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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U NPEIMETOB T'yMaHUTApHOIO LHKIIA.
[Tockonpky  JOTMYECKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
OOy4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PELICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHE BBIIBUIATb U ONPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
¢uznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHHU, KaK COCTaBJISAIOUIEH mpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieueHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
cnenu(UYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUHM Ha YIrIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacHIMpeHre MpeACTaBiIeHUs] 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIINUM MUPOM;

dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBATh U HM3ydaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuUH;

dbopMHupoBaHHEe  yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  MOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapPTHHIE CIIOCOOBI pELICHU 3a/1a4;

dbopMHpoOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOSHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU MpPHU
IPOBEJCHUM PACCYXACHUN;

dbopMupOBaHHE yYMEHHUS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs, YMEHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(opMUpOBaHHE MPEICTABICHUS O HEOOXOJUMOCTH  JOKA3aTEJIbCTB  IPU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HAaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSX W MPU U3YUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBistorcs: «lIpsgmble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJEHHOM YpPOBHE OOydYeHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
TCOMETPUUCCKUMH TTOHATHSIMH M HABBIKAMH ITOCJIEI0OBATEIBLHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01MM 1 poecCuOHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble M CKpellMBarouyecs npsmMble. [Ipu3Haky CKpenmBaroOIINUXCs
npsambIX. [TapamiensHOCTh NPSIMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: MapalIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, NApaAJUIEIIBHOCTD TPEX MPSAMBIX, APAILIEIBHOCTD PSIMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B nmapajuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. IlapayienbHOCTh TUIOCKOCTEN: HapalliesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEUYCHU.

[lepneHAUKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAJUICIbHBIE W NEPIEHANUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yIoJI ABYTPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PAHHBIC YTJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJbHBIA — IMAapajuleNieNUMIIE]] W €ro  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEpXHOCTM MHOIOrpaHHuKa. Teopema Ouepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOW nupaMubl. IIpaBuiibHBIE MHOIOTpaHHUKHW: MPAaBHIIbHAs NpU3Ma U



IIpaBWJIbHAs IMpPaMHIA, IPAaBUIIbHASA TPEYTrOJbHAs NUpPaMHUIAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpUsS NIPaBUIBHOU
MTAPAMHUIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NIpPOU3BEJIECHUE
BEKTOPOB.

11 KUIACC

Tesia BpaleHnus

[ToHsATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue moBepxHocTed. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpalleHus] Ha TJIOCKOoCTU. Pa3BépTka numuuapa u koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOM MpPU3MBI, [WIMHIpA, TUpaMuIbl U KoHyca. O0bEM Iapa U 1IapoBOTro
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BnHcaHHas B
WIMHApP, OMUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHUKA,



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. IlpeoOpazoBanue mnomodusi, roMoTeTus. PemieHue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cucTeMa KoopauHart B nmpocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa)TaHCKOW HIEHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

S) puzuveckoe BocIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHHUE COBEpILATh OCO3HAHHBIN BBHIOOP
Oyaymeit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh IPOCKTHYI0 M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

ba3oBble 1ornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W  NPeoOpa3oBBIBaTh  CYXKJICHHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JECTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeQUUUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh WMH(GOPMALIMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbIe YHHMBepPCaAJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
IeJIsIMHu O6H_ICHI/ISI, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$I B
YCTHLIX U IMMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSACHCHHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWACHU, HAILCJIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COIIOCTABJISITH CBOHU Cy}K,lleHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHNs],
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHbIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBapWBaThCS, OOCYX IaTh TMPOIECC U PE3yJbTaT padOoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMHU CTEPEOMETPUU TIpU
pelIeHnH 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCYKICHHUI;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a/1a4;

e KIAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIVIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAY HPSIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTpPaHHUKAMU;



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

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIEC MOHSATUS B
npolecce IMOMCKa PpEelIeHHsT MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOsieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, perarh MPaKTUYECKHE 3a]layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

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

pacro3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUS MEXKY TUIOIIAIIMU IMOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4K Ha BBIUHUCICHUE YIJIOB MEXAY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEUCHMS LWJIMHIIpa
(mapajuienbHO U NEPIEHIUKYIISPHO OCH), CEUCHHS KOHYCa (MapaiieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKIACHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILIECCE IMOUCKA  PEHICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/ladd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 0 bubmmorexa OK
BEJICHUE B CT MeTpH
A p p https://lesson.edu.ru/902.3/777class=77
’ BzaumHoe pacnosiokeHue npsiMbIx B 6 1 0 bubnnoreka [JOK
MPOCTPaHCTBE https://lesson.edu.ru/902.3/77?class=77
3 [TapannensHOCTH NPSIMBIX U g 0 0 bubnuorexa [JOK
IJIOCKOCTEH B IPOCTPAHCTBE https://lesson.edu.ru/902.3/777class=77
4 IleprieHAMKYIAPHOCTD MPAMBIX U 75 0 0 bubnnoreka [JOK
IJIOCKOCTEH B IPOCTPAHCTBE https://lesson.edu.ru/902.3/777class=77
bubmuoreka [JOK
1 1 0
> Y TIIBL 11 pACCTOHHIS 6 https://lesson.edu.ru/902.3/77 7class=77
bu6mmoreka [IOK
6 M 7 1 0
HOTOTPAHHHICH https://lesson.edu.ru/902.3/77?class=77
bu6mmoreka [JOK
7 B 12 0 0
CITOPBL B HPOCTPAHCTBe https://lesson.edu.ru/902.3/77?class=77
8 [ToBTOpenue, 06001IeHUE U 5 ) 0 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://lesson.edu.ru/902.3/77?class=77
OBUIEE KOJIMYECTBO YACOB I10
i 102 6 0

[TPOT'PAMME




11 KJIACC

KoanuyecTBO YacoB
HanmeHnoBaHMe pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne n/m Kontpoabnbie  IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
0
! AHQITHYCCKAS TCOMETPHA 15 ! https://lesson.edu.ru/902.3/77?class=77
) [ToBTOpEeHME, 0000IIEHNE U 15 | 0 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHUH https://lesson.edu.ru/902.3/77?class=77
bu6mmoreka [IOK
3 OO0Bé 17 1 0
PEM MHOTOTpariia https://lesson.edu.ru/902.3/77?class=77
bubmuorexa [JOK
4 T 24 1 0
©J1a Bpattenis https://lesson.edu.ru/902.3/77?class=77
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0 bubnuorexa [JOK
KPYIJIBIX T€l https://lesson.edu.ru/902.3/77?class=77
bu6mmoreka [IOK
6 5 1 0
JlpwiceHus https://lesson.edu.ru/902.3/77?class=77
7 [ToBTOpEeHmEe, 06001IeHNE 1 17 ) 0 bu6mmoreka [JOK
cucTeMaTHu3alis 3HaHuH https://lesson.edu.ru/902.3/77?class=77
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
I[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHBbIEe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

OcHOBHBIE TIpaBHJIa
n300pakeHNs Ha pUCYHKE
IUIOCKOCTH, TapaJuIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepearHBI 0Tpe3Ka

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

[TonsTHA cTepeomeTpun:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajieNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI
OTpe3Ka

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/777class=77

ITonsarus:
IepeCeKarIInecs
MJIOCKOCTH,
MEepECEKAOIINECS Mpsmas
U TIOCKOCTB;
MOJYIPOCTPAHCTBO

ITonsatus:
IepECEKArOIINEC
MIOCKOCTH,
MEPECEKAIOIINECS MPAMas

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77

bu6nmoreka [JOK
https://lesson.edu.ru/902.3/771class=77




U TIOCKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpaHHukH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYILIECTBYIOIIUX
00BEKTOB
MHororpaHHukH,
M300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U
TIepBBIE CIECTBUS U3 HUX

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/777class=77

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
TIEPBBIE CIICICTBUS U3 HUX.
CriocoObl 3a1aHus TIPSIMBIX
U TIJIOCKOCTEH B
MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U
IIOCKOCTEHN

