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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOyYarOIIMMUCS TOHSITHUIHHBIX OCHOB I'€OMETPHUHU, TIPHU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[ens ocBoeHus mporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
M3YYEHUHM T€OMETPUM, KaK COCTABISAIONICH mpeaMeTHON obiactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

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

paclIMpeHre NpeICTaBICHUS O T€OMETPUU KaK YaCTH MHUPOBOM KYJBTYPhI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTYpaX Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJENH;

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

dbopMHpoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IpH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B MIPOBEACHHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YUEHUIO0 TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpP>KaTEIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleIEHHBIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJIIO/IEHUEM MPUHIINAIA TIPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus i auddepeHnmanuu  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPXXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlieiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUICIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeabHOCTh IIIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  HpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]; ©W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosibHas nupamujaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa p&Oep MW OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
NUpaMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMu. CKalasipHOE IPOU3BEJIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: MIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienienumneaa M cienctsus u3 He€. O0bEM npsMON U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocTeio. [IoHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnonodusi, romorTeTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 111apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. I[IpsMoyronpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus mpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapauielbHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETPHS, 3€pPKAJIbHASA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAXKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM AesATEIbHOCTH, JTarloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLICCTBCHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crnoco0 penieHus YydyeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyuyé€ToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TAaKXKe BbIIBUTaTh
IPEAINOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmauu o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTAlUd U OCOOCHHOCTE! ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM HH(POpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIU U YCIOBUAM, OOBACHATH IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBbD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCH(PUIIMPOBATHh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSITH napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
nupamua), F€OMETPUYECKUX TEJ ¢ TPUMEHEHuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIMYHMH, IPUMEHSSI HU3BECTHBIE METOMbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mpoilecce  IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyIupoBaHHON
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJINYMNH;

e UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AHHBIMA C KOMOWHAIMSIMHU TEIN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IUIMHJIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJIEI0B, METOL
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIAararluX HECKOJBKO INAaroB pEIICHUS, €CIH YCJIOBHSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru
1 BBenenue B ctepeoMeTpuio 23 1 2 https://urok.apkpro.ru/
http://www.allmath.ru
B3anMHOe pacnionoxeHue npsMbIx B htpessrnldu.r
2 6 1 https://urok.apkpro.ru/
TIpOCTpaHCTBC http://www.allmath.ru
[TapannensHOCTh NPSIMBIX U TUIOCKOCTEN B hutpeiffiesbcdu.iu
3 8 https://urok.apkpro.ru/
TpOCTPaHCTBe http://www.allmath.ru
IlepnieH qUKYIAPHOCTD MPSAMBIX U Bl s
4 L 25 2 https://urok.apkpro.ru/
IJTOCKOCTEM B MPOCTPAHCTBE http://www.allmath.ru
https://resh.edu.ru
5 VYTiabl ¥ paccTosIHUA 16 1 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
6 MHororpanHuku 7 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
7 Bexrtopsl B mpocTpaHcTBE 12 1 https://urok.apkpro.ru/
http://www.allmath.ru
g [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS 5 ) https://resh.edu.ru
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11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrpoapnste  Tpakruseckue (uu¢poBbie)
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
https://urok.apkpro.ru/
1 AHaUTHYECKas TEOMETPUS 15 1
http://www.allmath.ru
Hosroperme, o6obmense u https://resh.edu.ru
2 . 15 1 https://urok.apkpro.ru/
CHCTEMATH3ANUA SHAHIHI http://www.allmath.ru
https://resh.edu.ru
3 OO0BEM MHOTOTpaHHUKA 17 1 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
4 Tena BpameHus 24 1 2 https://urok.apkpro.ru/
http://www.allmath.ru
[Tnomany moBepXHOCTU U 0OBEMBI hitps://resh.edu.ru
5 9 1 1 https://urok.apkpro.ru/
KpYIJIbIX TC http://www.allmath.ru
https://urok.apkpro.ru/
6 ABmxernus > 1 http://www.allmath.ru
https://resh.edu.ru
7 Hosropenme, 0606meHI:Ie 1 17 2 https://urok.apkpro.ru/
CHCTCMaTH3amH SHAHUH http://www.allmath.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 4







