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IHOACHUTEJBHAS 3AIINCKA

['eoMeTpus sBIsI€TCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOILEro
oOpa3oBaHusA, TaK Kak oOO0ecrneYnBaeT BO3MOXKHOCTh W3YYCHHUS JIUCIUIUIMH
€CTECTBEHHO-HAyYHON HAIIPaBJICHHOCTH M TNPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.
[lockonbky  jormyeckoe  MbllieHUWEe,  (GOpMHpyeMOe  MpU  HU3YUYEHUH
OoOyYaromMMHCS TOHATHIHBIX OCHOB T€OMETPHH, MPH JT0Ka3aTeIbCTBE TEOPEM H
IIOCTPOCHUH LEMOYKHU JIOTUYECKUX YTBEPKIACHUM MPU PEIIEHUH T€OMETPUUECKUX
3aJa4, YMEHHE BBIJBUraTb M ONPOBEPrarb TUIIOTE3bl HEMOCPEACTBEHHO
HCIIONB3YIOTCS TIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYyYHOTO LMKJIA, B YaCTHOCTH
buznyeckux 3amad.

Llens ocBoeHMs MporpaMMbl yueOHOTO Kypca «[eomeTpusi» Ha yriyOonéHHOM
YpOBHE — pa3BUTHE WHJMBHUAYAIbHBIX CIIOCOOHOCTEH OOydaroumxcs mpH
M3YYEHUH T€OMETPHUH, KaK COCTaBIISIFOUIEH MpeaMeTHOM obnmactu «Maremaruka u
uHpopMaTuka»  yepe3  obecredeHHe  BO3MOXKHOCTH  MPHOOpETEHUs U
UCIIOJIb30BaHMs Oojiee MIYyOOKMX TI'e€OMETPUYECKHX 3HAaHUM U JICUCTBU,
cnenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX IS YCIEUTHOTO MPOQeCcCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MaTEMAaTUKH.

[IpuopuTeTHBIMM 3ajadaMu Kypca TE€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIUMU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre NpeICTABICHUSI O T€OMETPUN KaK 4aCTH MHUPOBOW KYJBTYPHI U
(bopMHUpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHuE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak o
BOXKHEUIINX MareMaTH4eCKHX MOJENSAX, MO3BOJSIONIMX OINHCHIBAaTh M HU3y4aTh
pa3HbI€ SBJICHUS OKPYKAIOUIEr0 MUPA, 3HAHUE MMOHATHITHOTO arapara 1o pasaeiy
«CtepeomeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHWE  YMEHHS  BIAJCTh  OCHOBHBIMH  TIOHATHSMH O
MPOCTPAHCTBEHHBIX (UTYpaX U HUX OCHOBHBIMU CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHUE HUX MPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI pellIeHUs 3a/1a4;

dbopmMupoBaHuE YMEHHUS paclo3HaBaTh Ha YEPTEkKaxX, MOJCIAX U B PEAIbHOM
MHpPE MHOTOTPAaHHMKHM M Tejla BpAILCHUS, KOHCTPYHPOBATH TI'€OMETPUYECKUE
MOJIENN;



dbopMupoBaHUE MOHHMAHUS BO3MOXKHOCTH AKCHMOMAaTUYECKOIO MOCTPOEHUS
MaTeMaTU4eCcKuX Teopui, (popMUpOBaHHE TOHHUMAHHUS POJIU AKCMOMATUKU TPH
IIPOBEICHUU PACCYKIACHUM;

(bopMHUpOBaHUE yMEHMS BIAJAETh METOAAMHU JOKa3aTelbCTB U aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSATh, IPOBOAMTH J1I0KA3aTEIbHbIE PACCYKICHUS B XOI€
pelIeHNs CTEPEOMETPUYECKUX 3a7ad M 3a]ad C MPaKTUYECKUM COACPKAHHUEM,
dbopMHUpOBaHUE TMPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTeIbCTB  IPH
000CHOBaHMM MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCUOMATUKH B MIPOBEICHUH
JENYKTUBHBIX PACCYKICHHI;

pa3BUTHE M COBEPUICHCTBOBAHME HHTEIUIEKTYaJbHBIX W TBOPYECKHUX
crocoOHoCTeN 00ydJaronuXxcsi, MO3HABaTEILHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUYEHUIO TEOMETPUH;

¢dopmupoBanue (YHKIIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHONM I'€OMETPHUU:
YMEHHUSl pacro3HaBaTh IMPOSBICHUS TEOMETPUUECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEabHBIX JKU3HEHHBIX CUTYalUUAX U MPU U3YHYEHHH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAaHUSI PEAJbHBIX CHUTyallWld, HCCIEJOBaHUS IOCTPOEHHBIX MOJENEH,
MHTEPIPETALNH TOJTYyUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUAMU y4eOHOro Kypca «leomerpus» B
10-11 «xmaccax sBusrorcs: «lIpsmple ©W  IUIOCKOCTH B NPOCTPAHCTBER,
«MHororpanauku», «Tema  BpameHus», «BekToppl W  KOOpPAWHATBI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

Chopmynupoannoe Bo PI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUU Ha yIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCHUTCA KO BCEM COJEpKaTelbHBIM JIMHUAM Y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKUX YMEHUN  paclpeiensercs He TOJbKO  TI0
COJIEpIKaTENbHBIM JIMHUAM, HO U 10 rojgam oOyuenud. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraMm ocBoeHusi DenepanbHoil paboueit
IpOrpaMMBbl, paclpeAeN€HHbIM [0 TrojaM OOy4eHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPUHIMIIAAIBEHBIM BOIPOCaM O0yYarouecs
oOpamiaJiucb ~ HEOJHOKPAarHO. OTO  TO3BOJIIET OpPraHU30BaTh  OBJAJICHHE
reOMETPUYECKUMH MOHATUSIMH U HaBBIKAMU MOCJIEA0BATENBHO U MOCTYNATENbHO, C
cOOJIIOZICHNEM TMPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOUATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00ydYarOIMUXCs, PaCIIUpsAs U yIryOuiss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon K M3y4EHHUIO TEOMETPUH HA YIIYOJIEHHOM YPOBHE MIO3BOJISIET:

co3mare  ycioBus it auddepeHuanuu  00y4eHHs, OCTPOCHHUS
UHAUBUIYAJbHBIX 00pa30BaTeNIbHBIX IporpamMMm, o00ecneuuTh YyrTyOiaeHHOe
M3y4YeHHE T€OMETPUHU KaK COCTABIISIFOIIEH yueOHOro npeamera « MaTremaTikay;



MOJITOTOBUTH OOYyYAIOIIMXCA K TMPOMOJDKEHUIO HU3YYCHHS MaTEeMaTHKUA C
yu€ToM BbIOOpa Oymymed npodeccun, obOecrneynBas MPEEMCTBEHHOCTh MEXIY
o01muM ¥ npodeccroHaaIbHBIM 00pa30BaHUEM.

[Ha wu3yuenune yueOHOro kypca «leomeTpus» Ha yDIyOJEHHOM YpOBHE
orBoauTcsa 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO). |



COAEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATUS  CcTepeoMeTpuH. Touka, mTpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 akCMOMaTHMYECKOM IIOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnonokeHWe MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMNECH,
IapajulesIbHble W CKpelIMBaroImuecs npsaMble. lIpu3Hakm CKpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: MAPAIIJIEIIbHBIC
OpsiMble B IIPOCTPAHCTBE, IAPAUICIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTb
npsAMOM M TIockocTH. [lapamnenpHoe W LEHTpPaNbHOE MPOECKTUPOBAHUE,
nuzobpaxkenue ¢Quryp. OCHOBHBIE CBOMCTBAa MapaJICIbHOTO MPOEKTUPOBAHUSI.
N300pakenue ¢uryp B mapajjieIbHOW TPOEKIUMU. YIIbI C COHANPaBICHHBIMU
CTOPOHAMH, YyIOJ MEXAy MNpsAMBIMH B mpocTpaHcTBe. llapamnensHOCTH
IJIOCKOCTEN: IapajulesIbHbIE IJIOCKOCTH, CBOMCTBA IApaJUICNIBHBIX IUIOCKOCTEM.
[Ipocreiliine  TpPOCTpPaHCTBEHHbIE  (UIYpPhl  HA  IUIOCKOCTH:  TETpaslp,
IapasuleIeunes, IIOCTPOCHUE CEUCHUM.

IlepneHAUKYISAPHOCTD NPSAMON U IJIOCKOCTH: MEPIECHIUKYIISIPHBIE NPSAMBIC B
IIPOCTPAHCTBE, MpsSMbIE NapalUICIbHbIE W NEPHEHAUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH IIPAMOM M IUIOCKOCTH, TE€OpeMa O NpsIMOHN
IIEPIICH IUKYIISIPHOU IIJIOCKOCTH. OproronansHOE IIPOCKTUPOBAHHUE.
IlepnenauKymIsp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT OpsMOM A0  IUIOCKOCTH,  MpPOEKIMs  QUrypsl Ha  IJIOCKOCTb.
IleprieHIUKYIAPHOCTh  IUIOCKOCTEM: NPHU3HAK  IEPIECHAMKYIAPHOCTH  JABYX
wiockocter. Teopema o TpEX MEPIECHAUKYIAPAX.

