MUHUCTEPCTBO NPOCBELEHUS POCCUMCKOM ®EAEPALIUU
MynuuunaabHoe 6j0:keTHOE 001Ie06pA30BaTENIbHOE YUPeKIeHHE
Y.ierosekas epe/insisi 0011eo6pa3zoBaTeibHasi LIKOJIA

MP «YneroBekuii paion»

«PacecmoTpeno» «CormacoBaHO» «YTBEpIKAAION

| Pykosomutens MO TOYHBIX 3aMecTHTENb TUPEKTOpa 110 ’(ﬂupélgérop 7 &
nayk MbOY «VYierosckas YBP /53

|

MBGS

| COMI» ’ {/ «Yfnerosekas COLI »
MBOVY « Yaerosckas COTy £% 7 ik ' | .

WA Amansoposa J1LC o N\ [t o/ Flauyrun P.B./
1 ég@/l(nmoaa UA N\, v

o1« » 2023r. {ipyxas Ne

e « » 2023r. —
- oT« » 2023r.
PABOYASI IPOTPAMMA

yuebnoro kypca «l"eomerpusi»
quist obyqatowmxes 10-11 kiaccoB

Ha 2023-2025

Cocrasutenu: MO yuuteneit MaTeMaTHKH
MBOY VYnerosckas COILI

c. Yaernl




HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHYCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M HWJICATBHOTO, XapaKTepe OTpPaKCHHUS
MaTeMaTUYeCKOW HAyKOW SBICHUA W TIPOIIECCOB pPEaTbHOTO0 MHpa, MECTe
Te€OMETPUHU B CHCTEME HAYK M POJIA MaTEeMaTHIECKOT'O MOJICIIMPOBAHUS B HAYYHOM
NIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHUSI
yUyaluxcs, a TakKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUICHUE, (OPMUPYEMOE TPU HU3YYCHUH OOYUaAFOIUMUCS
TOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUICCKUX YTBEPKICHHH
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTU dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIMaIbHOTO ObITHA, (opma
OTPaXCHHUS OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BHUABI y4EOHOW U TPYMOBOH JESITEIBHOCTH,
SBIIICTCS. OJAHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KAadeCTB, MOITOMY aKTyallbHA
3amaya (popMuUpoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUNICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIHHOCTH 10 MHOTUM HAIPABJICHHSIM.



Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — 00IIeoOpa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JACUCTBUM,
crielu(PUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJOIKEHUs 00pa30BaHUs
0 CIENUAILHOCTSAM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAaHUEM T'€OMETPHHU.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeIHa3HauY€Ha IS
00y4Jaromuxcs CPpeIHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOTO 001ero oopa3zoBanus. TakuM oOpa3om, oOydaronyecs: Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crnenuukod TEeOMETpUHM U HEOOXOJIUMBbIC [Jii >KU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YyYUTh I€OMETpUI0 Ooee
riy0OKo, €clii B JajbHEHIlIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISrOTCS:

e (QopMHupOBaHHE TPEACTABICHUS O TEOMETPUU KaK 4YacTh MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (QopMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejaxX BpallCHUS
KaK O BXXHEWIINX MAaTEMAaTUYECKUX MOMENSX, MO3BOJISIOIINX OMUCHIBATH
Y U3Yy4aTb Pa3HbIC SIBIEHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHne yMeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENSAX U B
peasbHOM MHUpPE MHOTOTPAHHUKH U T€Ja BPaLlCHUS;

e OBJIAJICHHE METOJIaMH DPEIICHUs 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOT'OTpaHHUKaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  AJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ady;
dbopMupoBaHHME yMEHHS  TPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
paccyKIeHusI B XOJIe€ PEUIEHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad ¢
IPaKTUYECKUM COAEPKAHUEM;

e pa3BuUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHUU, KPUTHYHOCTH MBILIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBIECHUS T'€OMETPUUECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTECH B pEATbHBIX JKU3HECHHBIX
CUTyallUsIX W TPU HU3YYEHUU NPYTUX YIeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTH WX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUU amnmapaT JJisi pelIeHUs TPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIC PE3YIbTATHI.



