


HOACHUTEJIBHAS 3AIINCKA

['eomeTpust sBnsieTcss oqHUM H3 0a30BBIX KypcOB Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHMs, TakK KakK 0O0€CleYrMBaeT BO3MOXXHOCTb M3YYEHMS] JUCLHUIUINH
€CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH U TPEIMETOB TYMaHUTApPHOTO IIMKIIA.
[TockonbKy JOrHYecKoe MBIILIEHHE, (HOPMUPYEMOE MPH U3YUYEHUU OOYyYarOIIMMUCS
NOHSATUHHBIX OCHOB T€OMETPHH, MPHU JJOKA3ATEIHCTBE TEOPEM U MOCTPOCHUH IIETOYKH
JIOTUYECKUX YTBEPKIACHHUH MPU PEUICHHH T€OMETPUYECKHX 3a]1ad, YMEHUE BbIIBUTATh
U OIpOBEprarb TI'MIIOTE3bl HENOCPEACTBEHHO MCIIONB3YIOTCA MPU pEIIeHUU 3a7ad
€CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTH (PU3NICCKUX 3a/1aY.

[lenb ocBoeHMs TporpaMMbl yueOHOTo Kypca «l'eomeTpusi» Ha yriyOJEéHHOM YpOBHE
— pa3BUTHE WHAMBHIYAIbHBIX CIIOCOOHOCTEH OOydYalmuXcs TpU H3YyUYSCHUH
reOMETPUH, KaK COCTABIIAIOIIECH TpeaMETHON obnacTu «Maremarnka 1 HHPOpMaTHKa
yepe3 o0ecredeHre BO3MOKHOCTH TPUOOPETEHHST U MCIIOJIb30BaHUS 0oJiee TIIyOOKHX
reOMETPUUYECKUX 3HAHUN U ICUCTBUH, CTIEU(UIHBIX TEOMETPUH, U HEOOXOIUMBIX IS
YCHEIHOro MnpodeccuoHaNIbHOrO 00pa3oBaHMs, CBA3aHHOIO C MCIOJIb30BaHUEM
MaTeMaTHKH.

[IpuoputeTHbIMH  3a7ayaMH  Kypca TIEOMETpHH Ha yIIyOln€HHOM  YpOBHE,
pacIIMpPSIIONIMMH U YCUJIMBAIOUIUMH Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

paciliipeHne MPEACTaBICHUS O TE€OMETpUM KaK dYacTh MHUPOBOM KYIbTYpHl H
(bopMupOBaHUE OCO3HAHUS B3aMOCBS3M T€OMETPUH C OKPYKAIOIIMM MUPOM;
dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTypax Kak O BaKHEUIITNX
MaTeMaTHYECKUX MOJEISAX, MO3BOJSIOMIUX OMHUCHIBaTh M U3y4aTh Pa3HbIC SBICHUS
OKpPY’KaloIIero Mupa, 3HaHUE MOHATUWHOTO amrmapara 1o pasaeny «CrepeoMeTpus»
y4e0HOTO Kypca reOMEeTpHH;

dbopMupoBaHUE YMEHHsI BIAJE€Th OCHOBHBIMU MOHSATHSMH O MPOCTPAHCTBEHHBIX
durypax M uX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GopMyn U yMeHHe
UX IPUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAaHAAPTHBIE CIOCOOBI
pelIeHus 3a/1a4;

dbopmMupoBaHuEe YMEHHUSI paclo3HaBaTh Ha YepTEkaxX, MOJACIAX U B PeaJbHOM MHUPE
MHOTOTPAHHUKH U TeJIa BpaAIIeHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIH;
dbopmMupoBaHWe TIOHMMaHUS BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  MOCTPOCHUs
MaTeMaTH4YEeCKUX TeOopuil, (OpPMHpPOBAHHE TMOHUMAHHUS POJIM AKCHOMATUKH TIpU
MIPOBEICHUN PACCYKICHUM;

dbopMupoBaHUE yMEHHUS BIaJE€Th METOAAMH JOKA3aTeIbCTB U aJITOPUTMOB PEIICHUS,
YMEHUSI UX MPUMEHATh, TPOBOAUTH JI0Ka3aTeIbHbIEC PACCYKIEHUS B XOJI€ PEIICHUS
CTepEOMETPUYECKUX 3334 M 3a7ad C MPAKTUUECKUM COfAepkaHueM, (popMupoBaHue
MPEICTaBICHUS O HEOOXOAUMOCTH J10Ka3aTeNIbCTB MPYU 000CHOBAaHUHU MaTeMaTUYeCKUX
YTBEP)KACHUIA U POJIM aKCHOMATUKHU B TIPOBEACHUHN JCTYKTUBHBIX PACCYXICHUA;



Pa3BUTHUE U COBEPIICHCTBOBAHME MHTEUICKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEHN
oOydJaronuxcsi, IO3HaBaTEeJIbHOW  aKTUBHOCTH, HCCJIEJAOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (QyHKIMOHATIBLHOM TPaMOTHOCTU, PEIEBAHTHOW T€OMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00bEKTOB U 3aKOHOMEPHOCTEMN
B pEaJIbHBIX JKMU3HEHHBIX CUTYaIUSX U MPHU U3YYCHHH JAPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJCIMPOBAHUS PEabHBIX
CUTyallui, MCCJIEAOBaHUSI MOCTPOEHHBIX MOJEIEH, HHTEPHpPEeTalMy IOJTYUYEHHbBIX
PE3YJIBTATOB.

