUE T€OMETPUUECKUX BEJIMYMH MO o0paslaM Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIMTHYECKHE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MATEMaTHYECKMX 3aJad Ha  BBIUYMCIEHUE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXAYy TMpPSIMOM U  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSAMH, JBYTPAHHBIX YTJIOB.



Bbruncnate 00BbEMBI M IUIOIIAAN TOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
NUpaMyua) € TOpUMEHEHHEeM (OpMyJl; BBIUUCIATH COOTHOIIEHUS MEXIY
IUTONIA/IIMU TIOBEPXHOCTEH, 00bEMaMu MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSMHU: CHUMMETPHS B HPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (DPUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTypax, NPEICTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumeHsATh TeoMeTpuueckue (akTbl Il PEUIEHUS CTEPEOMETPHUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOH opMme.

[IpuMmensaTs mpocTeWiKre NPOrpaMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoaNTh NpHUMEpPBI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B NPUPOJIE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJyYeHHBIE 3HAHUA HA MPAKTUKE: aHAIU3UPOBATH pEANIbHbBIC
CUTyallud W TPUMEHATh W3YYEHHBIC IIOHATHS B INIPOLIECCE IOUCKA PELICHUS
MaTE€MaTUYeCKH CQHOPMYIHPOBAHHOM MPOOJEMBI, MOJEIUPOBATH PpEaJbHbIE
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAX0XKACHUEM I'€OMETPUYECKUX BEIMYMH.

11 KJIACC
OnepupoBaTh NOHATUAMU: IMJIMHJIPUYECKAsh MOBEPXHOCThb, O0Opasyrolue
LUJVHIPUYECKOW  MOBEPXHOCTH;  LWIUMHAP;  KOHMYECKAass  ITOBEPXHOCTS,

oOpa3ymolre KOHMYeCKON MOBEPXHOCTH, KOHYC; cpeprudeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOYUYEHUS TEJ BpALLICHUSI.

KnaccuduimpoBars B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA
CerMEHTA; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOTO CIIOSI, BBHICOTA IIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI W TUIOMIAAM  TOBEPXHOCTEW TEN  BpallCHHS,
reOMETPUYECKUX TEJ C TPUMEHEHHEM GopMyIL.

OnepupoBarh TOHSATUSMUA: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
ONMCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHK WM TEJO
BpAIllCHUS.

BBIYHCnaTE COOTHOLIEHUST MEXITY TUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MOTI00HBIX Tell.



N300paxath u3zydaemble (QUIYphl OT PYKH U C MNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbInonHATh (BRIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAILICHUS.

W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YEPTEKAX H
PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B TPOCTPAHCTBE.

BpINONMHATE NIEUCTBUSA CIOXKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YHCIIO0, OOBICHAThH, KAKUMH CBOMCTBAMU OHU 00JIa1at0T.

[IprMeHATh IpaBUIIO MapAIIETIEIUIIEAA.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJI MEKIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxomuTe cymMmMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJspHOE TPOU3BEIACHHE, pACKIAAbIBATh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

[Ipumensaty reoMerpudeckue ¢GakTbl 11 PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PELICHHUs, ECIU YCIOBUS IPUMEHEHUS
3a/T1aHbI B SIBHOM (hopMe.

Pemare mpocreilimme reoMeTpUYECKHE 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pematp 3amaunm Ha [J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUW W
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH 10 00pa3liaM Uiu aaropuTMaM, MpUMeEHss
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHIAPTHBIX MaTEMaTUUYECKUX 3a1a4.

[IpumeHsaTs mpocTEdIIMEe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEICHUHN CTEPEOMETPUYECKHUX 3a/1a4.