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBUIIA
1300pakeHMs Ha pUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsiTHs crepeoMeTpu:
TOYKa, MpsAMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapajiyICJIbHBIX IMPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypchbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

[ToHsTHS: IEpeceKaroIuecs
TUIOCKOCTH, MTEPECEKAIOIHECs
npsiMasi ¥ IJI0CKOCTb;
MOJIYTIPOCTPAHCTBO

[ToHsTHSA: IEpeceKarouecs
IUIOCKOCTH, MTEPECEKAIONIHECs
npsiMasi ¥ IJI0CKOCTb;
MOJYTPOCTPAHCTBO

MHOrorpaHHukKH,
n300pakeHue MPOCTEUIINX

https://resh.edu.ru/subject/lesson/5444/start/221486/




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHukH,
M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

https://resh.edu.ru/subject/lesson/6018/start/221550/

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxenue
nepeceyeHus MoJy4YeHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3obpakenune ceueHnit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue
MEpCCCUCHU S MOJTYUCHHBIX




12

IJI0cKocTeil. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
peopa. N3obpakenue
NepeceueHus MOIyIeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaAMHU

13

14

N3o0paxenue cedcHMiA
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pébpa. Uzobpaxkenue
IIepeceyeHus MOTyYEHHBIX
mIockocTeil. Packpammusanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Meton cienoB Ui
MOCTPOEHUSI CEUCHU I

15

Meton ciienoB Ui
MOCTPOEHUS CEUCHUH.
CBolicTBa niepecevyeHnit
MPSAMBIX U IJIOCKOCTEN

16

Meron cnenos st
MOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHui
MPSAMBIX U IIOCKOCTEH




17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHUS

18

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
11aroB MOCTPOEHUs

19

[TocTpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH 1 3aICh
II1arOB TTOCTPOCHHS

20

[TocTtpoenue ceueHui B
nupamuze, Kyoe no Tpém
ToukaM Ha pEbpax. Cozanue
BBIHOCHBIX YepPTEKEH U 3aIiCh
I1aroB TIOCTPOSHUS

21

22

[ToBTOpEHME MIAHUMETPUU:
Teopema o
MPOIIOPLIUOHANIBHEIX OTPE3KaxX.
[TogoOue TpeyroJbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMSX HAa BBIHOCHBIX
yepTtexax. Mcropus pazButus
IJJAHUMETPUU U CTEPEOMETPUH




23

24

25

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpemuBarOMMXCs
npsaMbIx. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

TeopeMma o Cy1leCTBOBAaHUH U
€MHCTBEHHOCTH MPSIMOU
MapajyieIbHON JaHHOU
IIPSIMOM, IPOXOIAILEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TAaHHOM MPSMOM.
JlemMma o nepecedueHun
NapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6133/start/272668/

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o TpEx
MapaJUIEIbHBIX IPSIMBIX.
Teopema o ckpelMBarOIUXCs
MIPSIMBIX

27

[TapannensHoE
npoektupoBanue. OCHOBHBIE
CBOMCTBa MapajuieIbHOTO
MIPOCKTUPOBAHUS.
N300pakeHue pa3HbIX GUryp
B MapaJUIEIbHON MPOEKIUHU




28

29

30

enTpanbHas npoekus. Yrou
C COHAIpPaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

3agaun Ha JOKa3aTeabCTBO U
HCCIIeIOBaHKE, CBSI3aHHbIE C
PacrosoKEeHUEM MPSMBIX B
IIPOCTPAHCTBE

