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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUU Yepe3 O00ecrneyeHue BO3MOXKHOCTU MPUOOpPETEHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMH 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHUS O TE€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE€  yYMEHHUS  BJAJE€Th  OCHOBHBIMM  TOHATHUAMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMAaTUYCCKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpPeca K U3YYCHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannuku», «Tema Bpamenus», «BekTtopel u  KOOpAMHATHI 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  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, paclpeleEHHBIM MO TojaM OOy4YeHHSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIFOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrnieurBas MPEEMCTBEHHOCTb MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

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



COJAEPXKXAHUE 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.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIECHAUKYJSPHBIE K IIIOCKOCTH,
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,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiuepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWIbHAS IMPAaMHIA, IPAaBUIbHASA TPEYTOJbHAs NHPAaMHUIAa WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[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
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue 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, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEeHTa.

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, BMNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
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
IJTIOCKOCTH € 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
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI 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
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA 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-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  TMPAKTHKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN MEXIYy MOHATUSAMH, (POopMyIUpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCITIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh 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
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOr0 0OBEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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 | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMH  OOIIEHHs], SICHO, TOYHO, TPaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJCHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHANBUIYaTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPU PEIICHUHU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
IMPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIy HNPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTUYECKUX OTHOIICHUWA 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 TPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHSATUSA B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN U TEopeM, ammapara ajreOpbl, pemiarh MPakKTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C LUJIUHIPUYECKOU,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TET;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peniaTh reOMETPUUYECKHE 3a/1a4i Ha BBIYMCIICHUE 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 TEJI BpaICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHHs KOHYyca (TmapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TEOMETpUUYeCKre (HaKThl JJIST PEIICHHUS] 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  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUECKUX BEIINYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrposbnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SATMHO® PACHONOMEHHL HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 httos://m.edsoo.ru/USZ8IAV3R
MIPOCTPAHCTBE
IT
4 °p HeHHHIfyMpHOCTL TPAMBIX | 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
Vsl U paccTossHUS 16 https://m.eds00.ru/G614X9S1B
MHororpaHHuKu 7 https://m.edsoo.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IT 000
8 OBTOPCHIE, 090 meHI:Ie 1 5 2 https://m.edso0.ru/J7Z9U1K8F
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOIT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTsbI

1 AHanuTH4eckas reoMeTpus 15 1 https://m.eds00.ru/J9C7F5W6J
I1 06006

2 OBTOPCHIE, ODOBIICHHE H 15 1 https://m.edso0.ru/R7X1LIN2P
CUCTeMaTH3alusl 3HAaHUH

3 O0BEéM MHOTOTPaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena BpamieHus 24 https://m.edsoo.ru/G9A1L2B2Z
I 618

5 FIOTIATH TIOBEPXHOCTH H ODBEMET 9 1 https://m.eds00.ru/J2X2C6B1R
KPYTJIBIX TEJ

6 JIBrokeHus 5 1 https://m.edsoo.ru/B5G9R2C5E
I1 06006

7 OBTOPEHHE, 000 meHI:Ie 1 17 2 https://m.edsoo.ru/C3B508K3V
CUCTeMaTH3aIysl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://m.edso0.ru/C8R5V2L5W

Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

https://m.edso0.ru/D1J1V7K8M

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
IpsiMas U MIOCKOCTh;
MOJIYyIIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
IpsiMas U MIIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIecTBYIOIINUX

https://m.edsoo.ru/M4J5A3Y 1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHUKH, H300paXKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIECTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y 2W8X4F

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/L6USB5P1W

10

11

N3o0pakenue ceueHunit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0paxkenue
[IepeceyeHus MOTYyYEHHBIX
mI0ckocTeil. PackpamuBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N3o0paxeHune cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOIAT Yepe3 X
pé6pa. Nzobpaxkenune
MEPECCUCHUA MOJTYUCHHBIX
mIockocTeil. PackpammBanne

https://m.edsoo0.ru/N9H8R9U4A

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

12

13

14

15

N3o0paxeHune cedeHmit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
MepecevYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaAMU

N3o0paxenue cedcHMit
NUpPaMU/Ibl, KyOa U PU3MBI,
KOTOpBIE NMPOXOSAT Yepe3 X
pé6pa. N3o0pakeHue
nepeceyeHus MoJIyuYeHHbIX
mI0ckocTeil. PackpammBanne
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

