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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YUYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB I€OMETPUH, MIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUECKUX
3a/lady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0ECleUeHHE  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
crenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPoheCCUOHATBHOTO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO aInmapara 1o pa3aeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMHpoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX M KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M TejJa BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOJECIIH;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUS WX IMPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIE PACCYKJICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,



dbopMupoBaHHEe TMpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IMPH
000CHOBaHMHU MaTEeMAaTHYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MIPOBEJACHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAaHTHOM T'€OMETPHUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEANbHBIX CHTYaIlui, HCCIEIOBAaHHUS IMOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTMYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MporpamMM, OOECIeUnuTh YIrIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 IpohecCHOHaTFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHAS TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajy, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpa3yloImIue TMoBepXHOCTel. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAh chephl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIICHUS: CEYEHHUS LIMIIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIMCKOM MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyXIeHH, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

FOTOBHOCTb K Tpydy, OCO3HAaHHWE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinaccaoOyyaromuiicss HAy4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, TMpPEeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOJieMbl, MOJEIUPOBATh PEANbHBIE CUTYallUd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kinaccaoOydaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUpPOBATh MOHATUIMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIWIHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uUS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHMil: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTYyallUH Ha S3BIKE T'€OMETPUM, UCCIIENOBATh ITOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne Haumenosanuepasgenos Koaunuyecrsouacos JaekTpoHHbIe (HU(pPOBbHIE)
0o/ | M TeMIPOrpaMMbl Bcero  KonrpoabubiepaGorbl  IIpakTuyeckuepaéorsr  00pa3’oBaTe/IbHbIEPECYPCHI
1 Brenenue B 23 1 https://resh.edu.ru/subject/lesson/4756/
CTEPEOMETPHIO
2 B3anmsoe pacrionoxennue 6 1 https://resh.edu.ru/subject/lesson/6133/
MPSMBIX B POCTPAHCTBE
[TapamienbHOCTD IPAMBIX
3 U IUIOCKOCTEN B 8 https://resh.edu.ru/subject/lesson/6065/
MPOCTPaHCTBE
[IepnieHAUKYIAPHOCTD
4 MPSAMBIX U IJIOCKOCTEN B 25 https://resh.edu.ru/subject/lesson/4724/
MIPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpasHuku 7 1 https://resh.edu.ru/subject/lesson/4023/
BekTtops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/4758/
8 [ToBTOpeHue, 0606H16HI/IGV 5 2
Y CUCTeMaTH3allysl 3HaHUI
OBIIEE KOJIMYECTBO 102 5 0

YACOB 110 [TPOTPAMME




11 KJIACC

Ne HaunmenoBanuepasaenos Koamdecrsoyacos JaekTpoHHbIe (HU(pPOBbHIE)
n/m ¥ TeMIporpamMmbl Bcero  Kontpoububiepaéorsl  IIpakruvecknepadorsl  00pa3oBaTesbHBIEPECYPCHI
1 AHaTUTHYECKASITEOMETPUS 15 1
5 [ToBTOpeHmE, 0000IIEHNE 15 1
M CHUCTEMAaTHU3alMs 3HAHUI
3 OO0BEMMHOTOTpAaHHUKA 17 https://resh.edu.ru/subject/lesson/4904/
4 TemaBpamenus 24 https://resh.edu.ru/subject/lesson/6300/
IImomanm MOBEPXHOCTH U
5 Hl a p 9 1 https://resh.edu.ru/subject/lesson/4910/
00BEMBI KPYTIIBIX Tell
6 JIBYOKCHUS 5 1 https://resh.edu.ru/subject/lesson/6297/
y [ToBTOpenue, 0600IICHNE 17 9
Y CUCTEMAaTHU3alUsI 3HAHUI
OBIIEE KOJIMYECTBO
1 102 8 0

