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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yYarouXCcs IPU U3Yy4EHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAUMBIX JJIs1 YCIEMIHOTO NMPOo(EeCCHOHATBLHOTO 00pa30BaHHUsl, CBI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATUMHOIO alapara o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJHM AKCMOMATHUKU TMpU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpKATENBHBIMUA JTHHUAMU yueOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T'€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHON paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYyYarOUIMXCS K MPOJOJDKCHUIO H3YyUYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yvaca (3 gyaca B Hegeno), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTh TPEX MPSIMBIX, NAPAJUIETIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: NMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IM1apoBOTo
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MEepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBM)KEHUM. BuIbl JBWXEHUN: TMapajuleNibHBIM MEepeHoc,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  obOmiectBa  (BBIOOPBI, OMPOCBI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIUCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTEeMaTUYeCKue 3HAHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUN IS pelieHus 3aJady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MAaTEMaTHIEeCKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATeIbHOCTh MHANBUIYATIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (PopMyIUpoBaTh
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KAaK MCCIEI0BAaTENbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uH(popMalun 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXICHHS C CYKICHHSMU JPYTUX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa peHIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pa0OT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YI€HAMU KOMaHbl, OLIEHUBATh KA4ECTBO CBOETO BKJIAJa
B O0mMH TPOAYKT MO KpUTEpPHUsIM, C(HOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSIMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bgenenue B CTCPCOMCTPUIO

[TapamienpHOCTh IPSIMBIX U IVIOCKOCTEN B
IIPOCTPAHCTBE

B3anMHOe pacnionokeHue npsMsIx B
MIPOCTPAHCTBE

[lepneHuKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA

23 1

25 1

16 1

bubmuoreka [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
bubmuoreka [{OK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
bu6nmorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
but6mmorexa [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

MHororpanHuku

but6mmoreka [IOK
https://m.edsoo.ru/7f42d452



https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452

https://edu.skysmart.ru/,
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

Bexropst B npoctpanicrae 12 https://edu.skysmart.ru/,
https://uchi.ru/
bubnunorexa LIOK

[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHS 5 https://m.edsoo.ru/7f42d452

3HaHUH https://edu.skysmart.ru/,
https://uchi.ru/

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/

11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AHanuTnyeckas reOMETpHs

[ToBTOpeHME, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

O6bEM MHOTOTrpaHHHUKA

Tena BpameHus

KoanuecTBo 4acoB

Bcero

15

15

17

24

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
bubmuoreka [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
bu6nunorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
bubmmoteka IIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/

[Tnomaau moBEpXHOCTU U OOBEMBI
KPYIJIBIX TEI

but6mmoreka [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

JBmxeHus

but6mmorexa [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/



https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
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[ToBTOpeHUEe, 06001IICHNE 1
cucTeMaTu3anus 3HaHU

17

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
e Tema ypoka Kontpoabubie IIpakTuueckue Aara tuppossie
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIPaBUIIa H300pAKEHUS bubnuorexa [IOK
1 Ha PUCYHKE TUIOCKOCTH, 1 0 0 https://m.edso0.ru/7f42d452
NapauIeIbHBIX NPSAMBIX (OTPE3KOB), https://edu.skysmart.ru/,
CepeMHbI OTPE3Ka https://uchi.ru/
[TonsiTust cTepeoMeTpUH: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO. Bbu6mmoteka [JOK
5 OcHOBHBIE TIPaBUIJIa U300pAKEHUS 1 0 0 https://m.edso0.ru/7f42d452
Ha PUCYHKE IUIOCKOCTH, https://edu.skysmart.ru/,
HapaJIEbHBIX TPSAMBIX (OTPE3KOB), https://uchi.ru/
CepeuHBI OTpe3Ka
ITonsATHA: Iepecekaronuecs bubmmnoreka HOK
3 IJIOCKOCTH, MEPECEKAIOIINECS 1 0 0 https://m.edso0.ru/7f42d452
npsiMasi U IJI0CKOCTB; https://edu.skysmart.ru/,
TIOJIYIIPOCTPAHCTBO https://uchi.ru/
[TonaTus: nepecekaromuecs bu6muoreka [JOK
4 IIJIOCKOCTH, IIEpECEKarouecs 1 0 0 https://m.edso00.ru/7f42d452
psiMasi U IJI0CKOCTB; https://edu.skysmart.ru/,
TIOJIYIIPOCTPAHCTBO https://uchi.ru/
bubnunorexa LIOK
MHororpaHH1KH, U300pakeHne
. https://m.edsoo.ru/7f42d452
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 0 0

¢buryp, HeCyIecTBYIOINUX OObEKTOB

https://edu.skysmart.ru/,
https://uchi.ru/
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MHororpaHHuKH, U300paxKeHe

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

6 ocTen OCTPAHCTBE
gp THII TPOCTpAticTs H6HHE https://edu.skysmart.ru/,
UTYp, HECYIIECTBYIOIINUX 00BEKTOB httos-//uchi.ru/
bubnunoreka LIOK
7 AKCHOMBI CTEpEOMETPUH U TIEPBbHIC https://m.edso00.ru/7f42d452
CIIEICTBHUS U3 HUX https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
3 AKCHOMBI CTEPEOMETPUH U TIEPBbHIC https://m.edso00.ru/7f42d452
CIENCTBUS U3 HUX https://edu.skysmart.ru/,
https://uchi.ru/
AKCHOMBI CTEPEOMETPHUH U TICPBBIE
bubmuoreka [IOK
cienctsus u3 HuX. CriocoOb!
. https://m.edsoo.ru/7f42d452
9 3aJIaHus TIPSIMBIX | TIOCKOCTEH B
06 https://edu.skysmart.ru/,
MIPOCTPAHCTBE. 03Hvaqum[ httos-//uchi.ru/
MPSIMBIX | MJIOCKOCTEH
N306paxkenue ceueHnil nupamMuabl,
Ky0a ¥ IIPpU3MBI, KOTOPEIE IIPOXOIST
qz e3 pr é0pa I/1306p ameII{)He Bubmorexa LIOK
10 nep eceqegmpm')n eHI;HX https://m.edso00.ru/7f42d452
p i p v https://edu.skysmart.ru/,
IIOCKOCTEM. aCKpamUHBaHHe httos-//uchi ru/
MOCTPOCHHBIX CEYCHUN Pa3HBIMU I
HBETAMU
N3o06paxeHne cedeHni mupamuibl,
bubnunorexa LIOK
Ky0a ¥ IPU3MBI, KOTOPBIC TTPOXOJIAT
.. https://m.edsoo.ru/7f42d452
11 yepe3 ux péopa. zobpaxenue

[IEPECEUCHUS TIOJTYYCHHBIX
mockocrei. PackpammBanue

https://edu.skysmart.ru/,
https://uchi.ru/
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MOCTPOEHHBIX CEYEHUN pa3HbIMU
[BETaMU

N3o0paxenue ceueHuil nupaMuibl,
Ky0a ¥ MPU3Mbl, KOTOPBIE IPOXOJSAT
yepes ux péopa. Mzobpaxenue

