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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaK OOECIEYMBACT BO3MOXKHOCTb W3Y4YCHUS AUCIUILIMH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIETTOYKH JIOTHYECKUX YTBEPIKIACHUHN MPH PEIICHHH T€OMETPUUYECKUX 3a71a4, YMECHUE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00yUarONUXCs IPU U3YYECHUU
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOJIMMBIX JIJIsI YCICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHue MnpeaCcTaBIeHUs] 0 TEOMETPUHM KaK YacTH MUPOBOUM KYJIBTYPHI U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbBIC SABJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUIHOTO aIllaparta 1o pas3aeiy
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT M yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMBbl M HaXOJHUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHICCKUX TEeOopui, (OpPMHUPOBAHUE TOHMMAHHUS POJIM aKCHOMATHUKH IPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
pelIeHrs CTePEOMETPUYCCKUX 3aJlad M 3aJad C NPAKTHYSCKUM COJIepKaHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyUarOIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKU3HECHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMU JIMHUAMH Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOyuenus. ConuepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys IpOYHbIC MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBIstolel yaeOHoro npeameta «MareMaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh OPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE: NapasjieIbHbIe
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOESKIMHU. YTJIBl C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHororpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJibHAS MMpaMua U MPaBUIbHBIN TeTpasap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBaHM, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MpsAMOi mpu3Mel. [nomaas
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUTaHApHbBIE BEKTOPHI. lIpU3HAK KOMILTAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKaJsIpHOE NIPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
WIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe pacronoxenne cheps
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOTOrpaHHHMKOB. [Ipw3ma, BIMCaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, IUIOMIaas cepsl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUEHUS ITUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ IIPU PEIICHUH T€OMETPUUSCKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3epKalibHasi CUMMETPHS, IOBOPOT BOKPYT TPSIMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMK 00YYaIOIIerocsl Kak akKkTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUUI;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaresbckue AeicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, JaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B PAa3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIIacMoO 3aJayd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABIATh PE3YJAbTAaThl PEIICHUs 3aJadM, dKCIIEPUMEHTA, WCCIICI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a]1a4H, BHIOUPATh CIIOCOO pPEIICHUS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICHCTBUI W MBICIIMTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIBI pabOT, TOTOBapUBATHCS, 0OCYKIATh MPOIIECC U pe3yJIbTaT padoThI, 0000IIaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nUpaMuIa, IPSIMOYTOJIBHBINA Napajuielienune, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOIHIATH U300pakeHus Gpuryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JICHCTBHSI HAaJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH TMOJYYEHHBIE 3HAHUS HAa INPAKTUKE: CpaBHUBATh U
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUYECKUX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicsi HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpamleHus (UWIMHAP, KOHYC, cdepa U Iap) U
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMIOIIAA TOBEPXHOCTEM MHOTOIPAaHHUKOB W TeNl BpalCHMS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUMCIISITh COOTHOIIEHUSI MEX]TY TUIOLIAAsIMU MOBEPXHOCTEN 1 00BEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPEoOpPa3OBbIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh reOMETPUUECKHUE 3a/1a4i Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAllEHUS: CEYEHUS LUIUHIIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha JO0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHUBAaThb pPEAJIbHBIC CUTYAllUH, NPUMEHATb H3YYECHHBIC ITOHSTHUS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
https://edsoo.ru/
https://resh.edu.ru/

1 BBenenue B ctepeomMeTpuio 23 1 hittps:/Awww. vaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/

5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 https://resh.edu.ru/

IIPOCTPAHCTBE https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/

3 [TapanneabHOCTHh NPSIMBIX U TUIOCKOCTEHN B 8 https://resh.edu.ru/

MPOCTPAHCTBE https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/

4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 https://resh.edu.ru/

IJIOCKOCTEM B MPOCTPAHCTBE https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/

> YTIIbl H pacCTOAHHA 16 ! https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/

6 MHororpaHHUKH 7 1 https://resh.edu.ru/

https://www.yaklass.ru/



https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://lesson.edu.ru/02.3/10

https://edsoo.ru/

https://resh.edu.ru/

BekTopbl B MpoCTpaHCTBE 12 https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/

[ToBTOpEHUE, 06001IEHNE U 5 https://resh.edu.ru/

cucTeMaTu3anys 3HaHuI https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/10

11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

AHanuTndeckas reoMeTpus

15

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11

[ToBTOpEeHuE, 0600IIEHNE 1
CHUCTeMaTH3allusl 3HAHUI

15

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11

O0BEM MHOTOTpaHHHKA

17

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11

Tena BpaieHus

24

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11

[Tnomaau MoBepXHOCTH U 0OBEMBI
KPYTJIbIX T€

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11

JBrxeHust

https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11



https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11
https://edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/02.3/11
https://edsoo.ru/
https://resh.edu.ru/
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[ToBTOpEHue, 0600IIeHNE U
CHUCTEeMaTU3alus 3HAHUI
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Koun4yecTBo yacos 3 b 6
JIEKTPOHHBIE HU(POBLIE 00pa3oBaTe/bHbIE
Ne i/ Tema ypoka KonTtpoibHbie P P P
Bcero pecypcbl
padoTsI
OcHoBHbI€E IpaBUJIa U300paKEHUS HA
1 PHUCYHKE TIJIOCKOCTH, IMapajuIebHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
HonsTis cTepeoMeTpHH: TOUKa, NpsAMas, https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
IJIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE poniatiia-stereometrii-10438/aksiomy-stereometrii-i-
2 MpaBUJIa U300paKeHHsI Ha PUCYHKE 1 ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-
IJIOCKOCTH, MApaJUIENbHbBIX MPSIMBIX b9b7-264d9d3eel20
(0Tpe3KoB), CepeIMHbI OTPE3Ka
[TonsiTHS: epecekarouuecs MIOCKOCTH, )
https://resh.edu.ru/subject/lesson/4756/conspect/
3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1
MOJIYIPOCTPAHCTBO
[TonsiTHs: MepeceKarouecs MIOCKOCTH, )
https://resh.edu.ru/subject/lesson/4756/conspect/
4 nepeceKaroIuecs npsiMasi ¥ mioCKOCTh; 1
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue )
. https://resh.edu.ru/subject/lesson/6018/conspect/
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300paKeHue )
. https://resh.edu.ru/subject/lesson/6018/conspect/
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYD, 1

HECYIIECTBYIOIIHUX 00BEKTOB
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AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

poniatiia-stereometrii-10438/aksiomy-stereometrii-i-

! CJHEACTBHS U3 HUX ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
8 AKCHOMBI CTEPEOMETPUH U TIEPBHIC poniatiia-stereometrii-10438/aksiomy-stereometrii-i-
CJIEACTBHS U3 HUX ikh-prosteishie-sledstviia-9252
AKCHOMBI CTEPEOMETPHH H NIEPBBIC https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
9 cienctBus U3 HuUX. CriocoObI 3a/1aHus poniatiia-stereometrii-10438/aksiomy-stereometrii-i-
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. ikh-prosteishie-sledstviia-9252
O603HaueHus NPSAMBIX U TJIOCKOCTEH
N3o00paxkenue ceueHnit mupamuabl, Kyba u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 X
10 pé6pa. N3obpaxenue negeceqe}m;{ https://educon.by/index.php/materials/math/stereometria
MOJIyYE€HHBIX TUIOCKOCTEH.
PackpamvBanue NOCTpOECHHBIX CEYEHUI
Pa3HbIMU LIBETaMU
N3obpaxenne ceueHni mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 uxX
1 pé6pa. N3obpaxenue nePecequm https://educon.by/index.php/materials/math/stereometria
MOJIy4YE€HHBIX TUIOCKOCTEH.
PackpamnBanue mocTpoOECHHBIX CEYCHHI
Pa3HBIMU LIBETaMU
N3o00paxkenue ceueHnit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
12 pebpa. M3o0paxxkeHne nepeceyeHus https://educon.by/index.php/materials/math/stereometria

