


MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAUBUAYAIbHBIX CIOCOOHOCTEW O0O0ydYarommuxcsi Mmpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
crenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
o0Opa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMM 33aJayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHUpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIIINX MAaTEMaTUYECKUX MOJIENAX, MMO3BOJSIONIMX OMNUCHIBATH M HM3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yYMEHHUS  BJIQJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI UM HAXOJHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUICHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

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

dbopMHupoOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

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
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, PacHpeneNEHHBIM MO0 ToJaM OOYyYeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIAbHBIE W IEPIECHAMKYJSIPHBIE 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,  HOpoekuuss  ¢Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U 1MapoBOTro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEpeHoc,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrt ¥ pean30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIBCKYIO JEATECIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (PopMyIUpoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleNIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHpOpMaLUU o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXIEHUA C CYXXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaAT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTara pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHOBBIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHIMOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (Uryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBIIIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epemIaTh 3aJa4dl Ha JOKa3aTENbCTBO MAaTEeMAaTHUYECKUX OTHOIICHUH W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYECKHUX 3a]ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUICCKUX 3a/1ay;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pealbHBIC CUTYAIlMH, MPUMEHSITh U3YYCHHBIC MOHSATUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHUYECKOW U CGEepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii 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 BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

¢ CBOOOZHO OIEpPUPOBATh MOHATUSMH, CBA3AHHBIMH C KOMOHWHAIMSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

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

e M300paxkaTh HU3y4aeMble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUHCIIEHUE PACCTOSHHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh HM300paXEHUST MHOTOTPAHHMKOB U TEJl BpAllleHUs Tpu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o MPUMEHSTh TEOMETpPHYECKUE (aKThl IS PEHICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W DJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpaMMbI Bceero oGpa3oBaTejbHbIe
padoThI padoThI
pecypcenl
bubaroreka [JOK
1 Beenenne B crepeomerpuio 23 1 https://m.edsoo.ru/7f419d08
B3auMHOe pacrosoKeHne NpsIMbIX B buGmorexa HOK
2 6 1 https://m.edsoo.ru/7f419d08
IPOCTPAHCTBE
[MapaniensHOCTh OPSAMBIX M IIOCKOCTEH B bubmorexa [OK
3 8 https://m.edsoo.ru/7f419d08
MPOCTPAHCTBE
[TepreHuKyIAPHOCT IPAMBIX U IIIOCKOCTEH bubmorexa LHOK
4 25 https://m.edsoo.ru/7f419d08
B TIPOCTPAHCTBE
bubnnorexa [IOK
5 VYTII6I B paccTOSTHUS 16 1 https://m.edsoo.ru/7f419d08
bubnnorexa [IOK
6 MHOTrorpaHHUKH 7 1 https://m.edsoo.ru/7f419d08
Bbubaunorexa [IOK
7 BekTopsl B mpocTpaHCcTBe 12 https://m.edsoo.ru/7f419d08
[ToBTOpEHME, 060OIIEHHE ¥ CUCTEMATH3ALIAS bubmmorexa [IOK
8 . 5 2 https://m.edsoo.ru/7f419d08
3HAHU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB H TEM uudpoBbie
Ne n/m P Konrtpoabnbie | Ilpakruueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypehi
bubmnoreka IIOK
1 AHanmuTHYeCKask FeOMETPHUsI 15 1 https://m.edsoo.ru/7f419d08
) [ToBTOpeHmE, 0000MEeHUE 1 15 1 Bubmmorexa HOK
CHCTeMATH3aLIS SHAHMI https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
3 O0BEM MHOTOrpaHHHKA 17 1 https://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
4 Tena Bpamienus 24 1 https://m.edsoo.ru/7f419d08
5 [Tnommany moBepXHOCTH U OOBEMBI 9 1 brbmotexa LIOK
KPYTJIBIX TeN https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
6 JBroKeHNS 5 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 0600IIEHNE U 17 5 Brbmorexa LIOK
CHCTeMaTH3aLHs SHAHMIL https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10
1 102 8 0

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kourpoanueie | - Ipaxruteckue u3yuyeHusi | oOpa3oBaTe/ibHbIE peCypChl
padoTbl padoThl
OcHOBHBIE MIpaBUJIa bubnmnoreka [HOK
M300paKeHMs Ha PUCYHKE https://m.edsoo.ru/7f419d08
1 IJIOCKOCTH, IapajuIeIbHBIX 1
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
IlonsiTust cTepeoMeTpun: TOUKA, bubnmnoreka [HOK
npsimMasi, MI0CKOCTh, https://m.edsoo.ru/7f419d08
npocTpancTBO. OCHOBHBIE
2 MpaBujIa H300pakeHus Ha 1
PUCYHKE IIJIOCKOCTH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
3 AKCHOMBI CTEPEOMETPUHU U 1 EH@IT’IOTGKE‘ HOK
[TePBbIC CACICTRHA H3 HUX ttps://m.edsoo.ru/7f419d08
4 AKCHOMBI CTEPEOMETPUH U L EH@IT’IOTeKa LOK
TIePBBIE CITEICTRHS H3 HUX ttps://m.edsoo.ru/7f419d08
AKCHOMBI CTEPEOMETPHUH U bu6muoreka [JOK
MIEPBbIE CIIECTBHS U3 HUX. https://m.edsoo.ru/7f419d08
5 Crioco0bl 3a1aHusI PSMBIX U 1
TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U
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IJIOCKOCTEH

ITonsaTna: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
npsMas U 1mJI0OCKOCTb,
IIOJIYIIPOCTPAHCTBO