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

10

N3o0pakenune ceueHnit
MpaMHIbl, KyOa 1
MPU3MBI, KOTOPBIC
MIPOXOAAT uepe3 ux péodpa.
N3o0pakenue
nepecedeHus MOTyYeHHBIX

bu6mmorexa [IOK
https://lesson.edu.ru/902.3/771class=77




11

12

IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUpaMHJIbl, KyOa U
MPU3MBbI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3o0pakenue
MepeceyeHus TOTyICHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MMOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

N3o0paxeHue cedcHmit
nUpamMuIbl, KyOa u
MPU3MBI, KOTOPBIE
MIPOXOAAT Yepe3 Ux peodpa.
N306pakenue
MepeceueHus MOIyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMHU IIBETAMU

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/77class=77

13

N3obpakenune ceueHnit
MpaMHibl, KyOa 1
MIPHU3MBI, KOTOPBIE
MPOXOMAAT uepe3 ux peéopa.
N3o0pakenue

bu6mmorexa [IOK
https://lesson.edu.ru/902.3/77class=77




[epeceyeHus MOIYyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMHU

Meton ciienoB A

bu6mmoreka [IOK

14 IMOCTPOEHUS CEUCHU I https://lesson.edu.ru/902.3/77?class=77
Meton ciienoB A

15 MOCTPOEHUS CCUCHUH. bubnnoreka [JOK
CBoiicTBa niepeceueHuit https://lesson.edu.ru/902.3/77?class=77
MPSIMBIX | IJIOCKOCTEH
Meron cnenoB mis

16 MOCTPOEHUS CCUCHUH. bubnnoreka [JOK
CBoiicTBa niepeceueHuit https://lesson.edu.ru/902.3/77?class=77
MPSIMBIX U MJIOCKOCTEH
[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém

17 TOUYKaM Ha péOpax. bubnuoreka [IOK
Co3nanne BEIHOCHBIX https://lesson.edu.ru/902.3/77?class=77
YEepTEKEW U 3alUCh IIaroB
MIOCTPOEHUS
[Toctpoenue ceueHuii B
nupamuie, Kyoe mno Tpém

13 TOUYKaM Ha pEOpax. bubmuoreka [IOK
Co3nannie BBIHOCHBIX https://lesson.edu.ru/902.3/77?class=77
YepTeKel U 3aluch MIaroB
MTOCTPOCHUS

19 ITocTpoeHue ceyenuii B bubnuorexa [IOK

nupamusie, Kyoe mo Tpém

https://lesson.edu.ru/902.3/771class=77




20

TOYKaM Ha pEOpax.
Cozanue BBIHOCHBIX
YEpTEKEU U 3aIUCh 11aroB
IIOCTPOEHHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
TOYKaM Ha pEOpax.
CozaHue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
IIOCTPOEHHUS

bubmuorexa [JOK
https://lesson.edu.ru/902.3/77?class=77

21

IToBTOpEHME
mranuMerpun: Teopema o
IIPOINOPLIMOHAJIBHBIX
orpeskax. [lomobue
TPEYrOJIbHUKOB

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

22

IToBTOpEHME
mIaHuMerpun: Teopema
Menenas. Pacuers B
CEUEHUSAX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS IUIAHUMETPHUH U
CTEPEOMETPUHU

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

23

KonTponbnas padbora
"AKCHUOMBI CTEPEOMETPHH.
Ceuenus"

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

24

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CxkpemmBaronyecs
npsmele. [Ipu3nakn

bu6mmorexa [IOK
https://lesson.edu.ru/902.3/77?class=77




25

CKPEILMBAIOIIUXCS
npsaMsbIX. [TapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUH
Y €IMHCTBEHHOCTH TIPSIMOi
napajyieabHON JaHHOU
IPSIMOH, IIPOXOIAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
U HE JIeXKaIllel Ha JaHHOM
npsMoi. Jlemma o
TepeCceUCHU N
MapajuIeIbHbIX MPSMBIX
IUIOCKOCTBIO

bubmuoreka [JOK
https://lesson.edu.ru/902.3/77?class=77

26

[TapamrensHOCTB TpEx
npsMbIX. Teopema o TpEX
MapaJUICIbHBIX IPSAMBIX.
Teopema o
CKPEIIMBAOIINXCS IPAMBIX

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/777class=77

27

28

[TapannensHoe
MIPOSKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napayienbHOTo
MIPOEKTUPOBAHHSI.
N300pakeHne pa3HbIX
(buryp B mapamuienbHON
MIPOCKIIHH

[lenTpanpHast IPOEKIIHI.
VYo7 ¢ coHanpaBIeHHBIMU
CTOPOHAMU. YTOJI MEXIY

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77




29

30

31

IIpsAMBbIMHA

3amauy Ha I0Ka3aTeIbCTBO
M HCCIIEIOBAHUE,
CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOU U TUNIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbHOCTH IPSIMOU U
mockocTu. CBoMCTBA
[1apaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

['eomeTpuueckue 3agaun
Ha BBIYUCIICHUE U
JIOKa3aTeIIbCTBO,
CBSI3aHHEBIE C
MapaIIIETbHOCTHIO TPSIMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

32

[TocTtpoenue ceuenus,
MIPOXOASIIETO Yepes
JTAHHYIO TIPSIMYIO Ha
YepTekKe U NapajlIeIbHOTO
npyroi npsmou. Pacuér
OTHOLIEHUN

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

33

[TapannensHas npoekuus,
MIPUMEHEHHE IS
MIOCTPOCHHUS CEYeHUI KyOa

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77




34

35

1 TapajuIesIeuIe/a.
CBoiicTBa
napajuiesienuneaa u
MIPU3MBI

[TapamiensHbIE TUIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TJIOCKOCTEH

Teopema o
NapajuieIbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH, MPOXOALIEH
yepes3 TOUKY, He
MPUHAJICIKALLYIO TAHHON
IUIOCKOCTH U CJIEACTBUS U3
HEE

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/77?class=77

36

CBoiicTBa napamiebHbIX
IIJIOCKOCTEN: O
MapajuIeTbHOCTH TPSIMBIX
repecevyeHus: mpu
MepeceYeHU  ABYX
napajuieIbHbIX MJIOCKOCTEH
TpeTben

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
MapajuIeIbHBIX MPSMBIX,
3aKIJIIOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECCYCHUH IPSIMOU C

bubmuorexa [JOK
https://lesson.edu.ru/902.3/771class=77




ABYM: ITapalJICIbHBIMHA
IIJIOCKOCTAMU

[ToBTOpeHue: Teopema

bu6mmoreka [IOK

38 [Tudaropa Ha mIockocTu https://lesson.edu.ru/902.3/77 7class=77
IToBTOpEHue:
39 TPUTOHOMETPUS bubmumoreka [IOK
IIPSIMOYT'OJIBHOTO https://lesson.edu.ru/902.3/77?class=77
TPEyroJIbHUKA
CaoiicTBa Ky0a 1
40 nps[Moyronzﬂoro Bubnmorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
napajuiesenumneaa
Brruncienue mmH
41 OTPE3KOB B KyOe H bubmmoreka [JOK
IPSIMOYTOJIBHOM https://lesson.edu.ru/902.3/77?class=77
napajuiesenumnese
[lepnieHTUKYISIPHOCTD
42 ;1;)11\;3:; TITOCKOCTH: bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77
MePIEHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH
[lepnieHTUKYISIPHOCTD
43 ;1;)11\;3:; TITOCKOCTH: bu6mmoreka [JOK
https://lesson.edu.ru/902.3/77 7class=77
MePIEHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH
Teopema o CyleCTBOBaHUU
44 U €JUHCTBEHHOCTH bu6mmoreka [JOK