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

12 IepeceueHus MOJIYIYECHHBIX
P 5 p . https://edu.skysmart.ru/,
ILIOCKOCTEM. aCKpaIJ_Ij/IBaHI/Ie httos://uchi.ru/
MOCTPOEHHBIX CEUYEHU Pa3HBIMU
[IBETaMHU
N306paxkenue ceueHni nupaMuibl,
Ky0a ¥ IIPpU3MBI, KOTOPEIE IIPOXOIST
Y P .. P P bubnunoreka LIOK
yepe3 ux péopa. M3obpaxenue
https://m.edsoo.ru/7f42d452
13 nepeceyeHusl MOTyYeHHBIX
5 p https://edu.skysmart.ru/,
ILIOCKOCTE. aCKpamVHBaHHe httos://uchi.ru/
MOCTPOCHHBIX CEYEHUN Pa3HBIMU :
[BETAMU
bu6nmorexa LIOK
14 Merton cnenoB 1yl MOCTPOEHUS https://m.edso0.ru/7f42d452
ceueHuu https://edu.skysmart.ru/,
https://uchi.ru/
bubmmoteka IIOK
Merton cnenoB 1Sl TOCTPOESHUS
o o o https://m.edsoo.ru/7f42d452
15 ceueHuil. CBolcTBa nepecevyeHnit
. https://edu.skysmart.ru/,
TPSIMBIX | TIOCKOCTEH httos-//uchi.ru/
but6mmorexa [IOK
MerTon ciie1oB ISl TOCTPOSHUS
o o " https://m.edsoo.ru/7f42d452
16 ceuennii. CBOMCTBA mepecedeHni

MPSIMBIX U IIJIOCKOCTEMN

https://edu.skysmart.ru/,
https://uchi.ru/
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[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.

bu6nmorexa [IOK
https://m.edsoo.ru/7f42d452

17
Co31aH1e BEIHOCHBIX YEepPTEkKEU U https://edu.skysmart.ru/,
3aMKCh IIArOB NOCTPOECHUS https://uchi.ru/
[TocTpoenue ceuenuii B mupaMu/e, bubmuorexa [JOK
18 KyOe 1o TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/7f42d452
Co3aH1€ BEIHOCHBIX YEpPTEkKEU U https://edu.skysmart.ru/,
3aIKCh [1aroB MOCTPOEHHUS https://uchi.ru/
ITocTpoeHune ceuenuii B nupamu/ie, bubmmnoreka IIOK
19 KyOe 1o TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/7f42d452
Co3anne BEIHOCHBIX YEPTEXKEH U https://edu.skysmart.ru/,
3alUCh 1IaroB MOCTPOEHUS https://uchi.ru/
[TocTpoenue ceuenunii B mupaMu/e, bubmuoreka [IOK
20 KyOe 1o TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/7f42d452
Co3znanne BEIHOCHBIX YePTEXKEH U https://edu.skysmart.ru/,
3aIUCh 11aroB MMOCTPOEHUs https://uchi.ru/
bu6nmorexa LIOK
[ToBTOpEHME MIIAHUMETPUH:
https://m.edso0o.ru/7f42d452
21 Teopema 0 IpONOPLHUOHATBHBIX
Hono6 https://edu.skysmart.ru/,
otpeskax. [lonobue TpeyroabHUKOB httos://uchi.ru/
[ToBTOpEHME MIIAHUMETPUU:
but6mmorexa [IOK
Teopema Menenas. Pacuersl B
https://m.edso00.ru/7f42d452
22 CEUEHHUAX Ha BBIHOCHBIX YepTexkax.
i https://edu.skysmart.ru/,
CTOpUSI Pa3BUTHUSA TFITAHUMETPUHU U httos-//uchi.ru/
CTEpPEOMETPUH AEpS-IEUChLIL
KonTponbnas padora Nel bubmorexa [JOK
| https://m.edso00.ru/7f42d452
23 AKCHOMBI CTEPEOMETPHH.

Ceuenns"

https://edu.skysmart.ru/,
https://uchi.ru/
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B3anMHOE pacmosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsamsle. [Ipuznaku

bubnunoreka LIOK
https://m.edsoo.ru/7f42d452

24
CKPEIIMBAIOIINXCS MTPSAMBbIX. https://edu.skysmart.ru/,
[TapannenbHbIe IPSIMbIE B https://uchi.ru/
MIPOCTPAHCTBE
Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSMOM
napajieIbHOM TaHHOW TIPSIMOH, bubnuorexa [IOK
o5 MPOXOJSIIEH Yepe3 TOUKY https://m.edso00.ru/7f42d452
IIPOCTPAHCTBA U HE JIEKAILEH Ha https://edu.skysmart.ru/,
JlaHHOM npsimoit. Jlemma o https://uchi.ru/
MEePECCUCHHUH MapauUIeIbHBIX
MPSIMBIX IJIOCKOCTHIO
[TapannenbHOCTh TpEX MPSAMBIX. bubmuorexa [IOK
26 Teopema o Tp€x nmapajienbHbIX https://m.edsoo.ru/7f42d452
npsMeIx. Teopema o https://edu.skysmart.ru/,
CKPEIIUBAIOIINXCS TPSMBIX https://uchi.ru/
[TapannenbHOE MPOEKTUPOBAHUE.
. bu6mmoteka IIOK
OCHOBHBIE CBOICTBA NapaJLJIEIBHOTO
https://m.edsoo.ru/7f42d452
27 npoekTtupoBanus. 3o0paxeHnue
o . https://edu.skysmart.ru/,
pa3HbIX GUTYp B TapaJIETbLHON httos-//uchi ru/
MIPOEKITUN
bubnunorexa LIOK
[lenTpanbHast MpoOEKIMsA. YTOII ¢
https://m.edso00.ru/7f42d452
28 COHAIIPaBJIICHHBIMU CTOPOHAMH.
v https://edu.skysmart.ru/,
PO MEALY TIPAMBIMH https://uchi.ru/
29 3ajauu Ha J0Ka3aTeIbCTBO U bubnuoteka [JOK

HCCICO0BAaHUC, CBA3AHHBIC C

https://m.edsoo.ru/7f42d452
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paCIOIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

https://edu.skysmart.ru/,
https://uchi.ru/

[ToHATHS: mapamIebHOCTD NPSMON
U IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajuieabHOCTH NPAMOU U

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

30
miockoct. CBOMCTBA https://edu.skysmart.ru/,
NapajyIeIbHOCTH NPSAMOU U https://uchi.ru/
TUIOCKOCTH
I'eomerpuueckue 3agaun Ha
bubnuoreka [{OK
BBIYMCJICHUC U NJOKAa3aTCIbCTBO,
https://m.edsoo.ru/7f42d452
31 CBSI3aHHBIE C MMAPAICTBHOCTHIO
. https://edu.skysmart.ru/,
MPSIMBIX | IIJIOCKOCTEH B httos-//uchi ru/
MIPOCTPAHCTBE
[TocTpoenue ceueHus, MPOXOASAIIETO bubnnorexa [JOK
32 yepes3 JaHHYH0 IPSIMYIO Ha 4epTexe https://m.edsoo.ru/7f42d452
Y NIapaJJIEIIbHOTO APYTrOM IIPSIMOM. https://edu.skysmart.ru/,
Pacuér orHOMEHN https://uchi.ru/
[TapannensHas npoekuus,
MPUMCHCHHUEC IOJId TOCTPOCHUA BI/I6J'II/IOTGK3. HOK
. https://m.edsoo.ru/7f42d452
33 CeUeHUH Ky0a 1 mapajuiesienumne/a.
Croi https://edu.skysmart.ru/,
BOMCTBA Mapajuiesenumnena u httos-//uchi ru/
MIPU3MBI
but6mmorexa [IOK
[TapanienbHble IIOCKOCTH.
34 8 P —— https://m.edso0.ru/7f42d452
p . p ABYX https://edu.skysmart.ru/,
rurocrocTet https://uchi.ru/
Teopema 0 mapaieIbHOCTH U
bubnunorexa LIOK
35 €IMHCTBEHHOCTH TUIOCKOCTH,

