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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETo O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
NpaBUIbHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUH OOYYaroIUMUCS
NOHATUHUHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHSA, (dopMa
OTPa)KEHUsl OKPYXAlOIIEero MHpa, YCJIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE MIPEACTABICHUSI O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
M3ydaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHMUSI,;

e OBJIQJICHUE METOJIAaMU PEIICHHUS 3aJlad Ha IMOCTPOSHUS Ha HM300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
COJIEpKaHUEM;

e Pa3BUTHE UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH 00yuarommxcs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHUE PaCIO3HABATh MPOSBICHUS I'€OMETPHUUECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBoAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEopemMa O NpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKuusi  (GUrypsl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KUIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHHM BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATbHO-Y)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHHE MPHUPOIHOW M COIHAIBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS L[MBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMmera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISIBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYSCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
yTBEpIUTENbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIOJB30BAaTh BOMPOCHI KaK HCCIIEIOBATEIBCKAN HHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

o IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHNC
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIIEHHBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

o BBISIBJIATH JAehUIIUTH MHGOPMAIINH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCTIPUHUMATh U (POPMYIUPOBATH CYKJEHUS B COOTBETCTBHH C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

eB X0/I¢ OOCYXJICHHUS 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

o IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33J1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU penieHUH YYeOHBIX 3a/ad; MPUHAMATH I€h COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYMNMOBBIX (popmax paboThl (0O0CYXIeHUs, OOMEH MHEHUIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCO0 PEIICHHUs €
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJIL THpolecca Hu
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

e IPEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa IEId U YCIOBUSAM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yIOJ, TPaHU JBYTPAHHOTO YrIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHUKOB (MMHMpaMuJa; NpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApAJJICIECTTUIIEb] ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NOPSIMOM, OT TOYKM [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIYy NOpPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOWCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbrancnsTe COOTHOLIEHUSI MEXIY IUIOMAASMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpalllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, YIOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJy4YEHHbIE 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpPEM, almapara aireOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouauuecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3aejioB u (uudposbie)
KonTtposbhnbie | IIpakTuyeckue
n/n TeM MPOrpamMmbl Bcero oOpa3oBarejibHbIEC
padoThI padéoTbI
pecypchbl
1 BBenenue B cTrepeoMeTpuio 10 bubmorexa LIOK
A P P https://m.edsoo.ru/7f41al2c
I1
2 I p(f::v{ BIZHIZ:;OCHKZCZJPII Be bHOCTH 12 1 Bubmmorexa [IOK
POcTP ap iI . https://m.edsoo.ru/7f41al2c
MPSIMBIX U TIJIOCKOCTEN
3 [TepneHIUKYASTPHOCTD OPSMBIX 12 bubmoreka [JOK
U TUIOCKOCTEH https://m.edsoo.ru/7f41al2c
4 VYTl MEXY IPSIMBIMU U 10 1 butmoreka [JOK
TUIOCKOCTSIMU https://m.edsoo.ru/7f41al2c
bu6mmoreka IJOK
M 11 1
> HOTOTPAHHIEA https://m.edsoo.ru/7f41al2c
bu6mmoreka IJOK
6 O06nBe 9 1
PEMPI MHOTOTPAHHIKOD https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE: ceueHusl, bubmoreka [JOK
7 4 1
PacCTOSHUS U YTJIbI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

11 KIIACC

KosuvecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/ie/ioB U (undpossbie)
Ne /i Kontpoanusbie | IlpakTudeckue
TeM NMPOrPaMMbl Bcero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 Tena BpaieHus 12 bubmzorexa LLOK
pat https://m.edsoo.ru/7f417e18
bu6mmoreka IJOK
2 ¢ 5 1
O0benst T https://m.edsoo.ru/7f417e18
BekTopsel 1 KOOpAHATHI B bu6mmoreka [JOK
3 10 1
IIPOCTPAHCTBE https://m.edsoo.ru/7f417e18
4 [ToBTOpeHue, o600MIIEHNE, 7 1 bu6mmoreka IJOK
CHCTEMATH3aIMs 3HAHUI https://m.edsoo0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18




HOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KosnuecTBo yacoB
Koutp Ipak DJIEKTPOHHbIE
Ne OJIbHBI | THYeC uu(ppoBbIe
n/m Tema ypoka Bee e KHe flata Hara Oﬁf?aI;OBaTeJIbeIe
ro II1aH ¢paxr
pador paoor pecypchl
bl bl
OCHOBHBIC TIOHATHSI CTEPEOMETPHH:
TOYKA, IMpsmMas, ;I[J'IOCKOCTB, ) BuGmiorexa LIOK
HpOCTpaHCTB-O. paBuiIa N300paKeHUS 1 https://m.edsoo.ru/
Ha pPICYHKEiX. M300paKeHUS 88660724
TUTOCKOCTEH, TapaJIIETbHBIX TPSIMBIX -
(oTpe3KoB), cepeIMHbBI OTpe3Ka
[ToHsATHS: TIepEeCEKAOIINECS TNTIOCKOCTH bubnmorexa LIOK
’ 1 https://m.edso0.ru/
MePECEKAOIINECS MPSMast ¥ TNTIOCKOCTh 84142456
3 [ToHsATHSA: TIepeceKaArOIIMECs TUIOCKOCTH, 1
NepeceKaroIuecs npsMasi ¥ MiI0CKOCTh
3HAKOMCTBO C MHOTOTPAHHUKAMH, bub6mmoreka [JOK
4 M300paKeHNEe MHOTOTPaHHUKOB Ha 1 https://m.edsoo.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YEePTEHKAX 8ald2c3c
3) HauanpHbie cBeneHus o kyoe u 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

NUpaMUIE, UX Pa3sBEPTKU U MOJIEIIH.
CeueHrss MHOTOIPaHHUKOB

HauanbHble cBeieHUS 0 KyOe U bu6mmoreka IJOK
6 nupaMujie, UX pa3BEPTKU ¥ MOJICIIH. https://m.edsoo.ru/
CeueHrss MHOTOTPAHHUKOB 8866h724
[TonsTHe 00 aKCHOMATHYECKOM bubmoreka [JOK
7 IIOCTPOCHUH CTCPEOMETPHUH: aKCHOMBI https://m.edsoo.ru/
CTEpEOMETPHUH U CIECACTBHS U3 HUX 8al42d5e
[TonsiTHe 06 aKCHOMATHIECKOM
8 MIOCTPOEHUU CTEPEOMETPHUH: aKCHUOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHIECKOM
9 MOCTPOEHUU CTEPEOMETPHUH: aKCHUOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX
[TonsaTre 00 akCHOMaTHYECKOM butmoreka [JOK
10 MIOCTPOCHUH CTEPEOMETPHUU: aKCHOMBI https://m.edsoo.ru/
CTEPEOMETPUH U CIIECTBUS U3 HUX 8al42d5e
B3anmHOe pacronoxeHune MpsMbIX B BuGmorexa LIOK
11 IPOCTPAHCTBE: MEPECEKAOIINECS, https://m.edsoo.ru/
napajuIesIbHbIC U CKPEIIUBAOIINACCS 3866h724
psSIMbIE -
[TapauienbHOCTh MPSIMBIX U bubmuotexa [JOK
12 MJIOCKOCTEH B MPOCTPAHCTBE: https://m.edsoo.ru/
napaJijiesibHbIe IPSIMBbIE B 8al4d2c3c



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

MPOCTPAHCTBE; NMAPALICIBHOCTD TPEX
MPSAMBIX

HapaJ'IJ'ICJ'ILHOCTB IIPsAMBIX U

13 IUIOCKOCTEH B MPOCTPAHCTBE:
[TapasienbHOCTD IPSIMOI U IIOCKOCTH
bubmoreka [JOK
14 VYTIIBI ¢ COHANPaBICHHBIMU CTOPOHAMHU https://m.edsoo.ru/
8al42d5e
bu6mmoreka IJOK
15 YT01 MeXIy IPSIMBIMU B TIPOCTPAHCTBE https://m.edsoo.ru/
8al42c3c
16 VYros MEK Iy IPSIMBIMH B IPOCTPAHCTBE
[TapamienbHOCTh IIOCKOCTEM: bubmmotexa LIOK
17 napajuiebHbIE TIIOCKOCTH https://m.e0500.1/
8866b724
18 CBoiicTBa mapayyieabHbIX MIOCKOCTEN
[Ipocreiimme npoCTpaHCTBEHHbBIE butmoreka [JOK
19 (GUTYpHI Ha MIIOCKOCTH: TETPadIp, KyO, https://m.edsoo.ru/
napaiyICIICIHIIC T 8al42d5e
bu6mmoreka IJOK
20 ITocTpoeHue ceueHwmit https://m.edsoo.ru/
8al42c3c
21 [TocTpoenue ceueHuii



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

Kontponbnas padota mmo teme "[Ipsimbie
Y TJIOCKOCTH B MPOCTPAHCTBE.

