MMHUCTEPCTBO ITPOCBELIEHUS POCCUNCKOU ®EJEPAIITIM MUHUCTEPCTBO
OBPA30OBAHUA U HAYKU PECITYBJIMKU TATAPCTAH MYV "VIIPABJIEHUE OBPA3OBAHUA"
UCHOJHUTEJILHOI'O KOMUTETA APCKOI'O MYHUIIUITAJIBHOI'O PAMOHA PT
MYHULIUITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«HOBO-KBIPJIAMCKAS CPEHSS OBLIIEOBPA30OBATEJIBHAS IIIKOJIA UMEHM I'.TYKASI»

«PaccmoTpeHo » «CorJyiacoBaHo» «YTBepKaa0»
3amecTtutens aupekropa no | Jupexkrop MBOY
PykoBoaurens MO | VP «HoBo-KsIpnaiickas
MBOY «Hoso-Ksbipnaiickas | COLL umenu I'. Tykas»
COUI umenu I'.Tykas»
| Tanees U.T / | Canaxosa W.T./ / Xaitpysmuna 3.1. /
®.1.0 ®.1.0 ®.1.0
[IpoTokosmr Ne 1 ot [Tpuxa3 Ne 123 ot
«25» amrycra 2023 . «25.» aBrycra 2023 . «25» amrycra 2023 T.
PABOYAS TIPOIT'PAMMA
ID 716215

YuebHoro npenmera «I eomeTpus»
Jutst ooygatromuxcst 10-11 xmaccoB
yUuTeIeH BhICIIECH U IIepBOH KBaIM(UKAIMOHHON KaTeropuu
MYHUIUTIATBHOTO OF0JPKETHOTO 001Ie00pa30BaTEIbHOTO YUPEK ICHHUS
«Hoso-Keipnarickas cpentss o0iieoopazoBaTeibHas 1mkoyna umenn I Tykas»
ApCcKOro MyHHIIHTIATBHOTO paiioHa Pecrrybmuku Tatapctan

Canaxosoit Unsrusel ['abnpancoBHs! , ['aneeBoit ATbMupbI MuXaiI0BHBI

c.Hogsr1it Keipnait,2023 rog



HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero ooOpa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYeHHS T€OMETPHUH B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHpOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIWii, COOTHOIICHHHM PEAJbHOTO M HWICAIBHOI0, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIICHHH W TIPOLECCOB PEAJbHOIO MHpa, MECTE
IrCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS
yUYaluxcs, a TaKKe Ka4deCTB MBIIUICHHUS, HCOOXOMUMBIX JJI aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE peIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTH dYesioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro ColHaabHOro ObITHSA, (Qopma
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM W3 TPOQPECCHOHATIHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHUss mporpamMMmbl ydueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
crenUUHBIX TE€OMETPHH, BO3MOKHOCTH YCIICIITHOTO MPOIOKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00ImIero obpaszoBanus. TakuMm oOpa3oM, oOydarommecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Cii B JallbHEHIIEeM BO3HHKHET HEOOXOIUMOCTh B T€OMETPHUECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—1 1 kimaccax sBisiroTCS :

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYPHI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
O BAOKHEUIIUX MAaTEeMAaTHYECKHX MOJEIAX, MO3BOJISIIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SABICHUS OKPY>KAIOIIETO MUPA;

 hopMHpOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIAJICHUE METOJIaMU pEIICHHs 3aJad Ha TMOCTPOCHMS Ha HM300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHHE yMEHHsS  ONEPUPOBATH OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUpPOBAHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
peIIeHUs CTEPEeOMETPUYECKMX 3aJad M 3aJad ¢ [PaKTHYECKUM
CoJepKaHUEM;



e PA3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEN OO0ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHE Paclo3HaBaTh MPOSBICHUS M€OMETPUUYECKUX TMOHSATUN, 0OBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOCHHBIH T€OMETPUUECKUI
ammapar  JIs perieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, W OTNPEICIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATJIAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
CO37aHME  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepxkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEPXKATENbHBbIM JIMHHUSM, HO W MO TOJaMm
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYIIECTBIISIOCH TMOCJIEIOBATENbHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NPSAMBIX WU
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapaJUICJIbHbIE W NEPHNEHIMKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHMKA, BBIITYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJA; MpPaBUIbHAA TPEYroJibHasA INHPAMHAA M NIPABUIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMHJIAX, NapaJuIeNCNHNenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW NUPaMUIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocrteiimine 3amaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKON UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buzmuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHHUS MHUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUS — OKpyxcarmujezo  mMupa,  NpuMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJIeICHNs] ~ TOHSATWH; yCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIATH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

