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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM K3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOyYarONIMMUCS TOHSITUIHHBIX OCHOB F€OMETPUHU, TIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHUs mporpaMmbl yueOHoro Kypcea «I'eomeTpusi» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON obiactu «MaremaTuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMy Kypca TE€OMETpUM Ha YriyOJN€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJIIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBAaTh M H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHE YMEHHS PACllO3HABaTh HA YEPTEkKax, MOACISIX U B PEaTbHOM
MHUpE MHOTOTPaHHUKU M Tella BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeNIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUSA UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKJICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEICHHUU
JEAYKTUBHBIX PACCyKIECHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyUEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHMS TMOCTPOCHHBIX MOJENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpele€HHBIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYArOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSL U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHnmanuu  oOy4eHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpamMM, OO0ECHeuuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPXKXAHME OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemMBarOMINUXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHO€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajlIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MePHEHIUKYIISIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TOJHAsS MOBEPXHOCTh MPHU3MBI.
[Tapajutenienunienr, NOPSAMOYIOJIBHBIM — MHapajulesieNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuibl. lIpaBUiibHBIE MHOTOIDAHHUKM: IpaBWIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM HOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTaHApHbIM  BekTOopaM. IIpsiMoyrosiibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAash MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpaieHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3ammHoe pacmonoxkeHune
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMeE
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipm3ma, BhucaHHas B
WIMHApP, ONMHCaHHAas oOKojo wwinHapa. llepeceuenne cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyca, TUiomanas chepsl U €€ dacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAaHHUKOB U TEJI BPALICHUS: CEYEHUS HWJIMHAPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEUEHHUsI KOHyca (mapasuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. OmnepauuMu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETPHS, IMOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULINK 00YYArOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IiecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUUSIMHA U Ha3HAYECHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTH)KEHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, dTUYECKOIO IOBEJIECHUS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DJCTETUKY MAaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyAOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BJIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMATIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATEIbHOCTH, JTaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS ULUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSIX, MpeajiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM ¢  y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEuYHe,  MpodseMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCJIOBHUSX.

Pabora c nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiu4yve M CXOJCTBO MO3UILIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalNd U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aITOPUTM PELICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABbIKAMU  I[IO3HABAaTEJIBHOM  pediieKCMM  Kak  OCO3HAaHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYHHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M UHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl H
KOOPJIMHHUPOBAaTb CBOM JEHCTBUSA C JPYTMMH WICHAMHM KOMAaHJIbl, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
pELIEeHNH 337a4 ¥ IPOBEACHUN MaTEeMaTHYECKUX PACCYKIACHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C MHOTOTpaHHUKAMU;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  ONEPUPOBATH  TOHATHSIMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOIPAaHHHUKOB TJIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTHh CEYECHHS MHOTOTPAHHUKOB Pa3JIWYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpr3Ma, TUpamMuaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CUMMETPUU
durypes;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHM BEKTOpam U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSTH AEHCTBHS HAJl BEKTOPAMM;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIE METOJIbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa pEeleHUusT MaTeMaTUyecKu  CcQOopMYyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UIMETh TIPEACTABJICHHUSI 00 OCHOBHBIX JTamax pPa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTu QyHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILLCHHS: LAJIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHCIISITh BEJIMYMHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJN BpAallCHHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsI U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OIKCAaHHBIM OKOJIO cepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK WJIH TEJIO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATh TMOHATUAMH, CBSI3AHHBIMH C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BBIIIOJIHATh M300paKEHUSI MHOTOIPAaHHUKOB M TEJ BpPALLEHUS IPH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUEHUsT MHOTOIPAHHUKOB M TEJI BpAIICHUS: CEUCHHUS LWIMHIApA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYECHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (AKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epelIaTh 3aJadyd HA JIOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOILICHUN U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pPEaJbHbIC CUTyalliH, NPUMEHSATH H3YyYECHHBIC TMOHITHS,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEIICHUS MaTeMaTHYECKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH U TeopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1 0
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL OPSMBIX U 25 0 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuku 7 0
BekTops!l B IpocTpaHcTBE 12 0
3 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
http://school-
1 AHanmTHYecKasi reoMeTpHs 15 1 collection.edu.ru/.
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 https://resh.edu.ru/
CUCTEeMaTHU3alusl 3HAaHUU
http://www.geometry-
3 O0BEM MHOTOTpaHHUKA 17 1 exe.nlr./
http://school-
4 Tena BpameHus 24 1 collection.edu.ru/.
5 [Tnomaay moBepxXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTIJIBIX TEI
http://www.geometry-
5 I e— 5 1 exe.h17.ru/
http://school-
IT 606 .
7 OBTOpERHS, 050 meHPVIe " 17 2 collection.edu.ru/.
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
n/ Tema ypoka