[TonsTHs: MapaIenbHOCTh
IPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbHOCTH IPSIMOU U
mwiockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTprueckue 3agaun Ha
BBIYMCIICHUEC U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE

32

[TocTtpoeHue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapaljIeIbHOrO IPYTon
npsMoi. Pacd€r oTHOIEHUI

33

[MapannensHas TpOEKIINs,
MIPUMEHEHHUE JIJIs1 TIOCTPOCHUS
CEUYCHHI Kyba u
napaenenunena. CBoiicTBa




34

napajijiCJICrIcaa U Mpru3mMbI

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TJIOCKOCTEH

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema 0 mapajuIeIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIECH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

36

37

38

39

CaolicTBa napamienbHbIX
IIJIOCKOCTEH: O
MapajIeIbHOCTH MPSIMBIX
IIepeceyeHus pu
IIEPECEUEHUH JIBYX
MapaJuIeIbHBIX TUIOCKOCTEN
TpeTben

CaoiicTBa napamienbHbIX
IUIOCKOCTEMN: 00 0Tpe3Kax
NapajuIeIbHBIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHNHN
MIPSIMOM C IBYMS
MapajuIeIbHBIMU TUIOCKOCTAMU
IToBTOpEeHue: Teopema
[Tudaropa Ha mIocKocTH
IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TpEyroJIbHUKA




40

41

42

CgoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

Brruncnenue 1IMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieNienumnesie

[lepneHMKyIAPHOCTD NPAMON
u wiockocTy. [Ipusnak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

43

[lepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K
IIJIOCKOCTH

45

Ilnockoctu n
MepHEHUKYISIPHbIE UM
MpsIMbIE B MHOTOT'PaHHUKAX

46

Ilnockoctu n
MEPIEHINKYIAPHBIE UM
HpSIMLIe B MHOFOFpaHHI/IKaX

47

[lepnieHqUKYISAp U HAKJIIOHHAS.
[TocTpoenue nepneHauKyIsApa
13 TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/




48

49

50

[lepnienuKynsgp U HAKIOHHAS.
[TocTpoenue nepneHauKysapa
M3 TOYKHU Ha NPAMYHO

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

Teopema o Tpéx
MepHeHIuKyIIpax (mpsmas u
oOpaTHas)

51

52

53

54

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprieH MKy pHBIX
Hp?[MI:IX C IIOMOIIBIO
MEPIEHINKYIISIPHBIX
TIOCKOCTEH

OproronansHoe
IIPOEKTUPOBAHKE

[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPaBUIILHON
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MIUPaMHJIbI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTn cumMmeTpuii B




57

MHOI'OI'paHHHUKax

IIpusnax
NEPIECHIUKYJIAPHOCTU IPSIMON
U IUIOCKOCTH KaK CJIEJCTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOTI'OrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
710 TIOCKOCTH

59

60

61

62

63

HpaBI/IJIBHBIG MHOI'OIrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
710 IJIOCKOCTH

CrniocoObl OMyCTUTh
NEPIEHANKYIISAPEI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

KonTtponbHas pabora
"B3aumHoOe pacnonoxeHue
MPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: yrom Mexay
IIPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCMHYCOB

64

[ToBTOpEHME: YyTOI MEKITY




65

CKPELIMBAIOILUMHUCS MPSIMBIMU
B IIPOCTPAHCTBE
I'eomerpuueckue MeTo bl

BBIYUCIICHUSA yIJia MEXIY
IIpsAMBIMHA B MHOT'OTPpaHHUKAX

66

JIByrpannsblii yroia. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

https://resh.edu.ru/subject/lesson/6063/start/21120/

67

[lepnenukynsapHsie
miockoct. CBolicTBa
B3aUMHO TEPIICHIUKYIISPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/20810/

68

[Ipu3nak
MEPIEeHIUKYIIPHOCTU
IJIOCKOCTE; Teopema o
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
NEPIEHIUKYIJIIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpssMoyToONbHBIM
napajuieJienumes; Kyo;
W3MEpPEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajienenumneaa

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
Hapaﬂnenennne,ua n
cJIeJICTBHE 13 HeE

71

CrepeoMeTpriecKue 1




72

73

IIPUKIAAHBIC 3a/1a4U,
CBsA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IIJIOCKOCTH

[ToBTOpEHMeE:
CKpPEILMBAIOIIKECS IPSIMbIE,
napajulesbHbIE IIJI0OCKOCTH B
CTaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa nmapanienpbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
pacCTosTHUE MEXITY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MPOCTBIX CUTYAIHIX

74

75

76

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Brruncnenue paccrossHuit
MEXK1Y CKPEIIMBAIOIIUMHUCS
MPSMBIMH C TTIOMOIIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpPABEHCTBA IS
TpexrpaHHbIX yrioB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB ¥ CUHYCOB IS
TPEXTPAHHOIO yTiia




77

78

DneMeHTHI chepruIeCcKOM
T€OMETPHUHU: T€0/IE3NUECKUE
JIMHUY Ha 3emiie
Kontposbnas padota "Yribl u
paccrosaHus"

79

CucreMmaruzanus 3HaHUH
"MHOrorpaHHuK 1 €ro
31eMeHTEI"

80

81

82

[Inpamupa. Buael nupamun.
[IpaBunbHas nupamuia
IIpusma. [Ipsimas u HaKJIOHHAA
npusMsl. [IpaBuibHas nmpusma
[IpssMoit napaynenenunen,
IIPSAMOYTOJIbHBIN
napasiesnenunes, Kyo

https://resh.edu.ru/subject/lesson/5866/start/221576/

https://resh.edu.ru/subject/lesson/5443/start/21270/

83

84

85

86

BelTykiible MHOTOTpaHHHKM.
Teopema Ditnepa

Bplnykiible MHOTOTpaHHHUKHU.
Teopema Oitnepa.
[IpaBunbHbBIE U
ITOJTYITPaBUJIbHBIE
MHOT'OTPaHHUKH

KonrtponsHas pabora
"MHororpasHuku"

Ilonstue BCKTOpAa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/4023/start/149352/

https://resh.edu.ru/subject/lesson/4758/start/21648/

87

Cymma BEKTOpOB

88

Pa3HocTh BEKTOpPOB




89 [IpaBuno napamnenenunena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenue BexkTopa o
91 6a3ucy TpEX BEKTOPOB, HE 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
JISKAIUX B OJHOH INTOCKOCTH
92 CkansipHoe pou3BeICHNE 1 https://resh.edu.ru/subject/lesson/5723/start/149167/
93 Beruucnenue yrina Mexuay |
BEKTOpPAaMHU B MPOCTPAHCTBE
[Ipocreiimue 3aga4uu ¢ .
94 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
BEKTOpaMHU
95 [Ipocreiimue 3ana4uu ¢ |
BEKTOpaMHU
IIpocreiimme 3amaqu ¢
96 pocTeiiime 3a1a4n |
BEKTOpaMHU
I N
97 pocTeiilne 3a1a4u ¢ |
BEKTOpaMHU
O06o06menue u
98 Hl . 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
CHCTEeMaTH3alus 3HaHUH
O06001menue u '
99 . 1 https://resh.edu.ru/subject/lesson/5731/start/22407/
CHCTEMAaTH3alHs 3HAHHUI
n
100 TOTOBAasi KOHTPOJIbHAs |
paborta
101 Hrorosast KOHTpOIbHAS |
pabora
102 O06001menue u ) 1
CHCTEeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME TEMBI
"KoopauHaTel BEeKTOpa Ha

IJTIOCKOCTH M B ITPOCTpaHCTBE"

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/5724/start/21892/

[ToBTOpEHME TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPORB"

[ToBTOpEHME TEMBI
"Borunicnenue yria Mexay

BEKTOpaMH B IpoCTpaHCTBe"