MPSAMOM, IPOXOIAIIEN
4yepe3 TOUKY IMPOCTPAHCTBA

https://lesson.edu.ru/902.3/77class=77




U TEPIICHINKYISIPHON K
IJIOCKOCTH

IImockoctu u

45 MEePIECHANKYIISIPHBIE UM bubmmoreia HOK
https://lesson.edu.ru/902.3/77?class=77
MpsiMble B MHOTOTPaHHHUKAX
[InockocTtu u
46 MIEePICHIUKYIISIPHBIC UM BruGmnorexa LIOK
https://lesson.edu.ru/902.3/77?class=77
MpsiMble B MHOTOTPaHHHUKAX
[lepnenpukymnsap u
47 HakJioHHad. [TocTpoenue bubnnorexa [JOK
MEPIEHIUKYIISpa U3 TOUKU https://lesson.edu.ru/902.3/77?class=77
Ha TPSIMYIO
[lepnenpukymnsap u
43 HakJioHHad. [Toctpoenue bubnnorexa [JOK
MEPIEHIUKYIISpa U3 TOUKU https://lesson.edu.ru/902.3/777class=77
Ha TIPSIMYIO
TeopeMma o Tpéx
49 HeplI;eH)II/IKYJI')Iﬂan (mpsimast bubmorexa HOK
https://lesson.edu.ru/902.3/77?class=77
u oOparHast)
TeopeMma o Tpéx
50 HepECHI[I/IKyEHan (mpsimast Bubmiorexa LIOK
https://lesson.edu.ru/902.3/77?class=77
u oOpaTHast)
VYron mex
51 CKpCIHI/IBaIJi)}I]_HI/IMI/ICH bubmorexa HOK
https://lesson.edu.ru/902.3/77?class=77
MPSIMBIMU
[Touck nepreHKYIAPHBIX BuGmiorexa [IOK
52 MPSAMBIX C TOMOIIBIO

MEPIEHIUKYISIPHBIX

https://lesson.edu.ru/902.3/777class=77




IJIOCKOCTEH

53 OproroHaibHOE bubmmoreka [JOK
MPOEKTUPOBAHUE https://lesson.edu.ru/902.3/77?class=77
[TocTpoenue ceuenmii kyoa,
54 IIPU3MBI, [TPaBUIILHOMN bubmumoreka [IOK
MUPAMUBI C TOMOILBIO https://lesson.edu.ru/902.3/77?class=77
OPTOTrOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyoa,
55 IIPU3MBI, IPABUIBHOU bubnnorexa [HOK
MUPaMUJIbI C TOMOLIBIO https://lesson.edu.ru/902.3/77?class=77
OPTOTrOHAJILHOM MPOEKINH
Cummertpus B
IIPOCTPAHCTBE
56 O'I;HOCEITCJII)HO TJTIOCKOCTH. Bubnnorexa LIOK
. https://lesson.edu.ru/902.3/77?class=77
[InockocTu cummeTpuil B
MHOTOTpaHHUKAX
IIpusnax
57 MEPIEHUKYISIPHOCTH bubnnorexka [JOK
MPSIMOMN U TUIOCKOCTH KaK https://lesson.edu.ru/902.3/77?class=77
CIIEICTBUE CUMMETPUU
IIpaBunbHbBIE
53 MHOIOrpaHHUKHU. Pacuér bubnuoreka [IOK
pPacCTOSTHUM OT TOYKHU JI0 https://lesson.edu.ru/902.3/77class=77
MJI0CKOCTH
IIpaBunbHBIE
59 MHOTOrpaHHuKHU. Pacuér bubmuorexa [IOK

paCCTOHHI/Iﬁ OT TOYKH JO
IIIIOCKOCTH

https://lesson.edu.ru/902.3/771class=77




Crnioco0sl OMyCTUTh

60 NEPIEHIUKYJISAPBI: bubmumoreka [IOK
CUMMETPHUS, CABUT TOYKHU https://lesson.edu.ru/902.3/77?class=77
I10 TIapAJUIEIBHON IIPSMOM
CrBur 1o HenapaieIbHON
61 HII)[;IMOIZ I/ISMCH]ZHI/IG bubmmoreia HOK
. https://lesson.edu.ru/902.3/77?class=77
paccTostHuM
KonTponbnas pabora
& "B3zauMHoOe pacrnonoxxeHue bubnnoreka [JOK
MPSMBIX U IJTIOCKOCTEH B https://lesson.edu.ru/902.3/77?class=77
npoctpaHcTae"
[ToBTOpEHME: Yroy MexIy
MPSIMBIMU Ha TJIOCKOCTH,
63 TPUTOHOMETPHS B bubnnoreka [JOK
MPOU3BOJILHOM https://lesson.edu.ru/902.3/77?class=77
TpEeYroJbHUKE, TeopemMa
KOCHHYCOB
[ToBTOpEHME: Yros Mex
64 CerH_IEBaIOI_uZII;II/IC}I v bubmorexa HOK
https://lesson.edu.ru/902.3/77?class=77
MPSIMBIMU B ITPOCTPAHCTBE
I'eomeTpuueckue MeToabl
65 BBIYMCIICHUS YIJIa MEXY bubnmnorexa [JOK
MPSIMBIMU B https://lesson.edu.ru/902.3/77?class=77
MHOT'OTPaHHUKAX
BYT'PaHHBIN yTOJI.
66 gBZII;II():TBO nnzsﬁHLIx YIJI0B bubmmorexa LIOK
https://lesson.edu.ru/902.3/77?class=77
JBYTPAHHOI'O yria
67 [lepnenukynsapHsie bubnnorexa [JOK

mwrockoctu. CBOMCTBA

https://lesson.edu.ru/902.3/77?class=77




68

B3alMHO
MEPIEHINKYIISIPHBIX
IJIOCKOCTEN

[Tpusnak
HEPIEHIUKYJIIPHOCTU
IUIOCKOCTEH; TeOpeMa 0
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
NEPIEHIUKYISIPHBIX
TpeTheN IIIOCKOCTH

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

69

[IpsiMoyTonbHBIMA
napajuiesienunes; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIbHOT'O
napajuiesienuneaa

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

70

71

72

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO
napajenenurena u
CJICJICTBHE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAHbIE 33]a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
TUTOCKOCTH

IToBTOpEHME:
CKpeELIUBaIOIINEC
MpsIMBIE, MapaJUIeIIbHbIC
IIJIOCKOCTH B CTaAaHAAPTHBIX
MHOT'OrpaHHUKax

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

bu6mmorexa [IOK
https://lesson.edu.ru/902.3/77?class=77




73

[Tapa nmapanienpbHBIX
MIOCKOCTEM Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEX1y
CKPEITUBAIOIIMMHUCS
MPSIMBIMHU B TTPOCTHIX
CUTYaIHIX

bubmuoreka [JOK
https://lesson.edu.ru/902.3/77?class=77

74

PaccrostHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
MPSMOH 10 TIJIOCKOCTH

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

75

Beruncnenue paccrossHun
MEXIY
CKpELIUBAIOIIMMUCS
MPSMBIMU C TIOMOIIBIO
NIEPIECHIUKYIIAPHON
IIJIOCKOCTH

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

76

77

Tpéxrpannsiii yro,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOIO
yria

DneMeHTHI chepruyecKoit
T€OMETPHH: Fe0Ie3NUECKUe
JMHUM Ha 3emiie

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/777class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/771class=77