VYIel B NPOCTPAHCTBE: Yrojl MEXIy INPSAMOM M IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJ, JUHEWHBIA yTOJI JBYTPAHHOIO ymia. TpEXrpaHHbIA U MHOTOTPAaHHBIC YIJIBL.
CBolicTBa INTOCKHUX YIJIOB MHOTOIPAHHOTO yriia. CBOMCTBA IUNIOCKUX M JIByTPAHHBIX
YIIOB TPEXTPAHHOIO ymia. TeopeMmbl KOCHHYCOB M CHHYCOB I TPEXTPAHHOIO
ymiIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEépTka MHoOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBask U MOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapajenenunen, NOpsAMOYTOJIBHBIM — NApaJUleeNMIe] W €r0  CBOMCTBA.
Kparuaiimme 1myTd Ha TIOBEpXHOCTM MHOIOrpaHHUKa. Teopema Ouiepa.
[IpoctpancrBennas teopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBwibHas U yceu€HHass nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
NPABWIBHOW NHUpaMujbl. IIpaBuiibHBIE MHOTOIpDAaHHMKH: IPaBUJIbHAS IPU3MA U



IIpaBWJIbHAS IHPAMHUA, NPABUIbHAs TPEYrojbHas NUpPaMUa W TNPABUIbHBIN
TeTpasnp, KyO. IlpencraBieHne O MNpaBUIbHBIX MHOIOTPAHHUKAX: OKTadIp,
JOJIEKAdIP U UKOCADIP.

BblunciieHre 3J€MEHTOB MHOIOTpaHHUKOB: pEOpa, AMAroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMIPSIMOM TPHU3MBI,
IUIOIIAb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTM M TMOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa O IIIOIIAIN YCEUEHHON MUPAMU/IBI.

CuMmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPHUHM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHsT B IPaBUJIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuiesienuneaa, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CHUMMETpPUS NPABUIBHOU
MTAPaMHUJIBI.

BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBHl KOJUIMHEAPHbIC, COHANPABICHHBIE W  IPOTHUBOIOJIOKHO
HaITpaBJICHHBIE BEKTOPBL. PABEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMMU: CIIOKEHHE
Y BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
gucyio. CBOWCTBA CIIOKEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpAa Ha YMCIIO.
ITonsatue xomiuiaHapHble BEKTOpbI. [IpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBmiio mapamnenenunena. TeopemMa O pasloXKEHWH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekrtopaMm. [IpsmoyronpHasg  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunarel Bektopa. CBA3b MeXAy KOOpAMHATaMU BEKTOpA U
KOOpAMHATaMH TOYEK. Yroill Mexay Bekropamu. CKaISIpHOE MpPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenus

[Tonarus: UUIMHAPUYECKAs TOBEPXHOCTb, KOHUYECKAs TOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, OOpa3zylomue ToBepxHOCTeH. Tena BpalieHUs:
IWIMHIP, KOHYC, yCeu€HHbI KoHyc, cdepa, map. B3aumHoe pacnonoxenue
cheppl M IUIOCKOCTH, KacarelibHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BparieHus: Ha TIoCKocTH. Pa3BépTka nunuHApa U KoHyca. Cummerpusi chepsl u
miapa.

O6béM. OcHoBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuliesienunena u cieactBuss u3 He€. OO0bEM mnpsiMod u
HAKJIOHHOW TIPHU3MBI, IIIMHJIpA, TUPaMuabl 1 KoHyca. O0bEM Iapa u M1apoBOTO
CErMEHTa.

KomOuHanuu Ten BpamieHuss U MHororpaHHukoB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHCaHHas okono IwiuHapa. llepeceuenune cdepbl u mapa c
mIockocThio. Kacanuwe mapa u cdepsl miockoctbio. [loHsATHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdephl, chepbl, BNUCAHHOW B MHOTOTPAHHHUK WJIH TEJO
BpallleHHUS.

[Tnomanar MOBEPXHOCTH LMIIMHJpA, KOHYcCa, IUlomaab chepbl U e€ 4JacTei.
[Tonobue B mnpoctpancTBe. OTHOIIEHHUE OOBEMOB, IUIOMIAJEH TOBEPXHOCTEHN
nmonoOHbIX Quryp. IIpeoOpazoBanue momoOus, romoreTus. PermeHue 3amgad Ha
TUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHuit MHOTOTPAHHHUKOB W TEJI BPAIlICHUS: CEUCHUS IMIMHIpA
(mapayuienbHO W TEPHEHIAUKYISIPHO OCH), CEUEeHHs KOHyca (IMapaluiesibHbIe
OCHOBAHHUIO U MPOXOJAIIKE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOAbI TOCTPOECHUS
CEUEHMUIA: METOJl CJIEJIOB, METOJI BHYTPEHHETO NMPOEKTUPOBAHUS, METOM NEpeHoca
CEKYyLIEH TMIJIOCKOCTH.

BekTOopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtopsl B mpoctpanctBe. Onepauuu Haja BeKkropamu. BekropHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YyMHOXeHHUA. [IpsMoyronbHas
cucTteMa KoopauHar B mpocTpaHcTBe. Koopaunarel Bekropa. Paznoxkenue BekTopa
o 6azucy. KoopanHaTHO-BEKTOPHBIM METO] IIPU PEIICHUN T€OMETPUUYECKUX 3a]1ad.

JIBH:KeHHs B IPOCTPAHCTBE

JBuxenus: npocrpanctBa. OTtoOpakeHus. JIBUkKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHMM. Buabsl JIBIKEHHMI: mMapalieIbHBIA TEPEHOC,
LEHTpaJIbHAsl CUMMETpUSI, 3€pKajdbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nmonobwus. [Ipsamas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00yJarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  YJieHa  POCCHUUCKOrO  O0OIIecTBa,  MpeACTaBIE€HUE O
MaTeMaTHYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLEeayp TPaXKJaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl W JIPYroe), yMEHHE
B3aMMOJICCTBOBATh C COLUMAJIBHBIMM MHCTUTYTaMU B COOTBETCTBHM C HX
(GyHKIMSMU U Ha3HAYCHUEM;

2) naTpuoOTH4YEeCKOEe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKOM T'PaKIAHCKOM HMJICHTHYHOCTH, YBOKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MareMaTHuKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTHUKECHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCUUCKONM MATEMATUYECKOMN IIKOJBI,
WCITOJIb30BAHUE JTHX JOCTHKCHHH B JPYyruX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapona, chOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBA3aHHOTO C MPAKTHYECKUM
[IPUMEHCHUEM JOCTW)KEHUW HAyKH U JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUUBOTO OYyIyIIETo;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUpPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEHICHHUM, PACCyXICHUM, BOCTIPUUMYHUBOCTD
K MaT€MaTUYe€CKUM aCTeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puznveckoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTh yMEHHUS TPUMEHATH MaTeMaTHYeCKWE 3HAHUS B
MHTEpecax 370pOBOro u 06e301macHoro 0opasa >Ku3Hu, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (37I0pOBO€ MHUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIbIXa, peryisipHas pu3nyeckas akKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniMTaHme:

TOTOBHOCTh K TpPYAy, OCO3HAaHHUE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K
pa3nmuuHbiM  cepaM  TPOPECCHOHAIBHOM  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM W e€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieid mpodeccuu W peanu30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MareMaTU4yeCcKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTH4e€CKON HapaBI€HHOCTH;

7) 3K0JI0THYECKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh  HKOJIOTMYECKOW  KyJIBTYypbl, [MOHUMAaHUE BIUSHUSA
COLMAIBHO-YKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIAHON U COLMAIBHOU
Cpellbl, 0CO3HAHUE MIOOAIBHOTO XapaKkTepa dKOJIOTUUECKUX MPOOIeM, OpUEHTAIIUS
Ha TPUMCHEHUE MaTeMaTU4YeCKUX 3HaHWM IS peleHusl 3a1ad B o0JacTu
OKpY>Karolllell CpeAbl, IUIAHUPOBAHUE TIOCTYNKOB M OLEHKH WX BO3MOYKHBIX
MOCJIEACTBUN ISl OKPY>KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKM U OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTU4eCKOW HayKh Kak cdepbl YeTOBEUYECKOW MESITebHOCTH, JTaloB ¢
pa3BUTUA M 3HAUYUMOCTH JUISl Pa3BUTUA LMBWIW3ALWH, OBJIAJICHUE SI3BIKOM
MAaTeMaTUKM W MAaTeMarTu4eCKoW KyJIbTypoll KakK CpEeACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISATh MNPOECKTHYK) UM MCCIEI0BATEIBbCKYIO NIESTEIbHOCTh
WHJIMBUAYAJIHO U B TPYMIIE.

