MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECca K U3YUEHHUIO0 TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM MO TojaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus it auddepeHnmanud  oOy4eHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEPECEKArOIIHECs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamiensHoe W LEHTpPaIbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIAbHBIE W IEPIEHIUKYJISPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  NEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U TOJIHAS TIOBEPXHOCTH MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTaHApHbIM ~ BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromme TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlleHUsl Ha TIocKocTH. Pa3Béprka muwmmHapa U koHyca. CuMmmerpusi cepbl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKoOB. I[lpu3ma, BnmcaHHas B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHHUKOB M TEJ BPALICHUS: CEYEHUS TUINHIpPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMa KoopauHat B nmpoctpancTBe. KoopauHate! Bekropa. Pasznoxxenue Bekropa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (puryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHM, yCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KilacCU(pUKALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (pOpMHUPOBaTH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXTy 00BEKTaMH, SIBJICHUSMH, IPOLIECCAMHU;

CaMOCTOSITENIbHO (OPMYyITUpPOBaTh 00OOIIEHHS M BBIBOJBI IO pPE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHUSA, HCCICAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTDH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATDH
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBIIBIIATH JAehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHU O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMEHTUPOBATH NOJIYYEHHBIN PE3YJIbTAT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHuA 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

¢ CBOOOJIHO OMEPUPOBATh OCHOBHBIMU TIOHSITUSMH CTEPEOMETPUH MPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX MPU PEIICHUH
reOMETPUYECKHX 3a/1ay;

e KJTAaCCU(UIIUPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

¢CBOOOJIHO  OMEPUPOBATH  TOHSITHUSMU, CBSI3aHHBIMM C  yIJlaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;



e CBOOOTHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOJTHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJJaCCU(PUIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHWUS IS
KJaccuukanuu;

¢ CBOOOJTHO  OMEPUPOBATH  TOHSATUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBITNIOJIHSTH NApPaJLIENIbHOE, IEHTPAJIbHOE U OPTOTOHATIBHOE TPOCKTUPOBAHKE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTHh CEYECHHUS MHOTOTPAHHUKOB Pa3JIUYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOLIAAN MIOBEPXHOCTEW MHOTOIPaHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOZHO OINEpUPOBAaTh MOHATHUAMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPUU
durypes;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

epelIaTh 3aJauyM HA JIOKA3aTEIIbCTBO MATEMAaTHYECKHX OTHOLIEHUHA W
HaXOXKJEHUE T€OMETPUYECKHUX BEJIWYMH, MPUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e IPUMEHATH  INPOCTEUINNE MPOTPAMMHBIE CPEICTBA H  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKaTh, MPEOOpPa3OBbIBATh M MHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIUPOBATh pEANbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh TMpEACTaBlICHUSI 00 OCHOBHBIX JTamax pa3BUTUS TECOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LAIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIWYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNOJB30BATh METOAbl IOCTPOCHHUS CEUEHUW: METOJ CIEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallX HECKOJbKO IIaroB pEHIeHHs, €CIU YCIOBUA
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

e MPUMEHSATH MOTYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATU3UPOBAThH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIIEOBATh MOCTPOECHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
POII, HOC «Mos
1 BBeneHue B ctepeoMeTpuio 23 1 IIKOJIa»
5 B3anmHoe pacnosniokeHue npsMbIx B 5 PO, HOC «Mos mikona»
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1 PO, HOC «Mos uikona»
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5 1 PoUI, LHOC «Mos mkoma»
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYriel 1 paccTosTHUS 16 1 P31, TOC «Mos mxona»
6 MHOrOrpaHHHKH 7 1 POIII, ITOC «Mos mikoma»
7 BekTops! B mpocTpaHcTBE 12 P, TIOC «Mos mkoay
8 [ToBTOpeHMEe, 06001IEHNE U CUCTEMATH3AIUS 5 1 PO, HOC «Mos uikona
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
PoUI, HOC «Mos
1 AHanuTHuecKas reoMeTpus 15 1 KO
) [ToBTOpEeHME, 0000IIEHNE U 15 1 POIIL TIOC «Mos
cucTeMaTu3alus 3HaHui IIKoIa»
POIII, IHOC «Mos
3 OO6BbEM MHOrOrpaHHHUKa 17 1 IKOIA»
POIII, ITOC «Mos
4 Tena Bpamenus 24 1 HIKOJIAY
[Tnomaau moBEpXHOCTU U OOBEMBI POLI, HOC «Mos
5 . 9 1 IIKOJIa»
PYTIBIX TEJ
POIII, IIOC «Mos
6 JIBYKEHHS S 1 IIKOJIa»
7 [ToBTOpeHue, 06001IeHNE 1 17 1 PIIIL, HOC «Mos
CUCTeMaTH3aIHsl 3HAaHUH IHKOIIa»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 1




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo yacos
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonrTpoabubie IIpakruueckue
Bcero U3y4yeHus o0pa3oBaTe/ibHbIE PeCYPChI
n padoThbI padoThbI
OcHoBHbIE NpaBUIa
M300paKeHHs Ha HOC «Mos mkosia»
PHCYHKE TIJIOCKOCTH, 1 https://lesson.edu.ru/lesson/eafa0a32-1bdb-
napajiebHbIX 4654-83dc-
MPSMBIX (OTpGSKOB), 655e76d52c1f?backUrl=%2F02.3%2F10
CepenHbI OTPE3Ka
TlonsTus
CTEPEOMETPHUU:
TOYKA, Ipsmas,
MJIOCKOCTb,
IIPOCTPAHCTBO. POIII
OcHoBHbIE TIpaBUIIA 1 https://www.resh.edu.ru/subject/lesson/4756/sta
M300paKEHNs Ha It/
PHUCYHKE TIJIOCKOCTH,
napauieIbHbIX
HPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3KA
[TousiTus:
MepPECEKAIOIIHECS
HOC «Mos mikosa
MJIOCKOCTH,
1 https://lesson.edu.ru/lesson/5e88f16a-c240-
MepPEeCEKAIIINECS

npsMasi ¥ MI0CKOCTb;
HOJIyIPOCTPAHCTBO

48cc-9adb-db2cab0bdbf7



https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://www.resh.edu.ru/subject/lesson/4756/start/
https://www.resh.edu.ru/subject/lesson/4756/start/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