78

KonTponbhas padbora
"VYrisel u paccTosaus"

bu6mmorexa [IOK
https://lesson.edu.ru/902.3/77class=77




CucreMaTu3anus 3HaHuH

bu6mmoreka [IOK

HM
” Hororp ? HHIICH €ro https://lesson.edu.ru/902.3/77class=77
9JIEMEHTHI
I1 .B
80 HI/I;I p;;/II/II/I HaH :];HI:JI'IBHaﬂ bubmorexa HOK
p AP https://lesson.edu.ru/902.3/77?class=77
nupamMuaa
I1 I
81 H;);chl)\fi{aﬂplf NII/IT:\/II:,I bubmorexa HOK
p ’ https://lesson.edu.ru/902.3/77?class=77
[IpaBunbHas npuzma
L, | ookt napantcrenumes, Buamorera LIOK
PAMOYTOI https://lesson.edu.ru/902.3/77?class=77
napaiesienurnes, Kyo
B
23 H:};Km;le Teonena bu6mmoreka [IOK
MHOTOIPaHHUKH. M
. p p https://lesson.edu.ru/902.3/77?class=77
Ditnepa
Beimykiisie
w g}ulororpall_llmmm. Teopema BuGmorexa LOK
1repa. LIpABIUIBHLIC https://lesson.edu.ru/902.3/77class=77
MOJTYTIPaBUIBLHBIE
MHOTOTPaHHUKHU
35 KonrtponsHas pabora bubnuoreka [IOK
"MHororpanHuku" https://lesson.edu.ru/902.3/77class=77
y [TonsTHe BekTOpa Ha Bumorexa LIOK
TIOCKOCTH H B https://lesson.edu.ru/902.3/77?class=77
MIPOCTPAHCTBE
bu6mmorexa [IOK
87 C
yMMa BEKTOpOB https://lesson.edu.rw/902.3/772class=77
88 Pa3nocTh BekTOpOB bubnmnoreka [JOK




https://lesson.edu.ru/902.3/77?class=77

29 [TpaBumno bubmumoreka [IOK

napasiesnenunena https://lesson.edu.ru/902.3/77?class=77
90 YMHOXEHHE BEeKTOpa Ha bubnmoreka [JOK

YHCIIO https://lesson.edu.ru/902.3/77?class=77

Paznoxxenue BexkTopa o
01 6a3ucy TpE€x BEKTOPOB, HE bubnuorexa [JOK

JeXKalUX B OJHON https://lesson.edu.ru/902.3/77?class=77

IJIOCKOCTH
92 CkansipHO€E IIpOU3BEIEHUE bubmorexa HOK

https://lesson.edu.ru/902.3/77?class=77

93 Brrauciienue yria Mexmy bubmmorexa [IOK

BEKTOpPaMH B IIPOCTPAHCTBE https://lesson.edu.ru/902.3/77?class=77
94 [Ipocreimue 3anaqu ¢ bubnuoreka [IOK

BEKTOpaMHU https://lesson.edu.ru/902.3/77?class=77
05 IIpocreimue 3anaun ¢ bubnuoreka [IOK

BEKTOPAMHU https://lesson.edu.ru/902.3/77class=77
96 [Ipocreiimue 3anaun ¢ bubnnoreka [JOK

BEKTOpaMH https://lesson.edu.ru/902.3/77?class=77
97 IIpocreimue 3anaun ¢ bubnuoreka [IOK

BEKTOpaMHU https://lesson.edu.ru/902.3/77?class=77
08 O6o0mmenue n bubmuorexa [JOK

cucTeMaTu3auus 3HaHUI https://lesson.edu.ru/902.3/77?class=77
99 O6o06menue bu6mmorexa [IOK

cucTeMaTu3alus 3HaHu| https://lesson.edu.ru/902.3/77?class=77
100 Hrorosast KOHTpOIbHAS bubnuorexa [IOK

paborta https://lesson.edu.ru/902.3/77?class=77
101 Hrorosast KOHTpOIbHAS bub6nuorexa [IOK




paborta

https://lesson.edu.ru/902.3/77?class=77

102

O0600111EHE U
cucTeMaTu3alus 3HaHUu|

bubmuoreka [JOK
https://lesson.edu.ru/902.3/77?class=77

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102




11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE PECYPChI
padoThI padoThI
[ToBTOpEHME TEMBI
1 "KoopauHatel BeKTOpa Ha 1 0 0 bubmuorexa [JOK
IJIOCKOCTH U B https://lesson.edu.ru/902.3/77?class=77
npocTtpascTae”
) ?(;)1]:;;:;11{{:: NP 1 0 0 bubnunorexa LIOK
" https://lesson.edu.ru/902.3/777class=77
MIPOU3BEJICHUE BEKTOPOB
[ToBTOpEHME TEMBI
3 "Beluucienue yria Mexay 1 0 0 bubnuoreka [IOK
BEKTOpaMHU B https://lesson.edu.ru/902.3/77 7class=77
npoctpaHcTae"”
IToBTOpEHME TEMBI
4 "VpaBHEHHE TPSMOH, 1 0 0 bubnuoreka [IOK
MPOXOIALLEH uepes ABe https://lesson.edu.ru/902.3/77?class=77
TOYKH"
YpaBHEHHE IIOCKOCTH,
5 H(lijaJ'II), ypaBHEHUE 1 0 0 bubmmoreia HOK
https://lesson.edu.ru/902.3/777class=77
MJIOCKOCTH B OTpE3Kax
YpaBHEHHE TIOCKOCTH,
6 H(praJ'II) ypaBHEHUE 1 0 0 bubmmoreia HOK
’ https://lesson.edu.ru/902.3/77?class=77
MJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1 0 0 bubmmorexa HOK
https://lesson.edu.ru/902.3/77?class=77




JIuHeiiHble HEpaBEeHCTBA,

MHOTI'OI'PpaHHUKOB!

g IHHeHHOe bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77
porpaMMHUpPOBaHUE
9 f;;:;f;;e HepaBeHcTRa, bubmuorexa [JOK
https://lesson.edu.ru/902.3/77 7class=77
MIpOrpaMMHUPOBaHUE
AHaIUTHYECKUE METOIBI
10 pacuéra yriia Mexay bubnuorexa [JOK
MPSIMBbIMU B https://lesson.edu.ru/902.3/77?class=77
MHOTOI'PaHHHKAX
AHaIuTHYECKHE METOIBI
11 pacuéra yria Mexay bubnuorexa [JOK
IJIOCKOCTSIMHU B https://lesson.edu.ru/902.3/77 7class=77
MHOTOI'PaHHHKAX
dopMmyJia pacCTOSIHUS OT
12 Toqlzcnyao IEHOCKOCTH B bubmorexa HOK
https://lesson.edu.ru/902.3/77 7class=77
KOOpJIMHATaX
Haxoxnenne paccTosHmii
13 oT TquIlI/I o HI?'IOCKOCTI/I B bubmmorexa [OK
https://lesson.edu.ru/902.3/777class=77
Kyoe
Haxoxaenue paccrosHuit
14 oT TO‘{KHI/I o HIJ)'IOCKOCTI/I B bubmorexa HOK
. https://lesson.edu.ru/902.3/77class=77
MPaBUIILHON TUPAMUJIC
KonTtponbHas padora
15 "AHaJI:I)HTI/IquKI;ﬂ Bubmmorexa LOK
" https://lesson.edu.ru/902.3/777class=77
reoOMeTpus
16 Ceuenust bubnmuotexa [JOK

https://lesson.edu.ru/902.3/77class=77




CTaHJApPTHBIC

MHOTOIPaHHUKH
CeueHus
17 MHOTOTPAaHHUKOB: METO/T Bubmmorexa LHOK
https://lesson.edu.ru/902.3/77 7class=77
CJICIOB
CeucHus
MHOTOTPaHHUKOB:
18 CTaH,I[a;)THBIe IUIOCKOCTH Bubmmorexa LIOK
’ https://lesson.edu.ru/902.3/77 7class=77
MePECCUCHHS TPSIMBIX U
IJIOCKOCTEH
ITapamrensHbIC IPSMBIC U
19 HJI(I))CKOCTI/II HapaJII)JIeJIBHBIC Bubnuorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
CCUYCHHUS
ITapamrensHbIC IPSIMBIC U
20 HJI(I))CKOCTI/II pacqu Bubnnorexa LIOK
. https://lesson.edu.ru/902.3/77?class=77
OTHOIIICHUH
[TapannenbHble psiIMbIE U
71 IJIOCKOCTH: YIJIBI MEXAY bubnnorexka [JOK
CKPEITUBAOIINMUCS https://lesson.edu.ru/902.3/777class=77
PSIMBIMU
[lepnienaukynsipHbIC
MPSIMBIE U TJIOCKOCTU:
CTaHJIapTHBIC TTaphI
22 HepHJZHIJ)II/IKy.]'ISIpI—l:BIX Brbmiorexa LIOK
- https://lesson.edu.ru/902.3/77class=77
MJIOCKOCTEH U MPSMBIX,
CUMMETPUU
MHOT'OTPAHHUKOB
7 [IepnieHauKynsIpHBIE bubnnorexa [JOK

