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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpus» 0a30BOro ypoBHs s
oOyuaromuxcs 10-11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarnust mporpamMmbl 00eCTIeYMBAET OBJIAICHUE KITFOUEBHIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

['eoMeTpus sBIsETCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO 0OIIEro
oOpa3oBaHWs, Tak KakK OOCCIICUYMBACT BO3MOXKHOCTh W3YUYCHHUS JIUCIUIUIHH
€CTCCTBCHHO-HAYYHOW HAIPaBJICHHOCTH M TMPEAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockoJIBKY JOTHYECKOE MBIIIUICHHE, (DOPMHUPYEMOE TTPH U3YYCHUN 00yYarOIIUMHUCS
NOHSITHHHBIX OCHOB T'E€OMETPUHU, TPU JIOKA3aTEIbCTBE TEOPEM U TOCTPOCHHH
IIETIOYKH JIOTUYECKUX YTBEPXKACHHUH MMPU PEIICHUH TCOMETPUICCKUX 3a/1a4, YMCHHE
BBIJIBUTaTh W OIPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCS IIPH
pEIIeHUH 3a7]a4 €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

Lens ocBoeHUs mporpaMmMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOoaéHHOM
YpOBHE — pa3BUTHE UHIMBUIYAIBHBIX CTIOCOOHOCTEH 00YyUaIONIUXCsl MPU N3YUEHUH
reOMETpUHU, KaK COCTaBIAIONIEH TmpeaMeTHOM obnactu «MartemaTuka W
nHpOpMaTHKa) Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOTB30BAHUS
OoJiee TIIyOOKHX TEOMETPUYCCKUX 3HAHUM U ICUCTBUH, CIIEIU(UIHBIX TCOMETPHH,
¥ HEOOXOIUMBIX JJISI YCTICIITHOTO TTPO(eCcCHOHATBFHOTO 00pa30BaHMsl, CBI3aHHOTO C
MCIIOJIb30BaHUEM MaTeMaTHKU.

[IpuopuTeTHBIMH 3a/layaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIOIMINMH U YCUJIHBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBIISIOTCS:

paciIrpeHre MpeACTABICHHS 0 TeOMETPUM KaK YaCTH MHUPOBOU KYJIBTYPHI H
dbopMHUpOBaHNE OCO3HAHUS B3aMMOCBSI3U TEOMETPUU C OKPYKAIOIUM MUPOM;

dbopMupOBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOKHEHIIINX MAaTEMaTHUYECKUX MOJENSAX, TO3BOJIAIONIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIe SBIIEHUS OKPYKAIOIIETO MUPA, 3HAHHUE MOHATUWHOTO arapaTa Mo pa3aeiny
«CrtepeomeTpusi» yueOHOro Kypca reoMeTpuu;

dopMupoBaHWE  YMEHHS  BIAJETh  OCHOBHBIMH  TIOHATHSMH O
MPOCTPAHCTBEHHBIX (PUTYpaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn U ymMeHUWE WX TPUMEHSATh, YMEHHUS [TOKa3bIBaTh TEOPEMBbl W HAXOIUTh
HECTaHJapTHBIE CTIOCOOBI PEIICHHUS 3a/1aY;



(opMHpOBaHUE YMEHHs PACIO3HABATH HA YepTekKaxX, MOJAEIAX U B PEaIbHOM
MHpPE MHOTOTPAHHUKH M TeJla BpAlIEHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJENH;

dbopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH AaKCHOMATUYECKOTO TMOCTPOCHUS
MaTeMaTU4eCKUX Teopui, (GopMHpOBaHUE MMOHUMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEICHUY PACCYKICHUM;

