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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  (GopMHpyeMOoe  TMpU  U3YYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB I'€OMETPHUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomerpus» Ha yrmyOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi MNpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX TE€OMETPUUYECKUX 3HAHUW U JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
oOpa30BaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3aJjlayaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIUPSIIONTUMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

paclIMpeHre NpeCTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJIBTYPhl U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMAaTHUYECKUX MOJENSX, MO3BOJISIIOUIMX OMHUCHIBATH M H3y4yaThb
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHUE€  YMEHHS  BJaJIcTh  OCHOBHBIMM  TIOHSTUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBbI U HAXOJIUTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKax, MOJACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M Tela BpalleHUsA, KOHCTPYUPOBaTh T€OMETPUUECKHUE
MOJEIIN;

dbopMHpoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYECKUX Teopui, (OpMUPOBaAHUE MOHUMAHHUS POJIU AKCUOMATHUKHU MpHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTelbCTB W aJITOPUTMOB
pelleHus, YMEHUS UX MPUMEHSTh, MPOBOJIUTH JIO0KA3aTEJIbHBIC PACCYXKJICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHUU MaTEMAaTUUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IMTPOBEICHUU
JETYKTUBHBIX PAaCCyXICHUN;



pa3BUTHE ¥ COBEPILICHCTBOBAHME MHTEUIEKTYQIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (PyHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAbHBIX CHUTYyalllil, UCCIIEOBAaHMUS MOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBbHBIMU JIMHUAMU yueOHOTOo Kypca «['eomerpus» B
10-11 «xmaccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBE», «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOydyeHUsS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIE€PKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
(¢bopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITNAIBHBIM BOIPOCAM OOyYAIOIIHECS
oOpamanuch HEOJAHOKPATHO. TO TMO3BOJSET OPraHM30BaTh  OBIAJCHUE
T€OMETPHUUECKUMHU MOHITHSIMHI M HaBBIKaMU MOCIIE0BATEIHLHO U TOCTYNAaTeNbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJalOMNXCsl, PACIIUPSS U yTIyOsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garh ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUYAbHBIX ~ 00pa30BaTEIbHBIX MPOTpaMM, OOECTHeUnuTh YIIIyOJIIEHHOE
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro npeaMera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYeHUsT MaTeMaTHKH C
yuaéToM BbIOOpa Oynmymied mpodeccuu, oOecnedrBasi MPEEMCTBEHHOCTh MEXKIY
oOuM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriIyOIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
IapajulelIbHble U CKpellMBaroluecss npsmele. [IpusHaku CKpelumBaromumxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienumne],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, Teopema O IIPAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  MNEPHNEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrosmbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOorpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nupamujaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TIpaHel
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIDAHHUKH: IpaBWJIbHAS MpU3Ma U
NpaBWJIbHAs IHWPAaMHA, TNPABUIbHASA TPEYroJibHAs MHpaMHUIAa W TPABUIIbHBIN
TeTpa’ap, KyO. llpencraBieHuve o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH TMPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHLHOM NHUPaMUIBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHUSA IPABHIIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapatenenunena. Teopema O pas3ioKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHWYECKas TOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTe. Tema BpalieHwus:
MUINHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3ammHOe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusi Ha TiockocTu. Pa3Béprka munuuapa u koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoOil U
HAKJIIOHHOW TMPU3MBI, [IIMHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U M1apoBOro
CETMCHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHWKOB. [Ipm3ma, BIMcaHHas B
WINHAP, OINHMCAHHAs OKojo mwmiauHapa. IlepecedyeHne cdepbl W 1mapa C
miockocThio. Kacanme mrapa m cdepsl mnockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPaHHUK WM TEJO
BpaICHUS.

[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobne B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, ToMmoTeTusi. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyienbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE YepPe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronpHas
cucTeMa KoopauHat B npocTtpancTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3aj1a4.

J{BUKeHUsI B IPOCTPAHCTBE

JlBwxenus npoctpancTBa. OtoOpakeHus. JIBMKEHUS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)KCHUH. Buabl JBWKEHUN: TapauIebHBIM IEPEHOC,
LIEHTpaJbHasl CUMMETPHS, 3€pKaJibHAs CUMMETPHS, MOBOPOT BOKPYI IIPSIMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMS YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUA B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peann3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhl, TIOHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN



CpeIlbl, OCO3HAHKE TJIOOATIEHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM, OPUCHTAIIHS
Ha TPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHWW IS penieHus 3agad B 00J1acTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHUPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEIbHOCTD
WHJIMBUAYAJIHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXAYy TMOHATUSIMH, (POPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3AaKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOJABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKJICHUS U BHIBOJIBI,

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJICHUsI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHHUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUIIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmanuu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJIEHHs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, JITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTE€MaTUYECKOM 3a1a4H;



IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYThH MPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW palOTHI, pacHpenessTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIMOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYIMMH WIEHAMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSATHSMH CTEPEOMETPUM IPU
pEeLIeHUH 3a7a4 U IPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHH;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPH PELICHUH
T€OMETPUYECKHX 3a]1aY;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBA3aHHBIMH C YIJIaMH B
POCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOIHO ONEpPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTIOIPAaHHUKOB (MpuU3Ma,
nupamMua, NPSMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJacCUpUIUPOBATh  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCU(UKaIINH,

e CBOOOAHO ONEpUPOBATH IOHATUSMH, CBS3AaHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

e BBINOJHSATH napajiesbHOe, LHEHTPATbHOE u OpTOTOHAJILHOE
MPOEKTUPOBAHKE (DUTYp HA IMIIOCKOCTh, BBIMOJHATH M300pakeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHMS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;



BBIYUCIISITh  IUIOIIAQAM  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (opMyI;

CBOOOJTHO ONEpPUPOBATHh MOHITUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

CBOOOJTHO OIEpPUPOBATH MOHSATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAXOXJCHUE T€OMETPUYECKUX BEJIIMYHMH, NMPUMEHSS H3BECTHBIC METOJIbI
IPY PEUICHUU MAaTEMaTUYECKUX 3a/a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJCTaBICHHYI0 Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATH PEAJIBHBIE CUTYALIUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce  MOMCKA  pelieHUsT MaTeMaTU4yecku  CcHOopMyJIHpOBAHHOM
npoOJieMbl, MOJACIUPOBATh PEAIbHBIE CHUTYallMM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKHUX
MOHATUM W TEopeM, almapara ajareOpbl, pemiaTth MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IIMJIMHIPHYECKOM,
KOHMYECKOH U CHEepUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUAMH, CBI3aHHBIMH C TE€JIAMH BPAIEHUS: IIWIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEIT BPAIICHUS;

KJIacCCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMCHTOB MHOTOTPAaHHUKOB W TEJ BpaICHUS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHSI,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOMHAIIMSIMHU TEI
BpaIlieHNUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;



BBIYHCIIATh COOTHOIICHHSI MEXTY TUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpallui HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTh TeOMETPUUECKUE 3a/1a4l HAa BBIYMCIICHUE YIJIOB MEXKIY MPSIMbBIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOI'O METO/1a MIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TMOHITHUSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATh HM300pa)XE€HUSI MHOTOTPAaHHUKOB © TeN BpalleHUS MpH
MapajuieIbHOM  TEPEHOCE, I[EHTPAJIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl Mo 100us;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LWIMH]IpA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CCUCHUS 11apa;
UCIIOJIB30BaTh METO/Abl TOCTPOCHHS CEUCHHWI: METOA CIE0B, METO]
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuYecKkre (AKThI Il PEUIEHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANOJIararlinX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOH (popme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
HaxX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSITh U3YYCHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IMOUCKA  pEIICHUs
MaTeMaTH4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealibHble CHUTYyallMu Ha S3bIKE T€OMETPHUHU, HCCIIEIOBATh IMOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'€OMETPUYECKUX TOHSATUA UM TEOpeM,
ammapara anreOpbl, peniaTh MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
Hax0>XJICHUEM T€OMETPUYECKUX BEJINYMH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoauuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

BBenenue B crepeoMeTpuro

23

http://school-
collection.edu.ru/

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

B3auMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

http://school-
collection.edu.ru/

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

http://school-
collection.edu.ru/

https://resh.edu.ru/

[lepneHuKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

VYTiasl ¥ paccTosIHUA

25

16

http://school-
collection.edu.ru/

https://resh.edu.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/

8

MHororpanHuku

BekTops!l B IpocTpaHcTBE

[ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS
3HaHUU

12

http://school-
collection.edu.ru/

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

http://www.fipi.ru/
https://uchi.ru/
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102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
http://www.fipi.ru/
https://uchi.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoauuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

AHanuTH4eckasi FreOMeTpHs

15 1

http://school-
collection.edu.ru/

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

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTH3alus 3HaHUI

O6bEM MHOTOTpaHHHKA

Tena BpameHus

[Tnomany moBepXHOCTU U 0OBEMBI
KPYTIJIBIX TEI

15 1

17 1

24 1

http://school-
collection.edu.ru/

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

http://school-
collection.edu.ru/

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

http://school-
collection.edu.ru/

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

http://school-
collection.edu.ru/

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

JBro>xeHus

http://school-
collection.edu.ru/

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

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

[ToBTOpeHUe, 06001IeHNE 1
cUcTeMaTH3aIus 3HaHUI

17 2

102 8

http://www.fipi.ru/
https://uchi.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Aranacsan JI.C., byty3oB B.®., Kagomies C.b. Meroauueckue
pekomenaaumu. ['eomerpus. 10-11 knaccer

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

https://resh.edu.ru/

http://www.fipi.ru/

https://uchi.ru/

https://lesson.edu.ru/