Mertona cieoB Ui HOCTPOSHUS
CEYCHUI

Meton crefioB Uil TOCTPOESHUS
ceueHuii. CBOICTBaA NepeceueHu it
NPSIMBIX U MJIOCKOCTEN

https://m.edso0.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

16

Merton ciaen0B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

https://m.eds00.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo TpéM TouKkam
Ha p&bpax. Co3anne BEIHOCHBIX

https://m.edso0.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEepTE)KEU U 3aIUCh 11aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOCHHS

https://m.eds00.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmno Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHUS

https://m.edsoo.ru/R3U3MONS5I

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmno Tpém Toukam
Ha péopax. Co3anne BHIHOCHBIX
YEpTEKEN U 3aIMCh IIArOB
MIOCTPOEHUS

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH

https://m.edso0.ru/X208V7M0OM

23

24

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

BzaumHuoe PAacCIOJIOKCHHUC

https://m.edso0.ru/U6A0T2Z1X

https://m.edsoo.ru/I6W5Z5L 3V



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V

25

26

27

28

29

MPSIMBIX B MPOCTPAHCTBE.
CkpeuuBaromecs npsiMple.
[Ipu3Haku CKpemMBarOIIUXCS
npsambix. [lapannenbHbie npsMble
B [IPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM
napajyieIbHON JAHHOW MPSMO,
MIPOXOJIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallel Ha
JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapanienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMbIX. Teopema o
CKPEIIHMBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOHMCTBA

napaJiieJIbHOI'O MPOCKTUPOBAHU.

N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH.
VYron Mexay npsiMbIMU

3aaun Ha NOKA3aTeILCTBO U
HCCIIEA0BAHUE, CBA3AHHBIC C
PacCIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

https://m.edsoo0.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso00.ru/J9X4Z9V3V

https://m.eds00.ru/T3L2A9KA4T

https://m.eds00.ru/O0U1V2R4I



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

30

31

32

33

34

35

ITonsATHA: MapauIeIbHOCTD
IPSIMON U TUNIOCKOCTH B
npocrpanctse. IIpusnak
[IapAJUIEIbHOCTH MIPSIMOU U
mockocTy. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3a1aun Ha
BBIUUCIICHUE U I0KA3aTeJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOASAIIET0 Yepe3 JaHHYIO
MPSAMYIO Ha YepTexe U
MapaJJIEbHOTO IPYTrOM MPSMOiA.
Pacuér oTHOLIEHMIT

[TapannensHas npoekuus,
NPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi Kyda u
napauienenumnena. CeoncTaa
napauiesienune1a i MpU3Mbl

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napaineabHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MIPUHAUISKALLYIO TaHHOU

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edsoo0.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

CaolicTBa napajuiebHbIX
IUIOCKOCTEH: 0 napajuleIbHOCTU
MPSIMBIX TEPECEeYCHUS TPU
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IIJIOCKOCTEN TpeThben

https://m.edsoo.ru/S8H4P6L.8B

37

CaolicTBa napajuiesbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKIIOYEHHBIX MEXIY
napajuieIbHBIMU IIJIOCKOCTSIMU; O
MepeceyeHn  MpsMOoi ¢ AByMS
napajyuieNbHBIMU IJIOCKOCTSIMU

https://m.eds00.ru/JOE9T2Z4N

38

39

40

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaJulesenuresa

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

https://m.eds00.ru/J9Z1G2K3Y

41

Brruncnenue UIMH OTPE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napajuleIenuIeie

https://m.eds00.ru/L1C714Q7S

42

[lepneHMKyIAPHOCTD NPSMON U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepnieH IUKYIAPHOCTD NPSIMOU U

https://m.edsoo.ru/L2C3BIM1F



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F

mockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOY,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIAPHON K INIOCKOCTU

https://m.edso0.ru/R9Q6P2P7D

45

46

47

[ImocKOCTH M EPIIEHIUKYIISIPHBIE
VM IIpSIMBIE B MHOTOI'PAaHHUKAX

IInockoctu u MNEPINCHAUKYJIAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHHUKAX
Hepl’[eHI{I/IKy.]'Iﬂp 1 HaKJIOHHa:.