TOJIYYCHHBIX ILIOCKOCTEH.
PaCKpaH_II/IBaHI/IC MOCTPOCHHBIX Ce4YeHUI
Pa3sHbIMHA IBETAMU
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N300pakenue ceueHuil mupaMuipl, Kyoa u

IIPU3MBI, KOTOPBIE IPOXOAAT YEpPEe3 UX
peopa. M3o0pakeHHe nIepeceucHIs

https://educon.by/index.php/materials/math/stereometria

13
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpamrBanue NOCTPOCHHBIX CEYEHUI
Pa3sHbIMHA IBETAMHU
14 KonTponsHas pabora "AKcHOMBI
crepeomerpun. Ceuenus"
B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTpancTBe. CKpenuBarOmmnecs .
https://resh.edu.ru/subject/lesson/6133/conspect/
15 npsiMble. [Ipu3Haky ckpemuBaronmxcs
IIpsMBIX. HapannenLHHe IIpsIMBIC B
MPOCTPAHCTBE
TeopeMa o CylIeCTBOBAaHUU U _
C/IMHCTBEHHOCTH MPAMO# TAPAIEBHOM https://www.yaklass.ru/p/geometria/10- o
. . . klass/parallelnost-v-prostranstve-10435/opredelenie-i-
JTAHHOM TPSIMOM, TTPOXOISIICH Uepe3 A A . -
16 . svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
TOHKY MPOCTPANCTEA 1 HE JICHAIICH Ha 9253/re-15895537-9000-4f1f-b6bd-4ed1e3c5b600
JTaHHOU mpsiMoit. JleMMa o mepeceueHun
MapajuieIbHbIX MPSMBIX TIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema )
. https://resh.edu.ru/subject/lesson/6065/conspect/
17 0 TpEX MapauIeNIbHBIX MPIMBIX. Teopema
0 CKPEIIHMBAIOLIUXCS TPSIMBIX
ITapasnensHOE MPOCKTHPOBAHME. https://videouroki.net/video/33-parallelnoe-
18 OCHOBHBIE CBOMCTBA NapalIeIbHOTO proektirovanie-izobrazhenie-prostranstvennyh-
npoekTupoBanus. M3o00paxkeHne pa3HbIX figur.html
¢buryp B mapanienbHON TPOEKIUN
LlenTpanbHas MpoOCKIHUs. YTOJI C https://interneturok.ru/lesson/geometry/10-
19 COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI klass/parallelnost-pryamyh-i-ploskostej/ugly-s-

MCXKAY NPAMBIMHU

sonapravlennymi-storonami-ugol-mezhdu-pryamymi
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3amayn Ha JOKA3aTEIHLCTBO U

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-skreshchivaiushchikhsia-priamykh-ugol-

20 HCCIEN0BaHNE, CBSI3aHHEIE C ;
A mezhdu-priam_-11302/re-a224bc37-6¢ce-4611-b28c-
paCHOJIO)KeHI/IGM Hp?[MI)IX B HpOCTpaHCTBe 1d8214149f6f
[TonATHA: mapaIeNbHOCTD NPSAMON U
TIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak .
. https://resh.edu.ru/subject/lesson/6065/conspect/
21 MapajuieTbHOCTH MPSIMOM U TNIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH NPSIMOHN U
IUIOCKOCTH
TeOMETPHUECKHE 3a/IaUH HA BHIUHC/ICHHE https://lnterneturok.ru/Iessor_1/qeometrv{10- _
klass/parallelnost-pryamyh-i-ploskostej/povtorenie-
H JI0Ka3aTelIbCTBO, CBI3aHHEIC C . ) .
22 . teorii-reshenie-prosteyshih-zadach-na-parallelnost-
MapajuIeTbHOCTHIO MPSMBIX U IIOCKOCTEH . )
pryamoy-i-ploskosti
B MPOCTPAHCTBE
[TocTpoenune ceueHus, MPOXOISIIETO
23 yepes IaHHYI0 IPSMYIO Ha YepTExKe U https://resh.edu.ru/subject/lesson/5444/conspect/
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOIIICHUH
[TapannensHas MpoeKusi, MPUMEHEHUE
24 JUIS IOCTPOCHUSI CEYSHHH KyOa 1 https://resh.edu.ru/subject/lesson/5444/conspect/
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl
o5 [TapannensHble wockocTy. [Ipu3Haku https://resh.edu.ru/subject/lesson/6129/conspect/
MapajieIbHOCTH JIBYX IIOCKOCTEH
26 Teopema 0 mapasieNnbHOCTH U https://resh.edu.ru/subject/lesson/6065/conspect/

CIANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[HH.ICﬁ
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yepes TOUKY, HE MPUHAJICKAILYIO JAHHOU
IJIOCKOCTH U CJIEJICTBUA U3 HEE

CpoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX [IEPECeUEHUs

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-

27 priznak-i-svoistva-parallelnosti-ploskostei-11034/re-
TPH TICPCCCHEHIH JIBYX HAPALTEIbHEIX 311fc650-3961-4289-922¢-59675079590
MIJIOCKOCTEN TpeThei
CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00 https://www.yaklass.ru/p/geometria/10-
OTpE3Kax MapajuiesIbHbIX MPSAMBIX, klass/parallelnost-v-prostranstve-10435/opredelenie-
28 3aKJIFOUEHHBIX MEX]y MapajljieIbHbIMU priznak-i-svoistva-parallelnosti-ploskostei-11034/re-
IJIOCKOCTSIMH; O NTEPECEUEHUH MPAMOH C 311fc650-3961-4289-922e-f59675b79590
ABYMA HapaHHeJIBHBIMH IIJIOCKOCTAMUAU
https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-
29 [ToBTOpenue: Teopema [Iudaropa Ha figur-9235/teorema-pifagora-dokazatelstvo-9225/re-
IIOCKOCTH cB8adcccc-87a7-47f4-ae00-4d42ac40b985
https://www.yaklass.ru/p/geometria/8-klass/podobnye-
TToBTOpEHHE: TPUIOHOMETPHS treugolniki-9236/trigonometricheskie-funktcii-ostrogo-
30 ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-
TPAMOYTOJILHOTO TPEYTOILHHKA £3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
31 CpoiicTBa Ky0a U IpSIMOYTOJILHOTO mnogogrannikov-11037/poniatie-mnogogrannika-
napasiesenuneaa prizma-9282/re-1935ffa0-afa7-4f17-9ec4-
528edf1d18b5
https://www.yaklass.ru/p/geometria/10-
Brruncnenue AnuH OTpe3KoB B Ky0Oe U ) . .
32 klass/parallelepiped-prizma-piramida-obemy-