[IpuBOaUTE NpUMEpPHl MAaTEMAaTHUUYECKHX 3aKOHOMEPHOCTEM B TMPUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATP MOJIydYEeHHBIE 3HAHWS HA NPAKTHUKE: aHAJIU3UPOBATh pPEabHbIC
CUTyallud W TMPUMEHATh HW3YyUYECHHBIC TOHSTHUA B MPOLECCE MOUCKA PEUICHUS
MaTeMaTUYecKu CGHOPMYIHPOBAHHOM MPOOJEMBI, MOJEIUPOBATH peaJbHbIC
CUTyallul Ha A3bIKE TE€OMETPUH, HCCIENOBaTh IOCTPOCHHBIE MOAEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATUHN U TEOpeM, armapara ajireOpbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAX0XKJAECHUEM I'€OMETPUUYECKUX BEJIMYMH.



3.

OTBOJUMBIX HA OCBOEHME KAXKJIOM TEMBI, 1 BO3MOXKHOCTb UCIOJIb30BAHUS 110 3 TOM TEME

. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,

0P 1 IOP, KOTOPBIE ABJIAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJIAMUA

10 KJIIACC
KoanyecTBo yacos CHuHCOK HTOrOBBIX Cnoco6 oeHKkH
HaumeHoBanu
Mpakr IJIAHUPYEMbIX HUTOTOBBIX
Ne € pa3/esioB U JJieKTpoHHbIe (Hu(poBHIe)
KOHTpO HYEeCKH pe3yJabTaToB C IVIAHUPYEMBIX
n/m | Tem Be o0pa3oBaTeJIbHbIE PecypChl
JILHBIE e YKazaHueM I3TalloB UX pe3yjbTaToB
MPOrpaMMbl ero
pa6oTel | pa6oT ¢popmupoBanus
bl
OnepupoBaTh [TpakTuueckas padboTa;
TOHSATUSIMH: TOYKA, | CaMOCTOSTEIbHAS
Bacicniic s https://resh.edu.ru/subject/lesson Ep’[Maﬁ’ TIOCKOCTD. pabora
cTe I;OMGT o 10 2 [14756/conspect/?ysclid=1190c1d6 CTI;HZI;IE?HH aKCHOMI;
peoMETP 91266045463 pEoMETP
CJICZICTBUSL M3 HUX IPH
pelIeHnn
TeOMETPUUYECKUX 3a/1a4.
https://resh.edu.ru/subject/lesson | Knaccugpuumposarsb Temaruueckas paboTa;
/6065/conspect/125650/ B3aUMHOE KOHTpOJIbHAsI paboTa
https://www.yaklass.ru/p/geomet | pacmonoKEHHUE MPSIMbBIX
IIpsimMble 1 . »
0CKOCTH B ria/10-klass/parallelnost-v- 1 MJIOCKOCTEH B
OCThAHCTEE prostranstve-10435/opredelenie- | TPOCTPAHCTBE.
MIPOCTPAHCTBE. i . .
HI; anp omnoe | 12 1 i-svoistva-parallelnosti- Onepuposathb
TIeNTbH . . - . .
P priamykh-priamoi-i-ploskosti- TTOHATHIMM:
Th TPSMBIX H
P . 9253/re-15895537-90b0-4f1f- TapaJlIeibHOCTL
IJIOCKOCTEN b6hd- IPAMBIX U IIJIOCKOCTEN.
4ed1e3c5b600?ysclid=1190d0o9cs
d490253207
[eprienaukyns 12 1 https://resh.edu.ru/subject/lesson | Knaccuguumposarsb [TpakTryeckas paboTa;



https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883

PHOCTh
MPSMBIX U
IIJIOCKOCTEHN

[4724/conspect/?ysclid=1190ecw
8cx904892883

B3aUMHOE
pacmojokeHue MPsSMbIX
5 IUIOCKOCTEMN B
MIPOCTPAHCTBE.
OnepupoBaTh
MOHITHUSIMHU:
NEePIEHAUKYIIPHOCTh
MPSIMBIX U TUIOCKOCTEH.