IToBTOpEeHue TeMbl
"VYpaBHeHHE PSIMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHeHHE MIOCKOCTH,
HOpMaJb, ypaBHEHUE
TUTOCKOCTH B OTpEe3Kax
YpaBHEHHE MIIOCKOCTH,
HOpMaJb, ypaBHEHUE
IUIOCKOCTH B OTPEe3Kax

BekropHoe npousBeneHue
JInHeliHbIE HEPABEHCTBA,
JUHENHOE
IIPOrPaMMHUPOBAHHE




10

11

JIuHeiiHbIe HEPABEHCTBA,
JIMHEWHOE
MporpaMMHUpPOBaHUE

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
MPSIMBIMUA B MHOTOTpPaHHHKaX

ABpanuTnyecKkue METOAEI
pacuéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTIpaHHUKaX

12

dopmyJiia pacCTOAHUS OT
TOYKHU JO IINIOCKOCTH B
KOOpJIUHATax

13

14

15

Haxoxnenne pacctostHui OT
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenue paccrostHuii ot

TOYKH JO IJIOCKOCTH B
MPaBUJILHON MUPaAMHIE

KonTtponbHas pabora
"AHanutuueckas reomeTpus”

16

17

18

CeueHnss MHOTOTPaHHUKOB:

CTaHAAPTHBIC MHOTOT'PaHHHUKHU

CeueHurss MHOTOTPaHHUKOB:
METOI CIIEIOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
HepeCC‘IGHI/ISI HpSIMI:IX nu
IIOCKOCTEH

https://resh.edu.ru/subject/lesson/4912/start/23573/




19

20

21

[TapannensHble MpsiMbIE U
IJIOCKOCTH: MapajliebHble
CEUYCHUS

[TapannensHbIe IPSIMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHUH

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOIIUMHUCS
IPSIMBIMU

22

[lepnenukynsapHsbIe IPsMbIE
U IIJIOCKOCTH: CTAHIAPTHBIE
apel EPIEHIUKYISAPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

23

[IepnenukynspHbIe IPsMbIE
Y IUIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

24

[IepnenukynspHbIe IPsMbIE
1 IIJIOCKOCTH: BBIYHCIICHUS
JUIMH B MHOTOI'PaHHHKaX

25

26

[ToBTOpEeHMeE: MIOImAIN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
mog00us

[ToBTOpEHME: MIOImAaIN
MHOT'OYTOJILHUKOB, (hOPMYJTbI
JUTSI TUTOIIA/IeH, COOOpakeHUs
nmoxoous




27

28

29

30

31

[ToBTOpeHnue: miomamm
MHOTOYTOJILHUKOB, (hOPMYITbI
JUTS TITOIIA/ICH, COOOpaKeHHUS
og00ust

IImomaau ceuenunii
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS

IImomanu ceuennii
MHOT'OTPaHHUKOB: ILIOIIA TN
MTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHUSI TOT00MS

KontponbHas pabora
"[ToBTOpeHwue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

O0BéM Tema. O0beEM
MPSIMOYTOJIBHOTO
napajuieNienuneaa

32

3amaun 06 yaABOeHUH Ky0a, O
KBajparype Kyoa; o
TPUCEKIUH yTiia

33

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumesa

34

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHHEM
00BEMa MPSMOYTOJIBHOTO




35

napajjicicnuicaa

O0BEM NpsAMOI TPU3MBI

36

37

38

39

CtepeoMeTpHUYecKHe 3a/1auH,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB MPSAMON TPU3MBI

IIpuknanseie 3anayu,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI

Brruncienue 00EMOB TEI C
MOMOIIBIO ONIPEACIEHHOTO
unterpana. Oobém
HaKJIOHHOM MPU3MBI

Brrunciieaue 00bEMOB TET C

MOMOILBIO ONPENEIEHHOTO
uHTerpaia. O6bEM nupamus!