METAINIPEAMETHBIE PE3VYJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3oBbie Jloruyeckue AeCTBUSA:

BBISIBJIISAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOLIEHUH MEXAY MOHATUSAMHU, (HOPMYIHPOBATH
onpeJieNieHUs MOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiacCU(PUKAIIIH,
OCHOBaHUSI 111 000OIIIEHHS U CPABHEHHUSI, KPUTEPUU MTPOBOJIUMOTO aHAJIH3A;

BOCIIPUHUMATh,  (OPMYIUPOBATH W  MPeoOpa3OBbIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUMS
B (akTax, JaHHBIX, HAOIIONCHUSX W YTBEP)KICHUSX, MpEAJiararh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUU;

nenarb BBIBOJbI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIOUEHUM, YMO3AKIIOUEHUI 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN
(OpsiMble U OT TPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOIBI;

BBIOMpATh CHoco0 penieHus: y4eOHOW 3ajaud  (CpaBHHUBATh HECKOJBKO
BApUAHTOB PEIICHUSI, BEIOMPATh HANOOJIee MOAXOAIIUN ¢ YYETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbckue AeiiCTBUA:



UCITIOJIB30BATh BONPOCHI KAaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I103HAHMS,
dbopMmynupoBaTb  BONPOCH,  (PUKCHUpyIOIIME  MPOTHUBOpEUHE,  MpoOiieMy,
yCTaHABJIMBaTh HMCKOMOE W JlaHHOE, (OpMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOAUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIM SKCIIEPUMEHT, MCCIIEIOBAHKE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUeCKOro OObEKTa, SIBICHHUS, MIpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMHU, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (POpMyNIHpPOBaTh OOOOIIEHUSI M BBIBOABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS,  HCCIEAOBaHUS, OLEHUBAaThb  JOCTOBEPHOCTb
MOJTyYEHHBIX PE3yJIbTAaTOB, BHIBOIOB U 0000IIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TaKKe BbIABUTATh
MIPENATONIOKEHHS O €0 PA3BUTUH B HOBBIX YCJIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH A€GUIMTH UHPOpPMAIIMU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HA
BOIIPOC U IS pELICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HH(POPMAIUIO DPA3IUYHBIX BHUIIOB |
dbopM MpeacTaBieHUs;

CTPYKTypHUpOBaTh MH(MOPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBbIX (opMax,
WUTIOCTPUPOBATh rpauuecKH;

OILICHUBATh HaJIEXKHOCTD uHpOopMaIH o CaMOCTOSITEJIBHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMmMyHHKaTUBHBIE YHUBEPCAJIbHbIE YUueOHbIe JAelcTBUSA

Oo0menue:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHIMU U
IeaIMU  OOIIEHUs, SCHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOIO TOUYKY 3pPCHUS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS 1O XOJYy PEIICHUs 3ajayH,
KOMMEHTHUPOBATh MTOJTYYE€HHBIN PEe3yJIbTaT;

B XOJie OOCYXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMoi 3ajadd, BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha TIOWCK
pEIICHHS, COMOCTABIATh CBOU CYXKICHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB
nuajnaora, oOHapy>XKMBaTh Pa3IMYME U CXOJACTBO IO3HMIIMH, B KOPPEKTHOH ¢opme
(hopMyIHpOBaTh Pa3HOIJIACHS, CBOM BO3PAKEHUS;

MIPENICTABIATh PE3YJAbTAThl PEUICHUS 3a]1aud, YKCIIEPUMEHTA, MCCIICIOBAHMS,
MPOEKTa, CAMOCTOSTENHPHO BHIOWpATh (GopMaT BBICTYIUICHHS C Yy4YE€TOM 3aaad
MIPE3CHTAIMA U OCOOEHHOCTEH ayTUTOPHH.

PeryisiTuBHbIC YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a49H, BIOUPATh CIIOCO0 pEelIeHHs ¢
y4E€TOM MMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEHN, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(pOpPMaLIUU.

CaMOKOHTPOJ1b, IMOIIUOHAIbHBIN HHTE/IEKT:

BJIQJICTh  HABBIKAMH  TO3HABATEIbHOM  pedUIeKCHH  KaK  OCO3HAHMS
COBEPIIAEMbIX JEUCTBUI U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAACTh
cnoco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibrara pelieHus
MaTeMaTU4EeCKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEUICHUU 3aJ]1auH,
BHOCUTH KOPPEKTUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HalJICHHBIX OIKMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTara IeIu U YCIOBUSIM, OOBICHATh MPUYHUHbI
JOCTIDKEHUSI WU HEIOCTUKCHUS PE3YJIbTATOB JEATEIHHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUAYyaJbHOU
paboThl TpU pEHICHHH Y4YeOHBIX 3ajad, MpPUHUMATh IIeIb COBMECTHOU
JeSTENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpeneisiTh
BUJIBI Pa0OT, IOTOBapUBaThCs, 00CYXAaTh MPOLIECC U PE3YJbTaT pPaboThl, 000011aTh
MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboTel (0OCyXIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ INTYPMB» W HWHBIE), BBINOJIHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOU JIEUCTBUSA C JPYTMMH WICHAMH KOMAaHIbI, OILICHUBATh
Ka4eCTBO CBOETO BKJIaJla B OOIIMN MNPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4YaCTHUKAMU B3aUMOJICHCTBUS.

NPEAMETHBIE PE3VYJ/IBTATBI

K xoniry 10 kiacca oOyyaromuiicss HayuuTcs:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHny 3a1a4 U MPOBEACHUN MaTEMATUUECKUX PACCYKICHUT;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUM U CJIECACTBHUS U3 HUX MPU PEIICHUH
reOMETPUUECKUX 3a/1a4;

e KJIACCH(UIIMPOBATH B3aMMHOE PACIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MNIOCKOCTEN B TPOCTPAHCTBRE;

e CBOOOJHO OMEpUpPOBaTh TOHSTHSMHU, CBA3aHHBIMM C yIIaMH B
MPOCTPAHCTBE: MEXY MPSMBIMH B MPOCTPAHCTBE, MEXKIYy MPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OIIEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOIHO paclo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IIpU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaienenumnes, kyo);

e KJIacCCU(PUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHWUS  JUIS
KJ1accuuKaiuu;

e CBOOOIHO OMNEpUPOBaTH MOHATHSIMH, CBSI3aHHBIMH C  CEUYEHUEM
MHOTOTPaHHUKOB ITIOCKOCTHIO;

e BBINOJHATH napajienbHOe, LHEHTPaAJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTHh CEYEHUS MHOTOTPAaHHUKOB PA3JIUYHBIMU METOAAMU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEePTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

e BBIYMCIATH  IUIOIIAAM  IIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (IIpHU3Ma,
nupamuzia), FeOMETPUUYECKUX TeN ¢ IPUMEHeHneM (Hopmyi;

e CBOOOJHO ONEpPUPOBATh MOHATUSIMH: CUMMETPHUSL B MPOCTPAHCTBE, LEHTP,
OChb U IUIOCKOCTh CHMMETPHH, LIEHTP, OCb U IIOCKOCTb CHUMMETpPHUU
urypor;

e CBOOOJHO OMNEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUS HaJ BEKTOPaMU;

e pemarb 3aJa4yd Ha JIOKA3aTeIbCTBO MAaTeMAaTUYECKUX OTHOLUEHUM U
HaXOXJIEHUE T€OMETPUUYECKUX BEJIIMYMH, NMPUMEHSAS W3BECTHBIE METOJbI
MpPU PELIEHUU MaTeMaTUYeCKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHSI
CIIO)KHOCTH;

e IPUMEHATH MPOCTEHMIINE MPOrpaMMHBIE CpPEACTBA M  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MpPeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTABICHHYIO Ha
yeprexax U pUCyHKax;

e TMPHUMEHATH T[OJYYECHHbIE 3HAHUA Ha [PAKTUKE: CpaBHUBAaTb W
aHAJIM3UPOBATh pEajibHbIE CUTyallMd, MPUMEHATh U3YUYEHHBbIE MOHATHUS B
mpolecce IOHWCKAa pPEIIeHHs MareMarhuyecku  Cc(OpMYIHpPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pPEAbHbIE CUTYyallMd Ha SI3bIKE TCOMETPHH,
HCCIIEA0BaTh OCTPOEHHBIE MOJIENN C HCIIOIb30BAHUEM T'€OMETPHUECKHUX
MOHATUN M TEopeM, anmapara anreOpbl, pemiarb MPaKTUYECKHUE 3aJ]ladud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

e HUMETh NIPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHUH.