IToasarus:
nepeceKaronmecs
IUIOCKOCTH,
nepeceKaronmecs
npsiMasi ¥ MI0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHOrorpaHHuKH,
U300pakeHUE
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHuKH,
n300pakeHune
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB

HOC «Mos mikosay
https://lesson.edu.ru/lesson/71146865-7dc2-
493¢-9f03-4a0bbb924bf0

POII
https://www.resh.edu.ru/subject/lesson/5444/

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

AKCHOMBI
CTEPEOMETPUHU U
MIePBBIC CIEJCTBUS U3
HUX

AKCHOMBEI
CTEPEOMETPUHU U
MIePBBIC CIEJCTBUS U3
HUX

AKCHUOMEI



https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/6018/

10

11

CTEPEOMETPUU U
MIePBBIC CIEJCTBUS U3
HuX. CriocoOsI
3aJIaHUsI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHUs
TPSIMBIX |
IUIOCKOCTEi

N3o0pakeHue
CEUYEHUI MUpPaMU/Ibl,
Ky0a ¥ pHu3MBl,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N300paxkenue
NIEPECEUCHUS
MOJIy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
[[BETaMU

N3obpakenue
CeUeHHH MupaMupl,
Ky0a U IpU3MBI,
KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3ob6paxenue
nepeceueHust

POIII
https://www.resh.edu.ru/subject/lesson/5444/

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



https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/4912/

12

13

MOJIYYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[BETaMHU

N3o0pakenune
CeueHH MupaMubl,
Ky0a U IpU3MBI,
KOTOPBIE TPOXOAST
yepes ux péopa.
N3o6paxkenue
nepeceyeHUst
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMU

N300paxkeHue
CEYCHUH MUPaMHIBL,
KyOa ¥ MpHU3MBl,
KOTOpbIE MTPOXOAST
yepes ux péopa.
N3ob6paxenue
nepeceueHus
TIOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue

HOC «Mos mkosia»
https://lesson.edu.ru/lesson/f3bd5ad9-6473-
4¢28-94d2-15cfd5ea83ce

HOC «Mos mkoiay
https://lesson.edu.ru/lesson/d9b3328c-c979-
4eb5-b5a1-947061908eb0



https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0

MOCTPOEHHBIX
CEYEHUM pa3HBIMU
[[BETaMU

14

MeTton ciienoB i
MOCTPOCHUS CEUCHUI

HOC «Mos mkosnay

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-

bfb9-f6da8038efd2

15

MeTto ciienoB i

MOCTPOEHUS CEUCHUH.

CBolicTBa
MepEeCEeUCHU I
TPSIMBIX |
IUIOCKOCTEH

16

Meton cnenoB s

MOCTPOEHUS CEUCHUH.

CaolicTBa
MepeceuyeHU
MPSIMBIX U
IUIOCKOCTEM

17

18

IToctpoenue ceuenuit
B IUpaMu/jie, Kyoe 1no
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTekKe
U 3aIKCh I1aroB
MOCTPOCHHUS

ITocTpoenue ceuenni
B IIpamuie, Kyoe 1o
TpEM TOUKaM Ha
pébpax. Co3nanue



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

BBIHOCHBIX YEPTEXKEN
Y 3aIKCh 11aroB
MIOCTPOEHUS

19

20

21

22

IToctpoenue ceuenuit
B IIpamuie, Kyoe 1mo
TpEM TOUYKaM Ha
p€opax. Coznanue
BBIHOCHBIX YEePTEIKEH
U 3aIKCh I1aroB
MOCTPOCHHSI

IToctpoenue ceuenuit
B IUpaMu/ie, Kyoe mo
TpE€M TOUKAM Ha
pébpax. Coznanue
BBIHOCHBIX YepTexKen
Y 3aIKCh I1aroB
ITOCTPOEHUS

IToBTOpEeHNE
MJIaHUMETPUH:
Teopema o
NPONOPLUUOHAIBHBIX
otpeskax. [Tomobue
TPEYTroJIbHUKOB

IToBTOpEeHne
MJIaHUMETPUH:
Teopema Menemnas.
PacyeTsl B ceueHusIx
Ha BEIHOCHBIX
yeprexax. Mcropus




pa3BUTHSA
IJIAHUMETPUH U
CTEpPEOMETPUN

23

KontponsHas pabora

" AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

24

25

Bzaumnoe
pacnoJioKeHNe
IIPpSAMBIX B
MIPOCTPAHCTBE.
CxpeluBarommecs
npsmbie. [Ipusnaku
CKpEIIMBAIOIINXCS
MPSIMBIX.
[TapamiensHbie
HPSIMBIE B
MPOCTPAHCTBE

Teopema o
CYILLIECTBOBAaHHUH U
€IMHCTBEHHOCTH
IpSAMOi
napasieIbHON
JTAaHHOW MPSIMO1A,
MPOXOIAILIEH uepes

TOYKY IPOCTPaHCTBA

U He JIeKalllel Ha
JTAHHOMW MPSIMOiA.
Jlemma o

POIII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mkosia»
https://lesson.edu.ru/lesson/celade96-43f0-
4e20-bala-94fad9f2f254