11

KoanuecTBo 4acoB

Be KoHTpoJibH
ero  bie padboThbI

HpakTn4
ecKue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Jom . 3aaaHune

OcHOBHbIE TIpaBUIIA
n300pakeHMs Ha pUCYHKE
IUIOCKOCTH, NapaJuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

http://www.geometry-

exe.h17.ru/

[TonsTHA cTrepeomeTpun:
TOUKa, MpsiMasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIONINECS
npsiMasi ¥ MI0CKOCTb;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/

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

n.1c.3-7 Ne 3 .8.

KoHcrekT ¢.8 Ne 10.
c.8Ne 10. 11

[TonsTusA: mepecekaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

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

KOHCIEKT c.8 Ne 14

MHoOrorpaHHukKkH,

http://www.geometry-

c.63 m.27
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n300pakeHue MPOCTEUIITNX
HPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX OOBEKTOB

exe.hl7.ru/

MHororpaHHuKH,
n300paskeHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AXCHOMBI CTCPpCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

https://resh.edu.ru/

http://www.geometry-

exe.hl7.ru/

https://resh.edu.ru/

n28 c.64 c.70
Ne218.219

c.4-7 c.8Ne 7. Ung
3ajaHune

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

https://resh.edu.ru/

c.8 Ne5. 13

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIEICTBUS U3 HUX.
CrniocoOblI 3a1aHus TPSIMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/

WHA 3aa.

10

11

N3oOpakenune ceueHunit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pebpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN
Pa3HbIMH LIBETaMU

N3o6paxeHune cedeHuit

http://physicon.ru/cou

rses/catalog/30/36/32
0/2637/

http://physicon.ru/cou

KoHcnekTt C.28 C.31
67 .69

nekuma c.31 Ne 71
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12

MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIC MTPOXOAAT Yepe3 Uux
pé6pa. N3obpaxkeHue
MepeceYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMHU LIBETAMU

N3o0pakeHue ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MepeceueHus MOITyICHHBIX
IJI0OCKOCTEN. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETAMHU

rses/catalog/30/36/32
0/2637/

http://www.geometry-

exe.h17.ru/

c.31 Ne75 73

13

N3o0paxeHne cedcHmit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxenue
IIepeceYeHUs MOTYyYEHHBIX
mIockocTeil. PackpamuBanue
MIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

http://physicon.ru/cou

rses/catalog/30/36/32
0/2637/

c.31 Ne72

14

Meton cinenoB Ui
MOCTPOEHUS CEUCHU I

https://resh.edu.ru/

c.33 k/B .32 Ne 80

15

Meton ciienoB Ui
MOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

https://resh.edu.ru/

c.33 N2 76 .81
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Meron cnenos mis https://resh.edu.ru/ c. 33 Ne 83
16 MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa niepecevyeHuit
MPSIMBIX U IJIOCKOCTEHN
[Toctpoenue ceueHuii B http://physicon.ru/cour = unHg .3a4.
nupamuie, Kyoe mo Tpém ses/catalog/30/36/320/
17 To4ykaM Ha p&opax. Co3manue 2637/
BBIHOCHBIX YepTEXKel U 3aInch
1aroB MOCTPOSHUS
[Toctpoenue ceueHuii B http://physicon.ru/cour = unHg .3a4.
nupamuze, Kyoe o Tpém ses/catalog/30/36/320/
18 Toukam Ha péopax. Co3znanue 2637/
BBIHOCHBIX YEepTEXKe U 3aIluch
1aroB MOCTPOSHUS
[Toctpoenue ceueHuii B http://physicon.ru/cour = unHg .3a4.
nupamuze, Kyoe o Tpém ses/catalog/30/36/320/
19 To4KaM Ha péopax. Co3nanue 2637/
BBIHOCHBIX YEPTEKEN U 3aMKCh
1IarOB IMOCTPOEHUS
EE;Z&ZZ?i;g:?;prEM http://physicon.ru/cou MHA 334,
. rses/catalog/30/36/32
20 TOUYKaM Ha péOpax. (v?03):[aHI/Ie 0/2637
BBIHOCHBIX YEPTEKEN U 3aMKUCh
1IaroB IMOCTPOCHHUS
[ToBTOpEHME MITAHUMETPUN: n.86 88 c.195
21 Teopema o
MPONOPLUOHATBHBIX OTPE3KaX.
[TomoGue TpeyroabHUKOB
22 [ToBTOpEHME MIIAHUMETPUU: n.95c.214-218
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Teopema Menenas. Pacuers! B
CEUEHUSX Ha BHIHOCHBIX
yeprexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbHas padora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenBaroniyecs rnpsiMple.
[Ipu3Haky CKpemuBarOIIMXCs
npsmbIx. [Tapannensubie
IIPsIMBIE B IPOCTPAHCTBE