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

ITonsaTna: nepecekaromuecs
IJIOCKOCTH, NIEPECEKAIOITNECS
psiMas U MJI0OCKOCTh;
IIOJIYTIIPOCTPAHCTBO

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOINX
00BEKTOB

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIeCTBYIOIINUX
00BEKTOB

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

10

N3o0pakenune ceueHunit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
IIepeceyeHus MOTYyUYEHHBIX
mIockocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU
L[BETaMU

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

11

N3o0paxeHune cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 Ux

bubmuoreka [{OK
https://m.edsoo.ru/7f419d08
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pé6pa. N3obpaxkeHue
MepeceYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammmBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
[BETaMU

12

N3o0pakeHune ceueHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 uxX
pebpa. N3o0pakenue
MepeceueHus MOIyICHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
1[BETaMU

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

13

N3oOpakenue ceueHunit
MUpPaMUIbI, KyOa U IPU3MBI,
KOTOPBIE TIPOXOJIST Uepe3 Ux
pebpa. N3o0paxkenue
MepecevyeHus MOIy4eHHBIX
II0CKocTe. PackpammBanue
MMOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMU

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

14

Merton cnenoB Ui TOCTPOCHUS
CEeUeHU N

bubnunorexa LIOK
https://m.edsoo.ru/7f419d08

15

Meton criefioB Uil TIOCTPOCHUS
ceyeHuil. CBOMCTBA MepeceyeHn it
MPSAMBIX U IIOCKOCTEHN

but6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

16

Meton crneqoB Uil TOCTPOCHUS
ceuenuii. CBOMCTBA MEPECEUCHUI

but6mmoreka [IOK
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IpsAMBIX U IUIOCKOCTEH

https://m.edsoo.ru/7f419d08

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe rmno TpéM Toukam
Ha pEopax. Co3iaHne BHIHOCHBIX
YEepTE)KEU U 3aIKUCh 11aroB
IIOCTPOEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

18

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3anrne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHUS

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

19

[Toctpoenue ceuenuii B
nupamu/ie, Kyoe rmo TpéM TouKkam
Ha p&opax. Co3anne BHIHOCHBIX
YepTekKel U 3aluch 11aroB
MTOCTPOCHHUS

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmo TpéM Toukam
Ha pé6pax. Co3gaHNne BEHIHOCHBIX
YepTeKel U 3alucCh MIaroB
MOCTPOEHUS

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

21

[ToBTOpEHME TUIAHUMETPHH:
Teopema o mponopUOHaIbHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

22

IToBTOpEHME IUIAHUMETPUH:
Teopema MeHnemnas. Pacuersl B
CEUEHUSIX Ha BBIHOCHBIX

bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
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yepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUHN

23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemMBarOIIMXCs
npsambIx. [TapannensHbie npsMbie
B IIPOCTPAHCTBE

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

25

Teopema o CyllIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasyieIbHON JaHHOW MPSMOH,
MPOXOJAIIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha
JTAHHOU npsiMoit. JIemma o
MEPECEUCHUH TTapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

26

[TapamienbHOCTB TPEX NPAMBIX.
TeopeMa 0 TpEX nmapayIeNIbHbIX
npsMbIX. Teopema o
CKPEUIUBAOIINXCS MPSMBIX

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08

27

3azayu Ha JOKa3aTeNbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacrojoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

bubnunorexa LIOK
https://m.edsoo.ru/7f419d08

28

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08
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npoctpanctse. [Ipu3Hak
MapajuieIbHOCTH MPSIMOU 1
miockoctH. CBoOMCTBA
MapajuieIbHOCTH MPSIMOU 1
IUIOCKOCTH

29

I'eomerpuueckue 3agaun Ha
BBIUUCIICHUE U 10KA3aTEJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

30

ITocTpoeHue ceyenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
IIPSAMYIO Ha 4epTexe U

MapayIEIbHOIO IPYTrOM MPSMOIA.

Pacuét oTHOILIEHUN

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

31

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH.

[Ipu3Haky napajieIbHOCTH IBYX

IJIOCKOCTEN

bubmmorexa [IOK
https://m.edsoo.ru/7f419d08

32

Teopema 0 napauIeIbHOCTH U
€MHCTBEHHOCTH INIOCKOCTH,
MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHON
IIJIOCKOCTH U CJIEJICTBUSA U3 HEE

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08

33

CBoiicTBa napamienbHbIX
IJIOCKOCTEH: 0 mapasuieIbHOCTH
MIPSIMBIX TTEPECeYCHUS TIPH
MEPECECYEHUH ABYX
MapayIeIbHbIX TIOCKOCTEN
TpeThEN

bubnunorexa LIOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CaolicTBa napajuiesbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajuieNbHbIX IPSIMbIX,

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

34 3aKTIOYEHHBIX MEKITY
napajieIbHBIMU TUIOCKOCTSIMH; O
IIEPECCYCHUH IIPSIMOU C IBYMS
napauieIbHBIMUA TUIOCKOCTSIMH
[TapannensHOE TPOEKTUPOBAHUE. bubnmnoreka HOK
OcCHOBHBIE CBOICTBA https://m.edsoo.ru/7f419d08
napajuieIbHOTO
35
npoektupoBanus. M3o0paxkenue
pa3HbIX (GUTYP B MapaJIICITbHON
MIPOEKIINU
[TapannensHas npoekuus, bubnuotexa [JOK
MPUMEHEHHE ISl TIOCTPOCHUS https://m.edsoo.ru/7f419d08
36 ceueHui Kyda u
napayuienenunena. CBoicTBa
napajuiefienunena u IpusMbl
KonTponbnas padota "B3aumnoe bubmuoreka [IOK
37 PacIioIoKEHUE MPSIMBIX U https://m.edsoo.ru/7f419d08
MJIOCKOCTEH B pocTpaHcTBe"
[enTpansHas npoekuus. YToiul ¢ bu6muoreka [JOK
38 COHAIIPABJIEHHBIMUA CTOPOHAMH. https://m.edsoo.ru/7f419d08
VYroa Mexay npsMbIMU
39 IToBTropenue: Teopema ITudaropa BrbmroTexa LIOK
HA TIOCKOCTI https://m.edsoo.ru/7f419d08
40 IloBTOpEHME: TPUTOHOMETPUS bubmuotexa [JOK

MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA
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https://m.edsoo.ru/7f419d08

CgoiicTBa Ky0a u

but6mmoreka [IOK

41 PSIMOYTOJIBHOTO https://m.edsoo.ru/7f419d08
napajuiejenune1a
Brruncnenue qjiiH OTpE3KOB B but6mmoreka [IOK
42 KyOe ¥ MpsIMOYTOJIbHOM https://m.edsoo.ru/7f419d08
napajuiesienumnesie
[lepneHuKyISIPHOCTD NPSMOU U bubnmnoreka [HOK
43 wiockocTH. [Ipu3Hak https://m.edsoo.ru/7f419d08
MEPIEeHIUKYIAPHOCTH IPSIMON U
TUIOCKOCTH
[lepneHuKyISIPHOCTD NPSMOU U bubnmnoreka [HOK
m riockoctu. [IpusHak https://m.edsoo.ru/7f419d08
MEPIEeHIUKYIIPHOCTH IPSIMON U
TUTOCKOCTH
Teopema 0 CylIeCTBOBaHUU U bubnmnoreka [JOK
€IMHCTBEHHOCTH MPSMOH, https://m.edsoo.ru/7f419d08
45 MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPICHIUKYIISIPHOM K TIOCKOCTH
IInockoctu u bubnunorexa LIOK
46 MEPIEHANKYIIIPHBIC UM TIPSIMBbIE https://m.edsoo.ru/7f419d08
B MHOTOTpaHHHUKAX
IInockoctu u bubnunorexa LIOK
47 NEPIEHANKYIISIPHBIE UM IPSIMBbIE https://m.edsoo.ru/7f419d08
B MHOTOTpaHHHUKaX
48 [lepnenuKyIsip U HAKJIOHHAS. bubnunoreka LIOK
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[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/7f419d08

[lepnieHqUKYISp ¥ HAKJIOHHAS.

bubnunoreka LIOK

49 [TocTpoenue nepreHuKysIpa u3 https://m.edsoo.ru/7f419d08
TOYKH Ha MPSIMYIO
Teopema o Tpéx bubmmoreka [JOK

50 MEPICHIUKYIISIpax (psiMast u https://m.edsoo.ru/7f419d08
oOparHasi)
Teopema o Tpéx bubnuorexa [IOK

51 MEPICHIUKYIISIpax (psiMast u https://m.edsoo.ru/7f419d08
oOparHasi)

) Vron Mexy bubmnoreka IIOK
CKPCIIMBAOIHMICS TIPAMBIMH https://m.edsoo.ru/7f419d08
ITouck nepreHIuKyIspHBIX bu6muoreka [JOK

53 NPSIMBIX C TIOMOIIIBIO https://m.edsoo.ru/7f419d08
MEPICHIUKYIISIPHBIX TUIOCKOCTEH

y OpToroHambHoe bu6anoreka LIOK
MPOEKTHPOBAHHUE https://m.edsoo.ru/7f419d08
[Toctpoenue ceuenuii kyoa, bubnmnoreka [JOK

55 MPU3MBI, IPABUIBHON TTHPAMUIBI https://m.edsoo.ru/7f419d08
C TIOMOIIBIO OPTOTOHAIBHOU
MIPOCKITHH
[TocTpoenue ceuenuii kyoa, bubnmnoreka [JOK

56 MPU3MBI, IPABUIBHON TTHPAMUIbI https://m.edsoo.ru/7f419d08

C TIOMOII[BIO OPTOTOHATBHOM
MPOEKINU
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CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

57 .
ITnockoctu cummeTpuii B
MHOTI'OI'paHHHMKaxX
[Ipu3Hak nepneHIuKyIapHOCTH bubnuorexa [JOK
58 MPSIMOU U TUIOCKOCTH KaK https://m.edsoo.ru/7f419d08
CJIEICTBUE CUMMETPUH
[IpaBHUIbHBIE MHOTOIPAaHHUKH. bubnmnorexka HOK
59 Pacuér paccTosiHui OT TOYKH 70 https://m.edsoo.ru/7f419d08
IJIOCKOCTH
[IpaBHUIIbHBIE MHOTOIPAaHHUKH. bubnmnorexka HOK
60 Pacu€r paccTosiHui OT TOYKH 10 https://m.edsoo.ru/7f419d08
IJIOCKOCTH
Crioco6b! OMyCTUTD bubnuotexa [JOK
61 MEPIICHIUKYIISIPBI: CHMMETPHSI, https://m.edsoo.ru/7f419d08
CABUTI TOYKH I10 NapALJIEIbHOU
IpsAMON
62 CnBur 1o HenapasieabHON Eﬁiﬁjj?:itioolfuﬁmwd%
IPSIMOM, U3MEHEHHE PACCTOSTHUI = :
[ToBTOpEHME: YroyI MEeXIY bubmuorexa [JOK
NPSIMBIMU Ha TJIOCKOCTH, https://m.edsoo.ru/7f419d08
63 TPUTOHOMETPHS B IPOU3BOJILHOM
TpEeYroJbHUKE, TeOpemMa
KOCHHYCOB
[ToBTOpEHME: YroyI MEeXKIY bubmuorexa [JOK
64 CKPCIIHBAIOIIUMUCS IPSIMBIMHU B https://m.edsoo.ru/7f419d08