TEMaTU4dYeCKas pa60Ta

OnepupoBaThb TectupoBanue;
https://interneturok.ru/lesson/geg | MOHATHAMH: KOHTpONLHAS paGoTa
metry/10- JIBYTpaHHBIN yIoIL,

VYTasl MEKITY klass/perpendikulyarnost- rpatt AIBYTPAHIOTO
) i yria, pebpo
MPSIMBIMH U 10 pryamyh-i-ploskostejb/ugol-
: JIByTPaHHOTO yria;
IUTOCKOCTSIMHU mezhdu-pryamoy-i- N
. . JIMHCUHBIN yroJia
ploskostyu?ysclid=I190fkjpv949 ]
JIBYTPaHHOTO yria;
1896125 rpajycHas Mepa

JIBYTPaHHOIO yIJa.

Onepuposatb Tpenaxep;

MOHATUSIMHU: 3a4er;

MHOTOTPaHHUK, KOHTpOJIbHAsl paboTa

BBIITYKJIbIN 51

HEBBIITYKIIbIN

N SN https://resh.edu.ru/subject/lesson | muororpannux,
. P 11 16018/conspect/?ysclid=1190h8zi | anmemenTsI
5161691741 MHOTOTPaHHUKA,

MPaBUIbHBIN

MHOT'OI'paHHHUK.

Pacno3naBate

OCHOBHBIE BUJIbI

MHOTI'OI'paHHUKOB



https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741

(mupamuia; rpusma,
MPAMOYTOJIbHBII
napajuiesienunes, Kyo).
Knaccugunuponartsb
MHOTI'OI'PaHHUKH,
BbIOMpas ~ OCHOBAHUS
Uis KJaccuUKanuu
(BBIITYKJIBIE u
HEBBITYKJIbIE
MHOI'OI'paHHMKH;
NpaBUJIbHBIC
MHOTOTPaHHHKH;
IpsIMbIe U HAKJIOHHBIE
HPU3MBI,
napajuIeenuIe/ibl).
OnepupoBatb
HNOHATUSAMM:  CEKyILast
IJIOCKOCTB, CeyeHue
MHOTOTPaHHHUKOB.
OOBSCHITD TPUHIIMIIBI
IIOCTPOEHUSL  CEYEHMUH,

UCIIONb3Ys METOJ
CJIEJIOB.

Ctpouth CEYEeHUs
MHOT'OTPaHHUKOB
METOJIOM CJIEJIOB,
BBITIOJTHSITh

(BBIHOCHBIE)  TIJIOCKHE
YEepTEKU U3 PUCYHKOB

MPOCTHIX 00BEMHBIX
buryp: BHI CBEpXY,




COOKY, CHH3Y.

O0BEMBL
MHOTOTPaHHHUK
OB

https://nsportal.ru/npo-
spo/estestvennye-
nauki/library/2020/10/17/tema-
obyomy-mnogogrannikov-
metodicheskoe-posobie-po

BeraucnsaTe 00bEMBI
iouaau
IIOBEPXHOCTEN
MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢
npuMeHenueM popmyu;
BBIYUCTISATH
COOTHOIIICHUSI ~ MEKIY
IUIOLIAISIMH
MOBEPXHOCTEM,
o0bEéMaMu  TIOJTOOHBIX
MHOTOTPaHHHUKOB.

CamocTosiTenbHast
pabora;
KOHTpOJIbHAs paboTta

[ToBTOpEHuUeE:
CCUCHUA,
paccTosiHus U

YTJIBI

https://examer.ru/ege po matem
atike/teoriya/stereometriya naxo

zhdenie rasstoyanij i uglov?ysc
lid=1190jeuj12680371113

OnepupoBaTh
MOHSTUSIMHU:

CUMMETpUS B
IIPOCTPAHCTBE;

LIEHTP, OCh U INIOCKOCTh
CUMMETPUU;

LEHTP, OCh U INIOCKOCTh
CUMMETPUHU (UTYPBHI.
H3Baekars,
peoOpa3oBHIBATH u
MHTEPIPETUPOBATH
uHpOpMaLIUIO 0
IIPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX
¢urypax,
IIPEJICTAaBICHHYI0  Ha
4epTeKax U pUCYHKaX.
IIpumeHATH

KonTponbnas pabota



https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113

reoOMeTpPHUECKUE (PAKTHI
JUISE peleHus
CTEPEOMETPUYECKUX
3ajad.