n.7 c.15
n.4-6 c.9-11

25

26

27

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOU
MapajyieIbHON JaHHOU
MIPSAIMOM, IIPOXOIALLEH Yepe3
TOYKY IMPOCTPAHCTBA U HE
JIe)Kallel Ha TaHHOM IIPSAMOM.
JleMMa o nepeceueHnu
MapajuIeIbHbIX MPSMBIX
IIJIOCKOCTBIO

[TapannensHOCTH Tpex
npsiMbIX. Teopema o TpEx
NapajvieIbHbIX MPSMBIX.
Teopema 0 CKpeIrBarOMMNXCs
MPAMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE

https://resh.edu.ru/

https://resh.edu.ru/

n.5c.10

n.SKoHcneKkT

n.10 c.21 KoHCNeKT



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

CBOICTBA MapaJUIEIbHOTO
MPOEKTUPOBAHHSI.
N3o0paxenue pa3Hbix puryp B
napajuieIbHON MPOSKITUH

LleHTpanbHas MPOeKIHs. YOl http://www.geometry- m.9 c.18
28 C COHANPABICHHBIMH exe.h17.ru/
CTOPOHAMH. YTOJI MEXKIY
OpSMBIMU
3ajaun Ha JOKA3aTEeIbCTBO U http://www.geometry- C.18 Ne
29 HCCIEN0BAHNE, CBA3aHHEIE C exe.hl17.ru/
pacnosoKeHHUEeM TPSMBIX B
HPOCTPAHCTBE
[TonsATHS: MapayIETHLHOCTD http://www.geometry- m.11 ¢.23 «Ne
NPSIMO U TUIOCKOCTH B exe.h17.ru/
npocrpanctse. [Ipru3Hak
30 napajieIbHOCTH TPSMON U
miockoctd. CBoicTBa
napauIeTbHOCTH MPSIMON U
TUIOCKOCTH
['eomeTpuueckue 3a1a4n Ha http://school- c.23 Ne
BBIUUCIICHUE U collection.edu.ru/.
31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapauIeTbHOCTHIO MPSIMBIX U
TUTOCKOCTEH B ITPOCTPAHCTBE
[MocTpoenwue ceueHus, http://school- n.14 ¢.28
MPOXO/ISIIETo Yepe3 JaHHYI0 collection.edu.ru/.
32 MPSIMYIO Ha YEPTEXKE U

[apajuIeIbHOTO APYTrof
npssMoi. Pac4€r oTHOIIEHU I
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33

34

[TapamenpHas npoexkuus,
MIPUMEHEHHUE JJIS1 TIOCTPOCHUS
CeUYCHHH Kyba u
napajenenumnena. CBoiicTBa
napajuieJienuIe/1a U Ipu3Mbl

[TapannenpHbIE MIIIOCKOCTH.

[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

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

n.10c.22

35

Teopema o nmapajuieIbBHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUISKALLYIO TaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

https://resh.edu.ru/

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEH: O
MapaJUIEIbHOCTH IIPSIMBIX
[epeCceUYeHUs IIPU IEPECEYCHUN
JBYX MapajIeIbHbIX
IIJIOCKOCTEMN TPEThEU

https://resh.edu.ru/

37

38

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIJIFOYEHHBIX MEXKIY
napajieIbHbIMU TIOCKOCTSIMM;
0 IIepeCceYeHUN IIPSIMOH C
JBYMSI TIapaJIeTbHBIMHU
TUTOCKOCTSIMHU

IToBTOpEeHue: TEOpeMa
[Tudaropa Ha mIocKocTH

https://resh.edu.ru/

https://resh.edu.ru/
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39

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuleienunena

https://resh.edu.ru/

41

42

43

44

45

46

Brruucnienue JUiMH OTPE3KOB B
KyO€ U PSIMOYTOJIBHOM
napaiesienue e

[lepnieHIUKYISIPHOCTD MPSMO
u ockocTH. [Ipu3nak
MEePIEeHIUKYIIPHOCTH PSIMON
Y TJIOCKOCTH