YACOB 110 [TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacos

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

J1eKTPOHHBbIeNU(PPOBHICOOPA30B
aTejibHbIEpecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHBIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

https://lesson.edu.ru/lesson/824b5b2
a-11dc-473a-b3fa-b9213890e77d

IToHATHS cTEpeOMETpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
MapajulebHbIX IPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOMIUECS
psiMasi ! MIIOCKOCTh;
MOJIyIIPOCTPAHCTBO

https://lesson.edu.ru/lesson/5e88f16a
-c240-48cc-9adb-db2cab0bdbf7

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOIINECs
npsiMasi ¥ MI0CKOCTh;
HOJTyIIPOCTPAHCTBO
MHororpaHHUKH, H300pakeHne
IIPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB

https://lesson.edu.ru/lesson/5e88f16a
-c240-48cc-9adb-db2cab0bdbf7

https://lesson.edu.ru/lesson/824b5b2
a-11dc-473a-b3fa-b9213890e77d




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

https://lesson.edu.ru/lesson/824b5b2
a-11dc-473a-b3fa-b9213890e77d

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HauYEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.
N3o6paxeHunenepecedeHusnoNyaeH
HBIXIUIOCKOCTEHN.
PackpanmBaHnenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxkeHuenepeceueHusmoIy4deH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

https://lesson.edu.ru/lesson/09827d5c
-4113-46cc-9091-11f35228256¢e

https://lesson.edu.ru/lesson/09827d5c
-4113-46¢¢c-9091-11f35228256e

https://lesson.edu.ru/lesson/09827d5c
-4113-46¢¢c-9091-11f35228256¢e

https://lesson.edu.ru/lesson/f3bd5ad9
-6473-4¢28-94d2-15cfd5ea83ce

https://lesson.edu.ru/lesson/f3bd5ad9
-6473-4c28-94d2-15cfd5ea83ce

12

N300paxenune ceyeHni mupamMuibl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa.

https://lesson.edu.ru/lesson/f3bd5ad9
-6473-4c28-94d2-15cfd5ea83ce




N300pakeHnenepecedeHUSIONyIeH
HBIXIIJIOCKOCTCH.
PackpammBaHuenocTpoeHHbIXCEUCH
WHPa3HBIMULIBETAMH

N300pakeHne ceueHmil mupamMuIbl,
Ky0a ¥ MPU3MbI, KOTOPbIC IPOXO/IST
yepe3 ux péopa.

https://lesson.edu.ru/lesson/f3bd5ad9

13 = H3ob6pakeHuenepecedeHUsAONydeH
B -6473-4c28-94d2-15cfd5ea83ce
HBIXIIIOCKOCTEM.
PackpanvBanruenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

14 Metop cinemoB ISt TOCTPOCHUS bu6mmoreka [IOK
CeUeHHI https://m.edsoo.ru/7f4131ce
Mertoa cnefoB st TOCTPOSHUS

15 ceuennii. CBolicTBa repeceyeHui bubmorexa [TOK

’ vp https://m.edsoo.ru/7f4131ce
MPSIMBIX U IJIOCKOCTEH
Meroa cnenoB ajsi NOCTPOEHUs
16 ceuennii. CBoCTBa IIEpeCEeUEHUIT bubmorexa LOK
’ Vp https://m.edsoo.ru/7f4131ce
MPSIMBIX U TJIOCKOCTEH
[TocTpoeHue ceueHuii B mupamMuse,

17 KyOe 1o TpéM TouKaM Ha p&Opax. https://lesson.edu.ru/lesson/f3bd5ad9
Co3anne BRIHOCHBIX YEPTEXKEH U -6473-4c28-94d2-15cfd5ea83ce
3aMuCh MIaroB MOCTPOSHUS
[TocTpoeHue ceueHuii B mupamMuse,

18 KyOe 1o TpéM ToukaM Ha p&Opax. https://lesson.edu.ru/lesson/f3bd5ad9
Co3zaHne BBIHOCHBIX UYEPTEKEN U -6473-4c28-94d2-15cfd5ea83ce
3aMUCh MIaroB MOCTPOSHUS

19 ITocTpoeHue ceyeHuil B mupaMue, https://lesson.edu.ru/lesson/eb2f786e

KyOe 1o TpéM ToukaM Ha pebpax.