K xoniry 11 kyiacca oOyyaromuiicss Hay4YuTCs:



CBOOOMHO ONEPHPOBATh MOHATUSIMHU, CBS3aHHBIMH C I[WJIMHIPUYCCKOM,
KOHMYECKOW M CchEepuuecKord TMOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
MOJTyYEeHHUS;

OIepUPOBATh MOHATUSAMU, CBA3AHHBIMU C TE€JIAMU BPAIICHUS: LMIMHIPOM,
KOHYCOM, chepoii U IIapom;

pacmo3HaBaTh Tejla BpaileHus (IWIMHIAP, KOHYC, cdepa U 1Iap) U
OOBSICHATB CITOCOOBI OTYUYEHHUSI TEJl BPAICHHUS;

KJIaCCU(PUIIMPOBATh B3AMMHOE PACIIOIOKEHNE C(PEPhI U IITOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIIEMEHTOB MHOTOTPAHHHMKOB W TEJl BpallleHUS,
00BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BpAILlCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOZHO OINEPUPOBATH MOHATUSAMH, CBSI3AHHBIMU C KOMOMHAUUSMU Tell
BpalleH!s] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B chepy u
ONMMCaHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpallCHUS;

BBIYKCIIATh COOTHOILIEHUS MEX/Y IJIOMAIMU MOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEJI;

M300pakaTh H3y4yaeMble (UTYpBI, BBITIOJNHATH (BBIHOCHBIE) IIJIOCKUE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJ BPAILCHHUS;

U3BIICKAaTh, HWHTEPIPETUPOBATH M MPeoOpa3oBhIBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, TMPEACTaBICHHYIO Ha
yeprexax U pUCyHKax;

CBOOOJHO ONEPHUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONE€PAllMU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;
pelaTh reoOMeTpUYeCcKe 3a/1a4M Ha BBIYMCICHUE YITIOB MEXKAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSSHUM OT TOYKH JO IUIOCKOCTH, B
L[€JI0M, HA IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO METO/1A IIPU PELIECHUN;
CBOOOZHO OMEpUpPOBATh TMOHATHUAMH, CBS3aHHBIMH C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh M300paXKCHUSI MHOTOTPAHHUKOB M T BpaIllEHUs TMpHU
MapaJuIeIbHOM  NEPEHOCE, UEHTPAIBbHOM CHUMMETPHUHM, 3€PKaJIbHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus Mo00us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJl BPAILLEHHUA: CEUCHMS LUIMHApA
(mapajuienbHO U MEPIEHIUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasieibHbIe
OCHOBAHMIO ¥ IPOXOJSAIIME YepE3 BEPILINHY ), CEUYEHUS 11apa;
UCIIOJIb30BaTh METOJbI TOCTPOCHUS CEUEHUW: METOJ| CIIEJIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh IT€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuyeckre (akThl Uil PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NOPEANONararolMX HECKOJBKO IIAaroB PpELICHUS, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarb 3aJadyd Ha JOKa3aTelabCTBO MATEMAarTU4YeCKUX OTHOLICHHM |
HaXO0XJIEHUE TEOMETPUUECKUX BEJINYUH,;

MPUMEHATh MPOTrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUHU CTEPEOMETPUUECKHUX 3a/1a4;

NPUMEHATh  IIOJYYEHHbICE  3HAHWS  HAa  IPAKTHUKE:  CpPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallud, IPUMEHSATh N3YUYEHHBIE
MOHSATHUSA, TEOPEMbI, CBOWCTBAa B IIPOLECCE€ MOUCKA  PEIICHUS
MaTeMaTu4ecku chOpMYITHUPOBAHHON POOIEMBI, MOJIETUPOBATh PEATbHbIE
CUTyallUM HA S3bIKE TN'€OMETPUM, HCCIENOBAThb IOCTPOCHHBIE MOAEIHU C
MCIOJIb30BAHUEM T€OMETPUUECKUX MOHITHIM U TEOpEM, amnmapara anreOpsl,
pelarb  OpakTUYECKUE  3aJaud, CBA3AHHBIE C  HAXOXKICHHEM
F€OMETPUYECKUX BEITUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHUH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsimuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB M TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrponbnbie | - Hpakririeckire o0pa3oBareJibHbIE
padoThI padoThI pecypeb
1 BBeneHne B crepeoMeTpuio 23 1
) B3anMHOe pacnionokeHue mpsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapannenbHOCTh NIPSAMBIX U TUIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHauKyASIPHOCTD MPSIMBIX U )5
IJIOCKOCTEH B IPOCTPAHCTBE
5 YIIIbl U pacCTOSTHUS 16 1
6 MHOrorpaHHUKU 7 1
7 BekTopbl B IpocTpaHcTBe 12
g [ToBTOpEeHue, 0000IIEHNE U CUCTEMATHU3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmyecTBo yacos JICKTPOHHBIE
No i/ HaumeHoBaHue pa3aesioB U TeM Komrponbasie | Tpaxtuueckie (undposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsI pecypenr
1 AHaJIMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHue, 06061ueH1:16 " 15 |
CUCTEeMaTHu3allys 3HAaHUU
3 O0bEM MHOTOTpaHHUKA 17 1
4 Tena BpanieHus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI 9 |
KPYTIBIX Tel
6 JIBrokeHus 5 1
7 [ToBTOpeHue, O606I.L[€HI:IG u 17 )
CHUCTEeMaTH3allus 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







INOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

Koaun4yecTBo yacoB

Bce
IO

KonTtpoJanb
HbIE
padoThI

IMpakTnuec
KHe
padoThI

Jlara
u3y4deH
us

DJIeKTpOHHbIe N (pPoBbIe 00pa3oBaTeIbHbIC PeCypPChl

OcHOBHbIE
IpaBUIIa
M300pakeHHs Ha
pPHUCYHKE
TJIOCKOCTH,
napauieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI
OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/

ITousTus
CTEPEOMETPUH:
TOYKA, TpsMasi,
IJIOCKOCTb,
MIPOCTPAHCTRO.
OcHOBHEBIC
paBUIIa
U300paKeHUS Ha
pPUCYHKE
IIJIOCKOCTH,
napaIeIbHbIX
PSIMBIX

https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya sozdaniya motivac

ii_k teme -izobrazhenie prostanstvennyh figur na ploskosti



http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

(oTpe3koB),
CEepeMHBI
OTpe3Ka

[HousaTus:
nepeceKaromec
S TIIIOCKOCTH,
nepeceKaronmec
s TIpsiMasi v
IUIOCKOCTB;
MOJIyIPOCTPAHCT
BO

https://resh.edu.ru/subject/lesson/4756/

ITonsTus:
MEePECEKAIOIINEC
s TNTIOCKOCTH,
MEePECEKAIOIINEC
s npsiMas u
IUIOCKOCTE;
MOJIYTIPOCTPAHCT
BO

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

MHororpaHHUKH
, I300paxeHne
MPOCTEUIINX
IIPOCTPAaHCTBEHH
bIX (uryp,

HECYIIECTBYIOII
nX 00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpaHHuKH
, I300paxeHue
IIPOCTEUIINX

http://geometry2006.narod.ru/Lessons/10-11/3¢.pptx



http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
https://resh.edu.ru/subject/lesson/4756/

MPOCTPaHCTBEHH
bIX (uryp,

HECYIIECTBYIOII
nX 00BEKTOB

AKCHUOMBI
CTEPEOMETPHUH U
nepBbIe
CIIEICTBUS U3
HHX

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

AKCHUOMBI
CTEpPEOMETPUH U
nepBbie
CIIEICTBHS U3
HHX

http://geometry2006.narod.ru/ILessons/10-11/2.pptx

AKCHUOMBI
CTEpPEOMETPUH U
nepBbIe
CIIEICTBHS U3
HHX. CrIocoObI
3aJTaHuUs TIPSIMBIX
U IIJIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHUs
MIPSIMBIX |
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

10

N3o6pakenne
CEYEHUU
pamMu/Ibl, Kyoa
Y TIPU3MBI,

https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na postroenie sechenii_mno

gogrannikov



http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

KOTOpBIE
IIPOXOJAT Yepes
ux peopa.
N3o6pakenue
[epeceyecHus
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CE4YCHUI
pa3HbIMU
1IBETaMU

11

N3o0pakenne
CEYCHUI
NUpaMUJIbL, KyOa
U TIPU3MBI,
KOTOpBIE
MIPOXOJAT Yepe3
ux peopa.
N3o0pakenne
nepecedyeHust
MOJTYYEHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
Ce4eHNN
pa3sHbIMU
LIBETAMHU

https://resh.edu.ru/subject/lesson/4912/

12

N3o0pakeHue
CEeUEeHNN

https://resh.edu.ru/subject/lesson/4912/ \



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

UpaMu/Ibl, Kyoa
Y TIPU3MBI,
KOTOpBbIE
MIPOXOJISIT Uepe3
ux péodpa.
N3o6pakenne
nepecedeHust
MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYCHUI
pa3HBIMU
[[BETaMU