OTnMYUTENPHON OCOOEHHOCTHIO MPOTpaMMBbl SIBISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ro u3y4YeHus 3aJay, pellaeMblX Ha YpOBHE
MHTYUTHUBHOT'O MO3HAHHUS, U ONpPEeIeIEHHBIM 00pa30M OpraHu30BaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennoutenue oTAa€TCs HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUsl, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalIuxcsi B Kypce€ CTEpEOMETpPHM MPOBOAUTCA 3a CYET peuleHus 3a7ady Ha
co3JaHue  MNPOCTPAHCTBEHHBIX 00pa30B W  3ajJay Ha  ONEepUpOBaHHE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJsAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJITHOTO COJIepKAHUSI.

OcHOBHBIE cozepkaTeNbHble TUHUU Kypca «l'eometpun» B 10-11 kmaccax:
«MHororpanHukmn», «[IpsiMble U TIIOCKOCTH B MPOCTpAaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJNbKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
oOydeHHs Ha YPOBHE CpeTHEro 00I11ero oopazoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHHMsl pabouell mporpamMmbl, pacHpelesN€HHbBIM @O0 ToAaM OO0y4yeHwUs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHATHSMHU Y HaBBIKAMH OCYILECTBIIUIOCH MTOCIE0BATEIBHO U IIOCTYNATENIBHO, C
COOJIIO/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX MpEeACTAaBICHUN 00YyYaroIMUXCs, paciiupss U
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE

Ha uzydenue reometpun orBoauTCsa 2 yaca B Hexaento B 10 knacce u 1 yac B
Hezenmo B 11 kimacce, Bcero 3a iBa roga ooydenus - 102 y4eOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuleJibHblE W CKpellMBarolmuecs ImpsMble. [lapaminenbHOCTs NPSIMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: MAapajulebHblE MpPSIMBIE B  IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM U INIOCKOCTH. YTJBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIC IIJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiiimivne mnpocTpaHCTBEHHbIE (UIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[lepneHIUKYISPHOCTD MPSAMON U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHNEHAUKYJISPHBIE K IUIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH TMPSMOA U IUIOCKOCTH, TEOpeMa O MpsAMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOW U
IUIOCKOCTBIO;  JABYIPAaHHBIA  YroJl, JIMHEWHBIM YroJa JABYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  TUIOCKOCTH,  TpoeKmus  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NepreHAUKYIIIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHMKA, BBIIYKJIbIC
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsSMasi U HAKIOHHAS MPU3MbI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MIPSIMO YT OJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAS THUpPaMUIA; NpaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHMKAaX: OKTa3Jp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B  [HpPaAMUJAX, HapajUIesICNUIEax,
MPaBUWJIBHBIX MHOTOTPAHHUKAX.

Bbluncnenue 371eMEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHaNW, YIJbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOW IOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomaas OOKOBOM IOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM IMHPaMHIIbI,



TeopemMa O Mom@aau yceu€éHHo nupamunbl. [loHatue o006 o00BEMe. OO0BEM
MUPaMUIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTH. [lunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyiollas M OCh, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIlIMHA, 00pa3yroIias
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BBICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETP; IJIOMIAJL MOBEPXHOCTH CHEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 b cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KoMmOuHanuu Tenm BpalleHHMss YW MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 006 00béMeE
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus wwiMHApa (MapauieibHO M MEPHEHIUKYISPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TMPOXOJSIIEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTOpbI 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha minockocTy U B mpocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YTroil Mexay BekropamMu. CKalsipHOE NpPOU3BEIECHHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXk1aHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHS TIPUMEHSATH MaTeMATHYECKUE 3HAHUSA B
HMHTEpecax 37J0poBOro U 6€30macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSTETHHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymelr mpodeccnrn W pPeaTnu30BBIBAaTh COOCTBEHHBIE JKM3HCHHBIC TUIAHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XKU3HU, TOTOBHOCTbIO K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUYE€CKON HATpaBJIEHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTBHIO HKOJOTMYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMATIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMATIBHOMN
Cpelbl, OCO3HAaHMEM TJ00aJBbHOTO XapakTepa SKOJOTMYECKUX MpodiieM;
OpHEHTAIIMEN HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWM MU pelIeHus 3a7ad B
0o0JacTH OKpy’Karolleil cpeibl, IUIAaHUPOBAHMUS MOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

IleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILIECTBEHHOW MPAKTUKU, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak cQepbl YelIOBEUECKOW JeATEeIbHOCTH, 3TaloB e
pa3BUTHA M 3HAYMMOCTH Ui pa3BUTHS UMBWINW3ALWH;, OBJIAJACHUEM SA3bIKOM
MAaTeMAaTUKA M MaTEeMAaTH4YEeCKOM KyJbTYpOHM Kak CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHIVBU1YaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMU, YHUBEPCATbHBIMU PecyIAMUBHBIMU 0eUCMBUIMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmsusi,  0becnevuUsaom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCO8 obydaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKpYMCarnujeco  Mupd,  NpuUMeHeHue  JI02UYEeCKUX,

UCce008amenbCKux onepayuli, ymeHuil pabomamo ¢ ungopmayueti).
ba3zoBblesiornyeckueneicTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTpeJeICHHs] ~ TMOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(pUKaIluyu, OCHOBAHUS Uil OOOOIICHUS W CpPaBHEHHUS, KPUTEPUU
IPOBOJAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M O0OIIueE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (aKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHUSX,
npenjaratb ~ KPUTEpUH NI BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKIECHUN (MIPSAMBbIE U OT MPOTHUBHOTO), BHICTPAMBATh apTyMEHTAITHIO,
MPUBOJUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3zoBblenccienoBare/ibCKUe1eiCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOE, (opMUpOBATH  THUIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSTEIILHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYECKOTro
0o0BbEKTa, SIBICHMS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATEIbHO (POPMYIIMPOBATH 0000IEHHS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJCHUS, UCCIIECOBAHUSA, OLEHUBATh JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATE JAe(DUIIMTE MHGOPMAIIUK, JAaHHBIX, HEOOXOJMMBIX JJi OTBETa
Ha BOIIPOC U JIJIS PEIICHUsI 3a]1auu;
BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  PA3IUYHBIX  TUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHOOPMAIUIO
Pa3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,
CTPYKTYpHpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUECKU;
OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00)UAIOUJUXCAL.
OO01menue:

BOCIIpUHMMATh ©  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a1a4d, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAEMOM TEMBI,
poOJIeMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pEUIeHUs; COMOCTaBJSITh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JHaliora, OOHapy»XMBaTh pa3jinuue U CXOJICTBO MO3ULIHIA; B
KOppeKTHOU hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
OpEeACTaBIsATh  PE3yNbTaThl  pElIeHUs  3aJauyd,  AKCIEPHUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3a]]a4 IPE3EHTALMU U OCOOCHHOCTEN ayJUTOPUH.

CoTrpyaHn4yecTBo:



e IMOHMMATh W  HCHOJNb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUIYAIbHON pabOThI PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATD LIEJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOU
paboThl, paclpeAenaTh BUAbI padboT, JOroBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

e yYacTBOBATh B IPyNHOBBIX (hopMax paboThl (0OCYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHITH CBOI YacTb pabOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pecynamuenuvle Oeticmaus, obecneuugarom
Gopmuposarue cmMviCiI08bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

e COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 3aJlauu, BEIOMpPATh CIOCOO peleHus
C YYETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pedIeKCHMH KaK OCO3HAHMS
COBEpIIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJIeTh CIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJIsS —Ipolecca U
pe3yabpTaTa pelieHns MaTeMaTHYeCcKOi 3a1auu;

e INPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHb IpU pPELIEHUU
3aaud, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEN;

e OIICHHBAaTh COOTBETCTBHUE pe3ylbTaTa LEId U YCIOBUSM, OOBACHATH
OPUYUHBL JOCTH)KEHUS WIM HEIOCTHKEHUS DPE3ylbTaTOB JEATEIbHOCTH,
HaXOJIUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KIJACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSAMas, IIIOCKOCTb.

[IprMeHATh aKCHMOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
reoOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KnaccuduumpoBaTe B3anMHOE paCIONOKEHUE TPSMBIX W TIJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSAMU: JABYTPaHHBIM Yyroj, TpaHW JBYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIJia; JUHEHWHBIA Yroj JIBYTpaHHOTO YyIJa; TrpajgycHas Mepa
JIBYTPaHHOIO yTJIa.



OnepupoBaTh MOHATHSIMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBIMTYKIbIHA
MHOT'OTPAaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, TPABUIBHBIN MHOTOTPaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUJBI MHOTOI'PAHHUKOB (NHpaMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo).

Knaccupunupoath ~ MHOTOTpaHHUKH, BBLIOMpass ~ OCHOBaHUS  JUIs
Kkinaccupukanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHKU, TPaBUIbHbBIC
MHOT'OTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlIeJICIIUIIC/Ibl).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIEOB.