POII
https://www.resh.edu.ru/subject/lesson/6065/



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://www.resh.edu.ru/subject/lesson/6065/

nepeceueHUH
napajuIeIbHbIX
NPSIMBIX TUIOCKOCTBIO

26

27

[TapamnensHOCTB
TpeX HPSIMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsiMbix. Teopema o
CKPEIIHBAIOIINXCS
MPSIMBIX

[TapamiensHoe
MPOEKTUPOBAHUE.
OcCHOBHbIE CBOICTBA
napauieIbHOTO
IIPOEKTUPOBAHHUS.
N3o06paxkenue
pasHbIX uryp B
napasieIbHON
MPOEKIINU

POII
https://www.resh.edu.ru/subject/lesson/6065/
HOC «Mos mkosnay
https://lesson.edu.ru/lesson/afd0fb32-eafc-
4bab-beaf-409449af43de

28

LlenTpanbHas
IIPOEKIMsA. YTOI C
COHAIPaBJIICHHBIMU
CTOpPOHaMH. YTOI
MEXy NPSIMbIMHU

29

3amauu Ha
JIOKAa3aTeJIbCTBO U
HCCIIEOBaHuE,
CBSI3aHHBIE C
pacIooKeHueM



https://www.resh.edu.ru/subject/lesson/6065/
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de

IPSIMBIX B
MIPOCTPAHCTBE

30

31

[TonsTus:
[apaJuIeIbHOCTh
IIPSIMOM U TNIOCKOCTHU
B IIPOCTPAHCTBE.
[Ipusnak
napajuieIbHOCTH

HpHMOfI H IIIIOCKOCTH.

CaoiicTBa
IapaJUIEIbHOCTH
IIPSIMOM U INIOCKOCTH

['eomeTpuyeckue
3aJa4yd Ha
BBIUMCIIEHHE U
JIOKa3aTelIbCTBO,
CBSI3aHHEBIE C
MapauieIbHOCTHIO
MPSIMBIX U
MJIOCKOCTEH B
IIPOCTPAHCTBE

POIII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mikosia»
https://lesson.edu.ru/lesson/33cdfabd-effb-
4ddc-b83d-4881413chel?2

32

ITocTpoenne
CeYeHus,
MIPOXOJISIIETO Yepes
JAHHYIO MIPSMYIO Ha
yepTexe U
NapauIeIbHOTO
JIPYrou MpsIMOM.
Pacuér oTHOMICHMI



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12

33

34

[TapamiensHas
MPOEKIINS,
MPUMEHEHUE IS
MOCTPOCHUS CEUCHUI
KyOa u
napajuiesenunesa.
CaoiicTBa
napasuiejenunesna u
TIPU3MBI

[TapannensHbie
IIJIOCKOCTH.
[Ipu3naku
IapaJUIEIbHOCTH
JIBYX IIJIOCKOCTEM

POII
https://www.resh.edu.ru/subject/lesson/6129/

35

Teopema o
napajuIeIbHOCTU U
C€IUHCTBECHHOCTHU
IUIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
IIPUHAIEKALLYIO
JAHHOMW IJIOCKOCTH U
CIIEJICTBUS U3 HEE

36

CBolicTBa
napajuieIbHbIX
IJIOCKOCTEH: 0
napauieIbHOCTH
MPSIMBIX NepeceYeHust
P TIEpECeUCHUN

LHOC «Mos mkoiay
https://lesson.edu.ru/lesson/413f8608-d5el-
49c9-98cc-56e7882ed281



https://www.resh.edu.ru/subject/lesson/6129/
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281

JIBYX MapajliebHbIX
MIJIOCKOCTEH TpeThei

37

KontponsHas pabora
"[TapamiensHOCTh
MPAMBIX U
mIockocTei"

HOC «Mos mxkomay
https://lesson.edu.ru/lesson/eeaOcba7-3fbf-
46dc-863b-971c163ch5e8

38

39

40

[ToBTOpEHUE:
teopema [Tudaropa
Ha IIOCKOCTH

[ToBTOpEHUE:
TPUTOHOMETPUS
MPSIMOYT'OJIBHOTO
TPEYroJIbHUKA
CgoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napajulieJenune1a

41

Brruncnenue
OTPE3KOB B KyO€ U
MPSIMOYTOJIBHOM

napajuiejaenuneae

42

43

[lepnenauKyIsIpHOCT
b IIPSIMOM U
mockocty. [Ipusnak
NEPIEHIUKYIISPHOCT
U IIPSIMOM U
IIJIOCKOCTH
[lepnenauKyIsIpHOCT
b IIPSIMOM U
mockoctu. [IpusHak

POIII
https://www.resh.edu.ru/subject/lesson/4724/
HOC «Mos mkoiay
https://lesson.edu.ru/lesson/fladbfd7-b3c4-
4dee-bd86-261739dbd433

POIII
https://www.resh.edu.ru/subject/lesson/4757/
HOC «Mos mikosnay



https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://www.resh.edu.ru/subject/lesson/4724/
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://www.resh.edu.ru/subject/lesson/4757/

NepPHEHIUKYISIPHOCT
U NPAMOU 1
IJIOCKOCTH

https://lesson.edu.ru/lesson/b19f16d6-3b28-
4043-97b8-8¢7d81318f63

44

45

46

Teopema o
CYLIECTBOBAHUH U
€IMHCTBEHHOCTH
MIPSIMOM,
MIPOXOASIIEH uepes3
TOYKY MPOCTPAHCTBA
Y NEePHEHANKYIISIPHON
K TUIOCKOCTH
[Lnockoctu n
NEePHEHANKYIISIPHbIE
UM IpsIMBIE B
MHOTOIPAaHHHUKAX