13

N3o0pakenne
CEYEHHI
UpaMUJIbL, KyOa
U TIPU3MBEI,
KOTOpBIE
MIPOXOAT Yepe3
ux péopa.
N3ob6paxenue
nepeceyeHust
MOJTYYEHHBIX
IJIOCKOCTEM.
PackpamvBanue
MOCTPOEHHBIX
CEYECHMI
pa3HBIMH
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4912/

14

MeTtox cienoB
JUJISL IOCTPOCHUS
CeueHuU

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

15

MeTtox cienoB
JUIs1 IOCTPOEHUS
CEUYCHMH.
CsoiicTBa
repeceyecHun
MPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

16

MeTtopn ciaenoB
JUISL IOCTPOCHUS
CCUCHMI.
CsoiicTBa
MepeceyeHui
MPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15¢.pptx

17

ITocTtpoenue
CEYeHUil B
npamue, Kyoe
MO TPEM TOUKAM
Ha pEOpax.
Cosnanue
BBIHOCHBIX
yepTexe u
3aIKCh I1aroB
MOCTPOCHUS

http://geometry2006.narod.ru/ILessons/10-11/15d.pptx

18

[Toctpoenue
CEYEHU! B

http://geometry2006.narod.ru/Lessons/10-11/15¢e.pptx



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

napamue, Kyoe
MO TPEM TOUKAM
Ha péOpax.
Cosnanue
BBIHOCHBIX
yepTexe u
3aIuCh I1aroB
MOCTPOCHUS

19

ITocTtpoenue
CEe4YcHU! B
nupamuse, Kyoe
10 TPEM TOYKAM
Ha pEOpax.
Coznanue
BBIHOCHBIX
YEpTEXKEN U
3aIMCh I1aroB
OCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

20

ITocTtpoenue
CEeYeHUil B
nipamu/e, Kyoe
O TPEM TOUKAM
Ha pEOpax.
Cosnanue
BBIHOCHBIX
yepTexen u
3aMKCh 11arOB
ITOCTPOCHMS

http://geometry2006.narod.ru/Lessons/10-11/15¢e.pptx

21

IToBTOpEeHue
IUIAHUMETPHH:



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

Teopema o
MIPOMOPLIUOHAIB
HBIX OTPE3KaXx.
IToxoOue
TPEYTOJILHUKOB

22

IToBrOpenue
IJIAaHUMETPUU:
Teopema
Menenas.
Pacuertsl B
CEUYCHHUSIX Ha
BBIHOCHBIX
yeprexax.
Hcropus
pa3BUTHS
IJIAHUMETPUHU U
CTEPEOMETPUHU

23

KontponsHas
pabora

" AKCIOMBI
CTEPEOMETPHHN.
Ceuenus"

24

Bzanmuoe
PaCIOJIOKECHHE
MPSMBIX B
MPOCTPAHCTBE.
CkpeuBaroniue
CA MpsIMBIE.
IIpusnaku
CKPEIIMBAIOIINX

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx



http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

CSl IPSIMBIX.
[TapannenvHble
psIMbIE B
IPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH
"
€IMHCTBEHHOCTH
IPSIMOi
napajuieJIbHON
JTAHHOM IIPSIMOW,
MPOXOALLEH
4yepe3 TOUKY
IIPOCTPAHCTBA U
HE JIeKalllel Ha
JTAHHOM TIIPSIMOM.
Jlemma o
IepeceyeHun
MapajuIeIbHbIX
IPSIMBIX
IUIOCKOCTBIO

26

[TapamrensHOCT
b TPEX MPSAMBIX.
Teopema o Tpéx
napauIeIbHBIX
IPSIMBIX.
Teopema o
CKPEILHBAIOIINX
Cs1 IPSIMBIX

27

[TapannensHoe

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i_ploskostju



http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju

IIPOEKTUPOBAHNE
. OcHOBHBIE
CBOWCTBa
[1apaJuIeIbLHOTO
IIPOEKTUPOBAHHUS
. I3o0paxenue
pasHbIX puUryp B
napajyieaIbHON
IPOEKIHNH

28

IlenTpanpHas
IIPOEKLHUA. YToi
c
COHAITPaBJICHHBI
MU CTOPOHAMH.
Yron Mexny
IPSIMBIMU

http://metodisty.ru/m/files/view/ugol mezhdu_skrechivajuchimisya pr
yamymi 2013 01 20

29

3amaun Ha
JI0Ka3aTeIbCTBO
1 UCCIIEIOBAHME,
CBA3AaHHBIC C
pacToIoKeHUEM
HpﬂMBIX B
IPOCTPAHCTBE

http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimi

Sya pryamymi

30

[TonsiTus:
napauieIbHOCTh
NpSAMON 1
IJIOCKOCTH B
MIPOCTPAHCTBE.
IIpusHax
apajuieIbHOCTH

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx



http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20

psSAMON 1
IJIOCKOCTH.
CaoiicTBa
MapajieJIbHOCTH
IpsIMOM U
IJIOCKOCTH

31

I'eomeTpuueckue
3aJ1a4y Ha
BBIUMCIICHUE U
JI0Ka3aTeNbCTBO,
CBsI3aHHEIC C
MapayieNbHOCTD
10 IIPSIMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

ITocTtpoenue
ce4eHwUs,
MIPOXO/ISIIIIETO
yepes3 JaHHYI0
MPSIMYIO Ha
yepTexe u
napauieIbHOTO
JIPyrou mpsiMOu.
Pacuér
OTHOLIEHUN

http://geometry2006.narod.ru/lessons/10-11/12.pptx

33

[TapannensHas
MPOEKITHS,
PUMEHEHHE JIIIS
MOCTPOEHUS
ceyeHuil Kkyba u

http://geometry2006.narod.ru/Lessons/10-11/13.pptx



http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

napajuieJeuIe I
a. CpoiicTBa
napasienenumnes
a ¥ IPU3MBI

34

ITapamienbHbIe
IUIOCKOCTH.
IIpusnaku
NapajyIeIbHOCTH
JBYX
IJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

35

Teopema o
napauieIbHOCTH
u
€IMHCTBEHHOCTH
IJIOCKOCTH,
MPOXOJALLIECH
yepes TOUKY, He
IIPUHAJICKALLY
10 TaHHOHU
IJIOCKOCTH U
CJIEICTBUS U3
HEE

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

36

CsoiicTBa
napajuieTbHbBIX
IUIOCKOCTEH: 0
napauieIbHOCTH
MPSIMBIX
MepeCeYCHUS
npu
nepeCceueHU



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

JIBYX
napajyIeIbHbIX
IIJIOCKOCTEN

TpeThe

37

CsoiicTBa
napajuieIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napayIebHBIX
MPSIMBIX,
3aKJIIOUEHHBIX
MEXITY
napauieTbHbBIMU
IJIOCKOCTSIMU; O
nepeceyeHun
IIPSIMOM C IByMS
napauieTbHBIMU
IJIOCKOCTSIMU

http://geometry2006.narod.ru/ILessons/10-11/8b.pptx

38

IToBTOpEHHE:
Teopema
[Tudaropa na
IJIOCKOCTH

39

[ToBTOpeHue:
TPUTOHOMETPHUSL
MPSIMOYTOIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa KyOa
"
IPSIMOYTOJIBHOTO



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

mapaICJIaCIInIICa
a

41

Brruucnenue
JUTUH OTPE3KOB B
KyOe u
MPSMOYTOJIbHOM
napaieaenuIe
e

42

Ilepnienqukyisap
HOCTb IIPSIMOH U
IUIOCKOCTH.
IIpusHax
NEPIEHANKYIISAP
HOCTH IIPSIMOU U
IUIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

Ilepnienqukyisap
HOCTb IIPSIMOM U
IJIOCKOCTH.
[TpuzHax
MEPIEHANKYIISAP
HOCTH OPSIMOM U
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

44

Teopema o
CyIIIECTBOBAaHUH
u
€IMHCTBEHHOCTH
MIPSIMOM,
MPOXOIAIIEH
4yepe3 TOUKY

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx



http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://metodisty.ru/m/files/view/geom_10

MPOCTPAHCTBA U
MEePIECHANKYIAP
HOH K
IUIOCKOCTH

45

IImockoctu u
MEPIEHANKYIISP
HBIE UM TPSIMbIE
B
MHOTOI'paHHHKA
X

46

IImockoctu n
NEePHEHANKYISAP
HBbIC UM HpSIMBIe
B
MHOFOFpaHHI/IKa
X

47

[lepnenqukymsap
Y HaKJIOHHAs.
ITocTtpoenue
NEepHEHANKYIIpa
13 TOYKHU Ha
IPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