IpsAMOYT'OJIbHOM IAapaJlJICIICTIUIICAC

mnogogrannikov-11037/poniatie-mnogogrannika-
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[lepneHIUKyYISIPHOCTD NPAMOU U
mockocTH. [Ipusnak
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33 MEPIEHIUKYISIPHOCTH NIPSIMOH U
TTIOCKOCTH
[lepneHMKyYISIPHOCTD NPAMOU 1
34 mwrockoctu. [Tpu3Hak https://resh.edu.ru/subject/lesson/4757/
MEPIEHIUKYISIPHOCTH MPSMOK U
TTIOCKOCTH
Teopema o CyleCTBOBAaHUU U
35 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH https://resh.edu.ru/subject/lesson/6065/conspect/
4yepe3 TOUKY MPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH
36 [l11ockoCTH M IEPIIEHIUKYIAPHBIE UM https://resh.edu.ru/subject/lesson/4724/conspect/
MpsSIMbIE B MHOTOTPaHHHUKAX
37 [l1nockoCTH M NEpIIEHAUKYIAPHbIE UM https://resh.edu.ru/subject/lesson/4724/conspect/
MPSIMbIE B MHOTOT'PAaHHUKAX
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TlepIeHIMKYIAp H HAKTOHHAA. klass/perpendiku!iarnost—v—p_)ros.transtve— _
38 TToCTpOCHHE HepICHHKYApa H3 TOUKY 10441/opredeleq|e—perpend|kul|ara—naklonn0|—teorema—
o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-
Ha TpAMYIo 4dc5-87dc-15998590¢857
https://www.yaklass.ru/p/geometria/10-
[eprieHMKyIsp ¥ HAKIOHHAS. klass/perpendikuliarnost-v-prostranstve-
39 [TocTpoenue nepreHIuKynspa U3 TOUKU 10441/opredelenie-perpendikuliara-naklonnoi-teorema-

Ha MPsAMYIO

o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-
4dc5-87dc-15998590c857
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40 A
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VIOJI MEKTY CKPEIIHBAIOIIMUCS klass/parallelnost-v-prostranstve-10435/opredelenie-i-
42 Y Ckp svoistva-skreshchivaiushchikhsia-priamykh-ugol-
TIpAMBIMH mezhdu-priam -11302
[Torck meprneHIuKYISIPHBIX TPSIMBIX C )
https://resh.edu.ru/subject/lesson/4748/conspect/
43 TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN
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klass/effektivnye-kursy/ugly-v-prostranstve-profilnyy-
44 OpTOronanbHO€ MPOEKTUPOBAHUE . .
uroven-chast-3-ortogonalnoe-proektirovanie
[TocTpoenue ceuenwuii Kyoa, MPU3MBI, )
. https://urok.1sept.ru/articles/212754
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46 MPaBUJILHOM MMUPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU
C https://interneturok.ru/lesson/geometry/10-
WMMETPHUSI B IPOCTPAHCTBE o .
klass/mnogogranniki/simmetriya-v-prostranstve-
47 OTHOCHUTEJILHO INIOCKOCTH. ITlockocTu B ; )
N ponyatie-pravilnogo-mnogogrannika
CI/IMMeTpI/II/I B MHOFOFpaHHI/IKaX
48 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMOU U https://resh.edu.ru/subject/lesson/4757/
TJIOCKOCTH KakK CIIEJICTBUE CHMMETPUHN
IIpaBmibHable MHOrOTpaHHUKU. Pacuér .
49 p N p https://resh.edu.ru/subject/lesson/4023/conspect/
paCCTOHHI/II/I OT TOYKH A0 IIJIOCKOCTU
TIpaBuibabie MHOrOTpaHHUKK. Pacuér .
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paCCTOHHI/II/I OT TOYKH A0 IIJIOCKOCTHU
CrocoObI OITyCTUTD MEPIIEHIUKYISIPHI:
https://www.mccme.ru/free-books/shen/shen-
51 CUMMETpPHS, CBUT TOUKH T10
’ . geometry.pdf
MapajyIeIbHON MPSIMOM
59 CnBur 1o HenmapasuieJIbHON IPSMOH, https://www.mccme.ru/free-books/shen/shen-
U3MEHEHUE PACCTOSHUI geometry.pdf
KontponbHas padota "B3zanmuoe
53 pAacIoJIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpancrae"
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[ToBTOpEHHME: yroy MEKIy MPSIMBIMU Ha klass/sootnosheniia-mezhdu-storonami-i-uglami-
54 IJTIOCKOCTH, TPUTOHOMETPHS B treugolnika-skaliarnoe-proizvedeni_-

MIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB
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[ToBTOpEHME: Yyroy MexIy
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JByrparssiii yrox. CBOHCTBO JHHEHHBIX klass/perpendikuIiarn_ost-v-prostrantstve_-10441_/poniatie-
57 dvugrannogo-ugla-priznak-perpendikuliarnosti-
YIIIOB ZIBYTPAHHOTO yIia ploskostei-11035/re-9aa441b9-4440-42d1-abab-
0778481ce000
[TepieHAMKYASIPHBIE TIIIOCKOCTH.
58 CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX https://resh.edu.ru/subject/lesson/4748/conspect/
IUIOCKOCTEH
[Ipu3Hak neprneHauKyIIpHOCTH
59 THTOCKOCTEH, TEOPEMa O HpHMOUH https://resh.edu.ru/subject/lesson/4748/conspect/
MEepPECEUCHUS JBYX MIIOCKOCTEH
MEePIECHANKYJISIPHBIX TPEThEH MI0CKOCTH
[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
60 U3MEpPEHMSI, CBOMCTBA MPSAMOYTOJILHOTO https://resh.edu.ru/subject/lesson/4748/train/20833/
napasiesenuneaa
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
Teopema 0 AuaroHanu NpSMOYroabHOTO . - .
61 mnogogrannikov-11037/poniatie-mnogogrannika-

mapajuiejacnuieaa u CJICACTBUC U3 HEe

prizma-9282/re-bdc0af34-c61a-47a7-8a77-
40e81b99cfl11
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CrepeomMeTpriecKue U MPUKIaIHbIC

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-

62 3aJ1a4M, CBSI3aHHbIE CO B3aUMHBIM svoistva-skreshchivaiushchikhsia-priamykh-ugol-

PaCIOIOKEHUEM TMPSMBIX U INIOCKOCTH mezhdu-priam_-11302/re-a224bc37-6¢ce-4611-b28c-
1d8214149f6f

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,

63 napajuiesbHble MIIOCKOCTH B CTaHIapPTHBIX https://resh.edu.ru/subject/lesson/6133/conspect/
MHOl"Ol"paHHI/IKaX
Tlapa mapasieNbHbIX MI0CKOCTEH Ha https://www.yaklass.ru/p/geometria/10- o
CKPEIIMBAIOIIHXCS TIDIMBIX, PACCTOSHHE klass/parallelnost-v-prostranstve-10435/opredelenie-i-

64 p P P svoistva-skreshchivaiushchikhsia-priamykh-ugol-
MEHLY CKPCIIMBAIOMIUMHUCA TPAMBIMHU B mezhdu-priam_-11302/re-a224bc37-6cce-4611-h28c-
MPOCTBIX CUTYaLUIX 1d8214149f6f
PaCCTOSIHI/Ie OT TOYKH OO0 ITINIIOCKOCTH, A

65 il https://math100.ru/geometrial0-11 3 4/
paccTosiHUE OT MPSIMOU JI0 TNTIOCKOCTH
B . https://ege-study.ru/ru/ege/materialy/matematika/ugol-

BIYHMCIICHUE PACCTOSHUN MEXITY - — —
66 CKPEIHBAIOLIIMICS TISMBIMH C mezhdu-skreshhivayushhimisya-pryamymi-i-
p p N rasstoyanie-mezhdu-nimi-rasstoyanie-ot-tochki-do-

TIOMOIIBIO MEPIICHAMKYIAPHON IIOCKOCTH ploskosti-i-ot-pryamoj-do-parallelnoj-ej-ploskosti/
TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA

67 TpexrpaHHbIX yrioB. Teopema [Tudaropa, https://resh.edu.ru/subject/lesson/6063/conspect/
TEOPEMbl KOCHHYCOB ¥ CHHYCOB JJIS
TPEXTPAHHOTO YTiia
DneMeHTHI chepuuecKoil reOMEeTPHH: https://socium-

68 p pHiL: api.imumk.ru/conspect/490989/sfericheskaya-
reojie3nuecKye JMHUHU Ha 3eMiie ;

geometriya

69 KonTtposnpHast padoTa "Yrisl u
paccrosHus"

70 Cucremartu3zanus 3HaHUK "MHOTOTpaHHUK https://www.yaklass.ru/p/geometria/10-

U €ro dJIeMeHTh"

klass/parallelepiped-prizma-piramida-obemy-
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mnogogrannikov-11037/poniatie-mnogogrannika-
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[Inpamua. Bunel nupamun. [IpaBunpHas

71 https://resh.edu.ru/subject/lesson/5866/conspect/
nupamMua
IIpusma. IIpssmast 1 HakJIOHHAS IIPU3MEL .
712 p P p https://resh.edu.ru/subject/lesson/5443/conspect/
[IpaBunbHas npusma
https://www.yaklass.ru/p/geometria/10-
DT — klass/paralIe!ep|ped-pr|zma-;_)lrf';lmlda-obemv- _
73 . 5 mnogogrannikov-11037/poniatie-mnogogrannika-
MPSIMOYTOJIBHBIN MapasuieNenuIie, Ky prizma-9282/re-1935ffa0-afa7-4f17-9ec4-
528edf1d18b5
BI)IH bIC MHOTOT'PAHHUKHA. TCO cMa .
74 . yia p p https://resh.edu.ru/subject/lesson/6018/conspect/
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema
75 Ditnepa. [IpaBuiibHbBIE 1 TOTYNIPABUIBHbIC https://resh.edu.ru/subject/lesson/6018/conspect/
MHOTOTPaHHUKHU
76 KontponbHas padota "MHororpaHHuKu"
https://videouroki.net/razrabotki/kak-stroit-secheniya-
77 Merto crie0B AJis MOCTPOCHUSI CEUSHUI metodom-sledov.html
Meroz ce10B A1 IOCTPOCHUS CEUEHHM. https://videouroki.net/razrabotki/kak-stroit-secheniya-
78 CBoiicTBa nepecevyeHuil MpsIMbIX U metodom-sledov.html
IIOCKOCTEH
Merton cneoB sl MOCTPOEHUS CEUCHUH. https://videouroki.net/razrabotki/kak-stroit-secheniya-
79 CBoiicTBa nepecevyeHuil MpsIMbIX U metodom-sledov.html
MJIOCKOCTEN
80 [TocTpoenue ceuenwii B nmupamue, Kyoe https://umschool.net/library/matematika/secheniya/

o TpéM Toukam Ha pébpax. Co3nanue
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BBIHOCHBIX YEPTEXKEU U 3aMKCh 111aroB
MOCTPOCHUS

[TocTpoenune ceuenuii B mupamu/ie, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue

https://umschool.net/library/matematika/secheniya/

81 BBIHOCHBIX qepTexceﬁ " 3aIl1iCh HI1aroB
MOCTPOCHUS
[TocTpoenune ceuenuil B mupamuie, Kyoe
82 o TPEM TOYKaM Ha E)éGpax. Co3znanue https://umschool.net/library/matematika/secheniya/
BBIHOCHBIX YEPTCIKEU U 3alIMCh 1aroB
MMOCTPOCHUS
[TocTpoenune ceuenuii B mupamu/ie, Kyoe
83 o TpEM TOYKaM Ha E)'é6pax. Coznanue https://umschool.net/library/matematika/secheniya/
BBIHOCHBIX YEPTCIKEU M 3alIMCh I1aroB
MTOCTPOCHHUS
TosToperne muanmverpus: Teopema o https://vv_w_vv.vaklass.ru/p/qeometria/E_B-!dass/podobnve-
84 MPOTIOPITMOHAIBHBIX OoTpe3kax. [lomooue treuqolnl_kl-9236/podobr?ve-treuqoln|k|-
proportcionalnye-otrezki-9524
TPEYTroJIbHUKOB
[ToBTOpenue nmnanumeTpun: Teopema
85 Menenas. PacueTsl B CEUCHUSIX Ha https://urok.1sept.ru/articles/691020
BBIHOCHBIX YepTexax. Mctopus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUU
86 Honsmite Bexropa fa mocKoCTI 1 B https://resh.edu.ru/subject/lesson/4758/conspect/
MIPOCTPAHCTBE
https://interneturok.ru/lesson/geometry/10-
87 CymMma BEKTOpOB klass/vektory-v-prostranstve/slozhenie-i-vychitanie-

vektorov-umnozhenie-vektora-na-chislo
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88 PazHocTh BekTOpPOB 1 klass/vektory-v-prostranstve/slozhenie-i-vychitanie-
vektorov-umnozhenie-vektora-na-chislo
89 [IpaBuno napanenenumnena 1 https://resh.edu.ru/subject/lesson/5444/conspect/
https://videouroki.net/video/36-umnozhieniie-viektora-
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 .
na-chislo.html
.. https://www.yaklass.ru/p/geometria/11-klass/vektory-v-
Paznosxenue BexTopa 1o 6a3ucy Tpex R - -
91 BEKTOPOB, He JEKALIX B OTHOF 1 prostranstve-deistviia-s-vektorami-9248/razlozhenie-
POB, vektora-poniatie-komplanarnosti-12039/re-486a5ch1-
TLIocKoCTH 864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-prostranstve-
92 CkansipHO€ NTPOU3BE/ICHUE 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-
b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-
BEIMHCIICHIE YITIa MEKIY BEKTODAMH B klass/priamougolnaia-sistema-koordinat-v-prostranstve-
93 T Y p 1 metod-koordinat-10439/ugol-mezhdu-vektorami-
TPOCTPAHCTBE skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-
b63d-aa0d263c8c35
94 [IpocTeiimue 3a7a41 ¢ BEKTOPAMH 1 https://www.webmath.ru/poleznoe/formules_4_14.php
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://www.webmath.ru/poleznoe/formules_4_14.php
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://www.webmath.ru/poleznoe/formules_4_14.php
97 [IpocTeiimue 3a7a4u ¢ BEKTOpPAMH 1 https://www.webmath.ru/poleznoe/formules_4_14.php
08 Peseps. [loBTopenue, 06001ICHNE U 1
cUcTEMAaTU3alUs 3HAHUI
99 Peseps. [loBTOpenue, 060011eHNE U 1
CHCTEMATHU3aIUs 3HAHUH
100 HToroas koHTpoJbHas paboTa 1
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https://videouroki.net/video/36-umnozhieniie-viektora-na-chislo.html
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039/re-486a5cb1-864d-4086-abfe-feb2917f5641
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283/re-8b0497cc-7889-49d7-b63d-aa0d263c8c35
https://www.webmath.ru/poleznoe/formules_4_14.php
https://www.webmath.ru/poleznoe/formules_4_14.php
https://www.webmath.ru/poleznoe/formules_4_14.php
https://www.webmath.ru/poleznoe/formules_4_14.php

Peseps. [loBTopenue, 0600611eHNE U

101 y 1
CUCTeMAaTH3aIHs 3HAHUA.
102 Peseps. [loBTopenue, 06001eHNE U 1
CHUCTEeMaTU3alUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

KoaunuecTtBo
JacoB

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypcbl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocrpaHcTae”

https://resh.edu.ru/subject/lesson/5724/conspect/21891/

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BE/ICHHE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/149166/