MPOCTPAHCTBE
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FGOMeTpI/I‘leCKI/Ie MCTOABI

but6mmoreka [IOK

65 BBIYHCJICHHS YTJIa MEXTY https://m.edsoo.ru/7f419d08
NPSIMBIMHA B MHOTOTPaHHHUKAX
JIByrpanssblii yros. CBOWCTBO Bu6mumotexa [JOK
66 JIUHEHHBIX YTJIOB IBYTPAHHOTO https://m.edsoo.ru/7f419d08
yria
[lepnieHIuKyNsIpHBIE MIIOCKOCTH. bubnmnorexka HOK
67 CaoiicTBa B3aUMHO https://m.edsoo.ru/7f419d08
MEPICHIUKYIISPHBIX TUIOCKOCTEH
[Ipu3Hak nepneHauKyJISpHOCTH bubnmnoreka HOK
TUIOCKOCTEH; TeopeMa O MpsSMOi https://m.edsoo.ru/7f419d08
68 MepecedeHus IByX IIOCKOCTEH
NEPICHIUKYIISPHBIX TPEThEH
TUIOCKOCTH
[IpsimoyronbHbIN bubmuoreka [IOK
napajuie/ienure1; Kyo; https://m.edsoo.ru/7f419d08
69 U3MEpEHUS, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJulesenuresa
Teopema o0 1MaroHaIu bubnunorexa LIOK
20 MPSIMOYTOJIBHOTO https://m.edsoo.ru/7f419d08
napaJulesienure/a u caeICTBHUe
u3 Hee
CrepeomeTpuueckue u bubmmoreka [JOK
7 MIPUKIIAJIHBIE 33]]a4H, CBSI3aHHbIE https://m.edsoo.ru/7f419d08
CO B3aMMHBIM PaCIOIOKECHUEM
NPSIMBIX U ITIOCKOCTH
72 IToBTOpEHME: CKPELIMBAIOLIUECS bubmuotexa [JOK
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IIpsAMBIC, ITapaJlJICIIbHBIC
IUIOCKOCTHU B CTAHIAPTHBIX
MHOI'OI'paHHHUKaXx

https://m.edsoo.ru/7f419d08

ITapa napajienbHbIX MJI0CKOCTEN
Ha CKPEIIMBAIOLINXCS MPSAMBIX,

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

73 pacCTOsTHUE MEXKTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX
Paccrosane oT TOUKH 10 bu6nunorexa [IOK
74 IJIOCKOCTH, PACCTOSIHHE OT https://m.edsoo.ru/7f419d08
MPSIMOM 710 TUIOCKOCTH
Beruncnenue paccTosHUA MEXKIY bubnmnoreka HOK
75 CKPCIIHBAIOIIUMUCS PSIMBIMU C https://m.edsoo.ru/7f419d08
MIOMOIIBIO NIEPIIEHIUKYISIPHON
IJIOCKOCTH
Tpéxrpanuslii yroj, HepaBEHCTBA bubmuoreka [JOK
U1l TPEXTPAHHBIX YTJIOB. https://m.edsoo.ru/7f419d08
76 Teopema IIudaropa, Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsI
TPEXTPAHHOT'O yIiia
DneMeHTHI CPepuIecKoi bubnmnoreka [JOK
77 T€OMETPHH: €0 Ie3NUECKUE https://m.edsoo.ru/7f419d08
JIMHUU Ha 3emiie
78 KonrtponsHas pabora "Yrisl u
paccrosiHus"
CucreMaru3zanus 3HaHUN bubnuotexa [JOK
79 "MHOTrOrpaHHHK U €T0 https://m.edsoo.ru/7f419d08

3eMeHTh"
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IInpamupa. Buael nupamun.

but6mmoreka [IOK

80 .
TIpaBHITbHAS HpAMHIA https://m.edsoo.ru/7f419d08
81 [Tpuszma. [Ipsimast 1 HaKIOHHAA Bubmorexa HOK
ripusMbi. TIpaBH/TBHAS TPH3MA https://m.edsoo.ru/7f419d08
[Ipsmoit napamienenunes, bubnuotexa [JOK
82 MPSIMOYTOJIbHBI https://m.edsoo.ru/7f419d08
napajuiesnienumnesa, Kyo
83 BrInyKITble MHOTOTPpaHHUKH. Bubmoreia HOK
Teopema Diinepa https://m.edsoo.ru/7f419d08
Brinykible MHOTOTpaHHUKH. bu6nuoreka [JOK
84 Teopema Ditntepa. [IpaBuibHbBIE T https://m.edsoo.ru/7f419d08
MOJTYTIPABUIIHHBIC
MHOTOTPaHHUKHU
85 KonTponbnas padota
"MHororpaHHuKu"
86 [TonsiTHE BEeKTOpa HA MIOCKOCTH Bubmiotexa LIOK
W B IPOCTPAHCTRE https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
87 CymMma BEKTOpOB https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
88 Pa3HocTb BEKTOPOB https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
89 [TpaBuno mapamnenenurnena