48

[Tepnienaukyssp
Y HaKJIOHHASI.
[Toctpoenue
MEePIEeHIUKYIIpa
U3 TOYKU Ha
IPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema o Tpéx



http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

NepIEeHANKYISIpa
X (mpsmast u
oOparHas)

50

Teopema o Tpéx
MEPICHIUKYISpa
X (TpsiMast u
oOparHasi)

51

Yron Mexay
CKPEIIMBAIOIIUM
UCsl IPSIMBIMU

52

ITonck
NEePHEHANKYISP
HBIX MPSMBIX C
IIOMOIIIBIO
MEePIEHANKYIISP
HBIX TIOCKOCTEH

53

OproronasibHoe
IPOEKTHPOBAHNE

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

54

ITocTtpoenue
cedeHul kyoa,
IIPU3MBI,
IIPaBUIIbHOMN
IIUPAMHUJIBL C
MTOMOIIbIO
OPTOTOHAJIBLHOM
IIPOEKIINH

http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov

55

IToctpoenue
cedyeHui Kyoa,
IIPU3MBI,

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx



http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

MPaBUWIbHOM
MUPAMHUIBI C
MTOMOIIIBIO
OPTOTOHAJIBHOM
MIPOCKIUU

56

CummMmetpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IJIOCKOCTH.
[Timockoctn
CUMMETpUH B
MHOTOI'paHHHKA
X

57

IIpusHax
MEPIEHANKYIIAP
HOCTH IIPSIMOU U
IJIOCKOCTH Kak
CIIECTBUE
CUMMETpPHH

58

IIpaBunbHBIE
MHOT'OT'PaHHHUKH.
Pacuér
pacCTOSIHUM OT
TOYKH JI0
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

59

[IpaBuibHBIE
MHOTOT'PaHHUKH.
Pacuér
pacCTOSIHUM OT

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx



http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

TOYKHU JO
IIJIOCKOCTH

60

Crnoco6b1
OILyCTHUTb
NEPIIEHIUKYIISP
Bl: CHMMETpHS,
CIBUT TOYKH 110
napajieabHON
IPSIMOiA

http://geometry2006.narod.ru/Iessons/10-11/20h.pptx

61

CaBur 1o
HelapajuleJIbHO
U IIpsIMOti,
U3MEHEHUE
pacCTOSTHUI

62

KontponsHas
pabota
"B3aumnoe
pacnonoxeHue
MIPSIMBIX U
MJIOCKOCTEN B
MpOCTpaHcTBE"

63

IToBTOpEHHE:
YTOJI MEXIY
MMPAMBIMHA HA
IUIOCKOCTH,
TPUTOHOMETPHS
B IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
Teopema

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx



http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

KOCHUHYCOB

64

[ToBrOpeHue:
YTOIl MEXLY
CKPEIIUBAIOIIUM
UCs NIPSIMBIMU B
IPOCTPAHCTBE

65

I'eomeTpuueckue
METO/IbI
BBIUUCIICHUS
yriia MexXay
OpSMBIMU B
MHOTOTpaHHHKa
X

http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

66

JIByrpaHHbIi
yros. CBOMCTBO

JIMHEHHBIX YIVIOB
JIBYTPAHHOTO
yria

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

67

[Tepnenqukyisap
HBIE IIOCKOCTH.
CsoiicTBa
B3aMMHO
MEePIECHANKYIAP
HBIX IIJIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

68

[Tpuznak
MEePIEHANKYIISP
HOCTH
IUIOCKOCTEH;
Teopema o



http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

MPSAMOM
nepeceyeHust
IBYX
IJIOCKOCTEMN
NEePHEHANKYIISAP
HBIX TPETheU
TJIOCKOCTH

69

[IpsamoyronbHbII
napajuieeumnes
; KyO;
U3MEPEHUS,
CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleaeuInes
a

70

Teopema o
JuaroHajiu
IPSIMOYTOJIBHOTO
napasJiesIenume]|
a U CIIEACTBUE U3
Hee

71

CrepeomeTpuue
CKHE U
MMPUKIAIHBIC
3aj1a4m,
CBSI3aHHBIE CO
B3aUMHBIM
PACIOIOKEHUEM
OPSMBIX U
TIOCKOCTH




72

[ToBrOpeHue:
CKpeIIMBaroIIne
sl IpsSIMBIE,
napasuiesibHble
IJIOCKOCTH B
CTaHAAPTHBIX
MHOTOI'paHHHKA
X

73

[Tapa
napajuieIbHbIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIINX
Csl TIPSIMBIX,
paccTosiHue
MEXIY
CKPEIIUBAIOIINM
UCs TIPSIMBIMU B
MPOCTBIX
CHUTYaIHSIX

74

Paccrostaue ot
TOYKH 0
IUIOCKOCTH,
pPacCTOsIHHE OT
NpsSIMOU 10
IIOCKOCTH

http://geometry2006.narod.ru/ILessons/10-11/20d.pptx

75

Beruncnenue
pacCTOsHUM
MEXIY
CKpEIIHBAIOIINM
UCSL IPSIMBIMHU C

http://geometry2006.narod.ru/Lessons/10-11/20f. pptx



http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

IIOMOIILIO
MEePIECHANKYIAP
HOW INIOCKOCTH

76

Tpéxrpanuplit
yrod,
HEPABEHCTBA VIS
TPEXTPaHHBIX
yroB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB AJIs
TPEXTPAHHOTO
yria

77

DJIEeMEHTBI
chepudeckoit
TCOMETPHU:
reoIe3NUYCCKUe
JIMHUH Ha 3eMie

78

KontponsHas
pabora "VYribsl u
pacctosiHus"

79

CucremaTusanu
s 3HAHUH
"MHororpaHHUK
M €T0 DJIEMECHTHI"

80

[Tupamupa.
Buaer nupamu.
IIpaBuibHas

http://geometry2006.narod.ru/Lessons/10-11/24.pptx



http://geometry2006.narod.ru/Lessons/10-11/24.pptx

IupamMujaa

81

[Tpusma.
[Ipsamas n
HaKJIOHHAas
MIPU3MBI.
[IpaBunbHas
pu3Ma

82

[Ipsamoit
napajuieacumnes
>
IIPSAIMOYTOJIbHBIN
napajuieaeumnes
, KyO

&3

Beinykiisie
MHOTOTPaHHUKH.
Teopema Diinepa

84

Beimmykiieie
MHOTOTPAHHUKH.
Teopema
Diinepa.
[IpaBuibHBIE U
MOJTyTIPaBUIIbHBI
e
MHOTOTPAHHUKH

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx

85

KonTtponbHas
pabora
"MHOrorpaHHuK

n

u

86

Ilousatue

http://geometry2006.narod.ru/Lessons/10-11/9a.pptx



http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

BEKTOpa Ha
IUIOCKOCTH U B
IPOCTPAHCTBE

87

CyMMa BEKTOPOB

http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

88

Pa3znoctsn
BEKTOPOB

89

IIpaBumno
napauiesIenunest
a

90

YMHOXEHUE
BEKTOpA Ha
YHCIIO

91

Paznoxxenue
BEKTOpa 10
6asucy Tpéx
BEKTOPOB, HE
JIe)KaIUX B
OJTHOM
IIOCKOCTH

92

CkansipHoe
POM3BEICHNUEC

93

Brramcnenune
yIjia MexIy
BEKTOpaMH B
MIPOCTPAHCTBE

94

[Ipocreitmme
3a]1auu C
BEKTOpaMU

95

IIpocreniume



http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

3a]1auu C
BEKTOpaMU

[Ipocreiimme
96 3a7a44 C
BEKTOpaMHU

[Ipocreitmme
97 3a/1a4M C
BEKTOpaMU

O000menne u
98 CUCTEMAaTH3aIU
3HAHUU

O060061eHnEe U
99 CHUCTEMATU3AIIUA
3HAHUU

Urorosas
100 | xoHTpoIBHAs
pabora

Hrorosas
101 | koHTposBHAA
pabora

0O0001EeHne U
102 | cucremarusamnus

3HAHUU

OBLLEE
KOJINUECTBO
YACOB 10
[TIPOTPAMME

102




11 KVIACC

Koan4yecTBo yacoB

Ne Mara DJIeKTpOoHHbIe nH(poBbIE
Tema ypoka Kontposbnsbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE PeCypChl
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-
IToBropeHue TeMbl klass/priamougolnaia-sistema-koordinat-
) "Koopaunatsl BeKTOpa Ha 1 v-prostranstve-metod-koordinat-
IUIOCKOCTH U B 10439/abstcissa-ordinata-i-applikata-
npocTpaHcTBe" tochki-prosteishie-zadachi-v-
koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
IToBTOpEHNE TEMBI klass/priamougolnaia-sistema-koordinat-
2 "CkasiipHO€E NIPOU3BEIECHNE 1 v-prostranstve-metod-koordinat-
BEKTOPOB" 10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
TloBTOpEHHE TEMBI https://v&./ww.yaklass..m/.p/ geometria/ 1 1-
"BHMECIICHHE YIIIA MENIY klass/prlamougolnala-s1stem.a-koord1nat-
3 1 v-prostranstve-metod-koordinat-
BCKTOpaMH B 10439/ugol-mezhdu-vektorami-
npocTpaHcTBe” skaliarnoe-proizvedenie-9283
[ToBTOpeHue TeMbl
4 "YpaBHeHUEe NpsSIMOid, 1
MPOXOJIAIIEH uepe3 ABe
TOYKH"
YpaBHEHUE ITOCKOCTH,
5 HOpMaJlb, YpaBHEHUE 1
TJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIIIOCKOCTH, 1
HOPMaJIb, YPAaBHEHUE