-ff26-4bfc-bfb9-f6da8038efd2



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Co3zanue BBIHOCHBIX UepTEXKe U
3aIyCh IIAaroB IMOCTPOCHUS

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o Tpém ToukaM Ha pébpax.

https://lesson.edu.ru/lesson/f3bd5ad9

20 .
Co3zanue BBIHOCHBIX YEPTEXKEHN U -6473-4¢28-94d2-15cfd5ea83ce
3aMuch UIaroB IOCTPOEHUS
91 1;2:;251ziﬂzpllﬂr?:;iegg;ﬂthx https://lesson.edu.ru/lesson/ec93a6ec
-9748-48a3-bc2f-2b07e3713600
otpeskax. [lonobueTpeyroasHUKOB
[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
22 CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX. bubmmorexa [JOK
https://m.edsoo.ru/7f4131ce
Ucropus pa3BuTHS MIIAHUMETPUU U
CTEpEOMETPUU
93 KontponbHas padota "AKCHOMBI bubnnoreka [JOK
crepeomerpun. Ceuenuns" https://m.edsoo.ru/7f4131ce
B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
oq ~ TPAMBIC. IIpusnaku bubnnorexka [JOK
CKPEILIMBAOIINXCS MPSMBIX. https://m.edsoo.ru/7f4131ce
[TapannensHblenpsIMBIC B
MIPOCTPAHCTBE
Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH MPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
. bubnmoreka [JOK
25 | mpoxojsmiel uepes3 TOUKy

MIPOCTPAHCTBA U HE JIS)KAIIEH Ha
JTaHHOU npsimoil. Jlemma o
HepecequHHnapaJmenLmenpﬂMLIx

https://m.edsoo.ru/7f4131ce
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IIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapamnenpHOE MIPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA IAPAJUIEIBLHOTO
IIPOEKTUPOBAHMSL.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUT

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMU

3amaun Ha JOKa3aTeabCTBO U
UCClIeI0BaHKE, CBSI3aHHbIE C
pacroyio’keHNeM MPSMbIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napayuieaIbHOCTH MPSIMON U
IIJIOCKOCTH.
CaoiicTBanapauieIbHOCTUTIPSMON U
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHU, MPOXOAAIICTO

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

https://lesson.edu.ru/lesson/4940b75
7-cab7-49ef-8314-e9f108d0d1c4

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

https://lesson.edu.ru/lesson/eb2f786e
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yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM MpsIMOH.
PacuéroTHomennii

-ff26-4bfc-bfb9-f6da8038efd2

33

[TapamensHas npoexkuus,
MPUMEHEHHE JJIs1 TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapaiesnenunesa u
HIPU3MBI

https://lesson.edu.ru/lesson/eb2f786e
-ff26-4bfc-bfb9-f6da8038efd2

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
IJIOCKOCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

35

Teopema 0 napanienbHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IUIOCKOCTH U CIIEJICTBUS U3 HEE

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHNH IBYX MapaIeIbHBIX
IIJIOCKOCTEN TpeThen

bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajuiebHbIX IPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHbIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f4131ce

