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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsieTCS OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI, TaK Kak OOECHeYMBaeT BO3MOKHOCTb HW3YYECHHUS JUCLMILINH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH W NPEAMETOB TyMAaHHTAPHOTO IMKJIA.
[TockonbKy JOTHYECKOe MBIIUIEHUE, GOopMUpPYEeMOe MpU HU3YUYECHHH OOYyUYaIOIUMUCS
NOHATUMHBIX OCHOB I'€OMETPHUH, IIPU JT0KA3aTEILCTBE TEOPEM U ITOCTPOCHUU LEIIOYKU
JIOTUYECKUX YTBEPKACHUHN NPU PELICHUM I€OMETPUYECKUX 3a/1a4, YMEHUE BbIIBUIAThH
M OINpOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA NPU PEIMIEHUN 33134
€CTECTBEHHO-HAYYHOTI'0 IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a]a4.

Ilenb ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE WHIUBUAYaJIbHBIX CHOCOOHOCTEM OOyYaromuxcs MpU H3y4YE€HUU
reOMEeTPUHU, KaK COCTaBIISIONIEH ITpeaMeTHON obnacTn «MaTtemaTruka 1 HHQOpMaTHKa»
yepe3 oOecreuyeHrne BO3MOKHOCTU MPUOOPETEHUSI U UCIIONb30BaHus Oosee riyOoKHuX
r€OMETPUYECKUX 3HAHUN U JEHCTBUM, CIIEUU(DPUYHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCIIEIIHOTO0 MPO(ECCHOHAILHOTO 00pa30BaHMsl, CBA3aHHOIO C HCIOJb30BaHUEM
MaTE€MaTUKHU.

[IpuopureTHbIMU 3alayaMu  Kypca T€OMETpUUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMU M YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacIIMpeHne NPEACTABIEHUS O TE€OMETPUM KaK 4YacTH MHUPOBOM KYyJBTYpPbHl U
(opMupOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEUIIMX MAaTEMaTHYECKUX MOJEIISX, MO3BOJSIONIMX OMUCHIBATh U U3y4aTh Pa3HbIC
ABJICHUS OKPYXAIIIEro MHpa, 3HAHUE IMOHATHUMHOIO anmapara [0 paslueny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(opMupoBaHHE YMEHHS BIaJ€Th OCHOBHBIMU MOHSATHUSMHU O MPOCTPAHCTBEHHBIX
¢urypax M1 MX OCHOBHBIMHU CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyIT U yMEHHE UuX
OPUMEHSTh, YMEHHUSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAHAAPTHBIE CIOCOObI
pelIeHus 3a1ay;

(¢opMupoBaHHE YMEHHUs paclio3HaBaTh Ha YepTexax, MOJCNIAX U B PEaJbHOM
MHpE MHOTOTPAHHUKH U TE€JIa BPAILLEHUs], KOHCTPYUPOBATh TEOMETPUUECKNE MOJEIH;

dbopMHpOBaHHWE TOHUMAHUS BO3MOXKHOCTM AKCHOMATHYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TeOopuid, (HOPMUPOBAHME TOHHWMAHUSI POJIM AKCUMOMATHUKU MPHU
IIPOBEACHUY PACCYKICHUN;

dopMupoBaHHe YMEHHUs BIAJETh METOJAMU JOKA3aTebCTB M aJITOPUTMOB
pelIeHNs], YMEHUS UX NPUMEHATH, POBOAUTH JOKA3aTEIbHBIE PACCYKACHUSA B XOAC
pelleHns CTEPEOMETPUYECKUX 3a4ad M 3aJay C IPAKTUYECKUM COJACPIKAHUEM,



dbopMHpoBaHUE MPEACTABICHUS O HEOOXOJUMOCTH J0KA3aTeNbCTB MpU 0O0OCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUM M POJUM aKCMOMATHKU B MPOBEICHUM JEIYKTUBHBIX
pacCCyXICHUN;

pa3BUTHE U  COBEPUICHCTBOBAHWE  MHTEIUIEKTYaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEM O0ydYarouuxcsi, MO3HABATEIbHON AaKTHUBHOCTH, HCCIEA0BATEIBCKUX
YMEHUH, KpUTUIHOCTU MBIIUICHHUS, HHTEpeca K U3YYEHUIO0 T€OMETPUU;