IT;mockoct n
NEePHEHANKYIISPHbIE
UM TpsIMBIE B
MHOTOIPAHHHUKAX

HOC «Mos mikosay
https://lesson.edu.ru/lesson/29832d4a-1fd3-
404d-8edb-c55b7c7321c8

POII
https://www.resh.edu.ru/subject/lesson/4748/

47

[Tepnennukynsp u
HAKJIOHHAS.
[TocTpoenue
NEPIEHIUKYJIIpa U3
TOYKH Ha MPSIMYIO

POII
https://www.resh.edu.ru/subject/lesson/6127/

48

[lepnenaukynsp u
HaAKJIOHHAS.
ITocTpoenue
NEPIIEHIUKYJIIApa U3
TOYKH Ha MPSIMYIO



https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://www.resh.edu.ru/subject/lesson/4748/
https://www.resh.edu.ru/subject/lesson/6127/

49

Teopema o Tpéx
HepIeHINKYIIIpax
(mpsimast 1 oOpaTHas)

HOC «Mos mxkomnay
https://lesson.edu.ru/lesson/01225dc3-3cf5-
416¢-b24d-72682hf6ce22

50

Teopema o Tpéx
HEePIEeHIUKYIIspax
(mpsimast u oOpaTHast)

HOC «Mos mxkomay
https://lesson.edu.ru/lesson/46e08a4e-4847-
4be7-b5a7-bf41886e8610

51

52

53

Yron mexny
CKPEIIMBAOIIUMHUCS
MPSIMBIMU

ITouck
NEepPHEHANKYIISIPHBIX
MPSMBIX C TIOMOIIBIO
MEPIECHINKYIISIPHBIX
IUIOCKOCTEH

OproronansHOe
IIPOEKTHUPOBAHHE

54

55

IToctpoenue ceuenuit
Ky0a, IpHU3MBlI,
[IPaBUIILHOMN
NUpaMuIbl €
MOMOILIBIO
OPTOTrOHAJILHOU
MIPOEKITUN
[Toctpoenue ceuenuit
Ky0a, IpU3MBI,
[IPaBUJILHON
MIUPaMUJIBI C
MTOMOILIBIO
OPTOTrOHAJILHOU



https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610

MPOEKIIUU

56

CummeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
MJIOCKOCTH.
[Imockoctu
CHUMMETpPHUH B
MHOTOTpaHHHKaX

57

[Ipn3nak
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IUIOCKOCTH Kak
CJIEJICTBUE
CUMMETpUN

58

[IpaBunbHBIE
MHOTOTPAaHHUKH.
Pacuér paccrosinuii
OT TOYKH 10
IIJIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/4023/

59

[IpaBunbHBIE
MHOTOTPAaHHUKH.
Pacuér paccrosinuii
OT TOYKH 10
IIJIOCKOCTH

HOC «Mos mikosa
https://lesson.edu.ru/lesson/4cc48f0f-53a7-
456f-af7f-7df24bdbe51d

60

CniocoObl 0nyCTUTh
HEPIEHIUKYIIAPHIL:
CUMMETpUS, CIIBUT
TOYKH TIO
napajuieIbHON



https://www.resh.edu.ru/subject/lesson/4023/
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d

IPSAMOi

61

62

63

Casur 1o
HelapajuleIbHON
IIPSIMOM, U3MEHEHHUE
paccTosaHui

KonTponbnas pabota
"IlepneHquKyIsIpHOC
Th TIPSIMBIX H
TJIOCKOCTEN B
npoctpaHcTae”

IToBTOpEHME: yron
MEXy NPSIMBIMH Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

HOC «Mos mkomay
https://lesson.edu.ru/lesson/5c2b3e32-669a-
4f95-b44d-f11bce36f82a

64

[ToBTOpEHME: yroa
MEXIY
CKpCIIUBAOIIUMHUCA
MMpsSAMBIMHA B
IIPOCTPAHCTBE

65

I'eomerpuueckune
METO/1bl BEIYHUCIICHUS
yriaa MEexXIy
psIMBIMU B
MHOT'OI'PaHHHUKAX

66

JIByrpaHHbIN yTOJI.
CBOHCTBO TUHEWHBIX

POII
https://www.resh.edu.ru/subject/lesson/6063/



https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://www.resh.edu.ru/subject/lesson/6063/

YIJI0OB IBYTPAHHOTO
yria

HOC «Mos mkosnay
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-
427d-8705-4bd68ace37a8

67

[IepnieHauKynspHBIE
miockoct. CBoiicTBa
B3aMMHO
MEePIECHINKYIISIPHBIX
IUIOCKOCTEH

68

69

70

71

[Ipn3nak
MEePHEHIUKYISIPHOCT
7 TNIOCKOCTEM;
TeopeMa O MPsMOi
MIepECEUCHUS IBYX
IUIOCKOCTEH
NEepHEHANKYISIPHBIX
TPEThEHN MIOCKOCTH

IIpssMOyTONIBHBIN
napajuleJIenuInesn;
KyO; u3MepeHus,
CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenune1a

Teopema o
JIMaroHaau
MPSIMOYTOJIBHOTO
napasuiesienuIena u
CIIEICTBHE U3 HEE

Crepeomerpuueckue
U IPUKJTIaIHBIC

POIII
https://www.resh.edu.ru/subject/lesson/4748/
HOC «Mos mkosay
https://lesson.edu.ru/lesson/785bacf3-937d-
41ed-8263-51d1c4bf249b



https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://www.resh.edu.ru/subject/lesson/4748/
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b