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMHU B
npocrpanctae"

https://resh.edu.ru/subject/lesson/5723/conspect/149167/

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIALIeH uepes Be
TOYKH"

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

ypaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaAX

https://resh.edu.ru/subject/lesson/5731/conspect/22406/

YpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

https://resh.edu.ru/subject/lesson/5731/additional/22435/



https://resh.edu.ru/subject/lesson/5724/conspect/21891/
https://resh.edu.ru/subject/lesson/5723/start/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149167/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5731/conspect/22406/
https://resh.edu.ru/subject/lesson/5731/additional/22435/

BekropHoe
IIPOU3BENICHUE

https://skysmart.ru/articles/mathematic/vektornoe-
proizvedenie-vektorov

JInnelinbie
HEPaBEHCTBA, IMHEHHOE
[IPOrpaMMUpPOBaHHE

JInnelinbie
HEPaBEHCTBA, IMHEWHOE
MIPOrpaMMUpPOBaHHE

10

AHaTuTHYECKHE
METO/IbI pacy€Ta yria
MEXKy PSIMBIMHU B
MHOTOTpaHHUKAX

https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-
91d12d32c0a

11

AHanuTH4ecKue
METO/IBI pacyéra yria
MEXKy IIIOCKOCTSIMHU B
MHOT'OTpaHHUKAX

https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-
f91d12d32c0a

12

dopmysia pacCTOSTHUSA
OT TOYKH JIO IJIOCKOCTHU
B KOOpJIMHATaX

https://resh.edu.ru/subject/lesson/6083/conspect/149228/

13

Haxoxnenue
pPacCTOSHUM OT TOYKH
710 TJIOCKOCTH B KyOe

https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-
3cbecfdc5247

14

Haxoxnenue
pacCTOSIHUM OT TOUKHU
JI0 TNIOCKOCTH B
MPaBUJIBHOW MUPAMUIE

https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-
3cbecfdcb247



https://skysmart.ru/articles/mathematic/vektornoe-proizvedenie-vektorov
https://skysmart.ru/articles/mathematic/vektornoe-proizvedenie-vektorov
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247

15

KontponsHas padora
" AHanmuTHYeCKas
reoMerpus"

16

O0BéM Tena. O0BeM
PSIMOYTOJIBHOTO
napasuiesieure/a

https://resh.edu.ru/subject/lesson/4904/conspect/280335/

17

3amgaun 00 yIBOEHUHU
Ky0a, 0 KBagparype
Ky0a; 0 TPUCEKITUH yIiia

https://resh.edu.ru/subject/lesson/4904/conspect/280335/

18

CrepeoMerpuueckue
3aJ1auM, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJTBHOTO
napaJuiesenuresa

https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-
af670f9b9226

19

[Ipuxknagneie 3a1ayu,
CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO
napajuiesenume/a

https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-
af670f9h9226

20

O06BEM TIPSIMO TPU3MBI

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

21

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
NPSAMOUN MPU3MBbI

https://resh.edu.ru/subject/lesson/5629/conspect/23081/

22

[IpuknagHeie 3anauu,
CBSI3aHHBIC ¢ 00BEMOM
MIPSAMOM IIPU3MBI

https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-

2bf74b4c5728



https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/conspect/23081/
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728

Beruucnenue 006EMOB
TEJI C TOMOILBIO

23 OTIpeIeNIEHHOTO https://resh.edu.ru/subject/lesson/4046/start/23207/
unrerpana. O0bEM
HAKJIOHHOM MTPU3MBI
Brrunciienune 006€M0OB
TEJI ¢ IIOMOIIBIO
24 RO —— https://lesson.edu.ru/lesson/622¢1197-aeb7-4716-9118-
peaet . ae4a5843bbc0
unrterpana. Oobém
nrupaMuabl
®opmyna o0bEMa
nupamuabl. OTHOIIEHHE https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-
25
00bEMOB IMHPAMU]T C 2108dc1e3dab
00IIuM yriom
dopmyna 06bEMa
nupamMusl. OTHOIICHUE https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-
26
00bEMOB MMUPAMHU]T C 0d2c38f0fcle
00IUM yriiomMm
CrepeomeTpuyeckue
97 3aJ1a4M, CBSI3aHHBIC C https://lesson.edu.ru/lesson/9eelead6-cc75-43ff-8d9c-
00bEMaMH HAKIIOHHOH 8236301791ch
MIPU3MBI
CrepeoMeTpuiecKue
28 AL CBASAMHLIC ¢ https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-
A, 0d2c38f0fcle
00BbEMaMU TTMPAMHMTBI
[IpuknanHeie 3a1a4u MO
HO6 b n . ]
29 TeMe PEMBLTEN https://resh.edu.ru/subject/lesson/4046/main/23210/

CBSI3aHHBIE C OOBEMOM
HAKJIOHHOM TPU3MBI



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/9ee1ead6-cc75-43ff-8d9c-8236301791cb
https://lesson.edu.ru/lesson/9ee1ead6-cc75-43ff-8d9c-8236301791cb
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://resh.edu.ru/subject/lesson/4046/main/23210/

30

[Ipukiagseie 3aga4u 110
teme "O0BéMbI TEN",
CBSI3aHHBIE C 00BEMOM
T PAMHIBI

https://resh.edu.ru/subject/lesson/4046/main/23210/

31

[Tpumenenne 00BHEMOB.
Beruucnenue
pacCTOSHUS 0
TUIOCKOCTH

https://resh.edu.ru/subject/lesson/5732/main/23388/

32

KonTtponsHas padorta
"O6béM

MHOTOrpaHHHUKa"

33

HwmHapuyeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKOU
ITOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/additional/22518/

34

Humuaap. [psamoi
KpYroBOM LIUJIUHJP.
[Tnomaas moBepXHOCTH
UWIHHIpA

https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-
15h6498hb90c6

35

Konnueckas
TTOBEPXHOCTb,
oOpazymomue
KOHHUYECKOM
noBepxHocTu. Konyc

https://lesson.edu.ru/lesson/ac29e450-121e-4c17-bae7-
cc187cbd57de

36

Ceuenue KoHyca
IJIOCKOCTBIO,
napajuieIbHON
IIJIOCKOCTH OCHOBAHUSA

https://resh.edu.ru/subject/lesson/4903/conspect/22645/



https://resh.edu.ru/subject/lesson/4046/main/23210/
https://resh.edu.ru/subject/lesson/5732/main/23388/
https://resh.edu.ru/subject/lesson/6300/additional/22518/
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://lesson.edu.ru/lesson/ac29e450-121e-4c17-bae7-cc187cbd57de
https://lesson.edu.ru/lesson/ac29e450-121e-4c17-bae7-cc187cbd57de
https://resh.edu.ru/subject/lesson/4903/conspect/22645/

37

VY ced€HHbli KOHYC.
N3o006pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92¢ec-
716645595d84

38

[Tnomanas 6oKOBOM
MMOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCA

https://resh.edu.ru/subject/lesson/4903/train/22654/

39

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHON
TMOBEPXHOCTH KOHYCA

https://resh.edu.ru/subject/lesson/4903/main/22650/

40

CrepeoMerpuueckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEUYEHUI
UWINH/pa, KOHYyca

https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-
968h8d49bchbf

41

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI
UWINHPA, KOHYyca

https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-
968h8d49bcbf

42

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C
IAJTUHIPOM

https://resh.edu.ru/subject/lesson/6300/train/22509/

43

[Ipuknagaeie 3a1aum,
CBSI3aHHBIE C
HUIHHIPOM

https://resh.edu.ru/subject/lesson/4903/train/22654/

44

Coepa u map

https://resh.edu.ru/subject/lesson/4034/main/22795/



https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://resh.edu.ru/subject/lesson/4903/train/22654/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://resh.edu.ru/subject/lesson/6300/train/22509/
https://resh.edu.ru/subject/lesson/4903/train/22654/
https://resh.edu.ru/subject/lesson/4034/main/22795/