CtpouTh ceueHUS] MHOTOIPAHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHU
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aIropuTMaM, TMPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOJbl TMPU PEHICHUH
CTaHJAPTHBIX MAaTEeMaTUUYECKUX 3aJlady Ha BBIYUCICHHE PACCTOSTHUN MEXIY JIBYMS
TOYKaMHU, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHBAOIUMHUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HaAXOXJACHHE T€OMETPUUYECKUX BEJTUYUH MO o0pa3liaM WIH
aIropuTMaM, TPUMEHSS UW3BECTHBIE AHAIMTHYECKHE METOJAbl IPU PEIICHUU
CTAaHJAPTHBIX ~MAaTEMAaTHMYECKHWX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPELIMBAIOUIMMHUCS TNPAMBIMH, MEXKIYy MPSAMOA M IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHU, IBYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIIOMIAIM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ TOpUMEHEHHEeM (OpPMYIN;, BBIYUCIATH COOTHOIICHHS MEXIY
TUIONIAISIMU TIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
TUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX.

[IpumensaTy reomeTpuueckue (aKThl NI PEIMICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANoJaraminX HECKOIbKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

[IpumeHaTs mpocTedmiMe OpOrpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELUICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoauTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
KU3HU, pACTIO3HABATH MPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONy4YEHHBIE 3HAHUSI HA MPAKTHKE: aHAJIU3UPOBATH pPEalIbHbIC
CUTyallud W TPUMEHATh H3Y4YEHHBbIE MOHSATUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM F€OMETPUUYECKUX MMOHITUN U TEOPEM, allllapara aareopbl; peraTh
MPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHUEM T€OMETPUUECKUX BETUUMH.



11 KVIACC

OmnepupoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoIIne
WIMHIPUYECKON  MOBEPXHOCTH;  IHWJIWHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(hepruyecKkas MoBEpXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHAP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MONTYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHITHSIMH: IIAPOBOIl CETMEHT, OCHOBaHHE CETMEHTA, BBHICOTA
CEerMeHTa; IIapOBOM CJIO, OCHOBAaHWE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00bEMBI W IUIOMIAAM  TIOBEPXHOCTEW  TeN  BpallleHUs,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B cdepy U
ONMCAaHHBIA OKOJO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WIW TEJO
BpAIICHUS.

BbaucnsTh COOTHOIICHHUS MEXKIY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMaMu
IIOJO0OHBIX TEI.

N300paxkath m3yuaembie (DUTYpBI OT PpYKH U C TMPHUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInosiHATH (BBIHOCHBIE) IIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a1at0T.

[TpumeHsATH TpaBUIIO NapaIeIenuIea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrojd MEXIy
BEKTOPAMHU, CKAJIIPHOE MIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEIECHUE, pACKIAJbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKApPTOBOW CUCTEME KOOPIUHAT.

[IpumenaTy reomerpuueckue (aKTbl I PEUICHHS CTEePEOMETPUUECKHUX
3a]a4, TMPEIOoIaraoux HECKOJIbKO IaroB PEIIeHUs, €CIIN YCIOBUS MPUM CHEHHUS
3a7laHbl B SIBHOU (hopme.

Pemarp mpocteiiiine reoMeTpuyecKkue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.



Pemate 3amaum Ha [0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HAXO0XJEHUE F€OMETPUUYECKUX BEITMYMH MO 00pa3iaM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/BI IIPY PELICHUU CTaHAAPTHBIX MaTEeMaTUYECKUX 3a7ay.

IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoauTH HpHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIIO3HABATh MIPOSIBICHUE 3AKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM MW IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
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I TEMIIPOrPaMMbI o cer blonTpoanmepa or Mp AKTHYECKUEPADOT o0pa3oBaTejibHbIEPECYPCHI
http://school-
1 BBeneHne B crepeoMeTpHIo 10 collection.edu.ru/collection/matematik
a
IIpsiMbIE U TIOCKOCTH B htto://school
2 TpOCTPAHCTBC. 12 1 collection.edu.ru/collection/matematik
[TapamiensHOCTBIIPSAMBIX U a
IJIOCKOCTEN =
http://school-
3 HepneHHHKW{pHOCTBHpXMH 12 collection.edu.ru/collection/matematik
X U IUIOCKOCTEN a
http://school-
4 YIJIbI MCKILY PAMBIMH 1 10 1 collection.edu.ru/collection/matematik
IUTIOCKOCTSIMU a
http://school-
5 MHororpaHHuKH 11 1 collection.edu.ru/collection/matematik
a
http://school-
6 OOBEMBIMHOTOTPAHHUKOB 9 1 collection.edu.ru/collection/matematik
a
. http://school-
7 lloBTOpCHNE: CoTcHN, 4 1 collection.edu.ru/collection/matematik
PACCTOSIHUS U YTJIbI a
OBILIEE KOJIMYECTBO YACOB 68 5 0
I10 ITPOT'PAMME