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263

INIOCKOCTH B OTPEC3KaAX

BektopHoe npounsBeeHue

JIunelinble HEpaBEHCTBA,
JMHENHOE
[IPOrPpaMMUPOBAHUE

JIuHeiiHble HEPABEHCTRA,
JINHEMHOE
IPOrPaMMHUPOBAHUE

10

AHaJIUTHYECKUE METOILI
pacuéra yria Mexay
MPSIMBIMU B
MHOTOI'PaHHHUKAaX

11

ABanuTndyeckue METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMHU B
MHOTOTPaHHHUKAX

12

dopmyna pacCTOIHUS OT
TOYKH 0 IINIOCKOCTHU B
KOOpAHMHATAX

13

Haxoxnenne pacctossHui
OT TOYKH JIO INIOCKOCTH B
KyoOe

14

Haxoxnenue pacctossHui
OT TOYKH JI0 IJIOCKOCTH B
MIPaBUIILHON TUPAMHJIC

15

KontponsHas padota
"AHanuTH4YecKas
reomeTpus"”

16

CedeHnss MHOTOT PAHHHUKOB!




CTaHIApPTHBIC
MHOT'OI'paHHHUKHU

CeueHuss MHOTOT PaHHHUKOB!

17 METOJ] CJIEJIOB
CeueHunsi MHOTOTPAHHHUKOB:
18 CTaHJIapTHBIE TIJIOCKOCTH,
MepeCEeUYECHUs MPSAMBIX U
TUIOCKOCTEN
[TapasienbHble IPSIMBIE U
19 IJIOCKOCTH: TapaJljie/IbHbIE https://resh.edu.ru/subject/lesson/6065/
CEYEHUS
[TapannenbHble TpsIMbIE U
20 MJIOCKOCTH: pacyET
OTHOILLICHUI
[TapamienbHbIe IPsIMBIE U
1 IJIOCKOCTH: YIIIBI MEXKY
CKPEIIMBAOIIUMUCS
MPSIMBIMU
[lepnenukynspHbie
HPAMBIC U IUIOCKOCTH. https://www.yaklass.ru/p/geometria/10-
CTaHJAPTHBIC Taphl klass/perpendikuliarnost-v-prostranstve-
22 TEPIEHINKYISIPHBIX 1044 1/opredelenie-i-svoistva-
IUIOCKOCTEN U NPSMBIX, perpendikuliarnosti-priamoi-i-ploskosti-
CUMMETPUU 12048
MHOTOTPaHHUKOB
TlepreHmKyIspHbIe https://v&.lww.yaklass..m/.p/ geometria/ 1 1-
IPAMEIE B TLIOCKOCTE: klass/prlamougolnala-s1stem.a-koord1nat-
23 v-prostranstve-metod-koordinat-

Teopema O Tpex
NEPIEeHIUKYIAPAX

10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://resh.edu.ru/subject/lesson/6065/

24

[lepnennukynsipabie
MpsIMbIE U TTIOCKOCTH:
BBIYHCIICHUS ITTUH B
MHOTOTpaHHHUKaX

https://resh.edu.ru/subject/lesson/4724/

25

[ToBTOpeHue: miomanu
MHOTOYTOJIbHUKOB,
(dbopMyIBI A4S TUTOIIAIEH,
co00paxeHus moaoous

26

[ToBrOpeHnue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyIBI AJIs TUTOIIAICH,
CO00paxeHus Mo100us

27

[ToBTOpeHue: muomanu
MHOTOYTOJIbHHKOB,
(hopMyITBI JJTs TUTOTIIAICH,
CO00paxeHHs MO100Us

28

IImomann ceuenunii
MHOTOTPaHHUKOB: TIIOMIA M
ITOBEPXHOCTEH, pa3pe3aHms
Ha 4acT, COOOpakeHus
nogoous

https://resh.edu.ru/subject/lesson/6018/

29

IImomann ceuenunit
MHOT'OT'PaHHUKOB: IUIOIIAIH
ITOBEPXHOCTEH, pa3pe3aHms
Ha 4acTH, COOOpaKEeHUs
nogoous

https://resh.edu.ru/subject/lesson/5443/

30

Kontponpnas pabora
"[ToBTOpEHue:
MHOTOI'PAaHHHMKH, CEUECHHUSI



https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/4724/

MHOTOTPaHHHUKOB"

31

O0Bém Tena. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

http://geometry2006.narod.ru/Lessons/10-
11/11/13a.pptx

32

3anaun 00 ynBoeHHH Ky0a,
0 KBaJIpaTtype Kyo0a; o
TPUCEKIIUHU yIyia

33

CrepeomeTpuyeckue
3aJ1auu, CBSI3aHHBIE C
00BEMOM NPSAMOYTOIBHOTO
napajulesienunena

34

[Ipuknaanele 3a1a4u,
CBSI3aHHBIE C BEIYMCIICHUEM
00b&Ma MPSIMOYTOJILHOTO
napauleIenunena

35

O0BEM TIpSIMOil TPU3MBI

http://geometry2006.narod.ru/Lessons/10-
11/11/14b.pptx

36

Crepeomerpuueckue
3a/1a44, CBsI3aHHBIE C
BbIUUCIIEHUEM 00BbEMOB
IIPSIMOM IIPU3MBI

https://resh.edu.ru/subject/lesson/5629/

37

IIpuknanseie 3anauu,
CBSI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brrunicnenne o0bEMOB TEN
C MOMOIIIBIO
OIIPENEIIEHHOIO UHTErpasa.
O06BEM HaKIOHHOM MPU3MBI

https://resh.edu.ru/subject/lesson/4046/

39

Brrunciieaue 00EMOB TEN



https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/5629/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

C MIOMOIIBIO
ONPENECTEHHOTO UHTErpaia.
O6BEM THpaMubI

40

dopmyna oObEMa
nupamubl. OTHOLICHNE
00BEMOB MTUPAMUJI C
OO0IIKM YTIIOM

41

dopmyna o0bEMa
nupaMuipl. OTHOLIEHUE
00bEMOB MTUPAMHU] C
OOIIKM YIIIOM

42

Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOM
TIPU3MBI

43

CrepeomeTpuueckue
3a7a4d, CBSI3aHHBIE C
00bEMAMHU TUPAMH/TBI

44

[TpuknagHeie 3a1a4u 1O
teme "OO0béMEI Tea",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM IPU3MBI

45

[TpuknamHble 3a/1a4u 110
teme "OO0béMEI Tea",
CBs3aHHBIE C 00BEMOM
TTUPAMHU/TBI

46

[Tpumenenne 06BHEMOB.
Brruncnenue paccTosiHus
JI0 INIOCKOCTH




47

KoHnTponbeHas pabora
"O0bEM MHOTOTpaHHUKA"

48

Hunuanpudeckas
MMOBEPXHOCTh, 00pa3yromue
LWIAHAPUYECKON
MTOBEPXHOCTH

http://eeometry2006.narod.ru/Lessons/10-
11/11/2_4 a.pptx

49

Hunuuap. [psamon
KpyTOBOM ILIMJIMHJIP.
[Imomaae moBepxXHOCTH
HAJIUHAPA

50

Konunueckas moBepxHOCTb,
o0pa3yronre KOHHIeCKOH
noBepxHocTH. Konyc

51

Ceuenue koHyca
IJI0CKOCTBIO,
MapaJieabHOM MJI0OCKOCTH
OCHOBaHUS

52

Yceu€HHBIN KOHYC.
N306paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tmomane OOKOBOI
MMOBEPXHOCTH M MOJTHON
ITOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOI
MMOBEPXHOCTH W TIOJTHOM
MTOBEPXHOCTH KOHYCA

55

CrepeomeTpuyeckue
3aJja4M Ha J10Ka3aTeIbCTBO
U BBIUUCIICHUE,



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

MMOCTPOCHUEM CEUCHUIA
HAJIUHAPA, KOHYCa

56

CrepeomeTpuyeckue
3aJja4M Ha J10Ka3aTeIbCTBO
U BBIUUCIICHHUE,
MIOCTPOEHUEM CEYEHUI
IWJIMHIpA, KOHyCa