40

dopMmyna 00bEMa MUPAMUIBIL.
OTtHo1eHne 00beMOB
MUpaMHJI C OOIIKUM YTIIOM

41

42

43

dopmyna 00bEMa MUPaAMUIBL.
OTtHo1eHne 00beMOB
MUPaMUJI C OOIITUM yTIIOM
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
HaKJIOHHOM MPHU3MBbI
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
MUPaAMU/IBI

44

[Ipuknagabie 3a1a9u 10 TEME




45

"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKJIOHHOM MTPU3MBI
[Ipuknagubie 3a1a9u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTUPAMUIBI

46

[Tpumenenne 00BHEMOB.
Berurcienue paccTosHus 10
IUIOCKOCTH

47

48

49

50

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

Hunuuapuueckas
MOBEPXHOCTh, 00pa3yroIIre
HWIAHAPUYECKON
MMOBEPXHOCTH

Hunuaap. Ipsamoi kpyrosou
e ap. [Inomans
MIOBEPXHOCTHU LIWJINHJPA
Konnueckas noBEpXHOCTB,
o0pa3ymoIire KOHUIeCKOn
nosepxHocTu. Konyc

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4903/start/22646/

51

CedeHue KOHyca MIOCKOCTHIO,
MapaieIbHOMN MJIOCKOCTH
OCHOBaHUA

52

53

VY ceu€HHBIN KOHYC.
N3006paxeHne KOHYCOB U
YCE€UEHHBIX KOHYCOB

[Tnomans 60koBOM
IMOBEPXHOCTHU U IOJHOM




54

IIOBEPXHOCTHU KOHYCA

ITmomaae 00KOBOM
MMOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUEM
CCUCHHMI ITWIIMHPA, KOHyCa

56

CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeJIbCTBO
BBIYUCIICHUC, ITIOCTPOCHUEM
CEYCHMM LIWIMHPA, KOHYCa

57

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

HpI/IKJ'Ia,I[HHe 3aga4u,
CBA3aHHLBIC C MUJIIMHAPOM

59

60

61

62

Cdepa u map

Ilepeceuenue cdepsl 1 mapa

¢ mIockocThio. Kacanne rapa

1 cephl IIOCKOCThI0. Bua u
n300paxkeHue mapa

Ilepeceuenue cdepsl u mapa

¢ mIockocThio. Kacanne rapa

1 cephl IIOCKOCThI0. Bua u
n300paxkeHue mapa
VYpaBuenue coepsl. [Inomanp
cdepsl u e€ yactei

https://resh.edu.ru/subject/lesson/4034/start/22791/

63

CummeTtpust cdepsl U 1mapa




64

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeyIbCTBO U
BBIYHMCIICHUC, CBA3aHHBIC CO
cdepoii u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/5525/start/22875/

65

CrepeomeTpruueckue 3a1auu
Ha JI0OKa3aTeIbCTBO
BBIYUCIICHUC, CBA3AHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

66

[Ipuknagneie 3a1a4u,
CBsI3aHHBIE CO Cepoit U
mapom

67

68

69

[ToBTOpEHME: OKPYHKHOCTH Ha
IIJIOCKOCTHU, BEIYMCIICHUSA B
OKPY>KHOCTH, CTaHJApPTHBIE
mog00us

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPaHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://resh.edu.ru/subject/lesson/4906/start/84087/

https://resh.edu.ru/subject/lesson/491 1/start/23300/

70

71

3agaun o reme "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtponsnas padora "Tena u
IIOBEPXHOCTHU BpareHus"

72

O6veém mumuHapa. Teopema




73

00 00BEME psIMOTo

WIAH]PA

Brruuciienne 00bEMOB Tel ¢

MIOMOIIIBIO OTIPENIETIEHHOTO 1
uHTerpaita. O0bEM KoHyca

https://resh.edu.ru/subject/lesson/4046/start/23207/

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

7

CrepeomeTpuuecKkue 3a1auH,
CBA3aHHBIC C BIYHUCICHUEM 1
00BEMOB IIMITMHIIPA, KOHYCA