22
[TapannenbHOCTD MPSAMBIX U
II0CcKOCTeH"
[TepneHIUKYASIPHOCTD NPSIMOU U bu6anoreka I{OK
23 IJIOCKOCTH: TICPIICHIUKYJISIPHBIC https://m.edsoo.ru/
MIPSIMBIE B TIPOCTPAHCTBE 8al42c3c
24 [Ipsamble mapannenbHble U
MEPIEHAUKYIISIPHBIE K TUIOCKOCTH
[IpsiMble TapaiienbHbIE U bubnuorexa LIOK
25 https://m.edsoo.ru/
MEPIEHINKYJISIPHBIE K THIOCKOCTH 83142456
[Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU bubmmorexa LHOK
26 https://m.edsoo.ru/
Y IUNIOCKOCTH 8866h724
97 [Ipyu3HaK nepneHauKyISIPHOCTH NPSIMOU
Y IUNIOCKOCTH
Teopema o npsiMOM NEPIEHAUKYJISIPHOMN bubmmorexa LHOK
28 https://m.edsoo.ru/
IJIOCKOCTH 8a142d5¢
29 TeopemMa 0 psIMOM NEPIIEHAUKYJIIIPHON
IUIOCKOCTH
30 TeopeMa 0 NpsIMOM NEPIIEHAUKYIIIPHON

IINTIOCKOCTH



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e

[leprieHIUKYIISIp U HAKJIOHHBIE:

bubmoreka IIOK

31 paccTosiHUE OT TOYKH JI0 TIOCKOCTH, https://m.edsoo.ru/
PAcCTOSTHUE OT MPSMOH 10 TUIOCKOCTH 8al42d5e
[TepnenanKyIsIp ¥ HAKJIOHHBIE:

32 PAcCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,

PACCTOSTHUE OT MIPSMOH 10 TUIOCKOCTH
[leprieHaUKYIISp U HAKIOHHBIC:
33 PAcCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSTHUE OT MIPSMOH 10 TUIOCKOCTH
[leprieHaUKYIISIp U HAKIOHHBIC:
34 PAcCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSTHUE OT MPSAMOH J10 TUIOCKOCTH
VYTIIBI B IPOCTPAHCTBE: YOI MEXKTY bubnmorexa LIOK

35 . https://m.edsoo.ru/

IPSIMOM U TJIOCKOCTHIO 8a142d5¢
. .. butmoreka [JOK

36 JIByrpaHHBIN YToJI, JMHCHHBIA yTO https://m.edsoo.ru/
JIBYTPAHHOTO yTJIa 8866h724

37 JIByrpaHHbIi yroJ, JUHEUHBIN YTOJ
JBYTPAHHOTO yTJIa
[lepnieHIUKYISAPHOCTD MIOCKOCTEM: but6moreka [JOK

38 MIPU3HAK MEPIICHINKYIISIPHOCTU JBYX https://m.edsoo.ru/
IIJIOCKOCTEN 8al4d2c3c

39 [TepnieHAUKYISIPHOCTD TIOCKOCTEH:



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

MPU3HAK MEPIICHANKYISIPHOCTH JBYX
IUIOCKOCTEH

[lepneHAMKYISIPHOCTD TIIOCKOCTEH:

40 MIPU3HAK MEePICHANKYISIPHOCTH ABYX
ITIOCKOCTEN
bubmoreka [JOK
41 Teopema o TpéX MepneHAUKYIIpax https://m.edsoo.ru/
8al42d5e
42 Teopema o TpEX mepHeHIUKYIApax
43 Teopema o TpEX NEPHEHAUKYISAPAX
KontposnbHas paboTta o remam
44 "IleprieHANKYISIPHOCTD NPSIMBIX U
iockocTer" 1 "Y bl MexXAy NPAMbIMU
Y IUIOCKOCTAMU"
[ToHnsTHE MHOTOTrpaHHUKA, OCHOBHBIE
p Bu6mmorexa [TOK
AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
45 P Y https://m.edsoo.ru/
Y HEBBIMYKJIbIE MHOTOTPAHHUKH;
- P 8866h724
pa3BEPTKA MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpusMa; TpaHu U
P Y P P Bu6morexa LOK
OCHOBAHUSI MPU3MBI; IIpsIMAs U
46 P 6p https://m.edsoo.ru/
HAKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAS
P 8al42d5e
MOBEPXHOCTH TTPU3MBI
47 [Tapamntenenurnen, NpssMOYTOJIbHbBIN

napaJuiCJICnuIca u €ro CBOMCTBA



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e

IInpamupa: N-yroyibHas NUpaMua,

I'PaHU U OCHOBAHUE NMAPAMMUJIBL; bubmoteka [JOK
48 OOKOBas ¥ MOJTHAS IOBEPXHOCTh https://m.edsoo.ru/

MUPAMHU/IBL; IPABUIIbHASI U yCEUEHHAS 8al42c3c

nupaMuIa

[TpaBWIIbHBIC MHOTOTPAHHUKH: TTOHITHE

MPAaBUILHOTO MHOTOTPAaHHUKA; BuGmorexa LIOK
49 NpaBWJIbHAS TIPU3Ma U TTPaBUIIbHAS https://m.edsoo.ru/

UpaMu/a; TPaBUIbHAS ’SpGYI‘OJIBHa}I 82142456

NUpaMu/a | IPaBWIIBHBIN TeTpadip;

KyO

[Ipencrasiienne 0 NpaBUIbHBIX bubmuoteka [JOK
50 MHOTOTPaHHHUKAX: OKTadJIp, TOACKadIP https://m.edsoo.ru/

U UKOCA3/IP. 8al42c3c

CummMeTpus B IPOCTPAHCTBE:

CI/IMMe”pr/IH OTHOCHUTEIILHO TOYKH, BuGmorexa LIOK
51 NPSIMOH, TUNTOCKOCTH. DJICMECHTHI https://m.edsoo.ru/

CUMMETPHUH B TUPAMHUJIAX, 8866h724

napasuieNienune1ax, MpaBUiIbHBIX -

MHOTOTpaHHHKaX

Brruncienue 31eMeHTOB bu6mmoreka IJOK
52 MHOTOTPaHHHUKOB: pEOpa, JUaroHau, https://m.edsoo.ru/

yTJIbI 8al4d2c3c
53 [Tnomaas 60KOBOM MOBEPXHOCTH U bubmoreka IIOK



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

ITIOJTHOW MOBEPXHOCTH MPSAMOU IPU3MBI,

https://m.edsoo.ru/

TUTIOIIA/h OCHOBaHUIA, TEOpeMa O 8al42d5e
OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI
[1nomans 6OKOBO MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABWILHOM MUPAMHUIBI,
TeopeMa o IUIoIaau OOKOBOM
MOBEPXHOCTH YCEYEHHON MTUPAMUIBI
55 KoHntposbHas padboTta o teme
"MHOrorpaHHuKH"
bu6mmoreka IJOK
56 [Nonsitue 06 00BEME https://m.edsoo.ru/
8al42d5e
bu6mmoreka IJOK
57 OO0BEM mupamMu bl https://m.edsoo.ru/
8al42c3c
58 O06BEM TUpaMHTBI
59 O0BEM MUpaMuIbI
60 O06BEM TUpaMHIBI
bubmoreka IIOK
61 OO0BEM MpU3MBI https://m.edsoo.ru/
8866b724
62 O0BEM pU3MBI
63 O0BEM IPU3MBI



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

64

KonTponbhas pabota no teme
"O0BbEMBI MHOTOTPAHHUKOB"

65

[ToBTOpeHue, 0600IICHNE
cucreMaru3anus 3Hanuil. [loctpoenne
CEYEHU B MHOTOI'PAHHUKE