[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSAMYIO

https://m.edsoo.ru/K5Z9K8W1F

https://m.edsoo0.ru/J7S7G7R9R

https://m.edsoo.ru/UOF801T5Y

48

[lepnieHiuKynsip U HAKJIOHHAS.
[TocTpoeHune nepneHauKyIIspa us
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/H9H5P6A5Z

49

50

51

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpartHas)

Teopema o Tpéx
NepreHANKyIspax (npsamas u
oOpatHas)

VYron Mexay CKpelHBaOIIUMHUCA
TPSIMBIMH

https://m.edsoo.ru/L6J8G6YOL

https://m.edso00.ru/0O1D710S6G

https://m.edsoo.ru/N3E9I19G2L

52

[Tonck neprieH MKy pHBIX
MPSIMBIX C IIOMOIIIBIO

https://m.edso0.ru/G2D4N3N9F



https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MEPIEHIUKYISIPHBIX TUIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIBHON TMPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKINU

https://m.edsoo.ru/H8F5D4U60

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceueHmii kyoa,
IPU3MBI, IPABUIBHON THPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
POEKIINU

https://m.edso0.ru/G6E2G4F9X

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/l401E8T3A

57

[Ipu3Hak nepneHaAuKyJISpHOCTH
MPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

https://m.edso0.ru/G4B0S5L2H

58

59

60

[IpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMil OT TOYKHU 10
IUIOCKOCTH

IIpaBUIIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

CrniocoObl OMyCTUTH
NEePICHUKYIISPbl: CHMMETPHS,
CIIBUT TOYKH MO TTapaJuIeIIbHON
IpsAMOI

https://m.edsoo.ru/Y8U9NOO3I

https://m.edsoo.ru/U9L8Z506G

https://m.edsoo.ru/Q603J0U3H

61

CnBur 1o HenmapaIeTbHOU

https://m.edsoo.ru/M1L7E7D6A



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

62

63

64

65

Kontponbnas padota "B3anmuoe
pacIoyIOKEHUE MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FeOMeTpI/I‘leCKI/Ie MCTOABI
BBIUHUCIICHUS yIJIa MCKIY
IIpsAMBIMHA B MHOT'OTpaHHUKAX

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0OA5A

https://m.edsoo.ru/I0OVONIN5SR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpanHssbIil yroi. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

https://m.edso0.ru/X7A6Z8N30

67

68

69

[MeprieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
TTOCKOCTH

IIpssMOyTONBHBIM
napaiesienumnesn; Kyo;

https://m.edsoo.ru/J4F9U6LIE

https://m.edso0.ru/DOO5T8POH

https://m.edso0.ru/J2B8Q2D10



https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

70

Teopema o nuaroHajv
MPSIMOYTOJIBHOTO
napajuleJIenuIe a U CIEICTBUE U3
HeE

https://m.edsoo.ru/P5H4F10Q1Z

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aUMHBIM PACTIOI0KECHUEM
IMPAMBIX W IIJIOCKOCTH

https://m.edso0.ru/Q3R0P4X4C

72

73

74

75

76

IToBTOpEHue: ckpelrBaroLecs
IpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJIaPTHBIX
MHOTOTpaHHUKAX

ITapa napanienbHbIX III0CKOCTEN
Ha CKPEIMBAIOINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSAX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

Beluncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIIEHAUKYIIPHON
IJIOCKOCTH

TpéxrpanHblii yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

https://m.edsoo.ru/B61303U7D

https://m.edsoo0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6WS8Z

https://m.eds00.ru/Q7G3E304D

https://m.edso0.ru/GON2H5L1K



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K

[Mudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOIO yriia

DneMeHTHI chepruiecKoit

77 FEOMETPUHU: T€OJEC3UNUECKHUE JINHUU https://m.edsoo.ru/G6S619N7S
Ha 3emie
K 6ota "y

78 OHTPOHBH?I paboTa TR I https://m.edsoo.ru/E3R7Z8K3P
paccTOsHUS

79 CHeTeMaTH3AIIA SHAMHH . https://m.eds00.ru/Y7YOCAMIP

MHOTOrpaHHHK U €T0 3JIEMEHTHI

I1 .B .

80 VIPaMILita. BRI THPANHA https://m.edso0.ru/U0QOK3X9V
[IpaBunbHas nupamuia
I1 T

81 PHIMA. 2 PAMAT I HATJIORHAA https://m.edso0.ru/T6Q3V7NIT
npusMsl. [IpaBuibHas npusma
[IpssMoit napayenenunes,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7U5A
napasiesnenunes, Kyo
B .