http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika

11 KVIACC

Ne HaumenoBanuepasieaos | KoimdyecrBovyacos DJIeKTpOHHbIE (LI (pPPOBbIE)
n/n U TeMIIPOrpamMmbl Bcero Kontpoabubiepadorsl | IIpakTuuecknepa6ornl | 00pasoBaTebHbIEPECYPChI
1 Tenaspaienus 12 http://school-
collection.edu.ru/collection/matematika
2 OO6BEMEBITEN 5 1 http://school- : .
collection.edu.ru/collection/matematika
BexTops!l 1 koOpIMHATEI B http://school-
3 10 1 - . .
IIPOCTPAHCTBE collection.edu.ru/collection/matematika
4 [ToBTOpEeHue, 0600IICHNE, 7 1 http://school-
CUCTEMaTH3alUs3HAaHU I collection.edu.ru/collection/matematika
OBUIEE KOJIMYECTBO YACOB 34 3 0
I1O ITPOT'PAMME



http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Temaypoka

KoanuyecTBouacos

Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MPsMas, IIOCKOCTh, MpocTpaHcTBO. [IpaBuna
M300paKeHUs Ha PUCYHKaX: U300pakeHUs III0CKOCTEH, MapaljiesIbHbIX IPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

IlonsThs: MEPECCKArOIMECA IIIIOCKOCTH, MEPCCCKAIONIUECA ITpsAMas U IJIIOCKOCTh

IlonsThs: MEPECCKAOIUECA TINIOCKOCTH, MEPECCKAIOIHUECS ITpAMasd U IMIIOCKOCTb

3HaKOMCTBO ¢ MHOTOIPaHHUKaMHU, U300pakeHre MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha
MIPOEKIIMOHHBIX YEPTEKAX

HavanpHble cBesieHust 0 Kyoe U mupamujie, uX pa3BEPTKU U Mojaeau. CeueHUIMHOTOIPaHHUKOB

HavanpHbie cBenieHus 0 Kyoe u nupamuie, uX pa3BEPTKU U Moaeau. CeueHUIMHOTOIPaHHUKOB

[onsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX

[TonsiTHe 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITouaTtue 06 akCHOMaTHYECKOM IMOCTPOCHUHN CTCPECOMETPUN: AKCHUOMBI CTEPCOMETPHUU U
CJICACTBUS U3 HUX

10

ITouaTtue 06 akKCHOMaTUYECKOM MMOCTPOCHUU CTCPCOMCTPHUN: AKCUOMBI CTCPCOMCTPUH U
CIICACTBHA U3 HUX

11

Bzaumnuoe PACIIOJIOKCHUC ITPAMBIX B IIPOCTPAHCTBEC: IICPCCCKAOMUCCA, ITapaJUICIIbHBIC U
CKPCIIUBAOIIHUEC IIPAMBIC

12

HapaHHeJ'ILHOCTL MPpsAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBE: MAPAJUICIILHBIC IIPSAMBIC B
MPOCTPAaHCTBEC, MApaAJJICIIbHOCTD TpéX MMPAMBIX

13

HapaHHeJ'ILHOCTL MPpAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE: HapaHHeJ'ILHOCTL HpHMOﬁ " IMIOCKOCTHU