MPOXOJIAIIEH Yepe3 TOUKY, HE

https://m.edsoo0.ru/7f42d452
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MIPUHAJICHKALLYIO TaHHOMN
IUIOCKOCTH U CJIEICTBUS U3 HEE

https://edu.skysmart.ru/,
https://uchi.ru/

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapaieaIbHOCTU

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

36 MPSIMBIX TIEPECEUCHUS TTPH
P P P https://edu.skysmart.ru/,
HGpﬁCG‘-IGHI:II/I JBYX ?apannenbﬂmx httos-//uchi.ru/
IJIOCKOCTEH TpeTheit
CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
bubnuoreka [{OK
NapauIeIbHBIX IPSIMBbIX,
37 A0 YSHHLIX MoK https://m.edsoo.ru/7f42d452
v ) https://edu.skysmart.ru/,
napauieTbHbBIMU HJ'IOjJKOCT}IMI/I, 0 httos-//uchi ru/
NepPEeCceYeHUH MPSMOI ¢ IBYMsI
napauieIbHBIMU MI0CKOCTSIMU
bu6mmoteka IIOK
38 [ToBropenue: Teopema [Tudaropa Ha https://m.edso00.ru/7f42d452
IIJIOCKOCTH https://edu.skysmart.ru/,
https://uchi.ru/
bubmmoteka IIOK
39 IToBTOpEHME: TPUTOHOMETPUS https://m.edso0o.ru/7f42d452
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA https://edu.skysmart.ru/,
https://uchi.ru/
but6mmorexa [IOK
40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO https://m.edso0.ru/7f42d452
napajuiesienunesa https://edu.skysmart.ru/,
https://uchi.ru/
Brruncnenue uiMH OTpe3KoB B Kyoe
bubnunorexa LIOK
41 Y IPSIMOYTOJIBHOM

napauiCICIIuIcae

https://m.edsoo.ru/7f42d452
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[leprieHAMKYIASIPHOCTD NPAMOUN 1
wiockocTH. [Ipu3nak

https://edu.skysmart.ru/,
https://uchi.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

42 .
MEePIECHANKYJISIPHOCTH IPSIMOU U https://edu.skysmart.ru/,
IIJIOCKOCTH https://uchi.ru/
[leprieHqUKyYASIPHOCTD MPAMOU U bubnmnoreka HOK
43 mockoctu. [Ipusnax https://m.edso00.ru/7f42d452
NEePHEHANKYISIPHOCTH IPSIMOM U https://edu.skysmart.ru/,
IJIOCKOCTH https://uchi.ru/
Teopema o CylIeCTBOBAHUU U
. bubnuoreka [{OK
€MHCTBEHHOCTH MPSIMOH,
44 DOXOIALICH 1ehes TOUK https://m.edsoo.ru/7f42d452
POXOILAMIL p Y . https://edu.skysmart.ru/,
MIPOCTPAHCTBA U MEPIEHANKYISIPHON httos-//uchi ru/
ps: .
K IIJIOCKOCTH
bubmmoteka IIOK
45 I110ocKOCTH U MEPIIEHIUKYISPHBIE https://m.edso0o.ru/7f42d452
UM IIPSIMBIE B MHOTOI'PaHHHUKAX https://edu.skysmart.ru/,
https://uchi.ru/
bubmmoteka IIOK
46 I1mocKoCTH U EPIIEHIUKYIISPHBIE https://m.edso00.ru/7f42d452
UM IIPSIMBbIE B MHOI'OTpaHHHUKAX https://edu.skysmart.ru/,
https://uchi.ru/
but6mmoreka [IOK
[lepnieHauKymsip U HAKIOHHASL.
https://m.edso00.ru/7f42d452
47 [TocTpoenue nepneHanuKyIsipa u3

TOYKH Ha IMPAMYIO

https://edu.skysmart.ru/,
https://uchi.ru/
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[leprieHquKynAp ¥ HAKJIOHHAS.

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

4 I1
8 OCTPOCHHE HEPHCHIAKy HIpa 13 https://edu.skysmart.ru/,
TORKH Ha HPAMYIO https://uchi.ru/
bubnunoreka LIOK
49 Teopema o TpEX nepneHaUKYIApax https://m.edso00.ru/7f42d452
(mpsimast u oOpaTHast) https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
50 Teopema o Tp€x nepneHaNKYIIpax https://m.edso00.ru/7f42d452
(npsimast 1 oOpaTHas) https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
51 Yroa Mexay CKpeluBaromLUMUCs https://m.edso00.ru/7f42d452
PSIMBIMU https://edu.skysmart.ru/,
https://uchi.ru/
[Touck neprieHUKYIIPHBIX MPSIMBIX bubmorexa LHOK
59 c HOMO er)o e Hez; HI; 15 HI;IX https://m.edso0o.ru/7f42d452
IH . PHCHAKYIAD https://edu.skysmart.ru/,
MJIOCKOCTEMN i
https://uchi.ru/
53 OpToroHanbHOE TPOEKTUPOBAHKE
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IIOMOILBI0 OPTOTOHAJILHOM
IIPOEKLIAN

https://edu.skysmart.ru/,
https://uchi.ru/

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

bub6nmoreka [IOK
https://m.edsoo.ru/7f42d452

56
[IimockocTu cummerpuit B https://edu.skysmart.ru/,
MHOTOTpPaHHUKAX https://uchi.ru/
bu6nmoreka [IOK
[Tpu3Hak neprneHuKyIIpHOCTH
. https://m.edso0.ru/7f42d452
57 MPSIMOM M TNIOCKOCTH KaK CJICJICTBHE
https://edu.skysmart.ru/,
CHMMETpHH https://uchi.ru/
bubnuoreka [{OK
[IpaBuiTbHBIE MHOTOTPAHHUKH.
. . https://m.edso0.ru/7f42d452
58 Pacuér paccTossHUil OT TOYKH 10
https://edu.skysmart.ru/,
fIoCKOCTH https://uchi.ru/
bubnmorexa LIOK
[IpaBuiIbHBIE MHOTOTPAHHUKH.
. . https://m.edso0.ru/7f42d452
59 Pacuér paccrosiHuii OT TOYKH 710
https://edu.skysmart.ru/,
fIoCKOCTH https://uchi.ru/
CnocoObl ONyCTUTh bubnmoreka [JOK
60 NEPIEHANKYJIAPBL: CAMMETPUS, https://m.edso0o.ru/7f42d452
CIBUI TOYKH IO MapaJICIbHOU https://edu.skysmart.ru/,
IpsIMO https://uchi.ru/
but6mmorexa [IOK
61 CaBur 1o HenmapasuieIbHON IPSMOH, https://m.edsoo.ru/7f42d452
WU3MEHEHUE PACCTOSHUAN https://edu.skysmart.ru/,
https://uchi.ru/
KonTponbnas padota Ne2
" bubnuotexa [JOK
62 B3anMHoOe pacronokeHne mpsiMbIX