66

[ToBTOpeHue, 0600IICHNE
cHCTeEMaTH3aIus 3HaHui. BeruncieHue
PACCTOSTHUI: MEXIY ABYMS TOUYKaMH, OT
TOYKH J0 TIPSMOM, OT TOUKH JI0
MJIOCKOCTH, MEKIY CKPEIINBAIOIIIMUCS
IPSIMBIMH

bu6mmoreka IJOK
https://m.edsoo.ru/
8al42c3c

67

Hrorosas KOHTPOJIbHAsA pa60Ta

68

[ToBTOpEHue, 06001ICHNE
cucTeMaTu3alus 3HaHui. Berauciaenue
YTJIOB: MEXY CKPEIIUBAOITAMUCS
MPSIMBIMH, MEXTY TIPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB
MEXK]Ty TUIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

68



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

11 KIIACC

n/n

Tema ypoka

Kouun4yecTBO yacoB

Kountp | Ilpakr
OJIbHBI | HYeCKH
e e
pador pador
bl bl

Bcer

Jlara
IJIaH

JlaTa
dakr

DJIEKTPOHHbIE
uudposBbIe
o0pa3oBaTeJibHbIE

pecypchl

Cdepa u map: nueHtp, paauyc,
TUaMeTp; TUTOIIab ITOBEPXHOCTH

cdepsl

B3auMHoe pacnonoxxenue chepsl u
IJIOCKOCTH; KacaTesbHasl IIIOCKOCTh K

cdepe; moniaab cepol

N3o6pakenue cdepsl, mapa Ha
mmockoctu. CeueHus mapa

[{uauaapHrYecKas IOBEPXHOCTD,
oOpasyroIue MUIHHIPUICCKON
MOBEPXHOCTH, OCh IHMIIMHAPUICCKOM
MTOBEPXHOCTH

[umuHap: ocHOBaHUS B OOKOBas
MTOBEPXHOCTh, 00pa3yomias u och;
IUIOIAb OOKOBOI U MOJIHOU
MTOBEPXHOCTH




N306paxeHne NUIMHIpA HA
wiockocTH. Pa3BépTka nunuHapa.
Ceuenus nnnmHApa (IUIOCKOCTHIO,
MapaJyICTIbHON WU
NepIEHANKYJIIPHON OCH LIUJIMHPA)

Konnueckast moBEpXHOCTb,
oOpa3yromnue KOHHIECKON
IIOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKON TOBEPXHOCTHU

Konyc: ocHOBaHME U BepIIMHA,
oOpasymollas 1 ocb; IJIOAAb
OOKOBOI U MOJIHOM TTOBEPXHOCTH

VY ceu€HHblil KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUs U OOKOBast
IIOBEPXHOCTh

10

N300pakeHrne KOHyca Ha MIOCKOCTH.
Pa3eéprka koHyca. CeueHus: KOHyca
(TJIOCKOCTHIO0, TTapaJUIeIbHOM
OCHOBAHMIO, U INIOCKOCTBIO,
MPOXOJAIIEH Yepe3 BEPIIUHY)

11

KomOunaIus ten BpameHus 1
MHOTOTPAHHUKOB

12

MHororpasHuK, OIIMCAHHBINA OKOJIO
ctepsr; chepa, BrcaHHas B




MHOT'OI'paHHHK WJIX B TCJIO BPAllICHUA

[Toustrue 00 006éMe. OCHOBHBIE

13 . ,
CBOICTBa 00BEMOB TeN

14 O0BEM UIMHIpa, KOHYyCa

15 O0BEM mapa u wiomanb cepol
[TomoGHBIC TEMa B TPOCTPAHCTBE.

16 CooTHOIIIEHUST MEXKIY TIIOMIASIMU
MMOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX
TeN

17 KonTtponbshas pabora o remam "Temna
Bpamenus" u "O0bemMbl Te"

18 BekTop Ha II0CKOCTH U B
MIPOCTPAHCTBE

19 CnoxeHue U BBIMUTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO
Pa3znoxenue BekTopa 1o Tpém

21 HEKOMITJIAaHAPHBIM BEKTOPAM.
[IpaBuiio mapasenenunena
Pemenue 3amay, CBSI3aHHBIX C

22 MIPUMEHEHUEM TPABUII JEUCTBUH C
BEKTOpaMu

93 [IpsimoyrosibHAas cHCTeMa KOOPAWHAT B

npoctpancTBe. KoopimHatel BeKTopa.