OCHOBHBIMH cOZIepKaTeIbHBIMU JIMHUSAMU yueOHoro kypca «leomerpusi» B 10-11
Kiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKW,
«Tena BpameHus», «BeKTOpbl W KOOpPAMHATHI B MPOCTPAHCTBE», «/[BUKeHUs B
IIPOCTPAHCTBEM.

ChopmymupoBarnHoe Bo PI'OC COO TpedoBaHUE «yMETh ONEPUPOBATH MTOHATHUSIMUY,
pEJNeBaHTHBIMM T€OMETPUM Ha YyrIyOnéHHoM ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCSI KO BCEM CONIepKaTeIbHbIM JUHUSM y4eOHOTro Kypca, a (GopMHpOBaHUE
JIOTUYECKUX YMEHUHN pacipeelisieTcsi He TOIbKO MO COJEPKATEIbHBIM JIMHUSIM, HO U
no romam oOydenusi. ComepxanHue oOpa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM
pesyabTaram ocBoeHus DenepanbHO paboyell MporpaMmbl, pacIpenesIEHHBIM 1O
rogaM OOyYeHUs, CTPYKTYpPUPOBAHO TakKMM OOpa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMIIMATIBLHEIM  BOIIpocaM  oOydvaroniuecs oOpamjaiuch HEOJHOKPATHO. ITo
MO3BOJIIET OPTraHU30BaTh OBJIAJICHUE TE€OMETPUYECKUMHU TOHSITUSMH W HaBBIKAMHU
MOCJIEIOBATENBHO U MOCTYNAaTeIbHO, C COOIOCHUEM TPUHITUIIA TTPEEMCTBEHHOCTH, a
HOBBIC 3HAHUSA BKJIIOYaTh B OOIIYI0 CHCTEMY TIE€OMETPUYECKUX MPEICTABICHUIN
0OyJaromuxcsi, pacuupsist U yrayousist €€, 00pasyst IpOYHbIC MHOKECTBCHHBIC CBSI3H.
[lepexon k M3y4EHUIO TEOMETPUU Ha YIITyOIEHHOM YPOBHE MO3BOJISIET:

co3narh ycioBus s quddepeHnuanuu o0ydeHus, MOCTPOSHUS MHAUBUYaTbHbIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIYOJIEHHOE U3YYCHHE TIe€OMETpPUU
KaK COCTaBJISIIONIEH yuyeOHOTo npeaMera «Maremarukay;

MOJIFOTOBUTH 00YYAIOIIMXCS K MTPOJOHKEHHIO U3YUEHUSI MAaTEMAaTUKH C y4€TOM BBIOOpa
Oynymielt npodeccun, obecreunBas PEEMCTBEHHOCTh MEXKIYy OOIIMM |
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «l'eomeTpusi» Ha yriryOlI€HHOM ypoBHE oTBonuTCs 204
yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 knmacce — 102 gaca (3 vaca B
HEJIEIII0).

COAEP/KAHUE OBYYEHMUSA



10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE MOHATUA CTepeoMeTpuH. Touka, mpsiMas, IUIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 aKCHOMATHYECKOM MOCTPOEHUU CTEPEOMETPUN: AKCUOMbBI CTEPEOMETPHUU
Y CIIEACTBHUS U3 HUX.

B3zaumMHOe  pacnosoxkeHue ~ OpsAMBIX B IPOCTPAHCTBE:  II€PECEKAIOLIUECH,
MapajuleNbHbIE U CKPENMBAOIIKECA NpsiMble. [Ipu3HaKkyu CKpeIMBarOIUXCS MPSMBIX.
[TapamienbHOCTh NPSAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE: MapaJljICIbHbIC MPSIMBIE B
MIPOCTPAHCTBE, MAPAJIIENBHOCTD TPEX MPAMBIX, TAPAIIIENBHOCTD IPSIMOM U NIJIOCKOCTH.
[TapannenbHoe U IIEHTPAJbHOE MPOECKTHpPOBaHHUE, H300pakeHne Guryp. OCHOBHBIC
CBOMCTBa MapajuieJIbHOro MpoekTupoBaHus. M3o0paxkenue ¢uryp B mapauieibHOM
MIPOEKIMHU. YIIBI C COHAIPABICHHBIMA CTOPOHAMH, YIOJ MEKIY IpPSAMBIMU B
npocrpaHcTBe. [lapaiienbHOCTD IUIOCKOCTEN: MapajulesibHbIe IIOCKOCTH, CBOWCTBA
napajuieJbHbIX m1ockocTel. [Ipocrelinme npocTpaHCTBEHHBIE (GUTYPBI HA TIIIOCKOCTHU:
TETPadap, MapajulesIeNUIe, IOCTPOCHUE CEUCHUM.