MMPAMBIC U ITJIIOCKOCTH:

https://lesson.edu.ru/902.3/77?class=77




Teopema o0 Tpex
NEePIEeHIUKYIIsIpax
[lepnenaukynspHbie
NPSIMBIE U INIOCKOCTU:

bu6mmoreka [IOK

24 BBEIYHCJICHUS JUIUH B https://lesson.edu.ru/902.3/77?class=77
MHOTOI'PaHHHUKAX
[ToBTOpenue: miomanu
)5 MHOTOYTOJIbHUKOB, bubnuorexa [JOK
dbopMyIbI IS TTOIIACH, https://lesson.edu.ru/902.3/77?class=77
COOOpakeHUS TI0T00US
[ToBTOpenue: miomanu
26 MHOT'OYTOJIbHUKOB, bubnnorexa [HOK
dbopMyIbI 1S TLTOIIACH, https://lesson.edu.ru/902.3/77?class=77
COOOpakeHUS TI0100US
[ToBTOpenue: miomanu
7 MHOTOYTOJIbHUKOB, bu6mmoreka [IOK
(bopMyIIBI TS TUTOIIA/IEH, https://lesson.edu.ru/902.3/77?class=77
Co00paxeHus moao0us
IInomanu ceuenuit
MHOTOTPaHHUKOB:
28 rmoma)lpn MMOBEPXHOCTEN bubmorexa [TOK
’ https://lesson.edu.ru/902.3/77 7class=77
pa3pe3aHus Ha 4acTu,
CO00paxeHus moao0us
IImomaan ceuenunit
MHOTOTPaHHUKOB:
29 nnomalfn MMOBEPXHOCTEN bubmorexa [TOK
’ https://lesson.edu.ru/902.3/77 7class=77
pa3pe3aHus Ha 4acTu,
CO00paxeHus moao0us
30 Kontposnbnas pabota bubnuotexa [JOK




"[ToBTOpEHME:
MHOTI'OIrpaHHUKH, CCUCHUA

https://lesson.edu.ru/902.3/77?class=77

MHOTOIPaHHUKOB"
O0bém Tema. O0beM
31 MPSMOYTOJIBHOTO Bubmmorexa LHOK
https://lesson.edu.ru/902.3/77 7class=77
napajuiejenumneaa
3amaun 00 yaBoeHHH KyOa,
32 0 If[BanpaTyf[e Ky0a; o ’ bubmmoreia HOK
’ https://lesson.edu.ru/902.3/77 7class=77
TPHUCEKIUH yriia
Crepeomerpuueckue
13 3a7]a4M, CBSI3aHHBIC C bubnuorexa [JOK
00BEMOM MPSMOYTOJIBHOTO https://lesson.edu.ru/902.3/777class=77
napajuiejenuneaa
IIpuxnanHeie 3axauu,
CBSI3aHHBIC C
34 BBIYHCIIEHHEM 00BbEMa Bubnnorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
MPSIMOYTOJIBHOTO
napasuieNienumnena
N . bubnuotexa [JOK
35 OOBEM MpAMOH MpH3Mb! https://lesson.edu.ru/902.3/77 class=77
Crepeomerpuueckue
36 3aJ1a4d, CBA3aHHBIE C bubmuorexa [JOK
BBIYHCIIEHHEM 00BEMOB https://lesson.edu.ru/902.3/77 class=77
IPSAMOM TIPU3MBI
IIpuknagnbie 3agauu
37 CBI:IsaHHﬂHe c 06’féM0;\/I bubmorexa OK
. https://lesson.edu.ru/902.3/77?class=77
TPSIMOU TIPU3MBI
38 Brruucnenue o0EMOB TEN bubnuotexa [JOK




C IOMOILBIO
ONPEAEIEHHOTO
uHTerpaa. OobéM
HAKJIOHHOM NPU3MBI

Brrunciaenue o0EMOB Tell

https://lesson.edu.ru/902.3/77?class=77

C IIOMOIILIO
39 onpene?éHHoro Bubmiorexa LIOK
. https://lesson.edu.ru/902.3/77?class=77
unTerpana. O0bEM
MU PAMHU/TBI
dopmyna o0bEMa
40 nupamuabl. OTHOIICHUE bu6mmoreka [IOK
00BEMOB UpaMus ¢ https://lesson.edu.ru/902.3/77?class=77
00LIUM YIJIOM
dopmyna o0bEMa
A1 nupamuabl. OTHOIICHUE bu6mmoreka [IOK
00bEMOB IMUPAMHU]T C https://lesson.edu.ru/902.3/77?class=77
00LINM YIJIOM
Crepeomerpuueckue
42 3aJla4d, CBA3aHHBIE C bubmuorexa [JOK
00bEMaMH HAKIIOHHOM https://lesson.edu.ru/902.3/77 7class=77
MIPU3MBI
CrepeomeTpudeckue
43 3az[;q1/1 CB}II;aHHLIe C bubmorexa HOK
7 https://lesson.edu.ru/902.3/77?class=77
00BEMaMH HpaMUIBI
[TpuknagHeie 3a1a4u 10O
44 teme "OO0bEMBI TEN", bu6mmorexa [IOK
CBSI3aHHBIC C 00BEMOM https://lesson.edu.ru/902.3/77 7class=77
HAKJIOHHOU MPU3MBI
45 [Ipuknagubie 3a1a91 11O bu6mmorexa [IOK




teMme "OO0BEMEI Ten",
CBsI3aHHBIC C 00BEMOM
TUPaAMUJIbI

[Ipumenenue 0ObEMOB.

https://lesson.edu.ru/902.3/77?class=77

bu6mmoreka [IOK

46 BeraHcieiie paceTosis https://lesson.edu.ru/902.3/77?class=77
JI0 TJIOCKOCTH
47 KontponpsHas padora bubmumoreka [IOK
"O6BEM MHOTOTpaHHHUKA" https://lesson.edu.ru/902.3/77?class=77
Hunusagpuaeckas
48 22;25;2(;;2’ bubnmoreka [IIOK
. https://lesson.edu.ru/902.3/77?class=77
[UTHHIPAYECKON
MOBEPXHOCTH
s ap. Hpsamoit
49 KpyroBOW LIUIUHJIP. bubnnorexa [HOK
[Inomaap noBepxHOCTH https://lesson.edu.ru/902.3/77?class=77
HUATUHIPA
Konundeckas moBepXHOCTb,
50 obOpa3zyromue KOHII/:quKOfI bubmmoreia LIOK
https://lesson.edu.ru/902.3/77?class=77
noBepxHocTu. Konyc
Ceuenue koHyca
51 IUIOCKOCTBIO, bu6mmoreka [JOK
napauIeIbHON MII0CKOCTH https://lesson.edu.ru/902.3/77?class=77
OCHOBaHUS
Y ceu€HHbIN KOHYC.
52 N3obpakenue K(z]HyCOB u bubmorexa OK
. https://lesson.edu.ru/902.3/77?class=77
YCEUEHHBIX KOHYCOB
53 ITromane OOKOBOM bu6mmorexa [IOK




MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

[Tnomans 60KOBOM

https://lesson.edu.ru/902.3/77?class=77

bu6mmoreka [IOK

>4 HOBEPXHOCTH H TOMHON https://lesson.edu.ru/902.3/77 7class=77
MMOBEPXHOCTH KOHYyCa
Crepeomerpuueckue
3a71a4M Ha JJOKa3aTeIbCTBO
55 u gmqncneine Bubmmorexa LIOK
’ . https://lesson.edu.ru/902.3/77class=77
MOCTPOEHHUEM CEUCHUI
WIMH]IpA, KOHYyCca
Crepeomerpuueckue
3a71a4M Ha JJOKa3aTeJIbCTBO
56 u ]J;[BIIII/ICJIe)II{I/IC Bubmmorexa LOK
’ . https://lesson.edu.ru/902.3/77?class=77
MOCTPOEHHUEM CeUCHUI
HWIMH]IpA, KOHYyCca
57 [Ipuknannsle 3a1a4wy, bubnnorexka [JOK
CBSI3aHHBIE C IIHJIMHIPOM https://lesson.edu.ru/902.3/77?class=77
53 [Ipuknannsle 3a1aumy, bubnnorexka [JOK
CBSI3aHHBIE C IIHJIMHIPOM https://lesson.edu.ru/902.3/77?class=77
bu6mmoreka [JOK
> Cdepa n map https://lesson.edu.ru/902.3/77 7class=77
[Iepeceuenue cdepol u
mapa ¢ II0CKOCTBIO.
60 KafaHHe mapa u cgepsl bubmorexa OK
https://lesson.edu.ru/902.3/77 7class=77
IUIOCKOCThIO. Bua n
u300pakeHue mapa
61 [Iepeceuenue chepsol u bubnnorexa [JOK

mrapa € MmIOCKOCTBIO.

https://lesson.edu.ru/902.3/77class=77




Kacanue mapa u cepsr
IJIOCKOCTBI0. Bun n
n300paKeHue mapa

YpaBHeHue chepsl.

62 [Tnomane chepsl u eé bubmmoreia HOK
N https://lesson.edu.ru/902.3/77?class=77
yacTei
bubmuoreka [JOK
63 CHMMETpHs Cepb! i Wapa https://lesson.edu.ru/902.3/77 7class=77
Crepeomerpuueckue
3a71a4M Ha JJOKa3aTeIbCTBO
64 Y BBIYHCIICHHUE, CBSI3aHHbIE bubnuorexa [JOK
co chepoii u mapom, https://lesson.edu.ru/902.3/77 7class=77
MOCTPOSHUEM HX CCUCHHI
IIJIOCKOCTHIO
Crepeomerpuueckue
3a71a9M Ha JJOKa3aTeJIbCTBO
Y BBIYHCIICHHE, CBSI3aHHbIE bubnuotexa [JOK
05 co cepoii u mapom, https://lesson.edu.ru/902.3/77?class=77
MOCTPOEHUEM UX CEUCHU
MJIOCKOCTBIO
IIpukmagaeie 3agaun,
66 CBI:IL’»aHHIIiIC co cgepoﬁ u bubmmoreia HOK
https://lesson.edu.ru/902.3/777class=77
1apom
[ToBTOpEHME: OKPYKHOCTH
Ha ITOCKOCTH
67 BBIYHCIICHHS 1; bubmmorexa OK
https://lesson.edu.ru/902.3/77 7class=77
OKPY>KHOCTH,
CTaHJapTHBIE TO00US
68 Paznmuunble xoMOMHAITN bu6mmorexa [IOK




TEJI BpalllCHUSA U

https://lesson.edu.ru/902.3/77?class=77

MHOTOIPAHHUKOB
69 3amaun o TeMme "Tena u bu6mmoreka [IOK
MOBEPXHOCTH BpalieHus" https://lesson.edu.ru/902.3/77?class=77
70 3anauu no teme "Tena u bubnmoreka [JOK
MOBEPXHOCTHU BpamieHus" https://lesson.edu.ru/902.3/77?class=77
KoHnTtposbHas pabota
71 "Ten;) u HOBepI))(HOCTI/I bubmorexa HOK
" https://lesson.edu.ru/902.3/777class=77
BpaIieHus
O0BEM IUIMHApA.
72 Teopema 06 00bEME bubmmorexa HOK
https://lesson.edu.ru/902.3/77 7class=77
PSMOTO IWJIMHAPA
Brrancienne 006EMOB TET
7 C IIOMOIIBIO bu6mmoreka [IOK
onpeaeEHHOrO https://lesson.edu.ru/902.3/77?class=77
uHTerpana. O6béM KoHyca
ILnomaau 60KOBOM K
74 nomf(l)ﬁHHOBerHOCTH Brbmiorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
KOHyca
Crepeomerpuueckue
75 3a7a4M, CBSI3aHHBIE C bu6mmoreka [IOK
BBIYHCIIEHHEM 00BEMOB https://lesson.edu.ru/902.3/77 class=77
HUAJTUHIpPA, KOHyCa
IIpuknagabie 3a7a4u MO
76 Tellj\/le "Olé’béMH E IUTOIIA U bubmorexa [TOK
T https://lesson.edu.ru/902.3/77class=77
MMOBEPXHOCTEN TeI
77 O0béM 11apa U MapoBOro bubnmnoreka [JOK

cekropa. Teopema 00

https://lesson.edu.ru/902.3/771class=77




o0béme mmapa. [lnomanp
chepsl.
Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC C
BBIUHCIICHHEM 00BbEMOB
Iapa, IapoBoro cerMeHTa
U IIAPOBOTO CEKTOPA

78

79

80

81

[Ipukitaguele 3ana4m 10
teme "O0bEMbI TEN",
CBSI3aHHBIC C 00BEMOM
apa 1 IIomajabio chepol.
COOTHOIICHUS MEXKTY
IJIOMIAIMU TTOBEPXHOCTEH
1 00bEMaMH HOIOOHBIX
Tel

IToxoOuEble Tena B
npocTtpaHcTse. M3Menenue
00Béma mpu no100uu.
Crepeomerpuueckue
3a/1a4uM, CBSI3aHHBIC C
BBIYHCJICHHEM 00BEMOB
TEJ U IO e
ITOBEPXHOCTEN

KonrponsHas pabora
"ITnomaam MOBEPXHOCTH U
00BEMBI KpYTIBIX TEN"
JIBM>KEHUS IPOCTPAHCTBA.

OTtobpaxenus. [IBmxeHust
U paBEHCTBO QUTYP.

bubmuoreka [JOK
https://lesson.edu.ru/902.3/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/77class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.3/77?class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77




OO01ue cBoKCTBA
JIBIDKCHUN

Bune! nBuxeHunii:
napajuieIbHBIN MEPEeHOC,

82 LEHTpAJIbHAsl CAMMETPUS bubmmoreia HOK
’ https://lesson.edu.ru/902.3/77 7class=77
3epKaJIbHAsi CAMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM
23 [IpeoOpazoBanms mo100wus. bubnuorexa [JOK
[Ipsimas u chepa Diinepa https://lesson.edu.ru/902.3/77 7class=77
24 I'eomeTrpuueckue 3agaun bubnnorexa [JOK
Ha MPUMEHEHUE IBUKEHUS https://lesson.edu.ru/902.3/77?class=77
25 }'{g:;f:;;iaﬂ padora bubmuoreka [JOK
" https://lesson.edu.ru/902.3/77?class=77
MIPOCTPAHCTBE
O06o0maroiee MOBTOPEHUE
11 moHsATU 1 METOJIOB
Kypca reomerpun 10-11
86 KJ};ECCOB CI/ICTI;MaTI/ISaIII/IH bubmorexa HOK
7 https://lesson.edu.ru/902.3/77?class=77
3Hanui: "[lapanienbHoCTh
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTse"
Ob6o0611aro1iee MOBTOpeHNE
11 moHSTHI U METOIOB
27 Kypca reomerpuu 10-11 bubnnorexka [JOK
KJIaCCOB, CUCTEMaTH3aIHs https://lesson.edu.ru/902.3/77 7class=77
3HaHUM: "BekTopsl B
npocTpaHcTae”
28 O6o0matoriee MOBTOPEHUE bubnuotexa [JOK