3a/1a4u, CBSI3aHHbIC
CO B3aMMHBIM
PacIoIOKEeHUEM
MPSIMBIX U TJIOCKOCTH

72

73

IToBTOpeHue:
CKPEILMBAIOIINECS
psIMBbIE,
napajuleJIbHbIE
IUIOCKOCTH B
CTaHapPTHBIX
MHOI'OIrpaHHHUKax

[Tapa mapanienpbHbIX
IUIOCKOCTEH Ha
CKPEITUBAOIIHNXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIIUBAIOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUIX

74

Paccrosgune ot Touku
JIO TNIOCKOCTH,
paccrosiHue OT
NpsMOM 10
IIOCKOCTH

HOC «Mos mxkomnay
https://lesson.edu.ru/lesson/9914060c-1518-
4715-ba25-67a468c3e063

75

Breraucnenue
pacCTOSIHUN MEXY
CKpEIIMBAOIIUMHUCS
MPSMBIMH C
ITOMOIIBIO



https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063
https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063

NEPIEHAUKYIIAPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB
U CHHYCOB JIJIs
TPEXTPAHHOTO yTiia

77

DeMEHTEI
ceprueckoi
T€OMETPHUH:
reoIe3nIecKue
JIMHUH Ha 3eMiie

78

KonTtponbHnas padora
"Vl n
paccrosiHus"

79

Cucremaruzanus
3HAHHI
"MHOrorpaHHuK
€ro 3JIeMeHTHI"

80

81

[Tupamuna. Bunabl
ApaMu/.
IIpaBunpHas
nupamuia

[Ipusma. Ilpamas u
HAaKJIOHHAs [TPU3MBI.
[IpaBunbHas npuzma

POII
https://www.resh.edu.ru/subject/lesson/5866/

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

82

[Ipssmon

HOC «Mos mikosay



https://www.resh.edu.ru/subject/lesson/5866/
https://www.resh.edu.ru/subject/lesson/5443/

napajuleJenunen,
MPSAMOYTOJIbHBII
napajuiejaenumnes, Kyo

https://lesson.edu.ru/lesson/313e7b17-dfc7-
403b-a972-5364c4606a70

Brinykisie
83 MHOTOTPaHHHKH.
Teopema Ditnepa
Breinykisie
MHOTOTPaHHHKH.
84 Teopema Ditnepa.
IIpaBunbHbIE U
MOJTYTIPaBUIIHHBIC
MHOTOI'PaHHUKH
KoHTposbHas padota HOC «Most mkona»
85 "Muororparmu” https://lesson.edu.ru/lesson/53155d80-9927-
4528-8069-845e61973c15
[TonsiTrie BekTOpa HA
86 TIJIOCKOCTH U B ’ POII
https://www.resh.edu.ru/subject/lesson/4758/
MIPOCTPAHCTBE
HOC «Mos mxkomnay
87 CyMMa BEKTOpOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
LHOC «Mos mkoiay
88 PazHoCTh BEekTOPOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
Tpasiio LHOC «Mos mkoiay
89 N — https://lesson.edu.ru/lesson/860a2a3f-4a42-
4ff3-ale8-1f3d962a3d6e
90 YMHOKEHUE BEKTOpA HOC «Mos mkomna»

Ha 9uCJI0

https://lesson.edu.ru/lesson/3fc9c7fb-7b06-



https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://www.resh.edu.ru/subject/lesson/4758/
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653

Paznoxenue Bektopa
1o 6azucy Tpéx

440d-b510-14b1d3624653

HOC «Mos mikosay

91 BEKTOPOB, HE https://lesson.edu.ru/lesson/860a2a3f-4a42-
JIeXKaIUX B OJHOHU 4ff3-ale8-1f3d962a3d6e
MIJIOCKOCTH
POIII
https://www.resh.edu.ru/subject/lesson/5723/
CkansipHoe
92 DOH3BCICHIC LHOC «Mos mkosa
p a https://lesson.edu.ru/lesson/4123c3f0-10e4-
4bee-b08a-323a3526de22
Beruucnenue yria HOC «Mos mxona»
93 MEXTy BEKTOpaMH B https://lesson.edu.ru/lesson/4123c3f0-10e4-
MIPOCTPAHCTBE 4bee-b08a-323a3526de22
94 IIpocreiimue 3anaun POIII
C BEKTOpaMu https://www.resh.edu.ru/subject/lesson/5724/
[Ipocreiimme 3anaumn HOC «Most mkona»
95 P https://lesson.edu.ru/lesson/83f511fa-9d5a-
¢ BEKTOpamH 4f09-9961-72c2ad79a327
96 IIpocreiimue 3amaun POII
C BEKTOpaMuU https://www.resh.edu.ru/subject/lesson/6083/
o HOC «Mos mikosa
[Ipocrerimue 3anaun
97 https://lesson.edu.ru/lesson/dec09c82-4fed-
© BEKTOpamH 45¢5-8h5¢-5016806132hd
O06o0meHue u
98 CHCTEMAaTHU3allHs
3HAHUI
99 0O000meHne n

cuCTeMaTu3anusa



https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://www.resh.edu.ru/subject/lesson/5723/
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://www.resh.edu.ru/subject/lesson/5724/
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://www.resh.edu.ru/subject/lesson/6083/
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

3HAHUH

100 Hroroas 1
KOHTpOJIbHAst paboTa
0O0001EeHue 1

101 CUCTEMAaTH3ALNA 1
3HaHMH
O6o0meHue u

102 cUCTEMAaTU3alUA 1
3HAaHUHU

OBLIEE KOJIMYECTBO
YACOBIIO 102

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa
Ha IUIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHUE TEMBI
"CkansipHoe

IIPOU3BEICHNE BEKTOPOB"

IToBTOpEeHue TemMbl
"Berunicienue yria
MEX/1y BEKTOpaMU B
npocrpaHcree”