14 VYTl ¢ COHANPaBICHHBIMUCTOPOHAMHU 1
15 YroJ MeX 1y IPAMBIMU B IIPOCTPAHCTBE 1
16 YroJ1 MeXK Iy IPSMBIMU B IIPOCTPAHCTBE 1
17 [TapaniensHOCTHIIOCKOCTEH: MapaIeIbHBICTIIOCKOCTH 1
18 CBolicTBanapauIeTbHbIXIUIOCKOCTEH 1
19 [Ipocreiiye npocTpaHCTBEHHbBIE PUTYPBI HA IIIOCKOCTH: TETpadp, KyO, napajienenunes 1
20 [ToctpoenunecedeHnit 1
21 [TocTpoenuneceueHmit 1
29 KonTponsnas paborta no teme "[Ipsimbie U miockocTu B mpocTpancTBe. [lapanienbHoCThIpIMBIX 1
U IJIOCKOCTEN"
23 [NeprieHAUKYIAPHOCTH MPSMOU H IIIOCKOCTHU: TIEPIICHIUKYIISIPHBIC TIPSIMBIE B TPOCTPAHCTBE 1
24 [psiMbIe MapasuienbHbIC U IEPICHIUKYIISIPHBIE K TUIOCKOCTH 1
25 [IpsiMble apayienbHbIC U MIEPIIEHIUKYIAPHBIE K TIIIOCKOCTH 1
26 [Ipu3Hak nepneHIuKyIIPHOCTH MPSIMOH U TNIOCKOCTH 1
27 [Ipu3Hak nmepneHUKYIIPHOCTH MPSMOM U TNIOCKOCTH 1
28 Teopema o0 IpsIMO EPIICHIUKYIISIPHON TJIOCKOCTH 1
29 Teopema o0 IpsIMO MEPIICHIUKYIISIPHON TJIOCKOCTH 1
30 Teopema o0 IpsIMO EPIICHIUKYIISIPHON TJIOCKOCTH 1
31 [lepnieHIuKyIAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
MJI0CKOCTH
39 [lepnieHIuKyNAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
MJI0CKOCTH
33 [lepnienIuKynsAp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1
IUIOCKOCTH
34 [leprieHANKYSAp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 1

IIJIOCKOCTH




35 VYTriael B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOU U TIOCKOCTHIO 1

36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJl ABYTPaHHOTO yIiia 1

37 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYIPaHHOTO yria 1

38 [eprieHAUKYIAPHOCTH MIIOCKOCTEN: PU3HAK NEPICHIUKYISPHOCTH ABYX IUNIOCKOCTEH 1

39 [eprieHAUKYIAPHOCTD MJIOCKOCTEN: PU3HAK NEPICHIUKYISIPHOCTH ABYX IUIOCKOCTEMH 1

40 [eprieHANKYIAPHOCTH TIOCKOCTEH: MPU3HAK MEPIICHANKYISIPHOCTH JBYX TUIOCKOCTEH 1

41 Teopema o TpéxnepneHaAuKyIsIpax 1

42 Teopema 0 TpéxrmeprneHauKyIspax 1

43 Teopema o TpEXmepreHauKyIsIpax 1

44 KonTponbnas paborta o Temam "[lepneHIukyasspHOCTb NPSIMBIX U IIOCKOCTER" 1 "YTIIbI MEX Ty 1
MPSIMBIMU U IJIOCKOCTAMU"

45 [TonsiTe MHOTOTpaHHWKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHHKA, BBITYKJIBIE W HEBBITYKITbIC 1
MHOTOI'PaHHUKH; pa3BEPTKA MHOTOI'PaHHHUKA

46 IIpu3ma: Nn-yrospHas npu3ma; rpaHd U OCHOBAHMsI IPU3MBI; IIPsIMasi U HAKJIIOHHAS TIPU3MBI; 1
O0KOBast U MOJIHASI TIOBEPXHOCTh IPU3MBI

47 [Tapannenenurnen, TpsIMOYTOJBHBIN apaJIJICIICIHUIIE]T U €r0 CBOHCTBA 1

48 IMupamupaa: N-yrojipHas nupaMmuja, 'paHu 1 OCHOBAaHUE MUPaMU/bl; OOKOBAs U MOJIHAS 1
IIOBEPXHOCTh NUPAMU/Ibl; IPaBUIIbHAS U yCeUEHHAs MUpaMuIa

49 [IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE IPABUIIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS NIpU3Ma U 1
[paBUIIbHAS TUPAMUA; IPAaBUIbHAS TPEYroJbHAs NUPaMUIA U IPaBUIbHBIN TETpasap; KyO

50 [IpencraBnenue o MpaBUIbHBIX MHOTOI'PAHHUKAX: OKTA’/IpP, JOJAEKA3p U UKOCAIP. 1

51 CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. 1
DJeMEHTBICUMMETPHUH B IMpaMUIaX, NapajljieNenuIeaax, NpaBUuIbHbIXMHOTOTPAHHUKAX