(dopMHUpOBaHUE YMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJTOPUTMOB
pELICHUS, YMEHHS UX NPUMEHSTh, IPOBOJUTH JOKA3ATEIbHBIE PACCYKICHUS B X0OJI€
pelIeHNsT CTEPEOMETPUYECKUX 3ajad M 3aJad C MPAKTUUYECKUM COAEPKAHUEM,
(dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JOKa3aTelbCTB  MpHU
000CHOBaHMHM MAaTEMAaTHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKH B MPOBEJICHUN
JNEYKTUBHBIX PACCYKJICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME HWHTEUIEKTYAJIbHBIX W  TBOPYECKHUX
CrocoOHOCTEN 00y4YaromMXCs, MO3HABATEILHOW aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHH U, KpUTUYHOCTH MBIIIJICHUS, UHTEPECa K U3YUYECHHUIO T€OMETPUH;

dbopmupoBanue (QyHKIIMOHATBHONW T'PAaMOTHOCTH, PEJIEBAaHTHON T'C€OMETPHU:
YMEHHUS Pacrlo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TIOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYyalUsIX U MPU U3YUYECHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJENHMPOBAHNS PEATbHBIX CHUTYyallud, HCCIEAOBaHUS IOCTPOECHHBIX MOJEJEH,
MHTEPIPETALUH [TOTYUYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMHU JMHUSMU yueOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekTopel ¥  KOOpAWHATHl B
IPOCTPAHCTBEY, «J|BHIKEHUSI B IPOCTPAHCTBE.

CdopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHME «yMETh ONEPHPOBATH
MOHSITHSIMUY, PEICBAaHTHBIMU T€OMETPUU Ha YTIyOIEHHOM ypoBHE oOyueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JIMHHUSAM Y4eOHOTO Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHMHA  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTeNbHBIM JIMHUSIM, HO | 110 rojaMm oOyudeHus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3ynbTaTam ocBoeHusi denepanbHol pabdoueit
MpOrpaMMbl, pachnpeAca€éHHbIM MO roaamM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, MTPUHIIMIHAILHBIM BOTIPOCaM O0yUYarOIIHECs
oOpamaiuch  HEOJHOKPATHO. OJTO  TMO3BOJSAET OPTraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKAMU MOHATUAMU U HaBBIKAMH MOCIEN0BATEIIBHO U MOCTYIIATENBHO, C
cOOI0/IeHNEM TIPUHIINATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPECTABICHUN O0Yy4aIONTUXCsl, PACIIUPSIS U YTITyOJIss
e€, o0pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3YyYEHHUIO T€OMETPUH HA YIIIYOJIEHHOM YPOBHE MO3BOJISIET:



co3nath  ycnmoBus s auddepeHnmanuu  oOydeHHs, MOCTPOCHUS
WHIUBUAYAIBHBIX  00pa3oBaTENbHBIX MpOrpaMM, OO0ECHeYHuTh YIriyOJEHHOE
M3yYEHHE T€OMETPUHN KaK COCTABIAIONIEH yueOHoro mpenmera «MaTtemaTtukay;

MOJTOTOBUTH OOYYarOMMXCS K MNPOAODKCHUIO H3YUYCHHS] MAaTEeMaTHKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzyuyenue yueGHoro kypca «l'eomerpusi» orBogutcs B 10 kimacce — 68
yacoB (2 yaca B Heelnto), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble W CKpelluBaromuecs npsiMbie. [Ipu3HaKu CKpelUBarOIIUXCs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa IapajuIeIbHOTO NPOCKTUpOBaHUA. M300pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’zp, MapajuieNenune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TeopeMa O MpsSMOM
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHINKYIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOKMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTrOJIbHBIN apaUIEIEIUIE] U €r0 CBOKMCTBA. KpaTuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep U OOKOBBIX TpaHel MNpaBUIBHON MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AWaroHaliu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
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 KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMoyrosbHas  cucreMa  KOOpJAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, OOpasyroliue MoBepxHocTed. Tema BpalieHHs:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 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 BpamieHWs W MHOTOrpaHHHMKOB. [Ipu3ma, BrImcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomane MOBEPXHOCTH IWIMHAPA, KOHYCA, MJIOMaAb chepbl U e€ dacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpalllCHUs: CEUEHUS IUIUHIpA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTtopHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/I TIPU PEIICHUU T€OMETPUUSCKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditniepa.



INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUS YYEBHOI'O KYPCA
«I'EOMETPUS»
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABIECHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPXKJIAHCKOTO  obOmiecTtBa  (BBIOOpHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYEHUEM;

2) naTpuoTHYeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl SCTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCIEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHITHH W
OTIbIXa, PEryJsipHasi pU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
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 HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTHYeCKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue aeicTBu:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSAX, MpENIaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BHIOUPATh HauOoee MOAXOASIINI C YYETOM CaMOCTOSITENbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



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

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, 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, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKJIaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
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Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMH  TIO3HABATENbHOW  pediexkcMu Kak  OCO3HAHHS
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IPU PEIICHUU 3aJ1a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JOCTKEHUS WJIM HEJIOCTYDKCHHS PE3yJbTAaTOB JEATEIBHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHON paloThl, pacrpeaeisiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YICHAMH KOMAaH Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/a
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATHSIMU CTEPEOMETPUU TIPU
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TTPOCTPAHCTBE, MPSMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;
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e CBOOOJIHO ONEPUPOBATH NOHATUAMHU, CBI3aHHBIMUA C MHOTOI'PaHHUKAMU;

e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTOI'PaHHHMKOB (TIpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OTPaHHUKOB TJIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTh, BHITTOJIHATH U300paskeHus Guryp Ha
IJIOCKOCTH;

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

e BBIUWCIATH IUIOIIAJAM  [OBEPXHOCTEH  MHOTOIPaHHUKOB  (IIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

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

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOKJICHHE T€OMETPUUECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METOIbI TPU
pElIEHNH MaTEeMaTUYECKUX 3a/lad IOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEJCTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOJieMbl, MOJEINPOBATh pEalbHbIE CUTYyallMd Ha S3BIKE T'€OMETPHH,
UCCIIEN0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM I'€OMETPHUECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpPEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:
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CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMU BpAICHUS: ITUIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MII0CKOCTH;
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JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITHH 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.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HauMeHnoBanue KoaunuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM Kontposbubie | IlpakTnueckue
n/n Bcero pecypcbl
NporpamMmbI padoTbI padoTsI
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. SIKnacc_https://www.yaklass.ru/p/geometria/10-
Bsenenue B ... - }
1 10 klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-
CTCPCOMETPHIO stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417-8427-26130c2d5cfd
1. Poccuiickas 3neKTpOHHAas IIKojIa
TIpsAMBIE 1 TITOCKOCTH B https://resh.edu.ru/subject/lesson/6065/conspect/
2. SIKnacc https://www.yaklass.ru/p/geometria/10-
2 EPOCTpaHCTBe' 12 1 klass/parallelnost-v-prostranstve-10435/opredelenie-i-
APAIICABHOCTE svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
IIPAMBIX H INIOCKOCTCH 9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
1. Poccuiickas 37eKTpoHHAas IIKojIa
https://resh.edu.ru/subject/lesson/4724/conspect/
2. dKmnacc https://www.yaklass.ru/p/geometria/10-
[eprieHAUKYIAPHOCTD klass/perpendikuliarnost-v-prostranstve-
3 . 12 1 . - = )
MPSIMBIX U IJIOCKOCTEMH 10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-
99a9-25390fc5bbh39
1. Poccuiickas aeKkTpoHHast IIKoja
4 VYTIBI M@Ky TPSIMBIMH 10 1 https://resh.edu.ru/subject/lesson/6083/start/149229/

1 IIIIOCKOCTAMU

2. SIKnacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-i-ploskostei-
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https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479

3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479

1. Poccuiickast 3I€KTpOHHAS IIKOJIA
https://resh.edu.ru/subject/lesson/6018/conspect/221549/

2. AKmnacc https://www.yaklass.ru/p/geometria/10-

MHororpaHHuku 11
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
1. Poccuiickast aeKTpOHHAs IKOJIa
O68é https://resh.edu.ru/subject/lesson/5732/main/
MBI 9 2. SIKnacc https://www.yaklass.ru/p/geometria/10-
MHOTOrpaHHHKOB klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
[ToBTOpEHME: ceueHus, 4
paCCTOSIHI/ISI )41 yFJ'II)I
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

Haumenosanue pazoenoe u mem Bcezo ua- |Konmponvuwvie|3auem
n/n co6 abomol
1 |TloBTOpenue 4 1 Nol
2  |Hunuaap,KoHyC,map 16 1 No2
3 |OOBEMBI Te 17 1 Ne3
4 |BekTopbl B NPOCTPAHCTBE 6 1 Ned
5 |Meton KoOpaAMHAT B IPOCTPAHCTBE 15 1
6 |Hrorosoe noBTOpeHue 10
Hroro: 68 5 4
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