38

[ToBTopenue: reopema [ludaropa Ha

bu6mmoreka [IOK
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IJIOCKOCTH https://m.edsoo.ru/7f4131ce
[ToBTOpEHwMe:
39  TPUTOHOMETPHUANPSIMOYTOIBHOTOTpPE bubmmorexa [TOK
P PHIPAMOYE P https://m.edsoo.ru/7f4131ce
YroJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO bubnmoreka [JOK
napajiesnenueana https://m.edsoo.ru/7f4131ce
Brruncnenue UIMH OTPE3KOB B KyOe
41 U IIPSIMOYTOJIbHOM bubmoreia LOK
PAMOYT https://m.edsoo.ru/7f4131ce
napajuieJenumneae
[lepneHMKyIAPHOCTD NPSMOM U
42 mwrockoctu. [Ipu3nak https://lesson.edu.ru/lesson/29832d4a
MEPIEHIUKYISIPHOCTH IIPAMOMN U -1fd3-404d-8edb-c55b7¢7321c8
IIJIOCKOCTH
[lepneHMKyIAPHOCTD NPSIMOM U
43 mwrockoctu. [Ipu3nak https://lesson.edu.ru/lesson/29832d4a
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U -1fd3-404d-8edb-c55b7¢7321c8
IJI0CKOCTH
Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
44 MIPOXOASAIIEH Yepe3 TOUK bubmmorexa [JOK
P p Y . https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBA U NEPIIEHINKYISIPHON
K IJIOCKOCTHU
45 [In0cKOCTH ¥ IEPIIEHIUKYIISIPHBIE bubnuoreka [IOK
UM MPSIMBbIE B MHOTOT'PaHHUKAaX https://m.edsoo.ru/7f4131ce
46 [1110CKOCTH U NEPIIEHIUKYIISIPHBIE bubnnorexka [JOK
UM IIpsIMBIE B MHOTOI'PAaHHUKAX https://m.edsoo.ru/7f4131ce
47 [TepnienaAnKymsip ¥ HAKJIOHHAS. https://lesson.edu.ru/lesson/93167e33

[TocTpoeHne nepneHuKyIIsipa us

-a6bf-4032-8b8c-d839e07af2a5
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TOYKH Ha MPSMYIO

[lepnienuKynsAp U HAKIOHHAS.

bu6mmoreka [IOK

48 11
OCTPOCHHC TEPHCIIHLEYILApa 13 https://m.edsoo.ru/7f4131ce
TOYKH Ha MPAMYIO
49 Teopema o TpEX neprneHANKyIsIpax https://lesson.edu.ru/lesson/93167e33
(npsimast u oOpaTHas) -abbf-4032-8b8c-d839e07af2a5
TeopeMma o TpEx nepHeHAUKYIIAPAX bubnmoreka [JOK
50
(npsimast u oOpaTHas) https://m.edsoo.ru/7f4131ce
51 YToaMex 1y CKpeIuBarOIUMUCSIIPSI bubnnoreka [JOK
MBIMU https://m.edsoo.ru/7f4131ce
[Touck neprneHauKyIIpHBIX MPSIMbIX
52 C TIOMO er)o neﬂ nei/{ I/II; TSt HI:JX bubmorexa [JOK
0 . PHOHHIIED https://m.edsoo.ru/7f4131ce
IJI0CKOCTEN
53 OpTOroHAJIbHOETPOCKTUPOBAHHUE bubmorexa [JOK
P P P https://m.edsoo.ru/7f4131ce
[Toctpoenue ceuenuii Kyoa, MpU3MBI,
54 1} aBI/I:I)JILHoﬁ MUpaMH, Hyc nowf)o bIO bubmorexa [JOK
p vp g H https://m.edsoo.ru/7f4131ce
OpPTOTOHALHOM MPOEKITNH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,
55 MPaBUJILHON MTUPAMUJIBI C TIOMOIIBIO bubmorexa [JOK
P vp A B https://m.edsoo.ru/7f4131ce
OpPTOTOHAILHOM MPOEKITNH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJBHO IJIOCKOCTH. bubnuotexa [JOK
[mockocTucuMMeTpuii B https://m.edsoo.ru/7f4131ce
MHOTOTpaHHUKAX
[Tpu3Hak MepreHIUKYISIPHOCTH
P . PHETATIEYIAD bubmuorexa [JOK
57 MPAMON U TJIOCKOCTH KakK CIIEJICTBUE

CUMMETPUU

https://m.edsoo.ru/7f4131ce
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HpaBI/IJ'IBHBIe MHOTI'OI'paHHUKH.