IToBTOpEHUE TEMBI
"YpaBHEeHHE MPSIMONH,
MPOXOISIIEH Yepes ABe
Touku" BxomHou
KOHTPOJIb

VYpaBHEHHE IIIOCKOCTH,
HOpMallb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,
HOpMallb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe




IIPOU3BECHUE

10

11

JIuHeitHbIe HEpaBEeHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

JluHeitnble HEpaBEHCTBA,
JIMHEWHOE
MIPOrpaMMUPOBAHHE

AHaTUTHYECKUE METO/IbI
pacuéra yria Mexay
IPSIMBIMU B
MHOTI'OI'paHHHMKaxX

Apanutnyeckue METOAEI
pacuéra yria Mexay
IIOCKOCTSIMH B
MHOT'OI'paHHUKaX

HOC «Mos mikosia»
https://lesson.edu.ru/lesson/01d61361-df8b-
4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/3246a604-2d23-
4324-b67b-feb7f61458ac

12

dopmyiia pacCTOIHUS OT
TOYKHU JO IINIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenne paccrossHuit
OT TOYKH JI0 MJIOCKOCTH B
KyOe

14

15

Haxoxnenue paccrosnuit
OT TOYKH J0 INIOCKOCTHU B
MIPaBUJILHON UPAMHUJIE
KonTponbHas pabota
"AHanuTH4deckas
reomeTpus”

16

Ceuenusa

HOC «Mos mxkomay»



https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/3246a604-2d23-4324-b67b-feb7f61458ac
https://lesson.edu.ru/lesson/3246a604-2d23-4324-b67b-feb7f61458ac

MHOT'OI'paHHUKOB:
CTaHJApTHEBIC
MHOI'OI'PaHHUKHA

https://lesson.edu.ru/lesson/d9b3328c-c979-
4eb5-b5a1-947061908ebh0

17

Ceuenus
MHOTOTPAaHHUKOB: METO]]
CIIEIOB

HOC «Mos mxkomaay»
https://lesson.edu.ru/lesson/eb2f786e-f26-
4bfc-bfb9-f6da8038efd?2

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHHIE TIIIOCKOCTH,
TepecevyeHus MPsIMbIX U
IUIOCKOCTEH

19

20

21

22

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
IIJIOCKOCTH:
napaJljiCJIbHBIC CCUHCHUA

[TapannensHble IpAMbBIE U
IJIOCKOCTH: Pacy€T
OTHOLIEHUH

[TapamiensHble IpsMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKpELIUBAIOIIUMUCS
MPSIMBIMU
[lepnenukynspHsie
IIPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE TIapbl
NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUU
MHOTOTPaHHUKOB

23

[lepnenqukynspHsie



https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

MPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MePIEeHIUKYIIApax

24

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTOTPaHHUKAX

25

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS

26

27

28

29

[ToBTOpenue: mionmaau
MHOT'OYTOJIbHUKOB,
(hopMyIBI 715 TUTOIACH,
COOOpasKeHHsI TIOTOOMS
[ToBTOpenue: miomaau
MHOT'OYTOJIbHUKOB,
hopMyIsl 715 TUTOLIACH,
COOOpaKeHHsI TIOJTOOMS
[Imomanu ceuenuni
MHOT'OTPaHHUKOB:
TJTOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

IInomanu ceueHuit
MHOT'OTPaHHUKOB:
TJTOIIaAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTu,
COOOpaKeHHSI TIOTOOMS




30

KonrponsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

32

33

34

35

36

O05BéM Tenra. O0beM
PSIMOYTOJIBHOTO
napasuiesienuea

3amaun 00 yABOCHUH
Ky0a, 0 KBajpaType Kyoa;
O TPUCEKIUH yTiia
CrepeoMeTpHUECKUE
3a7a4M, CBA3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

[Tpuknanueie 3ana4m,
CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuiesienumesa

O0BEM npsAMOit TPU3MBI

CrepeomMeTrpuueckue
3aJ1a4M, CBA3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
MPSAMOM TPU3MBI

POIII
https://www.resh.edu.ru/subject/lesson/4904/
HOC «Mos mxomnay
https://lesson.edu.ru/lesson/69a0b0ad-42a7-
4cf2-bc03-af670f9b9226

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

HOC «Mos mKkoma
https://lesson.edu.ru/lesson/9146d68c-ba3f-
4906-ba93-2bf74b4c5728

37

[Ipuxknagueie 3a1a4u,



https://www.resh.edu.ru/subject/lesson/4904/
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://www.resh.edu.ru/subject/lesson/5629/
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728

CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI

38

Brruncnenne 00pEM0B
TEJ C TIOMOIIBIO
ONPEACIEHHOTO
uHTerpaia. Oosem
HAKJIOHHOU MPU3MBI

39

Brruncnenue o0pEMoB
TEJ C TOMOIIBIO
OITPENIEIIEHHOTO
uHTerpana. Oobém
MTUPAMHU/IBI

40

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB NUpaMus ¢
00IIUM yTIIOM

HOC «Mos mxkomnay»
https://lesson.edu.ru/lesson/09b75d8c-4¢35-
4cfd-90f9-3e52b600b02a

41

42

43

44

dopmyna o6bEMa
nupamuibl. OTHOILIEHUE
00BEMOB NMUpaMuJ ¢
00IIUM yTIIOM
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
00BbEMaMH HAKJIIOHHOM
TIPHU3MBI
CrepeomeTrpuueckue
3aJjauu, CBS3aHHBIE C

o0BEMaMK MUPaMUIbI

[IpukiiagHele 3aga4u 1o
teme "O0bEMBI TEN",

HOC «Mos mxomnay»
https://lesson.edu.ru/lesson/622c1197-aeb7-
4716-9118-ae4a5843bbc0