dbopmupoBaHre (QPYHKIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU:
YMEHUSI PAaclo3HaBaTh IMPOSIBJICHUS TE€OMETPUYECKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEATBbHBIX KU3HEHHBIX CHUTyalUAX W NPHU H3YYEHUU APYTHX
y4eOHBIX  NPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEHd U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIBHBIX CUTYallUd, HWCCIEAOBaHUS IIOCTPOEHHBIX MOJECIIEH,
UHTEPIPETALNHN [TOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJZIepKaTeIbHBIMU JTUHUSMUA yueOHOro Kypca «l'eomerpusi» B 10—
11 xnaccax aBisttorest: «lIpsiMble W TUIOCKOCTH B POCTPAHCTBEY, «MHOTOrpaHHUKIY,
«Tena Bpamenus», «BekToppl W KOOpAWHATBHI B IPOCTPAHCTBE», «/IBUMKEHUS B
IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHuE «YyMETh OIEPUPOBATH
MOHSATUSAMUY», PEIEBAHTHBIMU F€OMETPUU Ha YIiIyOJIEHHOM ypoBHE 00yuenus B 10-11
KJIacCaX, OTHOCHUTCS KO BCEM COJEpXAaTElbHBIM JHUHUSAM Y4eOHOro Kypca, a
(opMuUpOBaHKE JJOTUYECKUX YMEHUI pacipenessieTcsi He TOJIbKO MO COAepKaTeIbHbIM
JUHUSAM, HO U 1o roaaMm oOyueHusi. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3yJibTaTaM  ocBoeHus DenepanbHoil  pabodeil  ImpOrpammbl,
pacnpenenéHHbIM 10 rogaM oOy4eHHMs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TMPUHUMIHAIBHBIM BOMpOcaM oOOydarouuecs O0Opaliaivch
HEOJHOKPAaTHO. JTO IO3BOJSET OpPraHu30BaTh OBJIAJECHHUE TIE€OMETPUYECKUMU
HNOHATUAMU U HaBbIKAMU IOCIEAOBATEIbHO W IMOCTYHATENIbHO, C COOJIIOJIEHUEM
MpPUHIUIA TPEEMCTBEHHOCTH, @ HOBBIE€ 3HAHUS BKIIOYATh B OONIYI0 CHCTEMY
r€OMETPUYECKUX MPEACTaBICHUI 00ydaroluxcs, pacimpsas U yrayonss e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus s auddepeHnmanuu  00ydeHUs,  MOCTPOCHHS
UHAMBUIYATbHBIX 00pa30BaTeIbHBIX MNPOrpaMM, O0ECHEUUTh YIriayOaEéHHOEe M3ydeHUe
reOMETPUHU KaK COCTABIIAIONIEH yueOHOro npeamera «MaremaTikay;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOJODKEHUIO MU3YyYEHUS! MaTeMaTHKU C YYETOM
BbIOOpa Oynymiel mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIIMM U
npodecCUOHAILHBIM 00pa30BaHKUEM.

Ha uzydenue yuebHoro kypca «I'eomeTpusi» Ha yriayOoJEHHOM YPOBHE OTBOJIUTCS
204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heaeno), B 11 kinacce — 102 yaca (3 gaca B
HEJIEJIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSAMBIE B POCTPAHCTBE, MAPALIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD MPSAMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeJbHbICE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
teTpa’ap, KyO0. IlpencraBieHue o MNPaBUIBHBIXMHOTOTPAHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM NHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
NapaJuIeenue d, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABUIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHAPUYECKAsT TOBEPXHOCTh, KOHHUYECKAsi TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIoCKOoCTU. Pa3BépTka muimHapa u koHyca. Cummetpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. O0BEM Iapa ¥ MIapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



ONMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAaHHUK HWJIU TEJIO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEI0B, METOJ BHYTPEHHErO0 NPOEKTHUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopauuaTel BekTopa. PasioxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKCHUMN: TapauIeIbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI W JIPYyroe€), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCUICKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu u pealv30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 penieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYEeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBINA SKCIICPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENFHO (POPMYITHPOBATH OOOOIICHHUS M BBIBOJBI 1O PE3yJbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAeUINTHI WHPOPMAIIUA, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIHIO, TPEJACTABIATh €€ B pPa3IMUHBIX (popMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3yanaTH peHICHI/IH 3aJga4u, 3KCH€pI/IMeHTa, HCCJICA0OBAaHUA],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 33/1a4d, BEIOUpATh CIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedeKcMH KaK  OCO3HAHUS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTar padOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJieHAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnH 3a7a4 ¥ MPOBEACHUN MaTEeMaTHYECKUX PACCYKICHU;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHITUSMH, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuja, NpsSMOYToJIbHBIN MapajuieNenumnes, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA IIOCKOCTH, BBITTOIHATH H300pakeHUsT QUTyp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMu/ia), FCOMETPUIECKHUX TeJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e  BBINIOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MOCTPOCHHBIE MOJIENIA C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 knacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teja BpamleHus (UUIUHApP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJ BpAIlCHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIOMIAIIMKU TTOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOTIEPAIIUUHAIBEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPJIMHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWSI MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS IIJIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEYTBEPKACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATh M OLICHUBATH PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3YUYCHHBIE
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHBIE
n/m TeMIIPpOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mdposnic)
o0pa3oBaTe/IbHbIepeCcypChI
BBenenue B ctepeoMeTpuio 23 1
B3aumHoe pacnionoxxenue 6 1
IPSMBIX B TIPOCTPAHCTBE
[TapamienbsHOCTE NPSAMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
HepneHz(mfynﬂpHocn, HOPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTOssHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
[ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOI'PAMME




11 KIIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 9
CUCTEMAaTH3AIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoka

KoanuecTtBouacoB

Bce
ro

KoHTpoJbHbIep
a0oThI

IIpakTu4eckuep
adoThI

DJIeKTPOHHBbIeNU(POBBICOOPa3OBATE]
bHbIEpecypchl

OcHOBHBIE IIpaBUIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajlebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOUKA, IIpsIMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJYTIPOCTPAHCTBO

https://11klasov.net/19-geometriya-
uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC



https://11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html

CIICACTBHUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O003HaYEHUSATIPSMBIX U ITIOCKOCTEH

N300pakeHue ceueHuil nupamupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEopa.
N300pakeHuenepecedeHusAn0ayYeHHbIXIT
JIOCKOCTEH.
PackpammBaHuEnOCTPOECHHBIXCEUEHHUPA
3HBIMUIIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U IIPU3MBI, KOTOPBIE MIPOXOJAT Yepe3 X
pEdpa.
N3o06paxkenuenepecedeHUsINOIyYeHHBIXIT
JIOCKOCTEMN.
PackpammBaHuennoCTpOEHHBIXCEUEHHMPA
3HBIMUIIBETAMU

12

N300paxeHune cedeHuit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
péopa.
N3o0pakeHnenepeceueHUSITONYICHHBIXIT
JIOCKOCTEM.
PackpammBanrenocTpoeHHbIXCEUeHUIpa
3HBIMHIIBETAMH

13

N3o0pakeHne ceueHnid MupaMu/Ibl, Kyoa




14

Y TIPU3MBbI, KOTOPBIE MPOXOISAT Yepe3 X
pEdpa.
N3o0pakeHnenepecedeHUSIIONyICHHBIXIT
JIOCKOCTEH.
PackpamBaHuenocTpoeHHbIX CEUeHUHpa
3HBIMHIIBETAMU

Merton ciaenoB sl HOCTPOCHUS CEUCHMIT

15

16

17

18

19

Mertopa cieoB Uit HOCTPOCHUS CEUSHHM.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHuil MPsIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIlHUCh LI1aroB
[IOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS




21

[ToBTOopenue nnanumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[TonobuerpeyroabHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacniosiokeHue NpsIMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapannenbHblenpsMble B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOI1 NapaljieIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOUYKY IIPOCTPAHCTBA U HE JeKalell Ha
JlaHHOM npsiMoi. Jlemma o
epeceYCHU NP aJUIEIbHBIX TPSIMBIXIIIIOC
KOCTBIO