¢ BHIOUPATh CMOCOO pelieHus: y4yeOHOW 3ajayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE TMPOTHBOPEUYHUE, MpPoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MeEXAy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POIHO3UPOBATh BO3MOKHOE pa3BUTHE IIpPOLECCa, a TaKKe BbIIBUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATb,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TensIMU OOIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JIPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSTEIBHO BBHIOMPATh (DOpMAT BBICTYIUICHHUS C YYETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIWBHIYaTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax paboTel (0OCYkaACHUS, OOMEH MHEHHM,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJ€Th CIMOCO0aMHM  CAaMOMPOBEPKH, CAMOKOHTPOJS —TMporecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa WLEIM M YCJIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCUOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX IPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIM YroJl, TPaHW JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOI'PAaHHUKOB (NMHpaMuia; IPU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIE MTPU3MBI, TapaJIICICITUTIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKHM JO TIUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCS TPSAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATHUS B IIPOLIECCE IIOMCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbIE C HAXOXKJICHUEM IT€OMETPUUYECKUX BEJIMUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE IIAPOBOrO CJOS, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIcHMUS.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buja cBepXy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpallCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOI MEXAY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH PEaIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
WCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI M T€OpPEM, amnmnapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
https://resh.edu.ru/subject/17/10/
1 BBenenue B crepeoMeTpuio 10 https://www.yaklass.ru/p/geometria/10-
klass
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. https://resh.edu.ru/subject/17/10/
2 [TapanienbHOCTh NPSAMBIX U 12 1 https://www.yaklass.ru/p/geometria/10-
IJTIOCKOCTEN klass
TleprIeHIMKYIAPHOCTD MPAMBIX 1 https://resh.edu.ru/subject/17/10/
3 p uy p p 12 https://www.yaklass.ru/p/geometria/10-
IJI0CKOCTEH
klass
VIIIBL MEKILY [DSMBIMIEL I https://resh.edu.ru/subject/17/10/
4 AY TP 10 1 https://www.yaklass.ru/p/geometria/10-
IJIOCKOCTSIMU
klass
https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 1 https://www.yaklass.ru/p/geometria/10-
klass
https://resh.edu.ru/subject/17/10/
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 1 https://www.yaklass.ru/p/geometria/10-
klass
OBTODCHIE: CEUCHIS. DACCTOSIILSL I https://resh.edu.ru/subject/17/10/
7 P ' P 4 1 https://www.yaklass.ru/p/geometria/10-
YIB! klass
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

I[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
https://resh.edu.ru/subject/17/11/
Tena BpameHus 12 https://www.yaklass.ru/p/geometria/11-
klass
https://resh.edu.ru/subject/17/11/
O0BLEMEBI TeN 5 1 1 https://www.yaklass.ru/p/geometria/11-
klass
BeKTODEL H KOODIHEATHL B https://resh.edu.ru/subject/17/11/
10 1 https://www.yaklass.ru/p/geometria/11-
MPOCTPAHCTBE Klass
ToBTopenue, 0606meHHe https://resh.edu.ru/subject/17/11/
’ e 7 1 1 https://www.yaklass.ru/p/geometria/11-
cUCTEMATH3AIUS 3HAHUI
klass
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

I[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/11-klass
https://www.yaklass.ru/p/geometria/11-klass
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/11-klass
https://www.yaklass.ru/p/geometria/11-klass
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/11-klass
https://www.yaklass.ru/p/geometria/11-klass
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/11-klass
https://www.yaklass.ru/p/geometria/11-klass