58 Pacuér paccTossHMII OT TOYKH 110 buGnnorexa [IOK
P https://m.edsoo.ru/7f4131ce
IJIOCKOCTH
[IpaBusbHBIE MHOTOTPAHHUKH.
59 Pacuér paccTosgsHHil OT TOYKH 1O Eubmorexa ITOK
P https://m.edso0.ru/7f4131ce
MIJIOCKOCTH
Crioco0sl OMyCTUTH
60 NEPIEHIUKYIISPBL: CUMMETPUS, bubnuoreka [IOK
CIBUT TOYKH MO MAPAIIIETbHON https://m.edsoo.ru/7f4131ce
IpsAMON
61 CrBur 1o HenapayIeIbHOU MPAMOH, bubnnoreka [JOK
W3MEHEHUE PACCTOSHUI https://m.edsoo.ru/7f4131ce
KontponbHas padota "B3anmuoe
62 aCTOJIOKEHUE MPSAMBIX U bubmorexa LHOK
P . P " https://m.edsoo.ru/7f4131ce
IJIOCKOCTEN B MPOCTPAHCTBE
[ToBTOpEeHME: Yyroy MeXIy NPSIMbIMU
63 HAa IIJIOCKOCTH, TPUTOHOMETPHS B bubnnorexka [JOK
MIPOU3BOJIBHOM TPEYTOJIbHUKE, https://m.edsoo.ru/7f4131ce
TeopemMa KOCUHYCOB
[ToBTOpEHME: Yroy Mexn
64 CK emfmaromzll;mcs[ II SII\}/]II)IMI/I B bubmorexa LHOK
p p https://m.edsoo.ru/7f4131ce
MPOCTPAHCTBE
['eomeTpuueckne METObI
65 = BBIYHCICHUS YIIa MEXIY IPSIMBIMU bubmorexa HOK
T Yy 1p https://m.edsoo.ru/7f4131ce
B MHOTOTpaHHUKAaX
66 JiByrpanHnsbIil yroia. CBoMCTBO bubnnorexka [JOK
JIMHEWHBIX YIJIOB JBYTPAHHOIO yria https://m.edsoo.ru/7f4131ce
67 [TepnenguKynsipHBIE TIIIOCKOCTH. bubnmuotexa [JOK
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CBoiicTBa B3aMHO
MEPICHIUKYJIIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/7f4131ce

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU

bubmuorexa [JOK

68 rnepeceyeHus ABYX INIOCKOCTEMN
p ABYX ! https://m.eds00.ru/7f4131ce
MEePIICHIUKYIISIPHBIX TPETheH
IUIOCKOCTH
IIpssMOYTOIBHBIN MapaJICICITUIICT;
69 K p6' I/IS}IIVITG €HUA CB:ﬁCTBa bubmorexa [IOK
Yo p i https://m.edsoo.ru/7f4131ce
MPSIMOYTOJIBHOTO TIapaJuIeIIeITHIIe /1A
Teopema o nuaroHanm
70 IPSAMOYTOJILHOIO Hapasulelieueaa Bubmorexa ITOK
PAMOYT B p https://m.edsoo.ru/7f4131ce
U CIEICTBUE U3 HEE
CrepeoMeTpHUeCKHE U TIPUKIIATHBIC
7 3aJla4d, CBA3aHHBIE CO B3aMMHBIM bu6mmoreka [IOK
pacIooKEHUEM MPSIMBbIX U https://m.edsoo.ru/7f4131ce
IUIOCKOCTH
IToBTOpEHME: CKPEIUBAIOIIHAECS
12 o SIMBII; na aJ'IJ'II;J'ILHLIe IIIIOCKOCTH bubmmorera [TOK
p > 11ap https://m.edsoo.ru/7f4131ce
B CTaHJapTHBIX MHOTOTPaHHUKAX
[Tapa mapayieNnbHbBIX TIOCKOCTEH Ha
CKPEIIUBAOIINXCS IIPSAMBIX,
73 aECTOHHHe MEX]T ’ bubmmorera [TOK
p Y https://m.edsoo.ru/7f4131ce
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUIX
PaccrostHre OT TOYKH 10 IUIOCKOCTH,
. bubnmuorexa [JOK
74 | paccrosiHuE OT IPSIMOH 10