52 Bhruncnenue 31eMeHTOB MHOTOI'PaHHUKOB: pEOpa, TuaroHaiu, yriibl 1

53 [Tnomaas OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IIOIIAb OCHOBAHHH, 1
TeopemMa 0 G0KOBOM MOBEPXHOCTHU MPSAMON MPU3MBI

54 [Tnomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH NMPABUIBHOM MUPaMU/IbI, TEOPEMA O IJIOIIA U 1




OOKOBOI IOBEPXHOCTH YCEUEHHOH MUPaMUIBI
55 KontponsHas pabota no Teme "MHOrorpaHHUKT" 1
56 [NousiTneo600BEMeE 1
o7 O6bEMIUpamMuIbI 1
58 O0BpEMIHIpamMuIbI 1
59 OO6BEMIHIpamMuIBI 1
60 OO0BEMIHIpamMuIBI 1
61 O06BEMITPU3MBI 1
62 OO6BEMIPU3MBI 1
63 OOBEMITPU3MBL 1
64 KonTponsnas pabora no teme "OO6bEMBI MHOTOI'PaHHUKOB" 1
65 [ToBTOpeHME, 0600IIeHNe cucTeMaTr3arus 3Hannid. [locTpoeHne ceueHnit B MHOTOTPaHHUKE 1
66 [ToBTOpEeHME, 0600IIIEHNE CI/IC;[eMaTI/ISaHI/Iﬂ 3HaHMUW. BerauciaeHnue paccTOAHUN: MEXKITY ABYMS 1
TOYKaMH, OT TOUKH JIO MPSIMOM, OT TOUKH JI0 MIIOCKOCTH, MEXKAY CKPEUIUBAIOLIUMUCS MPIMBIMU
67 HroroBasikoHTpoJIbHasipaboTa 1
[ToBTOpenue, 06001IeHNE cCUCTeMaTH3alus 3HAaHUN. Bbruncienue yrios: MexIy
68 CKPEIMBAIOIIUMHUCS MPSIMBIMU, MEKY MIPSIMON U TNIOCKOCTbBIO, IBYTPAHHBIX YTJIOB, YTJIOB MEXTLY 1
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KonunuecrBouacon
Ne i/ Temaypoxa
Bceero
1 Cdepa u map: neHTp, paanyc, JuameTp; IIONaab MOBEPXHOCTH ChEPhI 1
9 B3aumHoe pacmiosnoxenue cepsl U TUIOCKOCTH; KacaTeabHas TUIOCKOCTh K cepe; TIIomah 1
cepbl
3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHusapa 1
4 [Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIIHe UIHHIPHISCKOH TOBEPXHOCTH, OCh 1
IATHHAPUICCKON TTIOBEPXHOCTH
5 Hunuuap: ocHoOBaHMS M OOKOBast IOBEPXHOCTH, 00pa3yromias U 0Ch; IUIOMIAlb OOKOBOM U IMOJTHOM 1
MTOBEPXHOCTH
5 N3o00pakenne muiMHApa Ha MIIOCKoCTH. Pa3BépTka mumHapa. CedeHus MITHHIpa (MIOCKOCTHIO, 1
NapajuieIbHON WM MEPIICHINKYIISIPHONW OCH ITUJIHH]IPA)
7 Konndeckas moBepXHOCTh, 00pa3yrolue KOHUYECKOH TOBEPXHOCTH, OCh M BEPITNHA KOHUYECKON 1
MTOBEPXHOCTH
Konyc: ocHoBaHue 1 BepiirHa, 00pa3yromias 1 0Ch; MIOIIA s O0KOBOI U MMOJHOM MOBEPXHOCTH
YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTh
10 N3o00paxkenue koHyca Ha miockocTu. Pa3Béprka konyca. CeueHust KoHyca (IJI0OCKOCTHIO, 1
napajuieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, MPOXOAAIIEH Yepe3 BEpIIUHY)
11 KomOunamus Tenn BpamieHus 1 MHOTOT'PAaHHUKOB 1
12 MHororpaHHuK, ONMCaHHBINA 0KOJIO cepsl; chepa, BIHCaHHAS B MHOTOTPAaHHUK HIIU B TEIIO 1
BpaIleHUS
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOCTBa 0OBEMOB TET 1
14 O6BéMUMINHIPA, KOHYCA 1
15 O06BEM mapa u miaomaas chepbl 1
16 [TogoGHbIe Tena B mpocTpancTBe. COOTHOLICHHUS MEXTY TUIOMIAASIMH MOBEPXHOCTEH, 00BEMaMu 1