IlepnieHAUKYIAPHOCTD MPSIMOM M IUJIOCKOCTH: IIEPHEHIMKYJISpPHBIE NPSAMbBIE B
IIPOCTPAHCTBE, MIPSMbIC NApaJUICIIbHBIE U NEPIEHANKYIISAPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH MPSIMOU U IIJIOCKOCTH, TEOPEMA O MPSMOU MEPIEHAUKYISIPHON
IJIOCKOCTH. OpTOrOHANBHOE MPOEKTUPOBAHUE. [lepneHAuKyIasp W HaKIOHHBIE:
pPacCTOsIHUAE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE OT NPSIMOU 10 TUIOCKOCTH, IPOEKIUs
burypel  Ha  MJIOCKOCTh.  [lepneHAMKYISIPHOCTH  IUJIOCKOCTEW:  MpU3HAK
MIEPIICHIUKYISPHOCTH JBYX INIOCKOCTEN. Teopema 0 TpEX NeprneHaAUKYISIPaX.

Ymisl B OPOCTPAHCTBE: yIrOd MEXAY IPAMOM WU IUIOCKOCTBIO, JIBYI'PAHHBIA YTOJI,
JIMHEWHBIA yToJ ABYTPAHHOIO ymia. TpEéXrpaHHbIM U MHOTOrpaHHbIe yIibl. CBOMCTBA
IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOICTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yIia. TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI TPEXTPAHHOTO YIVIA.
MHoOrorpaHHMKHU

Buapl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosmpHas npusma,
npsiMass M HAKJIOHHAas MpPU3Mbl, OOKOBas M TIOJHAs IIOBEPXHOCTb IPHU3MBI.
[Tapamenenunen, npssMOYyroJibHBIM Napajuienenunes u ero cpovicrea. Kparuaimmue
MyTH Ha TOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTtpancTBeHHas
teopema Iludaropa. [Iupamuga: n-yronpHas nupamujaa, NpaBWIbHAS U yCEUEHHAsS
nupamuibl. CBolicTBa pEOep 1 OOKOBBIX IpaHel MpaBUILHON MupaMubl. [IpaBuibHbIC
MHOTOTPAHHUKHW: TpPAaBUWJIbHAs IIpU3Ma W IPaBUIbHAS NUpaMHUAa, NPaBUIbHAA
TpeyrojbHas MUpaMuia U MPaBUIIbHBIN TeTpaap, KyO. [IpencraBienue o npaBUiIbHBIX
MHOTOTPaHHUKAX: OKTadIp, HOAEKAIP U UKOCAIP.

Brruncienne 571eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, aumaroHamu, ymibl. [liomansb
OOKOBOI1 MOBEPXHOCTHU U TOJHOM MOBEPXHOCTHU MPAMOMN MPU3MBI, ITOIIA b OCHOBAHUM,



TeopeMa 0 OOKOBOH ITOBEPXHOCTH MPSMOM ITpU3MbI. [1nomans 60koBOI TOBEPXHOCTH
Y IOBEPXHOCTHU MPABUIIBHON IUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUYEHHON TUPaAMUIBL.
CuMMeTpHs B IPOCTPAHCTBE. DJINEMEHTBI CHMMETPHH NTPaBUIIBHBIX MHOIOI'PAHHHKOB.
CummeTpust B IPaBUIBHOM MHOTOIPDAaHHHMKE: CHMMETpPHs Iapajulelenuuena,
CUMMETPHS IPABWIBHBIX IPU3M, CHMMETPUS MPABUIBHON TUPAMUIBI.

BexTophl H KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHS: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBbl KOJJIMHEApHbIC, COHANpPaBICHHBIE U IIPOTHUBOIIOJIOKHO HAIPABICHHBIC
BEKTOpBI. PaBeHCTBO BEKTOPOB. JIEWCTBUsS C BEKTOPAMU: CJIOKEHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha yucio. CBoiicTBa
CIOKEHHMsI BeKTopoB. (BolicTBa YMHOXEHHs BeKkropa Ha uyucio. Ilonsatue
KOMILJIaHapHble BEKTOpbl. [Ipu3Hak xomiiaHapHOCTH TpEX BEKTOpOB. IlpaBuio
napajienenumena. Teopema O pas3ioKEHUH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsmoyrosnbHas cucrtema KOOpAMHAT B IpocTpaHcTBe. KoopamHarel
BeKTOpa. CBsI3b MEXKy KOOPAMHATAMH BEKTOPA U KOOPAMHATAMH TOYEK. YTOJ MEXKIY
BeKkTopamu. CKaJIsIpHOE NTPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsTHA: UIMHIPUYECKAsT TTOBEPXHOCTh, KOHMYECKasi TOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3yrlIre MoBepxHOCTeH. Tema BpalieHus: HWIMHAP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. B3aumHoe pacmonokeHue cdepbl U IIIOCKOCTH,
KacarejgbHas IJIOCKOCTh K cdepe. M3o0pakeHuwe Ten BpalleHUs Ha IUIOCKOCTH.
Pa3Béprka nmnuHapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajienenunena u ciueActBus U3 He€. OOBEM HpsSMONM U HAKIOHHOW MPU3MBI,
MUJTUHAPA, TUPaMUIbl U KoHyca. OOBEM I1apa v mapoBOro CETMEHTA.