https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK

90 YMHOKEHHE BEKTOpa HA YUCIIO https://m.edsoo.ru/7f419d08
Pasnoxxenue BekTopa 1o 6azucy bubmmoreka [JOK
91 TpEX BEKTOPOB, HE JISIKAIIUX B https://m.edsoo.ru/7f419d08
OJIHOM TJIOCKOCTH
bubnuorexa [JOK
92 CkanspHoe npou3BeacHUE https://m.edsoo.ru/7f419d08
93 BhbIUKCIIEHHE YTTIa MEKILY Bubmmoreka [IOK
BEKTOpPAMH B [IPOCTPAHCTBE https://m.edsoo.ru/7f419d08
94 [Ipocreiimme 3ama4n ¢ bubnnorexa [IOK
BEKTOPAMH https://m.edsoo.ru/7f419d08
95 I[Mpocrelimmue 3ama4m ¢ bubnnorexa [IOK
BEKTOPAMH https://m.edsoo.ru/7f419d08
96 [Ipocrenimue 3anauu ¢ bubnnoreka IIOK
BEKTOPAMH https://m.edsoo.ru/7f419d08
97 IIpocreiimme 3ama4m ¢ bubanorexa LIOK
BEKTOPAMH https://m.edsoo.ru/7f419d08
03 O600611eHNe U CHCTEMATU3aIHs bubmmorexa [IOK
3HAHUH https://m.edsoo.ru/7f419d08
99 OG6006IIIeH e U CHCTeMaTH3aIHs bubanorexa LIOK

3HAHUH

https://m.edsoo.ru/7f419d08
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100 HToroBas KOHTpOJIbHASA paboTa 1
101 HroroBas KoHTpoJIbHAs paboTa 1
102 O606HuleHI/Ie U CHUCTEMAaTH3alUs 1 ﬁﬁiﬁjj::ﬁjiooliuﬁmlgdos
3HAHUH * * *
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f419d08

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3ydeHHsi | 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
IToBTOpenue temsl "KoopauHarsl

1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTtpaHcTae"

) [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"

[ToBTOpenue Temsl "Brruncienne

3 yria MeXJy BEKTOpaMH B 1
npocrpaHcrae"

[ToBTOpenue Temsl "YpaBHeHNE

4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1
TOYKH"

5 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, 1 bu6nuorexa [IOK
ypaBHEHHE IIOCKOCTH B OTpe3Kax https://m.edsoo.ru/7f419d08
VpaBHEHHE TIOCKOCTH, HOPMAaJTb, bubmmorexa TIOK

6 1 https://m.edsoo.ru/7f419d08
ypaBHEHHE IUIOCKOCTH B OTpE3Kax

Bbutnuoreka IJOK

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/7f419d08
JIuHeiiHbIe HEPaBeHCTBA, TMHEHHOE Bubmorexa HOK

8 1 https://m.edsoo.ru/7f419d08
MIPOrpaMMUpPOBaHHE
JIuHeiiHbIe HEPAaBEHCTBA, JIMHEHHOE bubmorexa HOK

9 1 https://m.edsoo.ru/7f419d08

IPOrpaMMHUPOBAHUE
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AHanmuTnyeckue METOAbI pacqéTa

Bubnuoreka IJOK

10 yr_]'[a Memﬂy HpHMBIMI/I B httpS://m.edSOO.rU/7f419d08
MHOI'OTPaHHUKAX
AHaIUTHYECKUE METOIBI pacqéTa Bubmuoreka IIOK

11 yr_]'[a Memﬂy IUIOCKOCTSIMHY B httpS://m.edSOO.rU/7f419d08
MHOI'OTPaHHUKAX
dopmyiia pacCTOSHUSA OT TOUKHU 10 Brbanorexa LIOK

12 MI0CKOCTH B KOOPIMHATAX https://m.edsoo.ru/7f419d08
Haxoxnenue paccTossHul OT TOUKHU Brbanorexa LIOK

13 710 TIOCKOCTH B Ky6e https://m.edsoo.ru/7f419d08
Haxoxnenue pacctosiHui OT TOUKH bubnuoreka [IOK

14 10 IJIOCKOCTH B HpaBI/IJII)HOf/'I https://m.edsoo.ru/7f419d08
MUpaMHUIe

15 KonTponbnas pabota
"AnanmuTrueckas reomerpus”
CeyeHHst MHOTOTPaHHUKOB: bubanorexa [JOK

16 https://m.edsoo.ru/7f419d08
CTaHJIapTHbIE MHOTOTPAHHUKH
CeueHnst MHOTOIPaHHUKOB: METOJ Brbmmorexa LIOK

17 https://m.edsoo.ru/7f419d08
CJIEJIOB
CeueHnss MHOTOTPaHHUKOB: bu6morexa LIOK
CTaHIAPTHBIE TIIIOCKOCTH, https://m.edsoo.ru/7f419d08

18
MEePECEUCHUS MPSAMBIX U
IIJIOCKOCTEN
[TapamiensHbIe NpsIMBbIE U Bu6nuoreka [IOK

19 IJIOCKOCTH: HapaiiesbHble https://m.edsoo.ru/7f419d08

CCUCHU
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[TapamiensHble IpsIMBbIE U

Bubnuoreka IJOK

20 .
IJIOCKOCTH: PAcuéT OTHOIICHHMH https://m.edsoo.ru/7419d08
[TapamienpHble IpsMbIE U Bub6nmorexa [IOK

21 IUIOCKOCTH: YIJIbI MEXKIY https://m.edsoo.ru/7f419d08
CKPEIIMBAIOIIUMUCS MPSIMbIMU
[lepnenquKyIsipHBIE IPSMBIE U bubnuoteka IJOK
IUIOCKOCTH: CTaHaPTHBIE TIAPhI https://m.edsoo.ru/7f419d08

22 NEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSAMBIX, CHMMETPUHU
MHOTOI'PAaHHUKOB
[IepnenquKymsipHbIE IPSMBIE U Bbubnuorexa IJOK