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Jlara usydyenus

JlomostHuTEIBHAS
uHpopManus

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHUH:
TOYKa, MpsiMasi, MJIO0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: MEpECCKArOIMECH IIIOCKOCTH,
nepeceKarommecs npamMas U MmiI0CKOCTb

IlonsThs: MEpECCKaroIMreECs IMI0CKOCTH,
nepeCcCKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKAMU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaAX

HavaneHbie cBeieHus 0 Kyoe U nmupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

ITouaTtue 06 akKCHOMaTUYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: aKCUOMBI
CTCPCOMETPHUH U CIICACTBUSA U3 HUX

[TousiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI




CTEPEOMETPHUH U CIICICTBUS U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM

9 MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS M3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

10 MTOCTPOCHUH CTEPCOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HUX
B3anMHOe€ pacnoiokeHue NpsiIMbIX B

11 MPOCTPAHCTBE: TIEPECEKAIONTUECS,
MapajuIeNIbHBIC H CKPEIIHBAIOIIHECS
MIPSIMBIC
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B

12 MIPOCTPAHCTBE: IMAPAILICIIBHBIC MPSMBIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npocTpancTBe: [lapanienbHOCTh MPsSMO¥
U TUIOCKOCTH

14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

15 Yroa Mexay IpsIMbIMU B IPOCTPaHCTBE

16 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
napasuieNbHbIe MI0CKOCTU

18 CaolicTBa napauiesibHbIX IJIOCKOCTEH
[Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: T€Tpadip, KyO,
napasieNenumnes

20 ITocTpoenue ceuenuii




21

[Toctpoenue ceueHui

KonTponsHas padora o teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHIUKYISIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsimMble mapaiienbHbIe U
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU

o5 [IpsiMble mapaienbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U
MJI0CKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

28 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsiMOi ePIEHANKYIISIPHO M
IIJIOCKOCTH

30 TeopeMa o mpsMOi NMEPIICHANKYJISIPHOMN
IIJIOCKOCTH
[lepnieHIuKyIIAp U HAKJIIOHHBIE:

31 paccTosiHUE OT TOYKH [0 IJIOCKOCTH,
paccTosHUE OT MPSAMOMU [0 INIOCKOCTH
[lepnieHIMKyIIAp 1 HAKJIIOHHBIE:

32 paccTosiHUE OT TOYKH [0 MJIOCKOCTH,
paccTosiHUE OT MPSMON [0 IIIOCKOCTH

33 [lepnieHIUKyIIAp 1 HAKJIIOHHBIE:




paccTosiHue OT TOYKHU JI0 INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 IVIOCKOCTH

[lepneHuKyIsip U HAKJIOHHBIE:

34 pacCcTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY
MIPSIMOM M TJIIOCKOCTBEO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia
[lepneHMKyYISIPHOCTD INTIOCKOCTEN:

38 MPHU3HAK MEePIICHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIOCKOCTEM:

39 MPU3HAK TMEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o Tpéx meprneHAUKYISIPax
KonTtponsHas pabota no temam

m "[lepneH IMKYISPHOCTD NPSMBIX U
miockocTen" u "YTIbl MEX Iy IPSIMBIMU U
MJIOCKOCTAMU"

45 [loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE




OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC 1
HECBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKA

46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoMcTBa

48

[Inpamuia: N-yrosibHast NMpaMuaa, TPAHA
Y OCHOBaHUE MUpaMU/bl; O0KOBas U
ITOJTHAs! TOBEPXHOCTh TUPAMUIBL;
MIPaBUJIbHAS U YCEUEHHASI TUPAMUIA

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHHUKA,
MpaBUJIbHAS MTPU3Ma U NpaBUIIbHAS
MMpaMuia; IpaBUIbHAs TPEYroibHast
MMpaMuia u NpaBUIbHBINA TETpasap; Kyo

50

HpeI[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHKaXx: OKTas’ap, J0ACKasAp U
HUKOCcas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSIMOI,
MJIOCKOCTHU. DJIEMEHThI CHMMETPHHU B
nMpamMuaax, napaiesenuneaax,
MIPaBUJIHHBIX MHOTOTPAaHHUKAX