U TJIOCKOCTEH B mpocTpaHcTse"

https://m.edsoo.ru/7f42d452
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[ToBTOpEHME: Yyron Mexay IpsIMbIMU
HAa TJIOCKOCTU, TPUTOHOMETPHS B

https://edu.skysmart.ru/,
https://uchi.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

63
MIPOU3BOJILHOM TPEYrOJIbHUKE, https://edu.skysmart.ru/,
TeopeMa KOCUHYCOB https://uchi.ru/
TloBTOpEHUE: Yroa MEX1 bubmorexa LIOK
64 cxpe EBaIO ] I}Lmﬁ o ;H?;HMH 5 https://m.edsoo.ru/7f42d452
petl B P https://edu.skysmart.ru/,
HpOCTPAHCTBE https://uchi.ru/
bubnunoreka LIOK
['eomeTpryecKkre METOIbI
65 e — https://m.edso00.ru/7f42d452
yr Y 1P https://edu.skysmart.ru/,
B MEOTOTpaiHiax https://uchi.ru/
bu6mmoteka IIOK
66 JIByrpansslii yroa. CBoiCTBO https://m.edso0o.ru/7f42d452
JIMHEHHBIX YIJIOB JBYTPAHHOIO yria https://edu.skysmart.ru/,
https://uchi.ru/
bubmmoreka IIOK
[leprieHqUKYNSApHBIE TIIIOCKOCTH.
N https://m.edso0.ru/7f42d452
67 CBoiicTBa B3aUMHO
. https://edu.skysmart.ru/,
NEPIEeHIUKYISIPHBIX TIOCKOCTEN httos-//uchi ru/
[Ipu3Hak nepneHUKYISIPHOCTH
P UP Yp . bubmuoreka [{OK
TUTOCKOCTEH; TeopeMa O MPsMOi
N https://m.edso0.ru/7f42d452
68 nepeceueHmsl IBYX IMIOCKOCTEH

NEePIEHAUKYIISIPHBIX TPEThEeU
IUIOCKOCTH

https://edu.skysmart.ru/,
https://uchi.ru/
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[IpsamMoyroibHBIN apauieIenune/;

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

69 KyO; U3MEpeHusi, CBOMCTBA httos://edu.skysmart.ru/
IPSAMOYTOJIBHOTO MapalIeIenuIIe1a htt s: //uchi u/ —

ps: )
Teopema o ruaroHanmu Bubmuorexa HOK

70 LT T a— https://m.edsoo.ru/7f42d452

https://edu.skysmart.ru/,
U CIICJICTBHUE U3 Hee h ttDS' Jluchi ru\;
ps: )
CrepeomMeTpruecKue U MPUKIIaJIHbIC bubnuorexa LIOK

71 3a7a4M, CBSI3aHHBIE CO B3aMMHBIM https://m.edsoo.ru/7f42d452
pAaCIOIOKEHUEM TIPSIMBIX U https://edu.skysmart.ru/,
IJIOCKOCTH https://uchi.ru/

) bubnunoreka LIOK
Hosroperme: ciperuBaromuecs https://m.edsoo.ru/7f42d452

72 npsIMbI€e, TapaljiebHbIE TIOCKOCTH https: e d.u skvs.mart "y

B CTAHJAPTHBIX MHOTOTPaHHUKAX hit s: / /uchi u/ —
ps: .

[Tapa mapanienbHbIX IUIOCKOCTEH Ha

CKPEIIUBAIOIIAXCS TIPSIMBIX Bubmorexa IIOK

73 CCTOSHIE MO ’ https://m.edso00.ru/7f42d452
P Y https://edu.skysmart.ru/,
CKPEIIUBAOIIUMUCS TIPSIMBIMU B hitos://uchi.ru/

ps: )
MPOCTBIX CUTYAITUSIX
bubnunorexa LIOK
PaccrosiHne OT TOYKH 0 IUNIOCKOCTH,

74 ACCTOSHIE OT HDSAMOR 10 https://m.edsoo.ru/7f42d452
p p a https://edu.skysmart.ru/,
fIocKoCTH https://uchi.ru/
Brluncnenue paccTosHUN MEXKIY bu6muoreka [JOK

75 CKPEIMBAIOIIUMHUCS TPSAMBIMH C https://m.edso00.ru/7f42d452

ITOMOILBIO IEPIEHIUKYIIIPHON
IJIOCKOCTH

https://edu.skysmart.ru/,
https://uchi.ru/
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TpéxrpaHHsblil yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX yrioB. Teopema

bu6nmorexa [IOK
https://m.edsoo.ru/7f42d452

70 [Tudaropa, TeopemMbl KOCUHYCOB U https://edu.skysmart.ru/,
CHUHYCOB JIJIsl TPEXTPAHHOTO YTJIa https://uchi.ru/
. bubnunoreka LIOK
DnemMeHTbI chepudecKoit
https://m.edsoo.ru/7f42d452
77 TEOMETPUH: T€0JIe3UYECKUE JINHUU
Jeante https://edu:skvsmart.ru/,
fa https://uchi.ru/
bubnunoreka LIOK
78 Kontponbnas padota Ne3"Vrisl u https://m.edso00.ru/7f42d452
paccrossHus" https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
79 CucremaTtu3zanus 3HaHUU https://m.edso00.ru/7f42d452
"MHOrOorpaHHMK 1 €ro 3J1€MEHTHI" https://edu.skysmart.ru/,
https://uchi.ru/
bu6nunorexa LIOK
80 IMupamuna. Buael nupamu. https://m.edso0o.ru/7f42d452
[IpaBunpHas nupamua https://edu.skysmart.ru/,
https://uchi.ru/
bu6nmorexa LIOK
81 ITpusma. [Ipsimast u HaKIOHHAS https://m.edso00.ru/7f42d452
npusMsl. [IpaBunbHas npusma https://edu.skysmart.ru/,
https://uchi.ru/
. bubnunorexa LIOK
[IpsiMoit mapannenenunen,
82 T — https://m.edso00.ru/7f42d452
Ky6 ’ https://edu.skysmart.ru/,
https://uchi.ru/
83 BalInykiible MHOTOIpaHHUKHU. bu6muoreka [IOK

Teopema Ditnepa

https://m.edsoo.ru/7f42d452
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| | https://edu.skysmart.ru/,
https://uchi.ru/

BrlInmykiible MHOTOIpaHHUKU. bubnnorexa LHOK
. https://m.edsoo.ru/7f42d452
84 Teopema Ditnepa. [IpaBunbHBIC U 1 0 0
https://edu.