23 IIJIOCKOCTHU: TeopeMa 0 Tpex https://m.edsoo.ru/7f419d08
MepHEHIUKYISIpax
[IepnenquKymsipHbIE IPSMBIE U Bbubnuorexa IJOK

24 IUIOCKOCTH: BBIYUCIICHUS JJINH B https://m.edsoo.ru/7f419d08
MHOT'OTpaHHUKAX
[ToBTOpenue: mionaau Bu6nmoreka LIOK

25 MHOTOYTOJIEHMKOB, (POPMYJIBI JIst https://m.edsoo.ru/7f419d08
TJI01AIeH, COOOpaKEHUSI TTOT00MS
[ToBTOpEHME: TIOIIAAN Bubnuorexa LIOK

26 MHOTOYTOJIEHHKOB, (POPMYIIBI ISt https://m.edsoo.ru/7f419d08
IO IeH, COOOPaKEHUSI TIOT00MS
HOBTOpCHI/Ie: IJIo1aau Bbutnuoreka IJOK

27 MHOTOYTOJIEHHKOB, (POPMYIIBI ISt https://m.edsoo.ru/7f419d08
TJI0MA N, COOOPaKEHUSI TIOT00MS
IImomanu ceueHuit Bbubmmorexa LIOK

28 MHOT'OTPaHHUKOB: TIOIIAIN https://m.edsoo.ru/7f419d08

MOBEPXHOCTEH, pa3pe3aHus Ha
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Y4acTH, COOOpaKEHUS MOA00US

Ilnomanu ceuenunt
MHOT'OTPaHHUKOB: TUIOIIA TN

Butmmoreka IIOK
https://m.edsoo.ru/7f419d08

29 MMOBEPXHOCTEMH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUS MOA00US
KonrponsHas pabora
30 "[ToBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"
O0BéM Terra. O0beM Bbubmmorexa LIOK
31 HPSAMOYTOJIBHOTO https://m.edsoo.ru/7f419d08
napajuiesenumneaa
3amaun 00 yABOEHUH Ky0a, O Bubmmoreka [JOK
32 KBaJpaType Kyba; 0 TPHCEKIHU https://m.edsoo.ru/7f419d08
yria
CrepeoMeTpuueckue 3aJauy, bubmuorexa [JOK
CBSI3AHHBIE C 0OBEMOM https://m.edsoo.ru/7f419d08
33 MPSIMOYTOJIBHOTO
napajuiesenumnesa
[Ipuknaguelie 3a1a4n, CBA3aHHBIE C bubnuorexa IIOK
BBIUMCIICHHUEM O0OBEMA https://m.edsoo.ru/7f419d08
34 MPSIMOYTOJIBHOTO
napajuiesienumnesa
Bbubnuorexa I[IOK
35 OO6BEM NpsIMOiT IPU3MBL https://m.edsoo.ru/7f419d08
CrepeomeTpuueckue 3a1auH, bubnuoreka [JOK
36 CBSI3aHHBIE C BEIYHCIICHUEM https://m.edsoo.ru/7f419d08

00BEMOB MPSAMON TPU3MBI
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HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

Bubnuoreka IJOK

37 0OBEMOM MIPSMOiH TIPH3MBL https://m.edsoo.ru/7f419d08
Brruncienue 00LEMOB TEI C Bub6mnorexa [IOK

38 TIIOMOIILIO OHpeI[eJIéHHOI‘O https://m.edsoo.ru/7f419d08
uHTerpasa. O0bEM HAKJIOHHOM
MIPU3MBI
Brruncienue 00LEMOB TEI C Bubmnotexa [JOK

39 IIOMOIIBIO OHpeIIeJIéHHOFO https://m.edsoo.ru/7f419d08
uHTerpasa. O0bEM TUpaMuabl
dopmyna 00bEMa TUPAMUIBI. Bu6nuoreka [IOK

40 OTHOIIEHNE 00HEMOB TUPAMU] C https://m.edsoo.ru/7f419d08
O0IIKM YTiIoM
dopMmyna 00bEMa MTUPAMUJIBIL. Bu6nunoreka [IOK

41 OTHOIIEHNE 00HEMOB TUPAMU] C https://m.edsoo.ru/7f419d08
00IIUM yTIIOM
CrepeomeTpuueckue 3a1auH, Bubmnorexa [IOK

42 CBSI3aHHBIE C 00OBLEMAMU https://m.edsoo.ru/7f419d08
HAaKJIOHHOM IPU3MBbI

43 CrepeoMeTpHUeCKHE 3aauH, Brbmmoreka LIOK
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI https://m.edsoo.ru/7f419d08
[IpuknanHble 3a1a4u MO TEME Bubnuorexa [JOK

44 "OO0BLEMBI TCJ'I", CBSI3aHHBIE C https://m.edsoo.ru/7f419d08
00BEMOM HAKIIOHHOW TPU3MBI
[IpuknanHble 3a1a4u MO TEME Bbubnuorexa [JOK

45 "O6BEMBI Ten", CBA3aHHBIE C https://m.edsoo.ru/7f419d08
00BEMOM TTUPAMHU/TBI

46 [Tpumenenne 0OBEMOB. Bu6nuoteka [JOK
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Brrancnenue pacCTosAHUA 10
IIJIOCKOCTH

https://m.edsoo.ru/7f419d08

KonTponbras padota "O0béM

47 |
MHOTOT'paHHUKA
[MunuHapudeckas NOBEPXHOCTb, bubnuoteka IJOK

48 06pa3y}0]_ul/le HHHHHHqueCKOﬁ https//medsooru/7f419d08
ITIOBEPXHOCTHU
Hunuuap. [psamoi kpyrosou Bu6nmnorexa LIOK