52

Brruncnenue 3neMeHToB
MHOTOI'PaHHUKOB: péOpa, AUaroHa,

yTJIbI




[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOM IIPU3MBI,

53 TIJI0IIA/Ib OCHOBAHUM, TeopeMa 0 OOKOBOM L
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABWIIBHOM MHPAMUJIBI, 1
TeopeMa O IUIOIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOU MTHPAMHU/TBI
55 KonTponsHas pabora no teme 1
"MHOrorpaHHuKH"
56 [TousTHE 00 00BEME 1
57 O06bEM TUpamMuIBI 1
58 O0BEM mUpamMuIBI 1
59 O06bEM TMpaMuIBI 1
60 O06BEM TMpaMuIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KontponbHas padota o teme "O0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHME, 0000IIEHNE
65 cucteMaruzanus 3HaHui. [loctpoeHue 1
CCUCHHI B MHOTOT'PaHHHKE
[ToBTOpenue, o6oOIIEeHNE
cucTeMaru3aius 3HaHui. Berancnenue
66 PACCTOSTHUN: MEXY IBYMSI TOUKAMHU, OT 1

TOYKHU OO prlMOfI, OT TOYKH OO
IIOCKOCTH, MCIKAY CKPCHINBAOITUMHUCA




IIpsAMBIMUA

67

HTorosas KoHTpoJbHAs padoTa

68

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
YTJIOB: MEXK]y CKPELIMBAIOIAMUCS
MPSIMBIMH, MEXIY TMPSIMOM U TNIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIIIOB MEXIY
IIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

Jlara usydyenus

JonosHuTeIbHASA
HHpopManus

Cdepa u map: neHTp, paanyc, Tuamerp;
TUTOIIA b TIOBEPXHOCTH CHEpHI

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pa3yromue MUIHHIPUIECKON
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3obpaxenne uiIMHApa Ha TII0CKOCTH.
PazpépTka nmnunapa. CeyeHus

IUIUHIpPA (TI0CKOCTBIO, TTapalIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIHIIMHAPA)

Konnyeckas oBepXHOCTb,
oOpa3ymolire KOHUIeCKOU
MOBEPXHOCTHU, OCh M BEPITUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCPIINHA,




oOpa3yrolias U 0Cbh; IUIONalb OOKOBOH
U NIOJIHOYM NTOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBas
IIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TI0CKOCTHIO, MapaATIICIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOI1IeH yepe3 BEpILINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHororpaHHuK, ONMCaHHBIN OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WIX B TEJIO BPALICHUS

13

TTousarue 00 00Béme. OCHOBHEIE
CBOIicTBa 00OBEMOB TEII

14

O0bEM IUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHBIE TeNIa B TPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIAIMU
MMOBEPXHOCTEH, 00bEMaMH 1O T0OHBIX
Tel

17

KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsl Ten"

18

BexTop Ha miockocty U B
IIPOCTPAHCTBE

19

CnoxxeHue U BRIYUTaHHE BCKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaThl BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yriioB Mexy NpssMbIMH U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponsHas padoTa o teme
"BekTopbl U KOOPJIMHATHI B
npocrpancrae"

28

[ToBTOpEeHUE, 0600IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001mEeHNE U




cHUCTEMAaTH3allMs 3HAHUIH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

[ToBTOpEHUe, 0600MICHNE U

31 CUCTeMaTH3aIys 3HAaHUHA. 3a1a4n 1
TUIAHUMETPUH U METOJIbl UX PELICHUS
[ToBTOpEHUe, 0600MICHNE U

39 cucTeMaTu3anus 3Hanuil. OCHOBHbIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBast KoHTpOJbHAS paboTa 1

34 [ToBTOpEeHuE, 0600IICHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOr0 aHallu3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Mertoaudeckue pekomenaanuu. 10-11 kmaccel (k yueoHuky Aranacsu JI. C. u
ap.)

ABTOp(n1): Atanacsn JI.C., byry3zos B.®., Kagomies C.b. u ap.

Kimacc: 10, 11

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://www.yaklass.ru/p/geometria/10-klass

https://www.yaklass.ru/p/geometria/11-klass