MOJIYIIPABUJIbHBIC MHOTOTPpaHHUKHU


https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/
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91

Pasnosxenue BekTopa no 6asucy
TPEX BEKTOPOB, HE JIEXKAIIUX B
OJHOM IIOCKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

92

CkansgpHoe Mpou3BeIeHNE

bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

93

Boruncnenue yrina Mmexmy
BEKTOPAMH B IIPOCTPAHCTBE

bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

94

[Tpocreiimue 3agaun ¢ BEKTOpaMu

bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

95

96

97

98

HpOCTGfIH.IPIC 3ala4u C BEKTOpaMu

[Ipocreiiue 3a7auu ¢ BEKTOpaMu

[Ipocreiinue 3a7a4u ¢ BEKTOpaMu

O000111eHHE U CUCTEMATU3 AL
3HAHUH

bu6nmorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f42d452
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99

100

O00011eHHE U CUCTEMATU3ALIMS
3HAHUI

KonTtponsnast padora Ne 5
"UToroBast KOHTpOJIbHAS paboTa"

https://edu.skysmart.ru/,
bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/

101

KonTponbnas pabota Ne5
"HUToroBast KOHTpOJIbHAS paboTa"

bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,
https://uchi.ru/

102

O000111eHHE U CUCTEMATU3ALMS
3HaHUU

bubmmoreka IIOK
https://m.edsoo.ru/7f42d452
https://edu.skysmart.ru/,

https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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https://edu.skysmart.ru/
https://uchi.ru/
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
" bu6nmoreka [IOK
[ToBrOpenue temsl "KoopauHatsl
https://m.edsoo.ru/7f42d452
1 BEKTOpa Ha TIOCKOCTH U B 1 0 0
" https://edu.skysmart.ru/,
MPOCTPAHCTBE https://uchi.ru/
bubmuoreka [IOK
9 [ToBTOpenue tems! "CxkanspHoe 1 0 0 https://m.edsoo.ru/7f42d452
IIPOU3BEIEHUE BEKTOPOB" https://edu.skysmart.ru/,
https://uchi.ru/
" bu6nunorexa LIOK
[ToBTOpenue Temsl "Beraucnenue
3 18 MESKIY BEKTODAMIL B 1 0 0 https://m.edso0o.ru/7f42d452
: le " P https.//edu.skysmart.ru/,
HpOCTpatictse https://uchi.ru/
" bubmuorexa [IOK
IToBTOpenue Temsl "YpaBHEeHUE
4 DML, TIDOXOILIIEH 1enes IBe 1 0 0 https://m.edsoo.ru/7f42d452
P W POXOIIH pes https.//edu.skysmart.ru/,
TOHKH https://uchi.ru/
but6mmoreka [IOK
5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 0 0 https://m.edso0.ru/7f42d452
ypaBHEHHE MJIOCKOCTH B OTPE3Kax https://edu.skysmart.ru/,
https://uchi.ru/
but6mmorexa [IOK
5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 0 0 https://m.edso00.ru/7f42d452

YpaBHEHHUE INIOCKOCTH B OTPE3Kax

https://edu.skysmart.ru/,
https://uchi.ru/
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bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

7 BekropHoe npousBeneHue https://edu.skysmart.ru/
https://uchi.ru/
bubnunoreka LIOK

8 JIuHeitHble HepaBEHCTBA, JTUHEHOE https://m.edso00.ru/7f42d452

IIPpOrpaMMUpPOBaHUE https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK

9 JIvHeitHbIe HEpaBEHCTBA, JUHEUHOE https://m.edso00.ru/7f42d452

MPOrpaMMHUPOBAHUE https://edu.skysmart.ru/,
https://uchi.ru/
A . bubnunoreka LIOK
HATHTHHECITE METOAR pacterd https://m.edsoo.ru/7f42d452
10 /m. .
Y MERGLY IDAMBIMH B https://edu.skysmart.ru/,
MHOTOTparHiKax https://uchi.ru/
A N bubnuoreka [{OK
HATHTHACCIHE METOIM pacieTd https://m.edsoo.ru/7f42d452
1 Y MEXGLY TWIOCKOUTIMH B https://edu skysmart.ru/
MHOTOTpaHHHKax https://uchi.ru/
bu6nmorexa LIOK

12 dopMyna pacCTOSTHUSA OT TOYKH 10 https://m.edsoo.ru/7f42d452

IUIOCKOCTH B KOOPAMHATAX https://edu.skysmart.ru/,
https://uchi.ru/
bubnunorexa LIOK

13 Haxoxnenne pacCTOSIHUM OT TOUKH https://m.edsoo.ru/7f42d452

JI0 TUIOCKOCTH B KyOe

https://edu.skysmart.ru/,
https://uchi.ru/
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Haxoxnenue paccToOIHUI OT TOUKH

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

14 JI0 TIJIOCKOCTH B MPABUJIbHOM https://edu.skysmart.ru/
fHpamuie https://uchi.ru/
bubnunoreka LIOK
15 KoHnTtpoinbHas padota https://m.edso00.ru/7f42d452
Nel"Ananutuyeckas reomerpus" https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
16 CedeHuss MHOTOIPAaHHUKOB: https://m.edsoo.ru/7f42d452
CTaHJIapTHbIC MHOTOT'PAHHUKH https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
17 CedeHuss MHOTOIPaHHUKOB: METO/T https://m.edso0.ru/7f42d452
CJIEI0B https://edu.skysmart.ru/,
https://uchi.ru/
CeueHnss MHOTOTPAaHHUKOB: bubmmnoreka HOK
18 CTaH/IAPTHBIE IUIOCKOCTH, https://m.edso0.ru/7f42d452
IIEPECEUEHMS IIPSIMBIX U https://edu.skysmart.ru/,
IIJIOCKOCTEMN https://uchi.ru/
bu6nmorexa LIOK
19 [TapannenbHble psMbIE U https://m.edsoo.ru/7f42d452
IUIOCKOCTH: NTapaJJICIIbHBIE CEUYECHUS https://edu.skysmart.ru/,
https://uchi.ru/
bubnunorexa LIOK
20 [TapannensHble psMbIE U https://m.edsoo.ru/7f42d452

MJIOCKOCTH: Pac4y€T OTHOLLICHHI

https://edu.skysmart.ru/,
https://uchi.ru/
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[TapamienbHble IpsIMbIE U

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

21 :
[ITOCKOCTH: YIB! MEAILY https://edu.skysmart.ru/,
CerH_II/IBaIOH_[I/IMI/ICSI HpSIMbIMI/I htt S://UChi.rU/
He IICHAUKYJIAPHBIC IPAMBIC U
HJI(I))CKOCTI/I'};TaII){I[a THI:,Ie mapsl bubmiorexa LIOK
92 ebrer HK' i HBDI: nnocxofTeﬁH https://m.edso00.ru/7f42d452
PHCHAMKYIP https://edu.skysmart.ru/,
TPAMBIX, CHMMCTPHH https://uchi.ru/
MHOTOI'PAaHHUKOB
bubnunoreka LIOK
[leprienquKyngpHbIEC TIPSIMbIE U
23 L10CKOCTH: TEODEMA 6 Thex https://m.eds00.ru/7f42d452
- Te0P P https://edu.skysmart.ru/,
feprietiiyLipax https://uchi.ru/
bubnunoreka LIOK
[leprieHquKyNApHBIEC TIPSIMbIE U
https://m.edsoo.ru/7f42d452
24 IUIOCKOCTH: BBIYHCIIEHUS TJIMH B
https://edu.skysmart.ru/,
MHOTOTpaHHuiax https://uchi.ru/
) bubmmoteka IIOK
[ToBTOpEeHwMeE: MIoMaAH
o5 MHOTOYFOIHHHKOB, (OPMYITHI 115 https://m.edsoo.ru/7f42d452
T . 5 » DOPMY ﬂ6 https://edu.skysmart.ru/,
riomiaied, cooopakxeHus moaoous httos-//uchi ru/
bu6nunorexa LIOK
IToBTOpEHME: MIIOIIAAN
26 MHOTOYFOIHHHKOB, (OpMYITHI 115 https://m.edsoo.ru/7f42d452
r . 5 » DOPMY H6 https://edu.skysmart.ru/,
riomiaiel, cooopakeHus moao0ous httos-//uchi ru/
bubnunorexa LIOK
IToBTOpEHME: MIIOIIAAN
https://m.edsoo.ru/7f42d452
27 MHOTOYTOJIbHUKOB, (POPMYJIbI JJIs