[IpumensTH
MPOCTEUIINE
IPOTpaMMHBIE
CpelcTBa u
AIEKTPOHHO-
KOMMYHHKAIIHOHHBIE
CHCTEMBI TIPU PEIICHUHU
CTEPEOMETPUUYECKUX
3ajad.

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




11 KJIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmMbl

KoaudecTBO 4acoB

Kontpo
JIbHbIE
padoTsbI

Bcero

IMpakr
HYeCKHU
e
pador
bl

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl

CIIMCOK HTOTOBBIX
ILUIAHUPYEMbIX
pe3yJIbTaTOB ¢

yKa3aHHeM 3TaNoB

ux opmMupoBaHusi

Crnoco0 oneHKn
HTOr0BbLIX
IJIAHUPYEMBbIX
pe3yJibTaToB

Tena BpameHus

12

https://resh.edu.ru/subject/I

esson/2031/main/?ysclid=I

1900794ie816015119

OnepupoBaTh
MOHSITUSIMHU:
[WTHHIPAYECKAsT
MTOBEPXHOCTb,
oOpa3yrorue
UIMHIPUYECKON
MTOBEPXHOCTH,
WTHHIID;

KOHUYecKast
MOBEPXHOCTb,
obpazyrorue
KOHUYECKOU
MOBEPXHOCTH, KOHYC;
chepuyeckas
MTOBEPXHOCTb.
Pacno3naBate  Tena
BpaiteHus (LHIMHAP,
KOHYC, cepa u map).
OOBSICHITH  CIIOCOOBI
TIOJTyYCHUS TeI
BpaIleHusl.

CaMoCTOSTEIIbHBIC
padoTHI,
TECTUPOBAHUS



https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119

Knaccudunuposars
B3alMHOE
pacmiosioskeHue chepsl
U TUIOCKOCTH.
OnepupoBarb
MOHATUSAMU: IaPOBOM
CETMEHT, OCHOBaHUE

CErMEHTa, BBICOTA
CErMEHTAa;

apoBOH CJI0M,
OCHOBaHHUE IIapOBOTO
cIos, BBICOTA
IapOBOTO (%

1IapOBOM CEKTOP.

OO0BEMBI TET

https://resh.edu.ru/subject/|

esson/4904/conspect/?yscli

d=1190p6e2hv932163396

Bbranciste 00bEMBI 1
i iieh
IIOBEPXHOCTEN TEN
BpAIICHHS,
reOMEeTPHUECKUX TeJI C
MPUMEHEHHEM
dhopmyi.
Onepuposatb
MOHATUSAMMU:
MHOTOTPaHHUK,
BIMCAaHHBIN B cepy U
OTIMCaHHBIH OKOJIO
cdepsr;

cepa, BOHMCcaHHas B
MHOTOTPaHHHK WX

3auer,
KOHTpOJbHas paboTa



https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396
https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396
https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396

TEJI0 BpalllCHUS.

BeruucnsTe
COOTHOIICHUS MEXKIY
IJI0ILAIIMHU
MOBEPXHOCTEHN u

00BEMaMH TOJJOOHBIX
TeN.