KomOunanuu ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B LWJIMHID,
omucaHHas okoio nuauHApa. [lepecedyenne cdepsl U mapa ¢ mIockocThio. Kacanne
mapa u cepbl maockocThio. [loHATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJO C(hephl,
cepbl, BIUCAaHHON B MHOTOTPAHHUK WJIU TEJIO BpAIICHUSI.

[Tnomaas MOBEPXHOCTH MUINHAPA, KOHYCA, Tiomans chepsl u e€ gacteil. [loqodue B
npocTtpancTBe. OTHOIIEHHE 00BbEMOB, IUIONIAEH MOBEPXHOCTEH MOJOOHBIX (QUIYD.
IIpeoOpa3oBanne mogo0usi, romMoTeTHs. PemieHue 3amad  Ha IJIOCKOCTH €
UCII0JIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHUd MHOTOTPAaHHUKOB M TEJl BpalleHUs: CEUCHUS IUIUHIpa
(mapauienbHO ¥ IEPIIEHIUKYIISIPHO OCH ), CEYEHUS KOHYca (TTapajuiesibHble OCHOBAHUIO



Y IPOXOASIIUE Yepe3 BEPIINHY ), CEUCHUS IIapa, METO/AbI TOCTPOEHUS CEUYEHU: METO/
CJIEI0B, METOJ BHYTPEHHETO NMPOECKTUPOBAHUS, METOJI ITIEPEHOCA CEKYLIEN TIIOCKOCTH.
BeKkTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTpaHcTBe. Omnepauuu Haja BEKTOpamH. BekTopHOE yMHOXKEHHUE
BEKTOpOB. CBOKCTBA BEKTOPHOIO YMHOKEeHUS. [IpsimoyronbsHas cucteMa KOOpIUHAT B
npoctpancTBe. Koopaunaarel Bekropa. Paznoxkenue Bekropa o 6a3ucy. Koopauaarao-
BEKTOPHBIN METO/I IIPY PEUICHUU T€OMETPUUECKUX 3a71a4.

J/IBUKeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakenusd. JBukeHus u paBeHcTBO ¢uryp. Obmue
CBOWCTBA JBWKCHUN. BuWIbl JIBWXKEHUI: MapajuledbHbIA NEPEHOC, LEHTpaIbHasd
CUMMETpPHS, 3€pKaJbHAasi CHUMMETpHUs, MOBOPOT BOKPYr mpsimoil. IIpeoOGpazoBanus
nono6us. [Ipsmas u cepa Ditnepa.

INIAHUPYEMBIE PE3VIIBTATbBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIUIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

C(hOPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIIMU OOYyYalomerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTeMaTUYECKUX
OCHOBax  (DYHKIIMOHMPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SIBJICHUH, TPOILEAYP
IPaKIaHCKOTO 00IIeCTBa (BBIOOPHI, OITPOCHI U APYTOE), YMEHUE B3aMMOICHCTBOBATH C
COLIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIMTAHHE:

ChOpPMUPOBAHHOCTh POCCHUHCKON TPaXIAHCKOM HJICHTHYHOCTH, YBOXKCHHUS K
MPOUIIOMY M HACTOSIIEMY POCCUHCKOW MareéMaTWKH, LEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKUX MATEMAaTUKOB M POCCHUMCKOM MAareMarTu4eCKOW IIKOJIbI,
UCIOJIb30BAHME OTUX JIOCTMIXKEHUN B JPYyrUX HayKax, TEXHOJOTusxX, cdepax
SKOHOMHUKU,;

3) IyXOBHO-HPABCTBEHHOE BOCINTAHME:

OCO3HAHME JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, ITUYECKOTO ITOBEACHUS, CBI3aHHOTO C MPAKTUYECKHAM
MIPUMEHEHUEM JTOCTHKCHUN HAYKU U JIEATENBHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas JOCTETUKY MareMaTU4€CKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHH, PACCYKICHHUMN, BOCIPUUMUYUBOCTD K
MAaTeMaTUYECKUM acCIleKTaM pa3jIMuHbIX BUAOB UCKYCCTBA;



5) puznveckoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTh YMCHHUS NPHUMCHAThH MaTEeMaTHYCCKHUE 3HAHWS B HWHTEpecax
3I0pOBOTO M 0€30MMacHOT0 00pa3a KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pPOBBIO (3I0pOBOE TMHUTaHUE, COANAaHCUPOBAHHBIM PEXKUM 3aHATUH M OTAbIXA,
perynsipHas (u3uyeckass AaKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHUE MPHU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIEHOM IESITEEHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHHWE IEHHOCTH TPYAOTIOOUS, MHTEPEC K Pa3InIHBIM
chepam mnpodecCHOHAIBHON JESITeIbHOCTH, CBA3aHHBIM C MaTeMarukon u e€
MPUWIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BBHIOOp Oymymied mpodeccuu u
peaIn30BbIBaTh COOCTBEHHBIE KMU3HEHHBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHIeCKOMYy O0pa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HM,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3aa9 MAaTeMaTHUIECKOM
HaIpaBJIeHHOCTH;

7) 3K0JIOTHYECKOEe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpbl, MOHUMAHHE BIUSHUA COIMATIHLHO-
HDKOHOMUYECKHX TIPOIECCOB HA COCTOSHHUE TIPUPOTHON W COIMATBHOW CpPEIbI,
OCO3HaHWE TJI00AJTBLHOTO XapakTepa JKOJOTHYECKUX TMpoOJIeM, OpUEHTAlus Ha
MPUMEHEHNE MaTeMaTHYECKUX 3HAHWH I PelIeHUs 3a/1a4 B 00JIACTH OKPY>KaroIICH
CpeIbl, TUIAHWPOBAaHUE TOCTYNKOB W OIEHKH WX BO3MOXHBIX IOCICACTBUHN IS
OKpYKarolleil cpesbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHON IPAKTUKH, TOHUMAaHUE MaTeMaTHIECKON HayKH KaK
cheprl 4eTOBEUECKON eI TEIIbHOCTH, STAIMOB €€ pa3BUTHUS M 3HAYMMOCTH JIJIST Pa3BUTHUS
[MBUJIM3AIH, OBJIAJICHUE SI3BIKOM MAaTeMaTUKH M MaTeMaTU4eCcKOM KyJIbTypOoul Kak
CpPEICTBOM  TIO3HAHWS MHPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
MCCJIEIOBATENbCKYIO ACSTEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE.

METAINPE/IMETHBIE PE3VJIBTATBI

ITo3naBare/ibHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble Joruyeckue 1eMcTBUA:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOILIEHUM MEXIY MOHATUAMH, (POPMYIHPOBATH ONpPENEICHUS MOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKAIIMHI, OCHOBAHUS JUIs 0000IICHUS
Y CpPaBHEHUS, KPUTEPUU NIPOBOAMMOTIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIC U
OTpHIaTeIbHbIE, €TMHUYHBIC, YACTHBIE U O0ILKE, YCIOBHBIE;



BBISBIISITH MAaTE€MaTH4YE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (DaKTax,
JTAHHBIX, HAOMIONCHUSAX W YTBEPXKICHUSX, TpeijiaraTb KPUTEPUU JJIs BBISBICHUS
3aKOHOMEPHOCTEMN U MPOTUBOPEUNN;

Jienarh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUEHU N 110 aHAJIOTHH;

MPOBOUTH CAMOCTOSITEIBHO  JIOKA3aTeIbCTBA MAaTEMaTUYECKUX  YTBEPKICHUM
(IpsiMble M OT MPOTUBHOIO), BBHICTPAWBATh ApTyMEHTAIIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHrs Y4eOHOW 3ajaud (CpaBHUBATHh HECKOJIBKO BapHUAHTOB
pelieHus1, BBIOUpaTh Haubosee NOAXOIAIUN ¢ Y4ETOM CaMOCTOSITENIbHO BbIAECIIEHHBIX
KPUTEPUEB).

ba3oBble ucciieqoBare/ibCcKkue 1eiicTBHA:

UCIIOJB30BaTh  BOMPOCHl  KAaK  HCCIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BONPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUUE, MPOOIeMy, YCTaHABIUBATD
MCKOMO€ M JlaHHO€, (OpPMHUpOBATh THUIIOTE3Y, APTYMEHTHPOBATh CBOKO MO3HUILIHUIO,
MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIENOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MareMaTH4ecKoro oOBEeKTa, SBICHHSA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00BbEKTaMHU, SIBICHUSIMH, ITPOLIECCAMU;
CaMOCTOSITENIbHO  (OpMYNIHpPOBAaTH OOOOIIEHUS MW BBIBOALI IO  pe3yJibTaTam
MIPOBENEHHOTO HAOMIONEHUSI, UCCIIENOBAaHMUSI, OLIEHUBAThH JIOCTOBEPHOCTD MOTYUYEHHBIX
pe3yNbTaToB, BHIBOJAOB U 0000IICHUH;

MPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTUE IMpolecca, a TakKe  BBIIBUTATh
MPEANOI0KEHHS O €r0 PA3BUTUH B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISBJIATH NePUIMTHI HHGOPMALIUU, TaHHBIX, HEOOXOMUMBIX JIsi OTBETa HA BOMPOC U
JUTSL peIeHUS 3a]1a4u;

BbIOMpaTh WHMOpPMAIMI0O W3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBaTh U UHTEPIPETUPOBATh UHGOPMAIIUIO PA3IMYHBIX BUJIOB U (HOpM
MPEACTaBIICHHUS;

CTPYKTYpHpOBaTh HH(MOpMaIio, TMPEACTaBIAThH €€ B pa3idyHbIX (popMmax,
WJUTFOCTPUPOBATh TpaUyuecK;

OLICHHBAaTh HAJEKHOCTh WH(OOPMALMM IO CAMOCTOATEIHHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIe AeiCTBUS

OoO1enmne:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSIMU U IEIISIMH
oOIlleHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



MACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHHS 3a7a9u, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yiIbTaT;

B X0JI€ 00CY>XJIeHUsI 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKAa€MOM TeMBbI, TPOOJIEMBI,
pemaeMoil  3ajayM, BBICKA3bIBaTh UJCH, HAIICJICHHBIE Ha TIOWCK pEIICHWUS,
COMOCTAaBISTh CBOM CYXICHHS C CYXICHUSMU JPYyTUX YYACTHUKOB JHAJIOTra,
O0OHapy>KMBAaTh PA3IMYMUE U CXOJICTBO MO3UIUH, B KOPPEKTHOU Popme hopMyTupoBarhb
pa3HOTIIacHsi, CBOU BO3PAKEHUS;

MPEICTABIATh PE3yJAbTaThl PEIICHUS 33/1a41, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMar BBICTYIUICHHS C YY4ETOM 3a/iad Mpe3eHTAIUH U
0COOEHHOCTEHN ayIMTOPUH.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE 1€l CTBHUS

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIIECHUS 3a]]a4, BRIOUPATh CIIOCO0O pelIeHus ¢ y4EToM
UMCIOIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M
KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C y4ETOM HOBOM HHGMOPMAITUH.
CaMOKOHTPO.Ib, IMOIIUOHAJIbHBI MHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU TIO3HABATEIBHOU pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIHUTEIBHBIX MPOIECCOB, MX pPE3yJbTaToB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CaMOKOHTPOJIS TpoIlecca M pe3ysibTara PEIIeHHS MaTeMaTH4eCKOn
3aJ1a4u;

MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUU 3a7a49l, BHOCHTH
KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yibTaTa IEIA M YCIOBUSM, OOBSICHATH TNPUUMHBI
JTOCTYDKCHHSI WM HEOCTUKCHHS PE3YJIBTATOB JCSATEIHHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€SITEJILHOCTD:

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM MHJWBHUAYyaIbHOU PabOThI
MpU  PEIICHWW YYeOHBIX 3ajJa4d, NPUHAMATh I€Jh COBMECTHOW JEATEIHHOCTH,
MJIaHUPOBATh OPTraHU3AIMI0 COBMECTHOW paboOThl, pacHpeiessiTh BUIbI PadoT,
JIOTOBApUBAThCsI, OOCYXKJIaTh MPOIECC W pe3ysbTarT padoThl, 0000aTh MHEHUS
HECKOIbKUX JIOJEH;

y4acTBOBAaTh B TPyNIOBLIX (popMax paboThl (00CykaeHMUSI, 0OOMEH MHEHH I, «KMO3TOBBIE
IITYPMbD» U HHBIC), BHITTOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU JIEHCTBHUS
C IPYTMMHU YICHAMH KOMaH/Ibl, OLICHHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUI TPOAYKT
10 KPUTEPHSIM, CHOPMYTUPOBAHHBIM YIAaCTHHKAMHU B3aMOJICHCTBHSI.

INPEAMETHBIE PE3YJ/IbTATDBI



K xonmy 10 kj1acca oOyyaromuiicss HayqYuTCs:

* CBOOOIHO OMEPUPOBATH OCHOBHBIMU MOHSATHUSIMU CTEPEOMETPUU MIPU PEIICHUH
3a]a4 ¥ MPOBEIEHUU MaTeMaTHUeCKUX PacCyKICHHI;

* TPUMEHSTH AKCHOMBI CTEPEOMETPUU W CJCICTBHUS W3 HUX TPU PEHICHUU
reOMETPUYECKUX 33]1a4;

* KJaccU(UIMUPOBATh B3aMUMHOE PACMOJOKEHHE TMPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

* CBOOOJHO OINEPHPOBATh MOHATHUSAMH, CBSI3AHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXTy MPSMBIMHU B IPOCTPAHCTBE, MEXKIY NMPSAMOMN U TIOCKOCTHIO;

* CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHA C MHOTOTPAaHHUKAMU;