iomiaen, cooopakeHus moao0ous

https://edu.skysmart.ru/,
https://uchi.ru/
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Inomaau ceuennit
MHOTOI'PAaHHUKOB: TIJIOIIA N

bu6nmorexa [IOK
https://m.edsoo.ru/7f42d452

28
MOBEPXHOCTEM, pa3pe3aHus Ha https://edu.skysmart.ru/,
YacTH, COOOpaKEHUS 1O 100MsI https://uchi.ru/
[Lnomanu ceuennit bubmuorexa [JOK
29 MHOT'OIPAHHUKOB: IIIOIIAN https://m.edsoo.ru/7f42d452
MOBEPXHOCTEH, pa3pe3aHus Ha https://edu.skysmart.ru/,
YacTH, COOOpaKECHHUS IO 100U https://uchi.ru/
KonTponbnas padorta Ne 2 bubsmotexa [IOK
30 "Mogropese: MHOFOFP;HHHKH https://m.edsoo.ru/7f42d452
] ’ https://edu.skysmart.ru/,
CEUYEHUS] MHOTOTPAaHHUKOB" httDS' Jluchi ru\;
ps: :
bubnunoreka LIOK
31 O6béMm Tena. O6beM https://m.edsoo.ru/7f42d452
IIPSAMOYTOJIBHOTO ITapaJuleIIeIUIe1a https://edu.skysmart.ru/,
https://uchi.ru/
3amaun 00 yaBoeHUH Ky0a, o Bubmuorexa IOK
% _ You, https://m.eds00.ru/7f42d452
32 KBAZIPATYPE y03; O TPHCEKLUHH https://edu.skysmart.ru/
yra https://uchi.ru/
CrepeoMeTpUUYECKUE 3a1aUn Bubmorexa LIOK
P TPHTIECK ’ https://m.eds00.ru/7f42d452
33 CBSI3aHHBIE C 00BEMOM
https://edu.skysmart.ru/,
MPSIMOYTOJILHOTO Tapasliesenuieia httos-//uchi ru/
ps: :
bubnunorexa LIOK
[TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C ]
. https://m.edso00.ru/7f42d452
34 BBIYHCIICHHEM 00bEMa
https://edu.skysmart.ru/,
MPSIMOYTOJILHOTO Tapasliesenuie ia httos-//uchi ru/
ps: :
35 O06BEM npsMON TIPU3MBI bubmorexa LIOK

https://m.edsoo0.ru/7f42d452
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CrepeomeTpHuyeckue 3aj1auu,

https://edu.skysmart.ru/,
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

36 CBSI3aHHBIC C BHIYMCIICHUEM
oy . https://edu.skysmart.ru/,
00BEMOB MPSMOU TPU3MBL httos-//uchi ru/
bubnunoreka LIOK
37 [IpukitagHble 3a1a4n, CBSI3aHHBIE C https://m.edsoo.ru/7f42d452
00BEMOM MPSAMON MPU3MBI https://edu.skysmart.ru/,
https://uchi.ru/
Brruuciienue 00EMOB TEII € bu6nmorexa LIOK
38 IIOMOILBIO ONPEAEIEHHOTO https://m.edsoo.ru/7f42d452
uHTerpana. O6bEM HaKJIOHHON https://edu.skysmart.ru/,
MIPU3MBbI https://uchi.ru/
N bubmuorexa [IOK
Brrunciienne 006EMOB TEI C
.. https://m.edso0.ru/7f42d452
39 MOMOILBIO ONPEAEIEHHOTO
O6we https://edu.skysmart.ru/,
uaTerpaia. O0bEM TUPAMHU/TBI httos-//uchi ru/
, bubmuoreka [IOK
®opmyna 00bEMa MUPaAMUIBI.
https://m.edso0.ru/7f42d452
40 OTtHoleHNEe 00HEMOB TUPAMU] C
5 https://edu.skysmart.ru/,
ODTHM yTIOM https://uchi.ru/
. bubnunorexa LIOK
dopmyna o0bEMa MUPaAMUIBIL.
https://m.edso0.ru/7f42d452
41 OTtHomeHNEe 00BEMOB TUPAMU]T C
5 https://edu.skysmart.ru/,
ODTHM yTIOM https://uchi.ru/
bubnunorexa LIOK
CrepeomMeTpryecKue 3a1auu,
. . https://m.edsoo.ru/7f42d452
42 CBSI3aHHBIC ¢ 00BbEMAMU HAKJIOHHOMN

IIPU3MBI

https://edu.skysmart.ru/,
https://uchi.ru/
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CrepeomeTrpuyeckue 3a/1auu,

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

43
CBsI3aHHBIE C 00BEMAMU TTHPAMHUIBI https://edu.skysmart.ru/,
https://uchi.ru/
[Tpuknangele 3a1a4d IO TEME Bubmorexa LIOK
" P R " https://m.edsoo.ru/7f42d452
44 OO0BEMEBI TeN", CBsA3AaHHLIE C httos-//edu.skvsmart.ru/
00bEMOM HAKJIOHHOM ITPHU3MBI https: / /uchi ru\; —
ps: .
[Ipuknangele 3a1a4y IO TEME Bubmorexa [IOK
" P R " https://m.edsoo.ru/7f42d452
45 OO0BEMEBI TeN", CBsI3aHHBIE C httos://edu.skysmart.ru/
00BEMOM MHPAMUJIBI hit éﬂuchinv -
ps: .
[Ipumenenue 0ObEMOB buGnnorexa LIOK
46 P paCCTOHH'm 0 https://m.eds00.ru/7f42d452
https://edu.skysmart.ru/,
THIOCKOCTH https://uchi.ru/
bu6nmorexa LIOK
47 Konrtponsnas padora Ne3 "O0bEM https://m.edsoo.ru/7f42d452
MHOTOTpaHHHKaA" https://edu.skysmart.ru/,
https://uchi.ru/
bu6nmorexa LIOK
HunHrapiieckas MoBepxHOCT®, https://m.edsoo.ru/7f42d452
4 . Jim. .
8 00pa3yIOMKE IHIHHAPHIECKOi https://edu.skysmart.ru/,
TOBEPXHOCTH https://uchi.ru/
Humuaap. [Ipsamoit kpyroBoi bubmrorexa LIOK
p- 1P 24 https://m.eds00.ru/7f42d452
49 mtrHp. [Tnomans moBepXHOCTH

HWIMHIPA

https://edu.skysmart.ru/,
https://uchi.ru/
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Konnueckas IIOBEPXHOCTD,