[IpukiaaHbIe 3a1a49H 110 TEME
"OO0BEMBI U ILIOLIAIA 1
noBepxHocrtei Ten"

OOBEM 1mIapa 1 MapoBOro
cextopa. Teopema 00 00BEME
mapa. [Tnomans chepsr.
CrepeomerpHuyeckue 3a1au,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, 11apoBOIo
CErMEHTa U IIapOBOTO
CeKTOpa

https://resh.edu.ru/subject/lesson/4904/start/280336/

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

[IpukanHble 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM I11apa U TIJIOMIAIBI0
cheprl. COOTHOIICHUS MEXTY
IJTOIIAASIMUA TTOBEPXHOCTEN U
00BEMaMU MOLOOHBIX TEN

https://resh.edu.ru/subject/lesson/5629/start/23082/

79

ITomoOusbIe Tena B
npoctpaHcTBe. M3menenne

https://resh.edu.ru/subject/lesson/5732/start/23384/




00BbéMa 1pu o100 H.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBHIYMCIICHUEM
00BEMOB TEJ U ILJIOIIAAEH
IIOBEPXHOCTEH

80

81

82

83

KontponpsHas pabora
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TEl"

JIBM>KEHUS IPOCTPAHCTBA.
OtoOpakenusi. J{BrxkeHus u
paBeHcTBO (puryp. Obuue
CBOIWCTBA JBHKCHUI

Bunnl nsuxeHnii:
napajuieJIbHbIN IEPEHOC,
LIEHTpalbHasi CHMMETPHS,
3epKaibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[Ipeobpa3zoBanus mogoous.
[Tpsimas u cepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKXCHUS

85

86

KonrtponsHas pabora
"BekrTopsl B mpocTpaHcTBe"

O6o6mtaromiee nosropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cUcTeMaTu3alus 3HaHW:
"[TapaysienbHOCTD MPSIMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"




87

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHH:
"BexTopsl B ipocTpaHcTee”

https://resh.edu.ru/subject/lesson/5754/start/149257/

88

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHH:
"BexTops! B mpocTpaHcTee”

&9

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHuH:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromee nosropexue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"O6beM MHOTOrpaHHUKA"

91

O6o6m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"Inomaay MoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06maromee moBTopenue 11
MOHSITUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,




93

cHCTeMaTH3alus 3HaHUI:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

HroroBast KOHTpOJIbHAS
paborta

94

HrtoroBas KOHTpoOJIbHAS
pabora

95

96

97

98

99

[ToBTOpEeHME, 0600IICHNE 1
cUucTeMaTu3alus 3HaHUI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U e
pOJIb B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3Butus
CTEpPEOMETPUU KaK HAyKH U €€
pOJIb B pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3Butus
CTEpPEOMETPUU KaK HAYKH U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




100

Hcropus pa3sButus
CTEPEOMETPUU KAK HAYKU U €€
poJib B pa3BUTHH
COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

101

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U €€
poJIb B pa3BUTHHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
poJIb B pa3BUTHHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
['eometpus, 10 xmacc/ Anexcanmapos A.Jl., Bepuep A.JI., Peokuk B.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemienne

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 11 kimacce/ Anexcanapos A.Jl., Bepuep A.JI., Peoxuk B.1.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Caaksn C.M. U3yuenue reomerpuu B 10-11 kimacce. Kaura gist yanrens.

3uB b. I'. 'eometpus. Jnnaktnyeckue marepuansl 10-11 knace

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru - Poccuiickas 351eKTpoHHas IIKOJIA

https://urok.apkpro.ru/ - bubnuoreka [JOK

http://www.allmath.ru — Bcst Matrematnka B OTHOM MeCTE
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