45

[lepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBI0. Bun n
n300pakeHue mapa

https://resh.edu.ru/subject/lesson/4034/conspect/22790/

46

[lepeceuenue chepol u
n1apa ¢ II0CKOCTBIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Bun n
n300paxkeHue mapa

https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-
343e5d0569a4

47

VYpasuenue chepsl.
[Tnomane cheprr u e€
yacTeu

https://resh.edu.ru/subject/lesson/4034/conspect/22790/

48

CummeTtpus chepsl U
mapa

https://oblakoz.ru/conspect/490935/figury-vrascheniya

49

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO chepo u
1apoMm, MOCTPOCHUEM
HUX CEYEHUM
MJIOCKOCTBIO

https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-
343e5d0569a4

50

Crepeomerpuueckue
3aj1a4u Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO chepoil u
IapOM, IOCTPOCHUEM

https://lesson.edu.ru/lesson/9e892755-99d8-4c65-99a7-
£3a69b8ce7ch



https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://oblakoz.ru/conspect/490935/figury-vrascheniya
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/9e892755-99d8-4c65-99a7-f3a69b8ce7cb
https://lesson.edu.ru/lesson/9e892755-99d8-4c65-99a7-f3a69b8ce7cb

UX CeYEeHUI
IJIOCKOCTBIO

51

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE CO Cepoi u
rapom

https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-
a8e8ca33b558

52

IToBTOpEHHUeE:
OKPYXHOCTh Ha
IUIOCKOCTH,
BBIYHCIICHHUS B
OKPYXHOCTH,
CTaHJapTHBIE TTOA00US

https://resh.edu.ru/subject/lesson/4911/conspect/23299/

53

Pazmmunsbie
KOMOMWHAIINU TE
BpaIllCHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/

54

3amaun o Teme "Tema u
MTOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/lesson/2031/main/

55

3amzauu o Teme "Tena u
MMOBEPXHOCTHU
BpaieHus"

https://resh.edu.ru/subject/lesson/2031/conspect/

56

KonTtponsHas padorta
"Tena 1 MIOBEPXHOCTH
BpaieHus"

57

O0BEM 1MIHHIIpA.
Teopema 06 06bEME
IPSIMOTO IMJIMHAPA

https://resh.edu.ru/subject/lesson/5629/main/23086/



https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://resh.edu.ru/subject/lesson/4911/conspect/23299/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/conspect/
https://resh.edu.ru/subject/lesson/5629/main/23086/

58

Brruncnenue 0066M0B
TEJ C TIOMOIIIBIO
OIPENEIIEHHOTO
unrerpana. Oobém
KOHyca

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

59

[Tnomamm 60KOBOM 1
MTOJTHOW ITOBEPXHOCTH
KOHyca

https://resh.edu.ru/subject/lesson/4903/main/22650/

60

CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIEHHEM 00HLEMOB
IWIAHJIPa, KOHYyCca

https://resh.edu.ru/subject/lesson/557/

61

[TpuxnagHsie 3a1a4u 1Mo
TeMe "OO0BEMBI U
TJTONIAU TTIOBEPXHOCTEN

n

TCII

https://resh.edu.ru/subject/lesson/4910/train/23246/

62

O06bEM mapa u
IApPOBOTO CEKTOPA.
Teopema 00 00BEME
mapa. [Tnomans chepsr.
CrepeomeTpuyeckue
3a/lauu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
rapa, mapoBoro
CerMEeHTa U I1apOBOTo
CeKTopa

https://resh.edu.ru/subject/lesson/4910/conspect/23237/

63

[Ipuknanueie 3a1a4u MO
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEEMOM

https://resh.edu.ru/subject/lesson/4910/additional/23264/



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/557/
https://resh.edu.ru/subject/lesson/4910/train/23246/
https://resh.edu.ru/subject/lesson/4910/conspect/23237/
https://resh.edu.ru/subject/lesson/4910/additional/23264/

apa u 1ioajbo
cdepbl. CooTHOIIICHUS
MEXTY TUIOIIAIMHU
IMOBEPXHOCTEN U
00BEMaMU TI0I0OHBIX
TEN

64

IlogoGOHEBIC Tela B
MIPOCTPAHCTBE.
N3menenne o6béMa npu
mogoouu.
Crepeomerpuueckue
3aJla4i, CBSI3aHHEIC C
BBIYHCIEHHUEM 00HLEMOB
TEJI ¥ IIoIaaei
MOBEPXHOCTEMN

https://ege-
study.ru/ru/ege/materialy/matematika/stereometriya-na-ege-

zadachi-v9-i-v11-osnov/

65

KontponbHas padoTa
"TTnomaan
MOBEPXHOCTU U 00BEMBI
KpyrJibIx Ten"

66

JBrkeHust
MPOCTPAHCTBA.
OTtoOpakeHus.
JIBW>KEHHS U PAaBEHCTBO
¢uryp. O0mue
CBOMCTBA IBWKEHUMN

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

67

Bunnl nBmkeHuit:
rapajuIeIbHbIN
IIEPEHOC, LICHTpalbHas
CUMMETpPHUS, 3€PKaJIbHAs

https://resh.edu.ru/subject/lesson/6297/conspect/22282/



https://ege-study.ru/ru/ege/materialy/matematika/stereometriya-na-ege-zadachi-v9-i-v11-osnov/
https://ege-study.ru/ru/ege/materialy/matematika/stereometriya-na-ege-zadachi-v9-i-v11-osnov/
https://ege-study.ru/ru/ege/materialy/matematika/stereometriya-na-ege-zadachi-v9-i-v11-osnov/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/

CUMMETpHUs, TIOBOPOT
BOKPYT IPAMOU

68

[IpeoOpazoBanwms
nooOwust. [Ipsmast u
cepa Diinepa

https://oblakoz.ru/conspect/490982/vzaimosvyaz-dvizheniy-
V-prostranstve

69

I'eomerpuueckue
3a/1a4y Ha IIPUMEHEHNE
JBAKECHHUS

https://resh.edu.ru/subject/lesson/2517/start/

70

KonTtponrHas paborta
"BekTopsl B
MIPOCTpaHCTBE"

71

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHUKH

https://resh.edu.ru/subject/lesson/4912/conspect/23572/

72

Ceuenusa
MHOTOTPaHHUKOB:
METOJI CIEN0B

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

73

CeueHus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4912/additional/23601/

74

[TapannenbHble npsMble
U IUIOCKOCTH:
NapajuIeNIbHbIE CEYEHUS

https://resh.edu.ru/subject/lesson/6065/conspect/125650/



https://oblakoz.ru/conspect/490982/vzaimosvyaz-dvizheniy-v-prostranstve
https://oblakoz.ru/conspect/490982/vzaimosvyaz-dvizheniy-v-prostranstve
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/additional/23601/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/

75

[TapamiensHble IpsiMBbIE
U IJIOCKOCTH: PACUET
OTHOILEHUH

https://resh.edu.ru/subject/lesson/6065/train/125667/

76

[TapamienpHble IpsiMBbIE
U TUIOCKOCTH: YIJIbI
MEXAy
CKpCIIMBAONIMMHUCA
IIpsAMBbIMHA

https://resh.edu.ru/subject/lesson/6133/train/272680/

77

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE NaphbI
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETPHH
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4724/main/20415/