49 HHHHHIIP HHOHIaI[I) HOBerHOCTI/I https://m.edsoo.ru/7f419d08
LUAJIMHIPA
Konnueckas noBEpXHOCTb, Bu6nuoreka [JOK

50 00pa3yroIue KOHMIECKOM https://m.edsoo.ru/7f419d08
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO, bubmuorexa [JOK

51 HapaHHeHLHOﬁ IUIOCKOCTHU https://m.edsoo.ru/7f419d08
OCHOBaHUS
Vceudnnblit konyc. M306paxkenne bubanorexa [JOK

52 .. https://m.edsoo.ru/7f419d08
KOHYCOB M YCEYEHHBIX KOHYCOB
I[Lnomans 60KOBOM MOBEPXHOCTH H Brbmmorexa LIOK

53 . https://m.edsoo.ru/7f419d08
ITOJTHOW ITOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U Brbanorexa LIOK

54 . https://m.edsoo.ru/7f419d08
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMmeTpriecKHe 3a1a4u Ha Bubnnorexa LIOK

e6 JI0KA3aTeIbCTBO U BBIYKCIIEHHE, https://m.edsoo.ru/7f419d08
ITOCTPOEHUEM CEYEHUHN IUINHAPA,
KOHYycCa

56 CrepeomeTpHuueckue 3aa4 Ha Bub6nuoreka [IOK
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JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUECHUN UIHHIIPA,
KOHYyca

https://m.edsoo.ru/7f419d08

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

Bubmuoreka IIOK

57 https://m.edsoo.ru/7f419d08
[AIAHIPOM
[IpukiaaHbIe 3a1a4H, CBSI3aHHBIC C brbnnorexa LIOK
58 https://m.edsoo.ru/7f419d08
HAJTUHIPOM
Bubnmoreka IIOK
59 Coepa n wap https://m.edsoo.ru/7f419d08
[Tepeceuenue cdepsl 1 mapa ¢ Bu6muoreka [JOK
mwiockocTsio. Kacanue mapa u https://m.edsoo.ru/7f419d08
60
cdepsl IIIOCKOCThI0. Bua u
n300paxkeHue mapa
[Tepeceuenue cheps! u mapa c Bubnuoteka [JOK
mockocTsio. Kacanue mapa n https://m.edsoo.ru/7f419d08
61
cdepsl IIIOCKOCThI0. Bua u
n300paxkeHue mapa
Vpasuenue coepsl. [Tnomans Bubmiorexa LHOK
62 .. . https://m.edsoo.ru/7f419d08
cdepsl u e€ yactei
Bbubnuoreka I[IOK
63 Cummerpust cepsl 1 mapa https://m.edso0.ru/7f419d08
CrepeoMmeTprieCcKHe 3a1a4u Ha Bubnnorexa LIOK
JI0Ka3aTeIbCTBO U BBHIUUCIICHUE, https://m.edsoo.ru/7f419d08
64 CBsI3aHHBIE CO cpepoit U mapom,

IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO
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CTepGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

Bubnuoreka IJOK
https://m.edsoo.ru/7f419d08

65 CBsI3aHHBIE CO c(hepoil u mapom,
MMOCTPOCHHUEM UX CCUCHHIA
IUIOCKOCTBIO
[puksagHbIe 3a1a4M, CBSI3aHHBIE Bubanorexa LIOK
66 co cdepoii u mapom https://m.edsoo.ru/7f419d08
IToBTOpEHME: OKPYAKHOCTH HA Bub6nmnotexa LIOK
IJIOCKOCTH, BBIYUCIICHHUS B https://m.edsoo.ru/7f419d08
67
OKPY>KHOCTH, CTaHIaPTHBIC
noxoous
PaznuuHble KOMOMHALIMY TEI Brbmmorexa LOK
68 BPAIIICHHS ¥ MHOTOTDAHHHKOR https://m.edsoo.ru/7f419d08
3agauu o teMe "Tena u Brbmmorexa LIOK
69 HOBEPXHOCTH BpameHus” https://m.edsoo.ru/7f419d08
3agauu o teMe "Tena u Brbmmorexa LIOK
70 HOBEPXHOCTH BpameHus” https://m.edsoo.ru/7f419d08
71 Kontponsnas padora "Tena u
ITOBEPXHOCTH BpameHus"
O6béM numrHapa. Teopema 00 bubmmorexa LOK
72 6B https://m.edsoo.ru/7f419d08
00BEME MPSAMOTO IMIITHHAPA
Brrunciienne 00EMOB TEI C bubmorexa LIOK
73 TOMOIIBIO ONPEIETEHHOTO https://m.edsoo.ru/7f419d08
unTerpana. O6béM KoHyca
Ilnomaay G0OKOBOM U IOJHOM Bubanorexa LOK
74 https://m.edsoo.ru/7f419d08

MOBEPXHOCTU KOHYCa
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75

CrepeomeTpHryuecKHe 3a1a4H,
CBSI3aHHBIE C BLIYUCIIEHHEM
00BEMOB IUIIMHPA, KOHYCA

Bubnuoreka IJOK
https://m.edsoo.ru/7f419d08

76

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI U IUIOLIAAN
MOBEpXHOCTEH Ten"

Bubmuoreka IIOK
https://m.edsoo.ru/7f419d08

77

O0BEM 1mI1apa u MapoBOTO CEKTOPA.