[lepnieHIUKYISIPHOCTD MPSMO
u ockocTH. [Ipu3nak
MEePIEeHIUKYIIPHOCTH PSIMON
U TJIOCKOCTH

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IPSIMOIA,
IIPOXOJALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IJI0CKOCTH

[imockoctu u
MepHEeHUKYISIPHbIE UM
MPSIMbIE B MHOTOT'PAaHHUKAX
Hrorosast koHTposibHas 3a 1

nonyroaue Ilmockoctu u
MEPIICHANKYIISIPHBIE UM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

http://www.geometry-

exe.hl7.ru/

http://www.geometry-

exe.h17.ru/

http://www.geometry-

exe.h17.ru/
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IpsAMBIC B MHOI'OI'paHHUKAX

[lepnieHuKynsAp U HAKIOHHAS.

47 [TocTpoenue nepneHauKysapa
13 TOYKH HA MPSIMYIO
[lepnieHIuKyNsIp U HAKJIOHHAS.
48 [TocTpoeHue neprneHIuKyIsIpa
13 TOYKH Ha MPSIMYIO
Teopema o Tpéx http://physicon.ru/cour
49 MEepHeHIuKyIapax (mpsmas u ses/catalog/30/36/320/
oOpaTHas) 2637/
Teopema o Tpéx http://physicon.ru/cour
50 MepIeHIuKyIApax (mpsmas u ses/catalog/30/36/320/
oOpatHas) 2637/
http://physicon.ru/cour
51 Yron mexay ses/catalog/30/36/320/
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU 2637/
[Touck neprneHuKyIIpHBIX http://physicon.ru/cour
59 MPSMBIX C IIOMOIIBIO ses/catalog/30/36/320/
MIEePIICHTUKYIISIPHBIX 2637/
IIJIOCKOCTEN
53 OproronansHoe
MIPOEKTUPOBAHHE
[MocTpoenue ceuenunii Kyoa, http://school-
54 MIPU3MBI, TPABUIILHOMN collection.edu.ru/.

nupaMubl C IOMOIIBIO
OpTOFOHaHBHOﬁ IpOCKINHU
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55

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPaBUIBHON
MUPaMHUIBI C TTOMOIIIBIO
OPTOTOHAIBHON TPOEKINH

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

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cumMmeTpuii B
MHOTOTpaHHUKAX

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

57

[Ipu3nax
MEPIEHUKYISIPHOCTH IIPSAMOM
Y IUTIOCKOCTH KaK CJIEICTBUE
CUMMETpUHU

58

59

60

61

HpaBI/IHBHBIC MHOI'OrpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

[IpaBUsbHBIE MHOTOI'PaHHUKHU.
Pacuér paccrostHuii OT TOUKH
110 TIOCKOCTH

CrniocoObl OMyCTUTh
NIEPIEHIUKYJIAPBL: CHMMETPHS,
CZIBUT TOUKH I10 NapaJlJIeIbHON
IpsAMOI

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

http://www.geometry-
exe.h17.ru/

http://www.geometry-
exe.h17.ru/

62

KonTponbhas padota
"B3anmHOE pacmniosiokeHne
NPSIMBIX U IJIOCKOCTEN B
nmpocTpaHcTae”

http://www.geometry-
exe.hl17.ru/
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63

64

[ToBTOpEHME: yroyi MexIy
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

[ToBTOpEHME: yroyi MexLy
CKPEILMBAIOIINMUCS IPSIMBIMU
B IIPOCTPAHCTBE

http://www.geometry-

exe.hl7.ru/

http://www.geometry-

exe.hl7.ru/

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHKAX

http://www.geometry-

exe.h17.ru/

66

67

68

69

JiByrpansbiil yroia. CBOMCTBO
JIMHEUHBIX YTJIOB ABYTPAHHOTO
yria

[lepnieniuKynsipHbIe
m1ockocTH. CBOMCTBA B3aUMHO
MEePHEHIUKYISIPHBIX
IUIOCKOCTEH

IIpusnax
MEPIEH UK YIISIPHOCTH
IIJIOCKOCTEM; TEOpeMa 0
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

IIpssMOyTONBHBIM
napajuiesienumen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO

http://www.geometry-

exe.h17.ru/

http://www.geometry-

exe.hl7.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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napajijiejacnuicaa