IIIIOCKOCTH

https://m.edsoo.ru/7f4131ce
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Beluncnenue paccTosHUNA MEXKIY
CKPEIIMBAOIIUMUCS IPSIMBIMU C

bubmuoreka [JOK

75
MOMOIIBIO TIEPIIEHIUKYIISIPHOM https://m.edsoo.ru/7f4131ce
IJIOCKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBa
76 | 79U TPEXIPAHHEIX YITIOE. Teopema bubmmoreka [IOK
[Tudaropa, TeopemMbl KOCHHYCOB U https://m.edsoo.ru/7f4131ce
CUHYCOB JJIsl TPEXTPAHHOIO yriia
DneMeHTHI ChepruIecKoit
77 F€OMETPUU: T'€OJC3NUECKHE JINHUU bubmorexa LHOK
PHI TCO https://m.edsoo.ru/7f4131ce
Ha 3emie
78 KonTponbnas pabota "Yrisl u bubnnoreka [JOK
paccrosiHus" https://m.edsoo.ru/7f4131ce
79 CucremaTuzanus 3HaHUN bubnnorexa [HOK
"MHOTrorpaHHUK U €ro 3JeMEHTHI" https://m.edsoo.ru/7f4131ce
80 [Inpamupa. Buael nupamun. bubnnorexa [HOK
[IpaBunbHas nupamuaa https://m.edsoo.ru/7f4131ce
IIpusma. IIpsimMas u HaKIOHHas bubnuoreka [IOK
81
npusMsl. [IpaBuinbHas npusma https://m.edsoo.ru/7f4131ce
IIpsmoit mapanienenune,
82 1} pHMO onprLIﬁ na annfnennne bubmmorexa [OK
pAMOYE 3 & https://m.edsoo.ru/7f4131ce
Ky0
83 BBINTyKIIbIEMHOTOTpaHHUKH. bubnnorexka [JOK
Teopemaliinepa https://m.edsoo.ru/7f4131ce
BeImmykiipie MHOTOTpaHHUKH.
84  Teo 3:;{3 Diinepa lWI_II) aBUJIbHBIC U bubmmorexa [JOK
P pa. P https://m.edsoo.ru/7f4131ce
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU
85  KonrponbHaspaboTta bubnuorexa [IOK
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"MHororpanHuku" https://m.edsoo.ru/7f4131ce
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B bubnnoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
87 C
YMMABCKTOPOB https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
88 P
a3HOCTRBEKTOPOB https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
89 IT
PaBrionapajliciciuiie/a https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
90 v
MHOMKCHHUCBCKTOPAHATHCIO https://m.edsoo.ru/7f4131ce
Pasnoxxenne BekTopa 1o 6azucy
91 T éX BCKTOPOB, HC JICKAIIIUX B BH6HHOTeKa HOK
P . PO, https://m.edsoo.ru/7f4131ce
OJIHOM INIOCKOCTH
92 CKaJapHOEIPOU3BELCHIE bubmorexa [JOK
p p a https://m.edsoo.ru/7f4131ce
93 Brruucnenue yria Mexmy bubnmnoreka [JOK
BEKTOpPaMU B IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
94 IIpocreiimmesanauum ¢ BEKTOpaMu bubmorexa LOK
p g P https://m.edsoo.ru/7f4131ce
95 IIpocreiimmesanayu ¢ BEKTOpaMU bubmorexa [JOK
p o p https://m.edsoo.ru/7f4131ce
96 IIpocreiimmesanayu ¢ BEKTOpaMU bubmorexa HOK
p o p https://m.edsoo.ru/7f4131ce
97 IIpocreimmnesanaun ¢ BEKTOpaMu bubmiorexa HOK
p a p https://m.edsoo.ru/7f4131ce
08 O6o06menue bu6mmoreka [IOK

cUCcTEMaTH3aIUsI3HAaHIH

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

99 O06o0meHue u 1 bubmuorexa [JOK
cucTeMaTHU3alusI3HaHUH https://m.edsoo.ru/7f4131ce
10 HrorosaskoHTpoabHasIpadboTa 1 bubmorexa LOK
0 p P https://m.edsoo.ru/7f4131ce
10
1 HroroBaskoHTpoabHasIpadboTa 1
10 O06001menue u 1
2 cHCTeMaTH3alUI3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KJIACC