57

[Tpuknanueie 3amauu,
CBsI3aHHBIE C LIMJIMHIPOM

58

HpI/IKHaZ[HLIC 3ajJa4yu,
CBA3aHHBIC C NWJIMHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

[lepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBI0. Bun n
n300paxKeHue 1mapa

61

[lepeceuenue chepsl u
I1apa ¢ TIOCKOCTBIO.
Kacanwue mapa u cdepsr
IUIOCKOCTRIO. Bua n
1300paxKeHue 1apa

62

VYpaBHeHue cepsl.
[Tnomans cheprr u e€
yacTei

63

CummeTtpusi chepsl 1 mapa

64

CrepeomeTpuyeckue
3aJja4M Ha J1I0Ka3aTeIbCTBO
U BbIUUCIICHUE, CBSI3aHHBIC



https://resh.edu.ru/subject/lesson/4034/

co cepoii 1 mapom,
MOCTPOCHUEM UX CEYEHUU
TJIOCKOCTBIO

65

CrepeoMeTpuyueckue
3a/1a4M Ha JI0Ka3aTeIbCTBO
Y BBIUMCIICHUE, CBSI3aHHBIE
co chepoii u mapom,
MOCTPOEHUEM HX CEUCHUHN
IJIOCKOCTBIO

66

[puknagueie 3amaun,
CBsI3aHHBIE CO cepoit u
IapOM

67

[ToBTOpEHNE: OKPYKHOCTH
Ha MJIOCKOCTH, BBIYUCIICHUS
B OKPYXXKHOCTH,
CTaHIAPTHBIE TOAO0MS

68

Pasznuunsie koMOMHAIINHA
TEJ BpallleHUs U
MHOTOTPaHHHUKOB

69

3amauu no Teme "Tena u
TMOBEPXHOCTH BpalieHus "

https://resh.edu.ru/subject/lesson/4910/

70

3amauu no Teme "Tena u
MOBEPXHOCTH BpalieHus "

71

KontponwHnas pabdora "Tena
Y MIOBEPXHOCTH BpalieHus"

72

O6bém mumuHapa. Teopema
00 00bEMe MPSMOTO
ITMHIpA

http://geometry2006.narod.ru/Lessons/10-
11/11/14c¢.pptx

73

Brruucinenue 00EMOB TEN

http://geometry2006.narod.ru/Lessons/10-



http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
https://resh.edu.ru/subject/lesson/4910/

C TIOMOUIBIO
ONPENECTEHHOTO UHTErpaia.
O0bEM KoHYCa

11/11/16a.pptx

74

[Tmomanu 60KOBOI U
MOJTHOM MOBEPXHOCTH
KOHyCa

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx

75

Crepeomerpuueckue
3a/1a4M, CBSI3aHHEIEC C
BBIYUCIICHHEM 00BEMOB
WIMHPA, KOHYCa

76

[Ipuknagsele 3ana4u 10
TeMe "OOBEMEBI U ILIOIIALN
noBepxHocTe Te"

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx

77

O0BEM 1apa u MapoBOro
cekropa. Teopema 06
o0béme mapa. [nomans
cthepsl.
Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
1rapa, apoBoOro CerMeHTa
Y IIAPOBOTO CEKTOpa

http://geometry2006.narod.ru/Lessons/10-
11/11/17a.pptx

78

[TpuknamHble 3a/1a4u 110
teme "O0béMEI Tea",
CBSI3aHHBIE C 00BEMOM
mapa ¥ Iiomaabo chepsl.
CooTHoIIeHUSsT MEXTY
IUIOMIAIIMH TTOBEPXHOCTEH
1 00bEMaMHU MOJOOHBIX TEJ

http://eeometry2006.narod.ru/Lessons/10-
11/11/17b.pptx



http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

79

ITonoOHEbIe Tena B
npoctpancTe. 3meHnenune
00bEMa MpH MoI00UH.
CrepeoMeTpuueckue
3aaui, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEN
Y TUIOIIAJIEH TOBEPXHOCTEMN

80

KonTponbHas pabora
"[1nouaayu NOBEPXHOCTH U
00bEMBI KPYIIbIX Ten"

81

JIBM>KEHUS IPOCTPAHCTBA.
OTtobpaxenus. [[BuxeHus
U paBeHCTBO (uryp. O6mue
CBOWCTBA JABMKECHHI

82

Bunn nBuxeHuii:
NapaJuIeIbHBIN IIEPEHOC,
LIEHTpaJIbHasl CAMMETPHS,
3epKaJIbHAs] CUMMETPHS,
ITOBOPOT BOKPYT IPSIMOIL

&3

[TpeoOpazoBanus mogo0usI.
[Ipsimas u cepa Ditnepa

84

I'eomeTpuueckue 3agaun Ha
MIPUMEHEHUE JBUKEHUS

85

KontponrHnas pabora
"BekTopsl B mpocTpaHcTBe"

86

O6o0maroriee MOBTOPEHNE
11 mOHATHII U METOIOB
Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTU3ALINS




3HaHuii: "[lapamenbHOCTh
MPSAMBIX U TJIOCKOCTEN B
npocTpaHcTse"

87

O6o0maroiiee MOBTOPEHUE
11 noHATHII 1 METOAOB
Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTU3ALINS
3HaHuil: "BekTopsl B
pocTpaHcTBe"

88

O6o0maroriee MOBTOpeHNE
11 noHATHII 1 METOAOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alHsI
3HaHUi: "BekTopsl B
npocTpaHcTBe"

89

Ob6o0maromiee MOBTOpEeHNE
11 moHATHII M METOIOB
Kkypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIIHsI
3"HaHuit: "O0beM
MHOTOTrpaHHHUKa"

90

O6o0061maroniee NOBTOpEHUE
11 moHATHII 1 METOIOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alUs
3HaHuil: "O0beM
MHOT'OI'paHHHKA"

91

O6o0maroiiee MOBTOPEHUE
11 NOHATHI 1 METOAOB




Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTU3allUs
sgaguii: "Ilnontaan
MOBEPXHOCTU U OObEMBI
KpymibIx Tea"

92

O6o0maroiee MOBTOPEHNE
11 mOHSATHI U METOJIOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIUs
sHanui: "Ilnomanu
MOBEPXHOCTU U OOBEMBI
KpymibIX Ten"

93

Hrorosast kOoHTpoOJIbHAS
pabora

94

Hrorosast KOHTpoOJIbHAS
pabota

95

[ToBTOpenue, 0000IIeHNE U
CHUCTEMaTU3alus 3HAaHU

96

Ucropus pa3sutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX WHKCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

WcTopus pazsutus
CTepEOMETPUH KaK HAyKu U
e€ poib B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIbIOTEPHBIX




TEXHOJIOTUH

98

Uctopus pazButus
CTEpPEOMETPHUU KaK HAyKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJOT UM

99

HcTopus pa3Butus
CTEpEOMETPUH KaK HAyKU U
€€ poJib B pPa3BUTHUH
COBPEMEHHBIX MH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUU

100

Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHU

101

Hcropus pa3sutus
CTEPEOMETPUH KAaK HAyKU U
€€ poiIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pazButus
CTepEOMETPUU KaK HAyKU U
e€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX




1 KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

102







YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

JI.C. AtanacsH, B.®. byty3o0s, C.B. Kanomiies u ap. ['eomerpus: yue6, mis 10-

11 xkin.— M.: TIpocsemenue, 2019

METOANYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
VI.C. AranacsH, B.®. byty3os, I0.A. I'ma3koB u ap. M3yuenne reomerpun B 10-11

KJIacCax: METOJI, PEKOMEHIAMU: KH. i1 yuurelns. — M.:IIpocsenienune, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. TectupoBanue online: 5 — 11 knaccsi: http://www.kokch.kts.ru/cdo

2. Caiit MopnkoBuua A. I. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUECKUX yuuTeneit: http://it-n.ru/communities.aspx?cat no=4510
tmpl=com ,

4. HoBeie TexHonoruu B oOpazoBanuu: http://edu.secna.ru/main

5. Meramkona: http:// www.metashool.ru

6. CaliT 111 caMoo0Opa3oBaHus U OH-JIalH TecThupoBanus: http://uztest.ru/

7. Cnam 'HA. Pemry EI'D : https://math-ege.sdamgia.ru/register

8. I[ToaroroBka k EI'D m OI'D nmo maremarwuke: https://math100.ru/

9. ®oxkcdopa: https://foxford.ru/teacher-dashboard/school classes



10. MunuctepcTBo o6paszoBanus PD: http://www.ed.gov.ru/; http://www.edu.ru/
11. ®UIIN (PenepanbHbIil THCTUTYT NEAATOTMYECKUX U3MEPEHUI )
http://www.fipi.ru/

12. OtkpoiThilt 6ank 3ananuii EI'D mo maremaruke: http://mathege.ru