N3obpaxaTh
u3ydaemble  QUTYpBI
OT PpykH U C
MIPUMEHEHUEM
MPOCTBIX YEPTEHKHBIX
WHCTPYMEHTOB.
BrinosiHsaTh
(BBIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB
MPOCTBIX  OOBEMHBIX
¢buryp: BUI CBEPXY,
cOOKYy, CHU3Y;
CTPOUTH CEUCHHUSI TEI
BpaIlleHUs.
H3Bnekars,
WHTEPIPETHPOBATh U
peoOpa3oBHIBATH
nH(pOpMaIHIO 0
MPOCTPAHCTBEHHBIX
TEOMETPUUECKHIX
¢urypax,
MpEeACTaBICHHYIO Ha




yeprexax u
pHUCYHKaX.

Bexkrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

https://resh.edu.ru/subject/|

esson/5724/conspect/?yscli

d=1190pqlynk696356165

OnepupoBarb
MOHSTUEM BEKTOp B
MPOCTPAHCTBE.
BrimonHaTe nercTBUS
CJIOKEHUS BEKTOPOB,
BBIYUTAHUSI BEKTOPOB
i YMHOKEHHS
BEKTOpa Ha YHCIIO,
OOBACHATH, KaKUMU
CBOMCTBaMH OHU
00J1a/1a10T.
[IpumenATs npaBUIIO
napasuiesienuiena.
Onepuposatb
MOHATHSIMM:
JIEKapTOBBI
KOOPAMHATBI B
MPOCTPAHCTBE,
BEKTOpP, MOJYJTb
BEKTOpa, PaBEHCTBO
BEKTOPOB,
KOOPAMHATBI BEKTOPA,
YroJ MEXIY
BEKTOPAMH,
CKaJIIpHOE
MPOU3BE/ICHUE
BEKTOPOB,

Temaruueckas padora,
TECTUPOBAHUE,
KOHTpOJIbHAs paboTa



https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165
https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165
https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165

KOJUIMHEapHbIE u
KOMILIaHApHBIE
BEKTOPBI.

Haxonuts CyMMY
BEKTOPOB u
IIPOU3BEACHUE
BEKTOpa Ha YHCIO,
yroi MEXy
BEKTOPAMHU,
CKaJIsIpHOE
MIPOU3BEACHUE,
packiaibIBaTh BEKTOP
o JIBYM
HEKOJUIMHEAPHBIM
BEKTOPAM.

3agaBaTh  IIJIOCKOCTH
YPaBHEHUEM B
JIEKapTOBOM  CUCTEME
KOOpJUHAT.
[IpumensaTs
TEOMETPUUECKHE
(baxThl 15 perIeHus
CTEPEOMETPUYECKUX
3a1a4.

Pemate mpocreiiue
TEOMETPUUECKHE
3a/1a4n Ha
MIpUMEHEHNE
BEKTOPHO-




KOOPJAMHATHOTO
METOo/1a.

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3aIIUsI
3HAHHI

https://infourok.ru/konspek
ty-po-matematike-na-
temu-tela-vrasheniya-
obemy-tel-vrasheniya-
4277759.html?ysclid=1190
ulb0qz195548847
https://ege-
study.ru/ru/ege/materialy/
matematika/vektory-v-
prostranstve-i-metod-
koordinat/?ysclid=I190ov0tz
ud123400406

[IpuBOUTE ITPUMEPHI
MaTeMaTH4ECKUX

3aKOHOMEPHOCTEN B
IpUPOJE U JKHU3HH,

pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB
reoOMEeTpUHU B
HCKYCCTBE.
IIpumensTh

MOJTyYCHHBIC 3HAHUS
Ha IIpaKTUKE:
aHAJM3UPOBATH
PCAJIBbHBIC CUTYalluH U
NIPHUMCHSAITH
W3YYCHHBIE TIOHSATHUS B
mporecce MoucKa
pereHus
MaTeMaTHYeCKH
chopmynupoBaHHOM
po0JIEMBI,
MO/JICIUPOBATH
PCAIBHBIC CUTYaluN
Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh
MOCTPOEHHBIE MOJIENH
C UCTOJIb30BAHUEM

KonTponbnas pabota



https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
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