HOC «Mos mKkoma
https://lesson.edu.ru/lesson/3f98eedd-821e-
43cd-bdcd-2108dcle3dab



https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6

CB3aHHBIE C 00BEMOM
HAKJIOHHOM IPU3MBI

[Ipukiiaguele 3aga4u 1o
TeMe "OOBEMBI TET",

45 R
CBSI3aHHBIE C 00BEMOM
MU PAMH/TBI
[Ipumenenne 0ObEMOB.
46 Boruncnenue paccTosHus
110 TIOCKOCTH
47 KonTponbnas pabota
"O6bEM MHOTOTpaHHUKA"
Huwmmaapuyeckas
MMOBEPXHOCTb,
48 obpa3 ue PO
pasyIot . https://www.resh.edu.ru/subject/lesson/6300/
WIHHIPHYECKON
MMOBEPXHOCTHU
wiuHap. [psmoi
KH OBog HHF;MHH HOC «Mos mikoia»
49 prr P- https://lesson.edu.ru/lesson/a36b7ed5-e60e-
HOMAL TOBEpRHOCTH 4d3e-914c-15h6498090c6
HWIMH]IpA
Konnueckas POIII
TIOBEPXHOCTB, https://www.resh.edu.ru/subject/lesson/4903/
50 oOpazyromiue HOC «Mos nikoma»
KOHUYECKOU https://lesson.edu.ru/lesson/4ac3c941-1160-
MOBEPXHOCTH. KOHyc 4de7-b279-4e8e94e943ad
Ceuenue KoHyca
HOC «Mos mxomnay
MIJIOCKOCTBIO,
51 . https://lesson.edu.ru/lesson/ce23543e-ad22-
napayiebHON

IIJIOCKOCTH OCHOBaHUA

4a6d-bad8-968b8d49bchf



https://www.resh.edu.ru/subject/lesson/6300/
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://www.resh.edu.ru/subject/lesson/4903/
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf

52

VY ceu€HHbIN KOHYC.

N306paxeHne KOHYCOB U

yCEUEHHBIX KOHYCOB

HOC «Mos mxkomaa»
https://lesson.edu.ru/lesson/4042e696-d7d5-
4028-92ec-716645595d84

53

[Tnomane 60koBOM
IMOBEPXHOCTHU U IOJHON
MMOBEPXHOCTU KOHYCA

54

55

56

ITnowane OOKOBOM
MMOBEPXHOCTH U MMOJHON
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYMCIICHUC,
MMOCTPOEHUEM CEUEHUI
muiInHApa, KOHyCa
CrepeomeTrpuueckue
3a/1a4u Ha
J0Ka3aTesIbCTBO U
BBIYHCIICHUE,
MMOCTPOEHUEM CEUEHU I
IIMHpPA, KOHYyCa

57

58

[TpuknagHeie 3a1a4u,

CBA3aHHBIC C MUJIUHAPOM

[Tpuknanueie 3ana4m,

CBA3aHHLIC C MUJIMHAPOM

59

Ccdepa u map

POIII
https://www.resh.edu.ru/subject/lesson/4034/
HOC «Mos mxkomay»
https://lesson.edu.ru/lesson/1883b552-377f-



https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://www.resh.edu.ru/subject/lesson/4034/
https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d

60

61

62

[lepeceuenue chepsl u
1rapa ¢ TIOCKOCTBIO.
Kacanwue mrapa u cdepsi
IUTOCKOCTHIO. By n
n300pakeHHE mapa

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsr
TUIOCKOCTBIO. Bun
n300pakeHue napa

YpaBHenwue chepsi.
[Tnomane cheprr u eé
JacTer

4ab0-8bfa-11ac51bd0eld

HOC «Mos mxomnay

https://lesson.edu.ru/lesson/d525¢739-2847-

4467-aa79-7bdad419241f

63

64

CummeTtpust cepsl 1
mapa
CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIC
co cepoii u mapowm,
MMOCTPOCHHUEM UX
CEYEHHH TIOCKOCTHIO

65

Crepeomerpuueckue
3aJlauM Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHUE, CBA3aHHBIC
co cthepoii u mapom,
MOCTPOCHUEM HX



https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f

CEUYEHUN MIIOCKOCTBIO

66

67

68

[TpuknamHbIie 33124,
CBSI3aHHBIE CO Cepoit
mapom

[ToBTOpEHMeE:
OKPY)KHOCTh Ha
TUIOCKOCTH, BBIYHUCIICHUS
B OKPY)KHOCTH,
CTaHJIaPTHBIE TIOJJO0MS

Pa3zanunsie koMOMHAIIMN
TEJ BpalllCHHUS 1
MHOT'OTPaHHUKOB

POIII
https://www.resh.edu.ru/subject/lesson/4911/
HOC «Mos mxonay
https://lesson.edu.ru/lesson/d63a983c-ca3c-
4fd8-9013-343e5d0569a4

69

70

71

3amaun o Teme "Tena u
MOBEPXHOCTHU BpaleHus"
3amaun o Teme "Tena u
MOBEPXHOCTHU BpareHus"

KonTtponbHas pabora
"Tena u NOBEPXHOCTH
BpauieHus"

72

O0BEM muIMHpA.
Teopema 06 06bEMe
MPSIMOTO LUJIHH]IPA

73

Brruucnenne 005EMoB
TEJ C TTIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. O0bEM
KOHYca

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



https://www.resh.edu.ru/subject/lesson/4911/
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://www.resh.edu.ru/subject/lesson/4046/