26

27

[TapanenpHOCTB Tpex NpsMbIX. Teopema
0 TPEX mapaJIeNbHBIX NPAMBIX. Teopema
0 CKPEIIHNBAIOIIUXCAIPAMBIX

[TapannensHoe MPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NPOEKTUPOBAHHUSL.
N3o06paxenunepazHbxpuryp B
napasuieIbHONTIPOEKIINT




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMH.
VYTonMexynpsiMbIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapaJjIeIbHOCTU NPSAMON U MJIOCKOCTH.
CaolicTBanapayuieaIbHOCTUIIPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBHIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

ITocTpoeHue ceueHus, MPOXOIALLIETrO
yepes IaHHYIO0 MPSAMYIO Ha YEPTEXKE U
MapajuiebHOTO JIPYTroM MPSIMO.
PacuérorHomenuit

[TapamienpHas NpoeKLus, IPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napajenenunesa.
CaoiicTBanapajuienenuneaa 1 Npu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajieIbHOCTH JIBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAIIEH Yepe3 TOUKyY, He




MIPUHAJICKALLYIO JTaHHOW TIIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napasuieIbHbIX IUIOCKOCTEN: O
[apaJUIEIbHOCTHU IIPSIMBIX IIEPECEUCHUs
IIpU NMEPCCCUCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napauiesIbHbIX INTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapaieIbHbIMUA
MIJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapajllIeIbHBIMU TIII0CKOCTSIMU

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHUE:

TPUTOHOMCTPUAIIPAMOYT'OJIBHOTOTPEYTOJI
BbHHUKa

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesenuneia

41

42

43

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
PSMOYTOJIBHOM TTapajuIeyenuIie/ie

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IUIOCKOCTH

[IeprieHUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTH IIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILECH

44 4epe3 TOYKY IPOCTPAHCTBA U
HEePHEeHANKYIISIPHON K TNIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIC UM
npsIMbIe B MHOTOIpaHHHKaX

16 [TiockocTn 1 NepHeHAUKYIISIPHBIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[lepnenauKynsip U HAKJIOHHAS.

47 [TocTpoeHne neprneHanKyIspa U3 TOYKH
Ha IPSMYIO
[eprienAuKyAp U HAKIOHHAS.

48 [TocTpoeHue neprneHanKyIsapa U3 TOYKH
Ha IPSMYIO

49 Teopema o TpEX nepneHANKYIApax
(mpsimast 1 oOpartHas)

50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast)

51 YTonIMex Ty CKpeUBaIOIIMHCSTIPSIMBIM
"
[Tonck mepreHANKYISPHBIX TPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpTOroHanbHOENPOEKTUPOBAHHE
[ToctpoeHue ceueHuit Kydoa, mIpU3MBL,

54 IIPABWJIBHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJIBHOM MPOEKINH

55 [TocTpoenue ceueHuit Kyoa, MpU3MBI,




IIPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHON IPOEKIINU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Imockoctucummerpuii B
MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

60

61

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponasnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY IPAMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

T COMCTPHUICCKUC MCTOAbI BEIYUCIICHUSA




yrila MeXay HpsSIMBIMU B
MHOI'OIPaHHHUKAX

66

67

68

JByrpansbliii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOIO yrja

[TepneHauKyIsIpHBIE TIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYIIPHBIX
IUIOCKOCTEH

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOi
nepeceyeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

69

[IpsiMoyToNBHBIN Mapauienenunesn; Kyo;
MU3MEPEHMS, CBOMCTBA IPSIMOYTOJIBLHOTO
napajuieenumne1a

70

71

72

TeopeMa 0 rMaroHany NpSAMOYTOJIbHOTO
napaielienunesa u CecTBUe U3 Heé

CTepeOMeTpI/I‘ICCKI/IC U MPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBLIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIIHECH
MpsMbIC, ITaPAJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPELIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAITHSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MII0CKOCTH