Ne KosmuecTBouacos
Haran3ydy  DJeKTpPpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoTshI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOpPaMHU B MPOCTpAHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHME

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE TIIIOCKOCTH 1

B OTpe3Kax

YpaBHEHME MIIIOCKOCTH,

HOpMaJlb, YpaBHEHUE TIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHEHHOEPOrpaMMHUpPOBaHKE

JInHelHbIEHEPABEHCTBA, 1




JIMHEWHOEIIPOrpaMMUpPOBaHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTpaHHUKAX

q)OpMy.Ha pacCToAHusA OT TOUKH
A0 IINIOCKOCTHU B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrossHuil OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KonrtponbHaspabora
"AHanuTHyecKassreoMeTpus"”

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPpaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

CeueHrs MHOTOTPaHHUKOB:
CTaHJIapTHHIE IJIOCKOCTH,
MEPECEUCHUS MTPSMBIX U
TIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOTOI'PaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEeMa O Tpex
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpaKeHus
noo0us

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

27

[ToBTOpenue: miomaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

KonTponbHas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKIIUU
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[IpuknagHele 3a1a4u,
CBSI3aHHBIE C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSAMOI TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSAMONA
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKIIOHHOMTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIMpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUIBIL.
OTtHomeHne 00bEeMOB TUPAMU]]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C




00BEMOM TTHPaMHUIBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnasipabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuapudeckasi TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

Konuueckasi oBEpXHOCTb,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

IImomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpruueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuxnagueie 3a1ayu,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

[Tepeceuenue cdepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHuenapa

Ilepeceuenue cepsl u mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yactei

63

CummMmetpusiceps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTHU, BBIYMCIICHUSA B
OKPYKHOCTH, CTaHAApTHBIE
mog00us

68

69

Paznuunble koMOMHALIUY Tel
BpaIIEeHUsI 1 MHOTOIPAaHHUKOB
3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

70

3anaun no teme "Tena u
MTOBEPXHOCTHU BpaleHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00BbEMeE NPSMOTo LMWINHAPA

73

Brruucnenne o05EMOB TeI €
TIOMOIIBIO OITPENEITIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpHuueckue 3a1auH,
CBSA3aHHBIE C BHIYUCIICHHUEM




00BEMOB IUITUHAPA, KOHYCA

76

77

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomans chepsr.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CerMEHTa U IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
CooTHOMIEHUAMEXAYIUIOUIAIIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIX TEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aauy,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

Kontponbnas padota "[lmomanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KeHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (huryp. O6mme
CBOICTBA IABMKEHUI

82

Bunnl nBukenunit:
IapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CUMMETPUS,
3epKajibHasi CHMMETPHUS,
MMOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTre"

86

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[lapaninenbHOCTb NPSMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o06matomiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
CUCTEeMaTH3aIlHsl 3HAaHH:




"BexTops! B ipocTpaHcTae”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kiaccos,
cUcTeMaTu3aluvs 3HaHW:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[Inomany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikoHTposibHasgpaboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

|

95

[ToBTOpeHue, 0600IEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

I/ICTOpI/IH Pa3BUTHA




CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«I'eomerpusa 10-11 kmace» mon pegakumein JI.C. ArtanacsH, B.®.byry3os, C.b.
Kanomiie u ap. (M.: I[Ipoceemenue, 2011).

METOANYECKHNE MATEPHAJIbBI VIS YYUTEJIA
[Toypounble pa3paboTKu 10 reoMeTpun 9 kinacc o penakiuein H.D
["aBpunosoit (M. «cBAKO», 2005

N3yuenue reomerpun B 10-11 knaccax noxa penakuueit C.M.Caaksin, B.®.
byry3oB , M. «IIpocsemenne, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

* http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru, http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net,
http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru,

https://learningapps.org/4470596,