74

ITnowaau 60KOBOM U
MIOJIHOM TIOBEPXHOCTH
KOHYyca

75

CrepeomMeTrpuueckue
3a/1a4M, CBA3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
UIKHpa, KOHyca

76

[IpukitagHele 3ana4m 1Mo
teMe "O0bEMBI U
IIJIOIIAIU ITOBEPXHOCTEN

Ter"

77

78

O06BEM 1mapa 1 I1apoBOro
cekropa. Teopema 00
o0béme mapa. [lnomans
cdepsl.
CrepeomeTrpuueckue
3aJjauu, CBS3aHHBIE C
BbIUUCIIEHHEM 00BEMOB
11apa, I1apoBOro
CerMEHTa U IapOBOIro
CeKTOpa

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
apa ¥ miomajbio
cthepnl. COOTHOIICHHS
MEXTy TUTOIIAIIMHU
MOBEPXHOCTEN 1
00BEMaMH TOTOOHBIX TET

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



https://www.resh.edu.ru/subject/lesson/4910/
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80

81

82

83

84

[Tomo6HBIC TENa B
MIPOCTPAHCTBE.
N3menenne o6béma npu
noxoouu.
CrepeomeTpuyeckue
3aJ1auu, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMOB
TEJ U IJI0IIAIe
MMOBEPXHOCTEMN

KonrpomnbHas pabora
"[1nomanu moBepxHOCTH
1 00BEMBI KPYTJIbIX TEN"

JIBH)KEHMS
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JIBr>KEHUs U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
NBIDKCHUHU

Bunwl nBukeHuit:
MapaJuIebHbIN IIEPEHOC,
LIEHTpAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IPSIMOI

[Ipeobpa3zoBanus
nonobus. [Ipsmas u
chepa Diinepa
I'eomerpuueckue 3agaun
Ha MPUMEHEHHUE
ABHUKCHU A

HOC «Mos mxomnay
https://lesson.edu.ru/lesson/8ae14067-ab4c-
40db-b3a8-a8e8ca33b558

POIII
https://www.resh.edu.ru/subject/lesson/6297/

POIII
https://www.resh.edu.ru/subject/lesson/5731/



https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://www.resh.edu.ru/subject/lesson/6297/
https://www.resh.edu.ru/subject/lesson/5731/

85

[TpakTyeckas pabora
" [IBMKEHUS
npocTtpaHcraa'

86

87

O6o06mraromiee
noBropenue 11 nonstuit
1 METOJI0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alusl 3HAaHHU:
"[TapayienbHOCTH
IPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

Oo6o61aromiee
noBtopenue 11 nmonaruit
U METOJOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3alus 3HaHuH:
"BexTops! B
nmpocTpaHcTae”

88

89

Oo6o0maromree
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTops! B
nmpocTpaHcTae”

O6o0maromiee




90

91

noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3alusl 3HAaHH:
"O6beM MHOTOTpaHHUKA"

Ob6o61matoniee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cUcTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

Oo6o61aromiee
noBropenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMaTH3aINsI 3HAaHUH:
"[Inomaay noBepxHOCTU
1 00BEMBI KPYTIIBIX TET"

92

Ob6o061maromiee
noBtopenue 11 monaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTHU3all1s 3HAHUM:
"[1nomanu noBepxHOCTH
1 00BEMBI KPYTIIBIX TET




Hrorosas KOHTPOJIbHAasA

HOC «Mos mxomnay

93 5 https://lesson.edu.ru/lesson/fc813cd1-3340-
pabota 4260-a2¢7-b96b390dbc19
[ToBTOpeHme, 0600mEeHNE
" CUCTCMaTUu3alusa
.. HOC «Mos nikosa»
3HAHUHN. OCHOBHBIC
94 o o https://lesson.edu.ru/lesson/d7a84a3c-afee-
UTYPBL, QAKTEL, 460a-908e-11c8f1h29b97
TEOpPEMBI Kypca
IUIAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE
U CUCTECMaTHU3aluuAa
.. HOC «Mos mikosia»
3HAHUI: OCHOBHEBIE
95 o o https://lesson.edu.ru/lesson/0f848a3d-9fd0-
UTYPPL, QAKTEL, 4e09-9a32-fed0fe235¢caa
TEOpPEMBI Kypca
TUTAHUMETPUHU
[ToBTOpenue, o6o0IIEHNE
U CUCTEMaTHU3aLUS HOC «Mos urkomna
96 3HaHUN.3agaqu https://lesson.edu.ru/lesson/423037e0-3415-
IIJIAHUMETPUU U METOJIBI 473e-93d9-fb71f50d821e
WX peIICHHS
HOC «Mos mkoma
3ajaun IaHUMETPUHU U
97 https://lesson.edu.ru/lesson/94274688-daf3-
METOJIbI MIX pCICHHA 4822-9b45-2fc442bc1936
[ToBTOpenue, o6o0IIEHNE
U CUCTCMaTHU3alunusa
9 HOC «Mos mxomnay
3HaHui. OCHOBHBIE
98 https://lesson.edu.ru/lesson/b273973d-35¢ef-

¢burypsl, GaxTsl,
TEOpeMBbI Kypca

CTepeOMEeTpUH

4255-a074-8d5ba0561acl



https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1

[ToBTOopenue, 0600ICHNE
Y CHCTEMaTH3aLuUs
3HaHUM.

99

MHOrorpaHHuKH.

[ToBTOpenue, 0600IICHNE
100 Y CUCTEMAaTH3aIIHs
3HaHui. Tena BpaieHus.

3aayn cTepeoMeTpUn 1

101
CIOCOOBI UX PELICHUS

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
102 COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

HOC «Mos mxomnay
https://lesson.edu.ru/lesson/9df54859-5098-
4567-b01c-h733daab872c

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c
https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c