[IpocTenmmue 3a1a4n B KOOpAUHATAX

24

VYron mexay BekTopamu. CkasipHoe
MPOU3BEJICHUE BEKTOPOB

25

Breraucnenue YIJIOB MCXKIOY IIPAMBIMU
H IINIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOJ IIPU
pELIEHUH T€OMETPUYECKUX 3a1a4

27

KoHnTtponbHas padoTta o teme
"BekTophl 1 KOOPINHATHI B
IIPOCTPAaHCTBE"

28

[ToBTOpEHuUe, 00001IEHNE U
cucreMaru3anus 3Hanuii. OCHOBHBIE
¢durypsl, paxTel, TEOPEMBI Kypca
MJIAHUMETPUH

29

[ToBTOpEHue, 06001IeHNE U
cucreMarn3anus 3Hanuii. OCHOBHBIE
burypsl, GpaxTel, TEOPEMBI Kypca
TUTAaHUMETPHUH

30

[ToBTOpEHue, 06001IeHNE U
cHUCcTEeMaTH3alMs 3HaHU. 3amaun
MJIAHUMETPUM M METOJIbI UX PEIICHUS

31

[ToBTOpEeHue, 06001IeHNE U
cHUCTEeMaTH3als 3HaHU. 3amaun
MIJIAHUMETPUM U METOJIbI UX PEIICHUS




[ToBTOpEHue, 00001IeHNE U
cuctemMaTusanus 3HaHuid. OCHOBHBIC

32 1
burypsl, pakThl, TCOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBasi KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHUE, 0606mervIe u 1
CUCTEMaTHU3AIIMsI 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10O 34

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

['eometpus. bazoselit u npoduneHeiii ypoBeHs. 10-11 kmace. / Aranacsn JI.C.,
Bbyty3oB B.®., Kagomues C.b. u ap. M: [Ipocsenienue. 2023.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

['eometpus. Jlunakrnyeckue marepuainsl. 10 knace. YuebHoe nmocodue st
o01eo0pa3oBaTenbHbIX Opranu3aiuii .ba3oBblil U yriyOneHHbIld ypOBHH. /3UB
b.I'. — 10-e u3n. M: IlpocBemenue, 2023.

['eomerpus. lunaktuueckue matepuainl. 10 kinace. YueOHoe mocodue s
o01eo0pa3oBaTenbHbIX Opranu3anuii .ba3oBblil 1 yriryOneHHbI ypOBHU. /3UB
b.I'. — 14-e uzn. M: IIpocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Enunas koytekuus qudpoBeix oOpasoBaTenbHbIX pecypcos (school-
collection.edu.ru)

2. «Poccuiickas 3iekTpoHHas mkosa»- https://resh.edu.ru/

3. Skysmart.ximacc - https://edu.skysmart.ru/

4. Slkmacc - https://www.yaklass.ru/

5. OOpa3oBaTesbHO-UH(OPMAITUOHHBIN pecypc «Meroauyeckas
6. MoOuabHOE 371eKTpoHHOE 00pa3oBanne MO - https://niz.mob-edu.ru/

7. CalT TOTOBBIX MaTepHalioB Kypokam "Komuika ypokoB - cailT st
yauteneit"-https://kopilkaurokov.ru/

8. MHTepHeT-mkoia cant www.l[poceenieHue.ru.

KOITHJIK


https://resh.edu.ru/
https://edu.skysmart.ru/
https://www.yaklass.ru/
http://metod-kopilka.ru/
https://kopilkaurokov.ru/







1. MunuctepcTBo o6pazoBanust PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/.

Tectuposanwue online: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/ .

2. O6pa3oBaTenbHBI HHTEPHET-PECYPC IS MIKOJILHUKOB, CTYACHTOB, YUUTEIICH U
poautenen, ttps://www.yaklass.ru/p/matematika#program-10-11 klass

3. O6pazoBaTenbHBIN HHTEPHET-PECYPC IS MKOJIHHUKOB,
https://resh.edu.ru/subject/archived/12/5/ 2. Tlenaroru4eckast MacTepckas, ypoKH B
Wutepuer u MHOrOE Apyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

4. Beepoccwmiickuii o0pazoBaTenbHbIN poekT.https://xn--hladlhdnlo2c.xn--plai/
5. Kupuna u Medoaus: http://mega.km.ru.