Teopema 06 06vEMe mapa.
[Tnomane chepsr.
CrepeoMeTpHyecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB 11apa, MapoOBOrO
CerMEHTa M IIapOBOT0 CEKTOPA

Bubnmoreka IIOK
https://m.edsoo.ru/7f419d08

78

[IpuknagHeie 3aga4u 1Mo TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM I11apa ¥ IIIOMIABI0
chepnl. COOTHOIICHHS MEXTY
IIJIOIIAIIMH [TOBEPXHOCTEN U
00bEMaMH MMOTOOHBIX TEIT

bubnuoreka I[IOK
https://m.edsoo.ru/7f419d08

79

[Tomo6HbBIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB TeJI U IUIOMAAEH
IIOBEPXHOCTEH

Bbutnuoreka IJOK
https://m.edsoo.ru/7f419d08

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TEI
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JIBU>KEeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u

Bubnuoreka IJOK
https://m.edsoo.ru/7f419d08

81 paBeHcTBO (huryp. O6mme
CBOICTBA IBMKEHU
Bupl n1BukeHuil: napauiebHbII bubmiorexa LIOK
- [IEPEHOC, LIeHTPAIbHAS CHMMETPHS, https://m.edsoo.ru/7f419d08
3epKajbHasi CAMMETPHS, IOBOPOT
BOKPYT HPAMOU
ITpeoGpazoBaHust 0100 Eubmotexa [IOK
83 N https://m.edsoo.ru/7f419d08
[Ipsimas u chepa Ditnepa
['eoMeTpUUECKHE 3a1a491 Ha Brbamorexa LIOK
84 https://m.edsoo.ru/7f419d08
MIPUMCHCHHE JTBUKCHHUS
85 KonTponbHas padota "BekTops! B
npocrpaHncrae”
O6o06maromiee nosropenue 11 Bu6auoreka [OK
IIOHSTHI 1 METOJOB Kypca https://m.edsoo.ru/7f419d08
86 reomerpun 10—-11 KnaccUOB,
CUCTEMaTHU3aIl1s 3HAHW:
"[TapamienbHOCTh NPSMBIX U
MIJIOCKOCTEH B MpocTpaHCcTBE"
Oo6o06maromee moBropenue 11 Bubnnorexa LIOK
IIOHSTHI 1 METOJIOB Kypca https://m.edsoo.ru/7f419d08
87 reomerpun 10—11 kmaccos,
CUCTEMaTHU3alIs 3HAHUM:
"BexTops! B mpocTpaHcTBe"
O6o6maroiee mosropenue 11 Bubmiorexa [IOK
88 https://m.edsoo.ru/7f419d08

MOHATUH U METOJIOB Kypca
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reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cucremarusanug 3Hanuii: "O0beM
MHOTOIpaHHUKa"

Bubmuoreka IIOK
https://m.edsoo.ru/7f419d08

90

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremarusanug 3Hanuii: "O0beM
MHOTOTpaHHHKA"

bubanoreka [JOK
https://m.edsoo.ru/7f419d08

91

Ob6o06m1aromiee nopropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

bubnuoreka I[IOK
https://m.edsoo.ru/7f419d08

92

O6o6mtaromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3alis 3HaHuH:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

Bbutnuoreka IJOK
https://m.edsoo.ru/7f419d08

93

HToroBast KOHTpOJIbHASA paboTa

bubnnoreka IJOK
https://m.edsoo.ru/7f419d08

94

HroroBast koHTpobHAs paboTa

Bubmmoreka IJOK
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[ToBTOpEeHME, 0000IIEHNE U

Bubnmoreka IIOK

95 CHCTEMATH3AIIHS 3SHAHIA https://m.edsoo.ru/7f419d08
HcTopus pasBUTHS CTEPEOMETPHUH bubmoreka LIOK

96 KaK HayKM U €& poilb B PAa3BUTHH https://m.edsoo.ru/7f419d08
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
HcTopust pa3BUTHS CTEPEOMETPUH bubmorexa LIOK

o7 KaK HayKM U €& poilb B PA3BUTHH https://m.edsoo.ru/7f419d08
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUH bubmorexa LIOK

o8 KaK HayKW U €& poib B PA3BUTHH https://m.edsoo.ru/7f419d08
COBPEMCHHBIX MHKCHECPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPHUH bubmorexa LIOK

a9 KaK HayKW U €& poib B PA3BUTHH https://m.edsoo.ru/7f419d08
COBPEMCHHBIX MHKCHECPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI
Hcropus pa3BUTHS CTEPEOMETPUH bu6morexa LIOK

100 KaK HayKH U eé poib B PAa3BUTHH https://m.edsoo.ru/7f419d08
COBPEMCHHBIX MHKCHECPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI
Hcropus pa3BUTHS CTEPEOMETPUN bu6morexa LIOK

101 KaK HayKH U eé poib B PAa3BUTHH https://m.edsoo.ru/7f419d08

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI
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HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTHHU

Bubnuoreka IJOK
https://m.edsoo.ru/7f419d08

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f419d08




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Yueonuk. ['eomerpus : 10—11-i1. JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomues [u ap

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'eometpus. Pabouas rerpaap. 10 knacc. ['naskos 10.A., FOnuna .., byry3zoBa B.®.
['eomerpus. Pabouas Terpans. 11 kmace. I'maskos 10.A., Onquna U.H., Byry3osa B.®.
I'eomerpus. Aunaktuyeckue marepuansl. 10 kinace. 3uB b.I'. 'eomerpus. Iunakruueckue
marepuainsl. 11 knacc. 3uB b.I'.

I'eomerpusi. Camocrositenbubie paboTsl. 10 kiace. Muenckas M. A.

I'eometpus. CamoctosrenbHble paboThl. 11 kiacc. Muenckas M. A. ['eometpus. KonTponbHbie
pabotsl. 10-11 kacc.

Metoanueckue pekomenaanuu k yaeouuky JI. C. Atanacsna, B. ®@. byrysosa, C. b.

Kagomnesa u nip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