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

S0 00pasyIouIHe KOHHHECKOH https://edu.skysmart.ru/,
nosepxocty. Kowyc https://uchi.ru/
bubnunoreka LIOK
Ceuenne KoHyca IJIOCKOCTHIO,
g https://m.edso0.ru/7f42d452
51 napauieIbHOM MII0CKOCTH
https://edu.skysmart.ru/,
OCHOBaHUS https://uchi.ru/
bubnunoreka LIOK
52 VYceuénnslit konyc. M300paxenue https://m.edsoo.ru/7f42d452
KOHYCOB M YCEYEHHBIX KOHYCOB https://edu.skysmart.ru/,
bubnunoreka LIOK
53 [Tnomaas GOKOBOM MOBEPXHOCTH U https://m.edsoo.ru/7f42d452
IIOJIHOM TOBEPXHOCTHU KOHYCa https://edu.skysmart.ru/,
https://uchi.ru/
bu6nmorexa LIOK
54 [Tnomaabs 60KOBOM MOBEPXHOCTU U https://m.edso0o.ru/7f42d452
IIOJIHOM TOBEPXHOCTH KOHYCa https://edu.skysmart.ru/,
https://uchi.ru/
CrepeoMeTrpuueckre 3aJaun Ha bubnmnoreka HOK
55 JI0Ka3aTeJIbCTBO U BEIUMCIICHHE, https://m.edsoo.ru/7f42d452
MIOCTPOEHNUEM CEYEHUN HUINHAPA, https://edu.skysmart.ru/,
KOHyca https://uchi.ru/
CrepeoMeTpuueckre 3aJaun Ha bu6muoreka [JOK
56 JI0Ka3aTeJIbCTBO M BEIUMCIICHHE, https://m.edsoo.ru/7f42d452

MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYyca

https://edu.skysmart.ru/,
https://uchi.ru/
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HpI/IKJIa[[HLIe 3aaa4u, CBA3aHHBIC C

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

> UWIMHAPOM https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
58 [Ipuknagneie 3a/1a4u, CBSI3aHHBIE C https://m.edsoo.ru/7f42d452
LUJIUHAPOM https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f42d452
59 Cdepa u map https://edu.skysmart.ru/,
[Tepeceuenue chepsr u mapa c bubnnorexa [JOK
60 mIockocThio. Kacanue mapa u https://m.edso0.ru/7f42d452
cdepsl IIOCKOCTHI0. Bua n https://edu.skysmart.ru/,
n300paKeHHeE 1apa https://uchi.ru/
[Tepeceuenue cheps u 1apa c bubmuoreka [IOK
61 mIockocThlo. Kacanue mapa u https://m.edso0.ru/7f42d452
cdepsl IIOCKOCTHI0. Bua n https://edu.skysmart.ru/,
n300paKeHHeE 1apa https://uchi.ru/
bu6nmorexa LIOK
62 VYpaBuenne chepsl. [Lnomans https://m.edso00.ru/7f42d452
cdepsl U e€ yacten https://edu.skysmart.ru/,
bubnunorexa LIOK
63 CivmeTpis cepe! 1 mapa https://m.edso00.ru/7f42d452

https://edu.skysmart.ru/,
https://uchi.ru/
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CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,

bubnmoreka [IOK
https://m.edsoo.ru/7f42d452

o4 CBASANHBIC CO Cepoii IvnapOM’ https://edu.skysmart.ru/,
MOCTPOCHUEM UX CEUCHHI httos-//uchi ru/
IJIOCKOCTBIO
CrepeomeTpHuuecKue 3aauu Ha

bubnunorexa LIOK
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
65 CBA3AHHbIE CO Chepoii 1 MmapoM, https://m.edso0o.ru/7f42d452
. https://edu.skysmart.ru/,
MOCTPOCHUEM UX CEYCHHI httos-//uchi ru/
IJIOCKOCTBIO
bubnunoreka LIOK

66 [IpukitagHble 3aqa4n, CBSI3aHHBIE CO https://m.edsoo.ru/7f42d452

cdepoii u mapom https://edu.skysmart.ru/,
https://uchi.ru/
[ToBTOpEHUE: OKPYKHOCTH HA bubnnorexa [JOK

67 IUIOCKOCTH, BBIUMCIICHUS B https://m.edsoo.ru/7f42d452
OKPY’>KHOCTH, CTAaHAAPTHBIE https://edu.skysmart.ru/,
noxoous https://uchi.ru/

bubmmoteka IIOK

68 Paznuunbie KOMOMHAIIMY TEN https://m.edso00.ru/7f42d452
BpalCHUSA U MHOTOI'PAaHHUKOB https://edu.skysmart.ru/,

but6mmorexa [IOK

69 3anauu o teme "Tena u https://m.edso0.ru/7f42d452
MIOBEPXHOCTHU BpaleHus" https://edu.skysmart.ru/,

70 3agauu o Teme "Tena u bubmuoreka [{OK

MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/7f42d452
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Kontponsnas padora Ne4 "Tena u

https://edu.skysmart.ru/,
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

71
MIOBEPXHOCTH BpaleHus" https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
7 O0béMm mmHIpa. Teopema 06 https://m.edsoo.ru/7f42d452
00BEME MPSAMOTo LWINHIPA https://edu.skysmart.ru/,
https://uchi.ru/
Brrunciaenne 006EMOB Te ¢ Bubmaorexa HOK
.. https://m.edsoo.ru/7f42d452
73 MTOMOIIIBIO ONPEETIEHHOTO httos://edu.skysmart.ru/
unTerpana. O6bEM KoHyca hit s: //uchi u/ "
ps: )
bubmmoreka IIOK
74 [Tnomany 6OKOBOH M MOIHON https://m.edsoo.ru/7f42d452
ITIOBEPXHOCTU KOHYCA https://edu.skysmart.ru/,
https://uchi.ru/
CrepeoMeTpHUUEeCKHE 3a0aUn bubmiorexa LIOK
P P ’ https://m.edsoo.ru/7f42d452
75 CBSI3aHHBIE C BEIUUCIIEHUEM
. https://edu.skysmart.ru/,
00BEMOB IUITUH/IPA, KOHYCA httns-//uchi.ru/
ps: .
bubnunorexa LIOK
[IpuknagHbie 3a1a4u 110 TEME }
76 OB LEMLL H TUTOLEALI https://m.edsoo.ru/7f42d452
. R f[ https://edu.skysmart.ru/,
MOBEPXHOCTEN TeN httns-//uchi.ru/
ps: )
OO0BéM 11apa U MAapOBOTO CEKTOPA. bubnuoteka [JOK
77 Teopema 06 06bEMe mapa. https://m.edso00.ru/7f42d452

[Tnomans chepsi.
CrepeomeTpryecKue 3a1auu,

https://edu.skysmart.ru/,
https://uchi.ru/
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CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 11apa, IIapOBOr0 CErMeHTa
U I1apOBOT0 CEKTOpa

[IpuxitagHbie 3ana4u 10 TeEMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIAJIbIO

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42d452

8 chepnl. COOTHOIICHUS MEXKTY https://edu.skysmart.ru/,
IJIOMIAIIMU TTOBEPXHOCTEH U https://uchi.ru/
00BpEMaMU ITOOOHBIX TENI
[TomoOHBIE TEeNa B IPOCTPAHCTRBE.
N3menenne 00bEMa mpu 1o 100UH. bubnnorexa [JOK

79 CrepeomMeTpryeCcKHe 3a1a4u, https://m.edsoo.ru/7f42d452
CBSI3aHHBIC C BBIYMCICHUEM https://edu.skysmart.ru/,
00BEMOB TeIl U ILIOLIA e https://uchi.ru/
ITOBEPXHOCTEN
Kontponbnas padota Ne5 bubmorexa HOK