H0JI00HBIX Tell

17 KonTtponsnas padora no temam "Tena Bpamienus” u "O6bemsbl Ten" 1

18 BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHre ¥ BBIYMUTAaHUEBEKTOPOB 1

20 YMHOKEHUEBEKTOPAHAYHUCIIO 1

21 Pasnoxxenue Bekropa 1o TpéM HEKOMILJIaHApHBIM BekTopaM. [IpaBunonapannenenunena 1

22 Pemrenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUI C BEKTOPaMHU 1

23 [IpssMoyronpHas cucTeMa KOOpAUHAT B pocTpancTe. Koopaunate! Bexropa. [Ipocreiimme 1
3a/la4M B KOOpJAMHATaX

24 Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB 1

25 Boruncnenue yrioB Mexy NPSMBIMH U TUIOCKOCTSIMU 1

26 KoopauHaTHO-BEKTOPHBIN METO/ PH PELICHUH F€OMETPUUECKUX 3a/1a4 1

27 KonTtponbHas padoTa o Teme "BeKTopbl 1 KOOpAMHATHI B TPOCTpaHCTBE" 1

28 [ToBTOpeHue, 0600IIeHNne U cucTeMaTr3alys 3HaHui. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUH

29 [ToBTOpeHme, 0600IIeHNe U cucTeMaTu3anus 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUHU

30 IToBTOpEeHue, 0000IIEeHNnEe U CUCTeMaTH3alMsl 3HaHU M. 3a/1aun INIaHUMETPUU U METOJIbl UX 1
peleHus

31 IToBTOpEeHue, 0000IIeHNE U CUCTeMAaTH3alMsl 3HaHU M. 3a/1aun IIIaHUMETPUU U METOJIbl UX 1
pereHus

39 IToBTOpeHue, o0oOIIeHNnEe U cucTeMaTh3alys 3HaHui. OCHOBHBIE QUTYpBI, HaKThI, TEOPEMBI 1
Kypca cTepeoMeTpUH

33 HToropaskoHTpoJibHaspaboTa 1

34 [ToBTOpEeHue, 0000IIeHNE U CUCTEMAaTH3aIMs 3HAaHUH

OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hayaia MaTeMaTHYECKOrO aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

VYueOHuk

* DDV Paboyas mporpaMma 1 METOMYECCKHE MOCOOMs (Ha caifTe Prosv.ru)
* Terpanp-TpeHaxEp

* 3aJ]la4HUK

* Terpanb-sk3amMeHaTop

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

denepanbHbIid IEHTP HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypcoB (OLIUOP)
http://eor.edu.ru

* Enunas xosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHOoe OKHO JoCTyma K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* Karanor y4eOHbIX U31aHui, 000pyIOBaHUS U AJIEKTPOHHBIX 00Pa30BaTEIbHBIX
PECYpPCOB JJIs 00IIero 00pa3oBaHUs

http://ndce.edu.ru

* [IIxonpHBIN OpTAN

http://www.portalschool.ru

Marepuainsl o MmaTemMaTike B EquHoM Komnekuun mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MOCKOBCKHI1 IIEHTP HEMPEPHIBHOT'O MAaTEMATHIECKOT0 00pa30BaHUs
http://www.mccme.ru

* 3a71a4M 110 TEOMETPHUH: HHPOPMAIIMOHHO-TIOUCKOBAsI CUCTEMA
http://zadachi.mccme.ru

* InTepHeT-npoeKT «3amaun»

http://www.problems.ru

* KOMHBIOTepHaf{ MaTeéMaTuKa B IIKOJIE

http://edu.of.ru/computermath

MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUHEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
YYEBHOE ObOPYIOBAHUE



[1nakaTel, MOJEIH MPOCTPAHCTBEHHBIX PUTYpP, HAOOP Fr€OMETPUUYECKUX
MHCTPYMEHTOB

OBOPYJIOBAHUE UJIA ITPOBEJJEHN A JIABOPATOPHBIX U
[MPAKTUYECKUX PABOT

Mopaenu npocTpaHCTBEHHBIX (PUTyp, HAOOp TEOMETPUUYECKUX UHCTPYMEHTOB