78

[TepnienauKkynsipHbIE
MPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MePIeHIUKYIIApax

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-
perpendikuliara-naklonnoi-teorema-o-trekh-
perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-
faee5707fcll

79

[lepnieniukynsapHbie
MPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS JITHH B
MHOTOTPaHHUKAX

https://resh.edu.ru/subject/lesson/4757/train/20574/

80

[ToBTOpEHUe: momam
MHOTOYTOJILHUKOB,
bopmybl s
IIOIAICH,
cooOpaxeHus moao0us

https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-
11c8f1b29b97



https://resh.edu.ru/subject/lesson/6065/train/125667/
https://resh.edu.ru/subject/lesson/6133/train/272680/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://resh.edu.ru/subject/lesson/4757/train/20574/
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97

81

IToBTOpenue: miomanu
MHOTOYI'OJIbHUKOB,
bopmynbl s
TIOIIAJICH,
CO00paxeHus moa00us

https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-
fedOfe235caa

82

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(dbopMyIbl 11t
TUIOIIAJICH,
cooOpakeHus T0100us

https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-
fb71f50d821e

83

IInmomanu ceuennit
MHOTOTPaHHUKOB:
IUIOIA N
MMOBEPXHOCTE,
pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-
8d5ba0561acl

84

IInomanu ceueHunit
MHOTOTPaHHUKOB:
IUIOIAaU
MMOBEPXHOCTE,
pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-
8d5ba0561acl

85

KonTtponrHas pabora
"I[ToBTOpEeHUE:
MHOTOI'PaHHUKH,
CeueHus
MHOTOTPaHHUKOB"

https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-
1f364ae5c916

86

Ob6o6maromee
noBropenue 11

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



https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916
https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916
https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c
https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c

MOHATUH U METOJIOB
Kypca reometpun 10-11
KJIaCCOB,
cUCTeMaTH3aLus
3HaHUM:
"[TapamiensHOCTD
MPSIMBIX U INIOCKOCTEN B
npocrpaHcTee”

87

O6o6maromiee
MMOBTOPEHUE TOHATUN U
METO/I0B Kypca
reomerpun 10-11
KJIacCOB,
CUCTEMaTH3aITUs
3HaHuil: "BekTopsl B
npocrpanctae"

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

88

O6o06maromiee
MOBTOPEHHUE TMOHATHH U
METO/I0B Kypca
reometpun 10-11
KJIaCCOB,
CUCTeMaTU3aIHs
3HaHuil: "BekTopsl B
npocrpanctae"

https://resh.edu.ru/subject/lesson/6404/start/132055/

89

Oo6o01aromiee
noBropenue 11
MOHATUI U METOJIOB
Kypca reomerpun 10-11
KJIaCcCOB,

https://resh.edu.ru/subject/lesson/5732/main/23387/



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5732/main/23387/

CUCTEMAaTH3aLus
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

90

Oo6oOmaroiee
noBropenue 11
MOHATUM U METOJIOB
Kypca reomerpun 10-11
KJIacCOB,
CHCTEMAaTHU3allHs
3HaHui: "O0beM
MHOT'OrpaHHUKa"

https://resh.edu.ru/subject/lesson/5732/conspect/23383/

91

Ob6o6maromiee
MMOBTOPEHUE MOHATUN U
METO/I0B Kypca
reometpun 10-11
KJIaCCOB,
cUCTeMaTH3aIus
sgagui: "[lmomann
MMOBEPXHOCTU U 00BEMBI
KpyrJibIx Ten"

https://resh.edu.ru/subject/lesson/2031/main/

92

Ob6o06maroree
noTopenue 11
MOHATHI U METOJIOB
Kypca reometpun 10-11
KJIaCCOB,
CHUCTEMAaTH3aLMs
sHaHuu: "[lmomanmu
MOBEPXHOCTU U 0OBEMBI
KpYIJbIX Ten"

https://resh.edu.ru/subject/lesson/2031/conspect/



https://resh.edu.ru/subject/lesson/5732/conspect/23383/
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/conspect/

93

Hrorosas KOHTpoIbHASA
pabota

94

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3aIUs
3HAHUM

https://lesson.edu.ru/lesson/24eafbd4-edda-4f24-be57-
08892725ab16

95

[ToBTOpEHME,
0000meHNE 1
CUCTEMaTH3aITUs
3HAHUM

https://lesson.edu.ru/lesson/24eafbd4-edda-4124-be57-
08892725ab16

96

Hcropus pazsutus
CTepEOMETPUHN KaK
HAyKU U €€ poJib B
Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://xn--jlahfl.xn--
plai/library kids/istoriya razvitiya stereometrii 195143.html

97

Ucropus pazsutus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
Pa3BUTUH COBPEMEHHBIX
WH>XEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

98

Hcropus passutus
CTEPEOMETPUHU KAK
HayKu U €€ poJib B
Pa3BUTUU COBPEMEHHBIX
WH)XECHEPHBIX U

https://lesson.edu.ru/02.3/11
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KOMITBFOTEPHBIX
TEXHOJIOTUU

99

Hcropus pazsutus
CTEpPEOMETPUHN KaK
HAYyKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsutus
CTEepEOMETPUHU KaK
HAyKU U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazButus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pazsutus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX
WH)XECHEPHBIX U




KOMIIBIOTCPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS U3 HUX IMPH PEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumnupoBaTh B3aMMHOE PACHOJIOKEHUE MPSIMBIX M TIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMU: ABYTPAHHBIN YTOJI, TPaHH JIBYIPaHHOTO YIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOI'DAaHHHK, BBIIYKJIBIA M HEBBITYKJIbIH
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTte OCHOBHBIE BH/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BbIOMpass  OCHOBAaHUS  JUId
78 kinaccuukanuy  (BBIIYKJIbIE M HEBBIIYKIbIE  MHOTOTPAHHUKH,
' IIPaBUJIbHBIE MHOTOTPAHHUKH, TPsAMbIE U  HAKIOHHBIE IIPU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBaTtb HOHATUSMMU: ceKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBSACHATh  NPUHLMIIBI  HOCTPOEHHUS  CEYEHUH  MHOTOI'PAHHHUKOB,
' UCIOJb3Yysl METOJ CIIEJ0B
CtpouTh ce4yeHHs MHOTOIPDAaHHMKOB METOJOM CII€[OB, BBIIOJHSATD
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJroOpuTMaM, MPUMEHSAS H3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYUCICHUE
paccTOsIHUIM MeXay ABYMsI TOYKAaMH, OT TOYKH JI0 HPSMOM, OT TOUKHIO
TUIOCKOCTH, MEX/1Y CKPEIINBAIOLIIMMHCS TPSIMBIMU
713 Pemate 3aaun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH 1O 0Opa3nam

W aJroputMam, MNPUMCHAS U3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOJbI IIpU




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIUMHUC IPAMBIMH, MEXAY HPSIMOU M IIJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXKIy  IUIOMAAsIMHU MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh MOHITUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a/1a4, IPEANoararliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpuMenATs mpocTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUpPOJE H
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYalluu U IPUMEHATh U3y4CHHbIE MIOHATHUS B ITPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMpPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, HCCIENIO0BATh MOCTPOCHHBIC
MOJIEJU C UCMOJIb30BAHNEM M€OMETPUUECKUX IOHITUI U TEOpeM, arrapaTa
anreOphl, pelmaTh MPAKTUYECKHE 3a/lauyM, CBS3aHHbBIE C HAXOXXJICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh MOHATUAMH: LUIUHAPUUYECKAsl TIOBEPXHOCTb, 00pa3yromue
6.1 WINHAPUYECKON TMOBEPXHOCTH, UMIMHApP, KOHUYECKas IMOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALICHUS
6.4 Knaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnare 00BEMBI M TUIOMIANM TIOBEPXHOCTEH Ten BpalleHUS,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