11 moHITUHA 1 METOIOB

https://lesson.edu.ru/902.3/77?class=77




&9

Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALIHs
3HaHUi: "BekTopsl B
npocTtpascTse”

O06o0maroiee MOBTOPEHUE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3AIHS
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

bubmuorexa [JOK
https://lesson.edu.ru/902.3/77?class=77

90

O06o0maroiee MOBTOPEHUE
11 IOHATHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIUS
3HaHui: "O0beM
MHOTOTpaHHUKA"

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77?class=77

91

O06o0maroriee MOBTOPEHUE
11 moHSTHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIUS
3gaHuu: "[lmomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ted"

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/777class=77

92

O6o0matrotee MOBTOPEHUE
11 moHITUHA U METOZOB
Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3AIHS
sgaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI

bubmuorexa [JOK
https://lesson.edu.ru/902.3/771class=77




KpyIJibIX Ten"

03 HroroBast KOHTpOJIbHAS bubmuoreka [JOK
pabora https://lesson.edu.ru/902.3/77 7class=77
94 Nrorosas KoHTposIbHAA bubmumoreka [IOK
paborta https://lesson.edu.ru/902.3/77?class=77
95 [ToBTOpeHmE, 0000IIEHNE bu6mmoreka [IOK
U cUCTeEMaTu3alis 3HaHuH https://lesson.edu.ru/902.3/77?class=77
Hcropus pazsurus
CTEpEeOMETPUU KaK HayKu
1 € poJib B Pa3BUTHH
96 COBpIe)MeHHLII:)X Bubmmorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
WH)XEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHi1
Hcropus pa3zBuTus
CTEPEOMETPUHU KaK HAyKU
1 €€ poJib B Pa3BUTUU
97 COBpFe)MeHHI)II)X bubmorexa HOK
https://lesson.edu.ru/902.3/777class=77
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHi1
Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKH
1 € poJIb B Pa3BUTHH
98 COBpIe)MeHHI)II)X Bubmiorexa LIOK
https://lesson.edu.ru/902.3/77 7class=77
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHi
99 Ucrtopus pazsutus bubnuotexa [JOK




CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

https://lesson.edu.ru/902.3/77?class=77

100

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTU

bu6mmoreka [IOK
https://lesson.edu.ru/902.3/77class=77

101

102

OBIIEE KOJIMYECTBO YACOB

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

[10 ITIPOT'PAMME

102

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.3/771class=77




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS W3 HUX TPHU PEIICHUH
’ reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: TAPAIICIBHOCT U MEPHEHIUKYISIPHOCTH
’ HPSMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE PpACHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBIN YyroJi, TpaHu JABYTPaHHOTO YrIJia,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa IByTpaHHOTO yria
76 OnepupoBaTh MOHSATHUSAMHU: MHOTOTPAHHHUK, BBIMYKJIBIM W HEBBIMYKJIBIN
' MHOTOT'PaHHHK, JIEMEHTHl MHOTOI'PAHHHUKA, TPABUJILHBIA MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamuaa, MpHU3Ma,
’ MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudpunupoBath ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS  JUIS
7.8 KJacCU(pUKaUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPABUJIbHbIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, TApaIIEICTIUIIE IbI)
7.9 OnepupoBaTh NMOHATUAMH: CEKYIas NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHITh MPUHITUIIBI TIOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CJIC/IOB
Ctpouth ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUUYECKUX BEJIMYUH MO oOpas3lam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHHIE aAHATUTHYECKHE METOABI TP
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKMX 3aJa4 Ha  BBIYMCICHHUE
pPacCTOSIHUN MEXAy IBYMsI TOYKaMH, OT TOYKH JO HPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEKTy CKPEIIUBAIOUIUMUCS MPSIMBIMU
Pemarp 3a7aun Ha HaxoXKIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
713 WM aIropuTMaM, OPHUMEHSS H3BECTHBIE AHAIUTHYECKME METOAbl IpHU

pELICHUH CTaHAAPTHBIX MAaTEMaTHYECKMX 3a4a4 Ha BBIYMCIICHHE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEXKIAY MPSAMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpPMYN, BBIYHCISATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00EMaMU MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3BnekaTh, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(MOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYHKAxX
[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEIIIOJIAraIUX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [lpumensaTs mpocTeliine MNpOrpaMMHBIE CpPEACTBA UM AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HIpUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpumeHsTh MONMy4YEeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTYallud ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEabHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEN0BAaTh IIOCTPOECHHBIE MOJAEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireOpsl,
pematb ~ MpakTHYECKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
reOMEeTPUYECKUX BEITHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yroline
6.1 IWIMHJIPUYECKON TOBEPXHOCTH, IIWJIMHIP, KOHUYECKass IOBEPXHOCTH,
o0pa3yromine KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHHS TNl BPALICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioskeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHATHUSMH: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CErMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruncnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TElI  BpAIICHUS,




reOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalIeHUs

W3Bnekarb, HWHTEPNPETUPOBATH M MNpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (Urypax, Npe[CTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomeTpuueckre (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEMCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTopa Ha 4YucCIiIo, O6’b$[CH$ITI), KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IIPpaBUJIO MMapaJiIeJICrUICaa MMpru CJI0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) INOHATUAMU: JCKAPTOBbBI KOOPAHWHATBEI B MPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIoOJl
MCKAY BCKTOpPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUA U
HaXOXJICHWE TEOMETPHUYECKUX BEIWYMH IO 00pa3laM WIIH aJropUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  TPH  PEHICHUH  CTAaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKHX 3a]a4

6.22

IIpuBOogUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHHUS HA MPaKTHKE: aHAIW3HPOBATH peajibHbIC




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHU4ecKu cHopMyITUPOBAHHON MPOOIEMBbI, MOACTUPOBATH pEAbHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aareOpsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBSA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEITUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

7.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus
OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU CTCPEOMETPUU: AKCUOMBI CTCPEOMETPUN U
CIICACTBHA U3 HUX

7.2

7.3

B3anMHOe pacrionokeHre nNpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIHECS, TapAJLIIEIIbHBIC
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJIJICJH)HOCTI) IpsAMBbIX U IIOCKOCTEHl B
MPOCTPAHCTBE: NapajljiebHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpsMBIX, [APAUICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPaBJICHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajuiejbHble IUIOCKOCTH, CBOMCTBAa NapajUlesbHBIX IulocKocTel. [Ipocreitmme
MPOCTPAHCTBEHHBIC (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, NapauielenureN,
MOCTPOEHUE CEUECHUI

IlepneHAUKYIApPHOCTE MPSAMOM U IUIOCKOCTH: MEPHEHAUKYISAPHBIE IpsAMBIE B
IIPOCTPAHCTBE, MPAMbBIEC NapAJIC/IbHbIE U MEPIEHAUKYIAPHBIE K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIAPHOCTU NPAMOU U IIJIOCKOCTH, TEOPEMA O MPAMON NMEPHEHIUKYISAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHENHBIN yroa ABYTPAaHHOrO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKLUs QUTrypbl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mockocTel. Teopema 0 TpEX MeprneHauKyIIpax

7.4

7.5

IlonsiTHE MHOrOTpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJbIE U
HEBBIIYKJIbIE MHOTOIPAaHHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTh pu3Mbl. [lapamienenumnen, npsMOyroibHbIA Napajienenunes u
ero cporcrBa. [Iupamuna: n-yrosbHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi M TOJHAs MOBEPXHOCTh MHUPAMUJbI, NpaBWIbHAs M yCeUEHHas MUpaMUA.
OnemMeHTHl Npu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
[IPaBUJILHOTO MHOIOIPAHHMKA, IIpaBUJIbHAs IpU3Ma M IPaBWIbHAS MUPAMHUIA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUJa U MPaBUIbHBIA TeTpasrap, KyO. [Ipeacrasnenue o
MPaBWIbHBIX MHOTOTpAaHHUKAxX: OKTajap, JMAoAeKka’ap u ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMugax, MapajuieleNnunenax,  IpaBHIbHBIX
MHOI'OIPaHHHUKaX