80 L ——————— https://m.edsoo.ru/7f42d452
P https://edu:skvsmart.ru/ ,
JIB>KeHUs POCTPAHCTRBA. bubnnorexa [JOK

81 Orobpaxenus. [IBuxeHus u https://m.edso00.ru/7f42d452
paBeHcTBO (uryp. Obue cBoiicTa https://edu.skysmart.ru/,
JBHKCHUN https://uchi.ru/
Buapl nvkeHunid: mapamienbHbIN bubnunorexa LIOK

82 IIEPEHOC, LIEHTPAJIbHAsA CUMMETPUS, https://m.edso00.ru/7f42d452
3epKajJbHasi CHMMETPHS, TOBOPOT https://edu.skysmart.ru/,
BOKPYT IIPSIMOU https://uchi.ru/

83 [TpeobpazoBanus nonodus. [psmas bubmuorexa [IOK

u cepa Diinepa

https://m.edsoo.ru/7f42d452
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I'eomerpuueckue 3agaun Ha

https://edu.skysmart.ru/,
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

84
IIPUMEHEHHUE JIBUKCHUS https://edu.skysmart.ru/,
https://uchi.ru/
bubnunoreka LIOK
85 KonTponpsHas padora Ne 6 https://m.edso0.ru/7f42d452
"BexTopsl B mpocTpaHcTBe" https://edu.skysmart.ru/,
https://uchi.ru/
Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca bu6mmoreka [IOK
86 reomerpun 10—11 knaccos, https://m.edso00.ru/7f42d452
CHUCTEMAaTU3alMs 3HAHUH: https://edu.skysmart.ru/,
"TlapayuieIbHOCTh MPSIMBIX U https://uchi.ru/
MJIOCKOCTEN B mpocTpaHcTBe"
O06o0maromree mosropenue 11
MOHSTHHM U METOJIOB If) ca bubmiorexa LIOK
P https://m.edsoo.ru/7f42d452
87 reomerpun 10—-11 knaccos,
. https://edu.skysmart.ru/,
CI/ICTeMaTI/I3aI_II/I}'I' 3HaHui: "BekTopsl httos-//uchi ru/
B IIPOCTPAHCTBE
O06o0maromree mosropenue 11
MIOHSTHHM U METOIOB If) ca bubmorexa LIOK
P https://m.edsoo.ru/7f42d452
88 reomerpun 10—-11 knaccos,
0 https://edu.skysmart.ru/,
CUCTeMaTu3aIus 3HaHuii: "BeKkTopbl httos-//uchi ru/
B IIpOCTpaHcTBe"
O6o61aromiee mosropenune 11
HIV R e but6mmoreka [IOK
89 MOHSTUN U METOJIOB Kypca

reomerpun 10—-11 knaccos,

https://m.edsoo.ru/7f42d452
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cucreMaTu3zanys 3Hanui: "OopeM
MHOTOTpaHHUKA"

https://edu.skysmart.ru/,
https://uchi.ru/

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca

bu6nmoreka [IOK
https://m.edsoo.ru/7f42d452

90 reomerpun 10—11 kmaccos,

o https://edu.skysmart.ru/,
cucremaruzanus 3HaHui: "O0beM httos-//uchi ru/
MHOTOTpaHHUKA"

Ob6o6maromee nmosropenue 11
MOHSTUN U METOJIOB Kypca bubnnoreka [JOK
01 reomerpun 10—-11 knaccos, https://m.edsoo.ru/7f42d452
CHUCTEeMaTU3alus 3HAHUI: https://edu.skysmart.ru/,
"ITnomaay MOBEpXHOCTH U 00 BEMBI https://uchi.ru/
KpyTJbIx Ten"
Ob6o6maromee mosropenue 11
MOHSTUN U METOJIOB Kypca bu6nmorexa LIOK
92 reomerpun 10—11 knaccos, https://m.edsoo.ru/7f42d452
cucTeMaTu3alys 3HaHui: https://edu.skysmart.ru/,
"[Tnomany moBEpXHOCTU U O0BEMBI https://uchi.ru/
KpYIJIbIX Ted"
bubmmoreka IIOK
93 Konrtponsnas padora Ne 7 https://m.edso0o.ru/7f42d452
"UToroBast KOHTpoJIbHas paboTa" https://edu.skysmart.ru/,
but6mmorexa [IOK
94 KonTtponbsHas padora Ne 7 https://m.edso00.ru/7f42d452
"UToroBast KOHTpOJIbHAsA paboTa" https://edu.skysmart.ru/,
https://uchi.ru/
95 [ToBTOpenwme, 0600IIEHNE U bu6nmnorexa LIOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo0.ru/7f42d452
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HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU

https://edu.skysmart.ru/,
https://uchi.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f42d452

96
COBPEMEHHBIX MHKEHEPHBIX U https://edu.skysmart.ru/,
KOMITBIOTEPHBIX TEXHOJIOTUI https://uchi.ru/
Wcropus pa3BuTus cTepeoMeTpun bubnuoreka [JOK

97 KaK HayKu U €€ posib B Pa3BUTUH https://m.edso00.ru/7f42d452
COBPEMEHHBIX MHKEHEPHBIX U https://edu.skysmart.ru/,
KOMITBIOTEPHBIX TEXHOJIOTUI https://uchi.ru/
Wcropus pa3BuTus crTepeoMeTpun bubnuoreka [IOK

98 KAaK HayKHU U €€ posib B PA3BUTHH https://m.edsoo.ru/7f42d452
COBPEMEHHBIX MHKEHEPHBIX U https://edu.skysmart.ru/,
KOMITBIOTEPHBIX TEXHOJIOTUI https://uchi.ru/
Wcropus pa3BuTus crepeoMeTpun bubmuoreka [IOK

99 KAaK HayKH U €€ poJib B Pa3BUTHH https://m.edsoo.ru/7f42d452
COBPEMEHHBIX NHKEHEPHBIX U https://edu.skysmart.ru/,
KOMITBIOTEPHBIX TEXHOJIOTUI https://uchi.ru/
Wcropus pa3BuTusi crepeoMeTpun bubmuoteka [IOK

100 KAaK HayKH U €€ poJib B Pa3BUTHH https://m.edsoo.ru/7f42d452
COBPEMEHHBIX NHKEHEPHBIX U https://edu.skysmart.ru/,
KOMIIBIOTEPHBIX TEXHOJIOTHUI https://uchi.ru/
HcTopus pa3BUTHS CTEpEOMETPUH bubmuorexa [IOK

101 KaK HayKH U €€ poJib B Pa3BUTUH https://m.edso00.ru/7f42d452
COBPEMEHHBIX NHKEHEPHBIX U https://edu.skysmart.ru/,
KOMIBIOTEPHBIX TEXHOJIOTHI https://uchi.ru/

102 Hcropus pa3BuTus CTepeoMeTpun bubmuorexa [IOK

KAaK HayKH U €€ poJib B Pa3BUTHH

https://m.edsoo.ru/7f42d452
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COBPEMEHHBIX WHKCHEPHBIX U https://edu.skysmart.ru/,
KOMIIBIOTEPHBIX TEXHOJIOTHI https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102 8 0



https://edu.skysmart.ru/
https://uchi.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

reometpus 10-11 nox penakuueit JI.C.AtanacsiH u apyrue

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bu6mmoteka L{OK https://m.edsoo.ru/7f42d4https://edu.skysmart.ru/,
https://uchi.ru/

bubmuoreka I{OK https://m.edsoo.ru/7f42d452

https://edu.skysmart.ru/, https://uchi.ru/