BBIYHCIIATE COOTHOMICHUS MEX Y IIOMIAISIMK TIOBEPXHOCTEH 1 00BEMaMu
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHS TeJ
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IMPEAINOJIaraloliuX HECKOJBKO IArOB PEIICHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHHTB IIPAaBUJIO IMapaJlICICIIUIICAAa IIPHU CJIOKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHbIC U KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTeI\/'IIJ_II/Ie TCOMETPHUUCCKUC 3aJaY HA MPUMCHCHUEC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0KAa3aTeIbCTBO MATEMAaTHYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peHICHUN CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATh IPOSBIICHNAE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE F'€OMETPUH, HCCIECA0BATh MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUM U TEOPEM, arlapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YrOJ MEXKIy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockoctedt. [Ipocreiiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure], IoCTpOeHUEe CeUeHHM

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTH: TMCPICHAUKYIISAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsAMbIE MapauIeIbHbIE U MEPIECHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMOM U TIJIOCKOCTHIO, IBYTPAHHbBIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. Teopema o TpEX meprieHIUKyIsIpax

7.4

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, I'paHU U OCHOBAHMsI NPHU3MBbI, NpsMas M HAKIOHHAs IPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh MpU3Msl. [lapamnenenumnes, npsiMOYyrojabHbIN Napaieenune]y
u ero cBoiictBa. [lupamuza: N-yronbHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/IBb,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NpuU3Mbl W nHUpaMuibl. llpaBuiibHbIE MHOTOI'DAHHMKH: IOHSTHE
IPaBUJIBLHOIO MHOTOIpaHHMKA, NpaBUJIbHAs NpU3Ma M INpaBWIbHAs NHPaAMUJA,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMKJa U IPABUIIBHBIN TeTpasp, kyo. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHUJIBHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpaMHUIBI, TeOpeMa O IUIONIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TIIONAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHMYECKOW TIOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab NoBepxHocT cheprl. Bzaumuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BiucaHHasi B MHOTOTPAHHUK, UM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIPHOTO Mapajuiesienunena 1 cieactBus u3 He€. OO0bEM IIMHApA,
koHyca. O0BéM mapa u rionanab chepsl

6.7

[Tono6nbie Tema B  mpoctpaHcTBe. COOTHOUIEHUS MEXKIAY  IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaiebHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBE. CnoskeHrue W BBIYMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aga4, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHHUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIPpU PCIICHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMU: MHOXCCTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHMsI PeabHBIX IPOIIECCOB M SBICHUHN U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTclJIeEM, CTCIICHDb C JIeCTBUTEIIHLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpandeckas); yMeTb HPOU3BOAUTH apuU(PMETUUYECKUE JEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: PAalMOHAIbHBIC, HPPALMOHAIBHEBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHUE pelaTb YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHON )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMM Ha TPOMEXYTKE, HelpepbIBHAsI GYHKIMSI, ACUMIITOTHI rpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOACIUPOBAHHA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TIPH PEUICHUU 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMS], YpaBHEHHs, HEPABEHCTBA M HUX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIM C MCHOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C NMPUMEHEHHEM TpadruyecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
NOHATUSAMM: ClIy4dalHas BEJIMYMHA, pPACHPEICICHUE BEPOSATHOCTEM,
MaTE€MaTHYECKOE OKMAAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHE HCIIOIb30BATh CBOWCTBA W3YYEHHBIX paCHpEACNCHUd s
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATHSIMH: COUETAaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATHSIMHM: TOYKa, MpsAMas, I[JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIy MPSMBIMH, YroJl MEXIY HpSIMOW U IUIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes, NOpusMa, NUpamuaa, (uUrypa u MOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA IIOBEPXHOCTH, CCUECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MPOBOAUTh Kiaccupukamuwo ¢uryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOAOOMS, MOJOOHBIE QUIYpBI; yMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPEC, HCIIOJIb30BAaTh T'COMCTPUUCCKHUE OTHOIICHUA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BEM) MTPU PEIICHUH 3a/1a4 U3 IPYruX YIYECOHBIX IPEIMETOB U
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajvleNienunena, MUPaMUbl, MPU3MBL, UIMHAPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0KHBIX TPOIIEHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanbonbIero 1 HaMMEeHbIIEro 3Ha4eHus! QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

I'eomeTpus, 10-11 knaccel, ajs 061eo0pa3oBar. opranu3anuii: 6a3oBbId 1
yray6in.ypoBau/ Atanacsi JI.C., byryzos B.®. u ap., 11 uznanue, - M:
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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2.

Math.ru — [Qnekrponnsiit pecypc]. — URL: https://math.ru

bank 3ananuii 151t popMUpoBaHUS U OLIEHKU (HYHKIIMOHATBHON
IPaMOTHOCTH 00YYaIOIIUXCSl OCHOBHOM HIKOJBI (5—9 KIIaccer). —

[Dnexrponnsii pecypc]. — URL: http://skiv.instrao.ru/bank-zadaniy/

Bupryainbhbie 1abopaTopHbie U TpaKTUYECKUe paboThl Ha YIIIyOJIEeHHOM
ypOBHE OCHOBHOTO 0011ero oopazoanusi. — ®I'bHY «UucTHTYT
CTpaTeruu pa3BUTHUS 00pa3oBaHusm». — [DaeKTpoHHbIN pecypc]. — URL:

https://content.edsoo.ru/lab/

BuprtyanbHbie 1a00paTopHBIC U MPAaKTHYECKUE pabOThI Ha yriyOJeHHOM
ypOBHE cpenHero obmero oopazoanus. — PI'BHY «MaCTHTYT
CTpaTeruu pa3BUTHUs 00pa3oBaHUm». — [DaeKTpoHHBIN pecypc]. — URL:

https://content.edsoo.ru/lab/

[TopTan «Equnoe coneprkanue o0mero oopa3oBaHus». — [ DICKTPOHHBIH

pecypc]. — URL: https://edsoo.ru/

NudbopmarimoHHO-TTONCKOBAsI CUCTEMa «3a/1auu TI0 TEOMETPUMY. —
[DnekTponnslii pecypc]. — URL:
https://zadachi.mccme.ru/2012/local.html
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7. Meronuueckue keicel no matematuke. — ®I'BHY «UuctutyT
CTpaTeruu pa3BUTUS 0OPa30BAHUSNY. —

https://content.edsoo.ru/case/subject/6/

8. OOpazoBarenbHblil HeHTp «Cupuyc». — [DnekTpoHHbI pecype]. — URL:

https://sochisirius.ru/

9. Ooyuatomas oHnaifH-cucteMa 1o marematuke «01MaremaTukay. —

[DnexTponnsiii pecype]. — URL: https://01math.com/

10.Poccuiickas anekTpoHHas 1IKoJa. — [DnekTpoHHbIH pecype]. — URL:

https://resh.edu.ru/

11.Cemunapsr «Metoandeckasi MOAIEpKKa yUUTEIEH MaTeMaTUKU TIPU
BBeJIeHNH U peanusanuu o0HoBiIeHHBIX DT'OC OO0 u COO». —
OI'BHY «MCPO PAO» — [Onextponnsiit pecypc]. — URL:
https://edsoo.ru/Metodicheskaya podderzhka uchitelej matematiki_pri

vvedenii 1 realizacii obnovlennogo FGOS O0O.htm
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