7.6

Bbruncrnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/Ib OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NMUPAMHIBI, T€OpPEMa O IUIOMIAJN YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHusi M OOKOBasi MOBEPXHOCT,
o0pa3ymolas 1 ocb, IIIOIIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrone KOHMISCKOW TTOBEPXHOCTH, OCh ¥ BEPIIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHME M BeplIMHA, O0Opa3yromias U OcCh,
IJI0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIomaas MOBEepXHOCTH chepbl. B3anmuoe
pacrnoioxxeHne cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaah
cdepbl

N300pakeHue Tes BpalleHUs Ha MI0CKOCTU. Pa3BEépTka umHApa U KOHyca

6.5

KoMOuHanmu ten BpameHuss 1 MHOTOIPaHHUKOB. MHOIOrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHASI B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO Mapauiesienunena u ciueactsust u3 He€. O0bEM MUIMHIPA, KOHYCA.
O6béM 1mapa ¥ momaab chepol

ITonoGHbIe Tena B nmpocTpaHcTBe. COOTHOIIEHUS MEXIY IIIOMIAAIMH TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEeHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILIEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BekTtop Ha mmockoctw M B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pas3noxeHne BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenumnena. Pemenue 3aaa4, CBI3aHHBIX ¢ IPUMEHEHHEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd MexAy BekTopamu. CKalasipHOE
MIPOM3BEICHNE BEKTOPOB. BbluncieHne YriioB MexXAy NpSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W OINEPUPOBATH TMOHSATHIMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHATh MX; yMeHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNH 33/]a4, OLIEHUBATh
1 JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJAECHUH; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HajJ MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  id
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NIPU PEIICHUU 3a7ad, B TOM
yHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMHM; MCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C IEeNbIM MOKa3aTesieM, KOPEeHb HATYpaJbHOW CTETICHH, CTETICHD C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ﬂeﬁCTBHTeHLHBIM IIOKa3aTciieM,
norapudmM UMCIa, CHHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATypPaJIbHBIX, IETbIX, PAalUOHANBHBIX, JACHCTBUTEIHHBIX
2 YUCEN; YMEHUE UCTIOIh30BaTh MPU3HAKH JCIMMOCTH, HANMEHBIITNN 001N
JIeNUTeNh W HaWMEHbIee o0llee KpaTHOe, anroputMm EBkanaa mpu
pPEUICHUN 3ada4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3WIHWOHHBIMH CUCTEMAaMU
CUUCIICHUSA, YMCHHUC BBIINIOJIHATH BBIYHUCIICHUEC 3HA4YCHUHU U npeo6pasoBaHH;I
BBIPOKEHUM CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus JPOOHO-

pannOHaJIBHBIX Bblpa)KeHHfI; YMCHHC ONneprupoBaTh IIOHATUAMMU:

MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPEcCUsi, TEeOMETPHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYECKas IPOTPecCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeETh
MIPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MNOHATUSAMU:  MaTpuma 2X2 u  3%3, omnpeiaeiauTeab  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OITPCACIIUTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA:. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM; YMCHHC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMAaTUUYCCKHX

3a/la4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMIOTOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIIMM, T€OMETPHUECKUN U
¢usznyecKkuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeaeTEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMINTOTHI Tpaduka (YHKIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIINE W HAUMEHbIIME 3HAueHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO Ui HAXOXKJICHHWs HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HAXOJIUTh TUIOMAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIkio aAuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3uLMsl (DYyHKUMH, JTUHEHHas QYHKIHUA, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKIMA,  BBIMOJHATH  HpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(puKy Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHUN 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMI Ui pelieHUs] ypaBHEHHIA,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTbh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4l M3 00JAaCTH yNpaBlIEHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIEN0BATh IIOJyYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUYEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETUPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0iMIaX, Ha AUarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SBJIECHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaMIl W JAuarpaMM; HCCIENI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUUecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0IEHNUS C TOMOIIBIO JIarpaMM pacCEUBaHUS U JTMHEHHOM perpeccuu

YMeHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIlydalHOE

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKuX METOJI0B; IPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIHMHA  paCHpeleSieHHss W TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN JIJIs pElleHUs 3a/1ad,
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEpPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3ajad; OI[CHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA yIJia, IUDIOCKUN YroJl, IBYIPaHHbIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, I1apaUIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITNIAaHUMETPUH, YMCHHUC OICHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C TIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, PCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3aa4Un
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (GUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, 00bEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleenuIeaa, HUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeIeHUs U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPukanmuioo ¢Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh NOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeTbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue M0A00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWUTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImuHA, Yroi, IUIOMaAb, OOBEM, IUIOIMIAAh TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOoHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIapaJUIeNIeNUIela, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp

12
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YMeHnue OINCpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTEMaA KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ )41 KOOp,Z[I/IHaTHHﬁ MCTO
JJI pEHICHUA TrCOMECTPHUICCKUX 3a1a4 1 3aJia4 JpYTUxX y’—Ie6HI)IX npeaAMETOB
YMenue BLI6I/IpaTL MOAXOOSAIINNA METO JJIs pelmicHud 3ala4i; IOHNMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TIPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHeHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSABJIICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeTMMOCTH LHEbIX Yncel
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypasJbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYECKUMU
' KOPHSIMU HaTypaJlbHON CTENEHU
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHbIM Moka3areneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapU(PMBbI
HevictButenbHple  4Hucia. Apu@METHYECKHE Olepaluud ¢ JIeWCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbe BHIYMCIEHUS, TPaBUiIa OKPYTJIICHUs, TPUKUIKA U OLEHKa
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBaHue BbIpaKeHUH
1.9 KommnekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanumonansHble ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
24 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lenmbie 1 TpoOHO-paIOHATEHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMU
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIWH U TpaduKh




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIIH
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMd ¢yHkuuu. Hymun dyHkmum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBonHas Gynkiun. [Tpon3BoaHbIe 3IeMEHTAPHBIX HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl 1 BEKTOpBI




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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AxunoHepHoe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.YueOHuk MaremaTuka: airedpa 1 Hayajia MaTeMaTUYECKOTO aHaju3a,
reometpus. ['eomerpusi, 10-11 kinaccel. ba3oBblil U yriryOneHHbIH YpOBEHb
(JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues, 3.1 .Ilo3usxk, JI.C.Kucenesa)
MN3narenbcTBO "[IpocBenieHue"

2. Meroauueckue peKOMEHAALMH 110 reoMeTpun. M3ydenue reoMmeTpun
(C.M.Caaksn, B.®.byry3o) U3narensctBo "IIpoceemnienue"

3.3anauu k ypokam reometpuu 7-11 kmaccs (b.I".3uB)

4.3anauu no reometpun st 7-11 knacco (b.I'.3uB, B.M.Meiinep,

A.I'.baxanckuit) U3narensctBo "[Ipocsenienue”

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bu6bnuoreka [{OK: https://lesson.edu.ru/902.3/77?class=77

2. Poccuiickas anekTpoHHas mkona: https://resh.edu.ru/

3. AKnacc: https://www.yaklass.ru

4. Slunexc Yueonuk: https://education.yandex.ru/main



5. ®UIIUA: https://fipi.ru/

6. Uchi.ru: https://uchi.ru/

7. «IIpocBemenuex: https://prosv.ru/

8. DNeKTpOoHHBIN OaHK 3aJaHUM JIJ1s1 OLIEHKU (PYHKIIMOHAJIBHOW rPaMOTHOCTH:

https://fg.resh.edu.ru/
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