Beluncienue paccTosHUN MEXY
CKPEIIHBAIOIIUMHUCA IPSIMBIMU C

& IIOMOUIBIO NEPIIEHANKYIIIPHON
IUIOCKOCTH
TpéXrpaHHslid yroi, HepaBeHCTBa s

76 TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77 DeMeHTHI chepruiecKoil reOMeTpUu:
reoJIe3NYECKUe JINHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosHus"

79 CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80 IInpamuia. Bunel nupamun. I[IpaBunsHas
nupamuia

81 [Tpusma. IIpsiMast 1 HaKIOHHAS IPU3MBI.
ITpaBuiibHas mpusma

82 [Ipssmoit napannenenunen,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 BoInykiibleMHOTOTpaHHUKH.
Teopemadinepa
Beinyknbie MHOrorpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIEe N
MOJTyTIpaBUJIbHbIE MHOTOTPAaHHUKHU

85 KontponbsHastpaboTa "MHuororpanHuku"

86 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B

POCTPAHCTBE




87 CyMMaBeKTOpOB 1

88 Pa3HocThBEKTOPOB 1

89 [IpaBunonapamienenunena 1

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1
Paznoxenne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH

92 CKaJIIpHOCTIPOU3BEICHHE 1

93 Berunciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE

94 [Ipocreiimume3anaun ¢ BEKTOpaMH 1

95 [Ipocreiimmuesanaun ¢ BEKTOpaMu 1

96 [Ipocreiimume3anadn ¢ BEKTOpaMH 1

97 [Ipocreiimmuesanaun ¢ BEKTOpaMu 1

98 O06o011eHre U cUCTeMaTH3alusI3HAaHHUHA 1

99 O0001IeHNE U cUCTEMATHU3AIMI3HAHUIA 1

10

0 HToroBasikoHTpoIbHasgpaboTa 1

10

1 NroroBaskoHTponbHasgpadboTa 1

10 .

5 O0001eHne 1 cucTeEMaTH3alUsI3HAH I 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

Ne KosanuyecrBoyacos
Haran3ydy  DJeKTpPpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoTshI
n

[loBTOpEHME TEMBI

"KoopaunaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOPAaMH B IIPOCTpPaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE TIIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE IIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHEHHOEPOrpaMMHUpPOBaHKE

JInHelHbIEHEPABEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DOpMy.TIa pacCToAHusA OT TOUKH
A0 IINIOCKOCTHU B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrossHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspabora
"AHanuTHyecKassreoMeTpus"”

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPpaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHIapTHBIE INIOCKOCTH,
MEPECEUCHUS MTPSMBIX U
TIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TeOpeMa O Tpex
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
MIJIOCKOCTH: BBIYHMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00us

30

KonTponbHas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSMOK
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIMpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnasipabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnnueckasi moBepXHOCTb,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHBI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpruueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOEHUEM CEUEHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Tnomans
cdepsl u e€ yacte

63

Cummetpusicheps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaH/IAPTHBIE
noxoous

68

69

Paznuunble koMOUMHALIMY TET
BpallleHNsl 1 MHOTOTPaHHUKOB
3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00BbEMeE NPSMOTo LMWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpHuueckue 3a1auH,
CBSA3aHHBIE C BHIYUCIICHHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CerMEHTa U IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
CooTHOMIEHUAMEXAYTUIOUIAIIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIX TEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

Kontponbnas padota "[lmomanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (huryp. O6mme
CBOICTBA IABMKEHUI

82

Bunnl nBukenunit:
IapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTre"

86

O6o06matomiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cUcTeMaTu3alus 3HaHW:




"BexTopsl B mpocTpaHcTee”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cUcTeMaTu3aluvs 3HaHW:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 1011 xmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[Inouiany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikonTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpeHue, 0600IEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

I/ICTOpI/IH Pa3BUTHA




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasBurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

https://11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-Is-i-

dr.html

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://11klasov.net/4336-geometriya-10-11-klassy-pourochnye-razrabotki-k-

uchebniku-atanasyana-saakyan-sm-butuzov-vf.html

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://11klasov.net/3249-geometriya-10-klass-didakticheskie-materialy-ziv-

bg.html