70

71

72

73

74

75

76

Teopema o nuaroHanm
MPSIMOYTOJIBHOTO
napajuieJIenuIe/1a U CJIe/ICTBUE
n3 Heé

CrepeomeTpuyecKkue u
MIPUKJIaIHbIE 3a/1a4H,
CBsI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IJIOCKOCTH

IToBTOpEHME:
CKpEUIMBAOIINECS MPSIMBbIE,
NapajuleIbHbIE TNIOCKOCTHU B
CTaHJIapPTHBIX MHOTOTPaHHUKAX

[Tapa nmapanienpbHbIX
IUIOCKOCTEH Ha
CKPEUIMBAIOIINXCA MPSMBIX,
pPacCTOsTHUE MEXITY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MPOCTBHIX CUTYaIIUSIX

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Brruncienue paccrosHuit
MEK1Y CKPEIIMBAIOIIUMHUCS
MPSMBIMH C TTIOMOIIIBIO
MEePIEeHANKYISIPHOMN MIJIOCKOCTH

DneMeHTHI chepuieckoit
TEOMETPHH: F€OJEC3NUECKUE

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

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

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

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

http://school-
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77

78

JIMHUY Ha 3eMiie

TpéxrpanHblid yrod,
HEpaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema ITudaropa,
TEOpEMbI KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO
yria

KonTponbnas padota "Yrisl u
paccrosaHus"

collection.edu.ru/.

79

CucreMmaruzanys 3HaHUHA
"MHOrorpaHHuK 1 €ro
3J1eMeHTEI"

https://resh.edu.ru/

80

81

82

[Inpamupa. Buael nupamun.
[IpaBunbHas nupamuia
IIpusma. [Ipsimas u HakJIOHHAA
npusMsl. [IpaBunbHas npusma
[IpssmMo#t napaienenunes,
MIPSAMOYTOJIbHBIN
napasiesnenunes, Kyo

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

83

BelTykiible MHOTOTpaHHHKMU.
Teopema Ditnepa

https://resh.edu.ru/

84

85

86

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC
U TOJIYTIPABUJIBHEIE
MHOT'OrpaHHUKHA

KonrtponbHas pabora
"MHoOrorpaHHuKu"

[TonsiTue BexkTOpa Ha

https://resh.edu.ru/

https://resh.edu.ru/
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IJIOCKOCTH U B IIPOCTPAHCTBE

http://school-

87 Cymma BeKTOpoB collection.edu.ru/.
http://school-
83 PazHoCTh BEKTOPOB collection.edu.ru/.
http://school-
http://school-
90 YMHOXEHHE BEKTOpa Ha YHCIIO collection.edu.ru/.
Pasnoxenue BekTopa 1o http://school-

91 0asucy Tpéx BEKTOPOB, HE collection.edu.ru/.
JIEKAIMX B OJHOH IIJIOCKOCTH

92 CkansipHoe pou3BeCHNE

93 Brruncnenue yrina Mmexmay
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3anaum ¢ http:// S_ChOOI'
BEKTOpAMHU collection.edu.ru/.

95 [Ipocreiimume 3anaum ¢ http:// S_ChOOI'
BeKTOpaMH collection.edu.ru/.

9% [Ipocrenimue 3ana4uu ¢ http:// S_ChOOI'
BeKTOpaMH collection.edu.ru/.
[Ipocreiimue 3anaum ¢ http:// S_ChOOI'

97 collection.edu.ru/.

BEKTOPaMH



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

O0001IeHYE ¥ CUCTEMATU3 AU

http://school-

98 1 i
SHAH collection.edu.ru/.
99 O0001IeHrEe U cUCTEMaTU3 AU 1 https://resh.edu.ru/
3HaHUHU
100 HToroBast KOHTpOJIbHAs paboTa 1 https://resh.edu.ru/
101 HroroBas koHTpobHAs paboTa 1
102 O606HV16HI/IG U CUCTEMAaTHU3aIH 1
3HAHWUI
OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME 102



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: ajirebpa ¥ Hayajia MaTeMaTUYeCKOro aHalln3a, FEOMETPHUSI.
I'eometpus. 10-11 knaccel. YueOHuk 115 ooieo0pas.opran.ba3os.u

yTIyO0JI. yPOBHH.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Meronnueckue pekomennanuu. 10-11 kiaccsr (k yueonuky Atanacsa JI. C. u

7ip.)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/17/10/
http://metodisty.ru/m/groups/files/matematika_v_shkole?cat=35
http://mathnet.spb.ru/

https://resh.edu.ru/