* CBOOOIHO pacro3HaBaTh OCHOBHbIE BUJIbI MHOTOI'PAHHUKOB (IIPU3Ma, MUpaMu/a,
NPSIMOYTOJIbHBIN Mapaliieaenumnen, Kyo);

* KJIaccu(UIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS JIJIsl KJIACCU(UKAIUY;

* CBOOOIHO OMEpUPOBATh MOHSATUSIMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

* BBINOJIHATH TMapaJjIeIbHOE, IIEHTPAIbHOE U OPTOTOHAIBLHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTb, BBITIOIHATH U300pakeHUs PUTYp HA MIIOCKOCTH;

* CTPOUTHh CEUEHHUS MHOTOTPAHHUKOB pa3MYHBIMU METO/IAMHU, BBIMOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUA
CBepXy, COOKY, CHH3Y;

* BBIUUCIATH IUIOMIAM TMOBEPXHOCTEH MHOTOIPAHHHUKOB (TIpU3Ma, MHpPaMUJIA),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmyi;

* CBOOOJHO OMEPUPOBAThH MOHATUSIMU: CAMMETPHSI B IPOCTPAHCTBE, IICHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IMIIOCKOCTh CUMMETPHUH (UTYPHI,

* CBOOOJHO OINEpPUPOBATH TMOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IMIPOCTPAHCTBE;

* BBITIOJHATH JCHCTBUS HAJl BEKTOPAMH,

* pemiarh 33J1a4M Ha JOKa3aTeIbCTBO MAaTEMATHUECKUX OTHOIICHUN 1 HAXOXKICHNE
r€OMETPUYECKUX BEIUYMH, MPUMEHSS H3BECTHBIE METOAbl TPU PEIICHUU
MaTeMaTHYeCKUX 3a/1ad TOBBIIICHHOTO M BBICOKOTO YPOBHSI CIIOKHOCTH;

* MPUMEHATH MPOCTEHIIME TMPOTPaMMHBIE  CpPEACTBA W DAJIEKTPOHHO-
KOMMYHUKAITUOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

* U3BJIEKATh, MPEOOPA30BBIBATH M  HHTEPHPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKHUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX;



* MPUMEHSTH NMOJYUYCHHBbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U AHAIU3UPOBATH
peaNbHbIE CUTyallUH, NMPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLIECCE IOKUCKA
pelieHus MareMaTuyecku ChOpMYJIMPOBAHHOM TPOOIEMbI, MOJEIUPOBATH
peaNbHbIE CUTYyalluH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh TOCTPOCHHBIE MOJEIN
C MCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATUN M TEopeM, ammapara ajareopsl,
pelaTh MPaKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOXKICHUEM TE€OMETPUUYECKHUX
BEJINYMH;

* UMETh TPEACTABICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUH Kak
COCTaBHOM 4YacTH (yHIAaMEHTA Pa3BUTHUSI TEXHOJIOTHUH.

K xoniry 11 kinacca oOydaroniuiicst HAyqUTCS:

* CBOOOJAHO OMNEPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C LMJIUHIPUYECKOMH,
KOHHYECKON U C(HepruIeCKOr MOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI MOTYUICHUS;

* ONEpUPOBATHh TMOHATHUSIMH, CBSI3AHHBIMHA C TEJIaMU BpaIICHUS: ITUIUHIPOM,
KOHYCOM, c(epoii U IIapom;

* pacro3HaBaTh Teja BpalleHus (UUIUHIpP, KOHYC, cepa U map) U OObICHATh
CroCcOOBI TIOTyYEHHUSI TEJ BPAIICHHS;

* KJIaccU(UIMPOBATH B3AUMHOE PACTIONOKEHUE C(HEPBI U MIIOCKOCTH;

* BBIUUCIATH BETUYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIleHUS, 00bEMBI U
TJIOMAM TTIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPAICHUS, TEOMETPHICCKUX
TEeJ C MPUMEHEHHEM (POPMYIT;

* CBOOOJHO OINEpPUPOBATh TMOHSATUSMHU, CBS3AaHHBIMM C KOMOWHAIUAMU Te
BpalllcHUs] W MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B cdepy
OTMHMCaHHBIA OKOJO cdephl, cepa, BMUCaHHAS B MHOTOTPAHHUK HWIU TEIO
BpaIlCHUS;

* BBIUUCIATH COOTHONICHHMS MEXIY IUIOMIAsIMUA MOBEPXHOCTEH M OObEMaMHU
IMOJTOOHBIX TEI;

* U300paXkaTh U3y4aeMbie (DUTYPHI, BEITIOIHATH (BEIHOCHBIC) INTIOCKHUE YEPTEKH U3
PUCYHKOB MPOCThIX OOBEMHBIX (GUTYp: BHUI CBEpPXY, COOKY, CHHU3Y, CTPOUTH
CEUCHMS TEJI BPAIICHUS;

* W3BIICKATh, WHTEPIPETUPOBATH M  MPeoOpa3oBbIBaTE HHPOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaAX, TTPEIICTABICHHYIO Ha YePTEkKaAX
U PUCYHKaX;

* CBOOOIHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

* BBITIOJHATH OTIEPAIMH HAJl BEKTOPaMHU;

® 34/1aBaThb IJIOCKOCTb YPAaBHCHHUEM B I[GK&pTOBOfI CUCTCMC KOOPAHHAT,



peniarb reOMETPUYECKUE 3a/1a4d Ha BBIYKMCIICHHE YIIIOB MEXIY MNPSIMbIMU U
IJIOCKOCTSMHM, BBIYMCIIEHHE PACCTOSHHUM OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A PU PELICHUHU;

CBOOOJHO  OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C  JIBJKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh ~ M300paKEHHUS MHOTOTPAHHUKOB U Tell  BpallleHUs TpHU
napajuieJIbHOM MepPeHOoCe, LIEHTPAIbHON CUMMETPHUH, 3€PKaIbHOW CUMMETPHH,
IIPY TIOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHusl MOA00US;

CTPOUTh CEUEHHMSI MHOTOTPAHHHUKOB W TEJ BpALIECHUSA: CEUEHUS UWIUHIpa
(mapayuienbHO W TEPHEHIUKYISIPHO OCH), CEUCHUs] KOHyca (IMapasiiesibHbIC
OCHOBAHMIO U ITPOXOJSIINE YEPE3 BEPILHHY ), CEUECHHUS 1Iapa;

UCIIOJIB30BATh  METO/ABl IOCTPOECHMSI CEYEHHWH: METOJA CIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH IIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

OPUMEHATh T€OMETPUUECKUE (DAKTHI ISl pEHICHUSI CTEPEOMETPUUECKUX 3a/ad,
MPEANOJIaralllinX HECKOJIbKO IIaroB PEIICHHS, €CIU YCIOBUS NPUMEHEHUS
3a/1aHbl B IBHOW U HESBHOM (hopme;

peniarhb 3aJ1a4M Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUI U HaX0XKJIEHHE
F€OMETPUYECKUX BEJIMYHH;

NPUMEHATh TPOTPpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aaY;

IPUMEHSATH MOJTYUYEHHbIE 3HAHUS HA MPAKTHKE: CPAaBHUBAThH, AaHAJIU3UPOBATH U
OIICHUBATh pEalibHbIE CUTYyallud, MPUMEHITh U3YyUCHHbIC MOHSITHUS, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKA PEIICHUS MAaTeMaTH4ecKu CPOpMYITMPOBAHHON
npoOieMbl, MOJAEINPOBAaTh pPEANbHBIE CHTyallMd Ha S3bIKE TI'E€OMETPHH,
UCCIIE0BaTh IOCTPOEHHBIE MOJEIH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUM M TEOpeM, amnmnapara ajareOpbl, pelarh MNPAKTUYECKUE 3aayH,
CBSI3aHHBIEC C HAXOXKJIECHUEM I'€OMETPUUYECKUX BEIUYMNH;

UMETh TMPEACTABICHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUH Kak
COCTaBHOM YacTH (yHIaMEHTa Pa3BUTHSI TEXHOJIOT UK.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacoB DJICKTPOHHBIC
HaunmenoBanne
Ne (urdpoBbIe)
pas3zacioB u TeM Kontponbnaeie [Ipaktnueckue
/I Bcero 00pa3oBaTelbH
IIpOrpaMMbl paboThl paboThI
BIC PECYPCHI
1 Bsenenne Bo3 1
CTEPEOMETPHIO
B3anmuoe
2 pacrHoioXeHue MpsAMbIX O 1
B ITPOCTPAHCTBE
[TapaytenbHOCTD
3 NpAMBIX M IJIOCKOCTEN B8
IPOCTPAHCTBE
[lepnieHIUKYIAPHOCTH
4  OpsAMBIX U TIOCKOCTEH B25
TPOCTPAHCTBE
5 Vruel u paccTosiHUS 16 1
6 MHOrorpaHHUKU U 1
7 Bekropsl B2
IPOCTPAHCTBE
[ToBTOpEHME,
8 0000ueHue uos 2
CHCTEMATU3ALINS 3HAHUN




11 KJIACC

KonunyecTtso yacos

DNEeKTPOHHble

HanmeHoBaHue
Ne (undposbie)
pa3nenoB n Tem KOHTpOAbHblE MpakTnyeckue
n/n Bcero obpasoBaTefibHble
nporpammeol paboTbl paboTbl
pecypcol

1 AHannTUYecKan 15 1

reomeTpua

MNosTOpeHue,
5 0bobueHne n 15 1

cMcTemaTusauma

3HaHUM

O6bém mHororpaHHuka | 17 1

Tena BpaLieHus 24 1
5 Maowaau NnoBepxHOCTU 9 1

N 06BEMbBI KPYINbIX TEN
6 [1BuKeHuA 5 1

NosTOpEeHuUe,
7 0606LeHVe u 17 7

cMcTemaTusaumsa

3HaHUM