83 PUTYIIIBIE UM HOTOTPATTHIKH https://m.edso0.ru/C6H509W00
Teopema Ditnepa
Bbinmykiible MHOTOTpaHHUKH.

84 Teopema Diinepa. [IpaBuibHbIE 1 https://m.eds00.ru/S5T4Y9L2C
MOJIYIIPAaBHUJIbHBIC MHOT'OTPaHHHUKHN
K

85 \ OHTPOIIbHAA pa6,(')Ta https://m.edsoo.ru/C7F1R4JOL

MHororpanHuku

1

86 OEITHE BETOPE B THOUKOUTH | https://m.edsoo.ru/L5L3A2WAG
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB https://m.edsoo.ru/Y607R8X50

88 Pa3nocTh BekTOpOB https://m.edso0.ru/B6X5W5WII

89 [TpaBwiio mapamienenuena https://m.edsoo.ru/Y7R20406E



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.eds00.ru/C9T808D8X
Pasnoxenue BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIEKAIIUX B 1 https://m.edso00.ru/19T903V5N
OJTHOM TIOCKOCTH

92 CkanspHoe pou3BeICHNE 1 https://m.edso0.ru/COU6A7EQS

93 DBUHCICHHE yria MenLy 1 https://m.eds00.ru/G3U3FIGEM
BEKTOPAMH B IMPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.eds00.ru/T9S5E2Q4M

95 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edso0o.ru/\VV8C1B1N5I

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/D3R5Q6A1D

98 iic;in;wne 1 creTeMaTatu 1 https://m.edso0.ru/N3L3C7L9Z

99 O6O6HvleHHe 1 crcTeMatisanit 1 https://m.edso0.ru/W0Z4C7Y 3K
3HaHUH

100 Hrorosas koHTposbHAs paboTa https://m.edso0.ru/R5C5M2X4V

101 HToroBast KOHTpOJIbHASA paboTa https://m.edsoo.ru/D8F2M0OV7L

102 O6O6HVIGHH6 1 cHeTeMaTHatuA 1 https://m.edso0.ru/KON7X0B8K
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutposabubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

[ToBTOpenue tems! "KoopauHarst

1 BEKTOPA Ha IUIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npoctpaHcTae”
I1 "C

2 OBTOPEHIE TEMBI KajiﬂpHoe 1 https://m.edsoo.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpeHue Tembl "Boruucienue

3 yria MeXIy BEKTOpaMH B 1 https://m.edsoo.ru/Y9O8F5W0B
npocTtpaHcTBe"
[ToBTOpeHue Temsl "YpaBHeHue

4 MPSMOI, MPOXOASUIEN Yepe3 1B 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
v

5 PABHEHHE ILIOCKOCTH, HOpMAJIb, 1 https://m.edso0.ru/NOZ9M5B1P
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
v

6 PABHCHYE ILIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/J6Q3H7U4W
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax

7 BektopHoe npousBenenune 1 https://m.edso00.ru/E3T5Q9X10
e

8 HHefIHHe HEpaBeHCTRa, 1 https://m.edsoo.ru/M5B4P8R1M
JUHEHHOE TPOTPaMMHUPOBAHHE
e

9 HHefI HPIC HEPABCHCTRA, 1 https://m.eds00.ru/J2R6V8J5T
JUHENHOE MPOrPaMMHUPOBAHNE
AHaTMTHYECKHE METOIbI pacyéTa

10 yIJIa MEXAY MPSIMbIMU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOI'OIrpaHHHUKax



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

11

AHaIIMTUYECKHE METO/IbI pacuyéTa
yria MeXIy IIOCKOCTSIMU B
MHOTOTpaHHHKaX

https://m.edsoo.ru/l1P912K6Y

12

13

14

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxxnenne paccTossHUul OT

TOYKH JI0 TJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1M378S9B

15

KontponsHas padora
"Ananuruyeckas reomeTpus”

https://m.edsoo.ru/O6Y9N8J6F

16

17

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKN

CeueHus MHOT'OI'PaHHHKOB:
METO CJIICO0B

https://m.edsoo.ru/Y507H6D2I

https://m.edso0.ru/\V0D1G9X1Z

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/USA8B2N7D

20

21

[TapannensHble pAMBIE U
MJIOCKOCTH: pacdy€T OTHOLIEHUI

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTHU: YTJIBI MCIKIY
CKPCIIUBAOIIHUMUCS ITPAIMBIMU

https://m.edso0.ru/G2F7Q7M3lI

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

23

[lepneniuKynsipHbIE NIPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYIISIPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OIPAHHUKOB

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIICHIUKYJIIpax

https://m.edsoo.ru/M6EOE9A1]

https://m.edso0.ru/Z0B5T4K4Y

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

https://m.eds00.ru/S616Z2N2V

25

26

27

28

29

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaKEeHUS
moa00ust

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI IJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

ITmomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 01001t

[lnomaau ceuenuit
MHOT'OTPaHHUKOB: TUJIOLIAIHA

https://m.edsoo.ru/M8Y7R6C9P

https://m.edsoo.ru/P303B9P5Y

https://m.edsoo.ru/J3S0D8GSL

https://m.eds00.ru/T9A2X9T70Q

https://m.edso0.ru/N3G5E20Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

ITIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

31

32

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"
O06Bém Tena. O0BeM
IPSAMOYTOJIBHOTO
napaJuleenuneaa

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

https://m.edsoo.ru/H9J2P1A4]

https://m.edsoo.ru/J517C2D2E

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpuyieckue 3a1a4u,
CBsI3aHHBIC C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesienumea

https://m.edso00.ru/T1F1D116C

34

[IpuknamHbIe 3a1a9u, CBSI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/P6USYOIM1E

35

36

37

O0BEM MPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB NPSAMON TPU3MBI
[Ipuxiagaelie 3a1a4n, CBsI3aHHBIE
¢ 00bEMOM TIPSAMOI TPU3MBI

https://m.edsoo.ru/L3X90Q5V8M

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50416V

38

Brranciaenne 006EMOB Ten ¢
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

IIPU3MBI

39

40

41

Brruncnenne 06bEMOB Tell ¢
IIOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaMUIbL.

OtHolleHe 00bEMOB nmupamu/j ¢

00IIUM yTIIOM

®opmyna 00bEMa MUPaMUIBI.

OrtHolleHne 00HEMOB nmupamMu/ €

o0IIUM YTIIOM

https://m.edsoo.ru/L8T5DOMS8R

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

https://m.edso0o.ru/S2M5U3G0K

43

44

45

CrepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
TTUPAMHU/TBI

[Tpuknanueie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

HpI/IKJ'IaI[HBIe 3aaa4u 110 TCMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTHPaMHUIBI

https://m.edsoo.ru/L6U20Q6S8K

https://m.edsoo.ru/G2P3V6P4C

https://m.edso0.ru/O3H9B7 X4V

46

[Tpumenenue o0BEMOB.
Brraucnenue pacctostHust 10
TUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

48

Kontponbnas padora "O0bEmM
MHOTOTpaHHHKA"

L[I/IJII/IHIlpI/I‘-ICCKaH IIOBCPXHOCTD,

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

00pa3yroue HUIHHIPUIECKON
MOBEPXHOCTHU

49

50

51

Munmusp. [psamoii kpyrosou
nuuHAp. Ilnomans nosepxHocTH
LUJUHAPA

Konunyeckas NoBEpXHOCTB,
o0pasyronye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue KOHYCa IIJIOCKOCTBIO,
napanneﬂbﬁoﬁ IINIOCKOCTHU
OCHOBAHHA

https://m.edsoo.ru/17V3W0V1B

https://m.edsoo.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

54

55

[Tnomans 6OKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

[Tnomans 60KOBOM OBEPXHOCTU
Y TIOJIHOM NTOBEPXHOCTU KOHYCa

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUCHUH
WIMH]IpA, KOHYyCca

https://m.edsoo.ru/A2N3J7D2Z

https://m.edsoo.ru/A0VOISL1K

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpuuecKue 3a1a4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
WIMH]pA, KOHYyCca

https://m.edsoo.ru/J5SUOH2A2M

57

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
C HWJIUHIPOM

https://m.eds00.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

[Ipukiiaguelie 3a1a4u, CBsI3aHHbBIC
C TWIUHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

Cdepa u map

[Tepeceuenwue cdepbl u mapa ¢
iockocTrio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThIO. By u
n300pakeHue mapa

https://m.edsoo.ru/D2M8Q1Q9M

https://m.edsoo.ru/Q0V2D9T2C

https://m.eds00.ru/T1S7U4C8E

62

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

https://m.edso0.ru/O4A7V3I3L

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3aa4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUECHUI
IJIOCKOCTBIO

CrepeomeTpuuecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUI
MJIOCKOCTBIO

[pukiagHbpie 3a1a4n, CBSI3aHHbBIE
co cthepoii u mapom

https://m.edsoo.ru/M1U5L5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

67

IToBTOpEHME: OKPYKHOCTh HA
IIJIOCKOCTH, BBIYUCIIEHUS B

https://m.edsoo.ru/F9C9G7A1V



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

OKPYXKHOCTH, CTaHJaPTHHIC
monoous

68

69

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

KontponpsHnas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0BeéM muuHapa. Teopema 06
00BbEME IPSAMOTro LUIMHAPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edsoo.ru/S4D1E8J7S

73

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
unterpana. O6béM KoHyca

https://m.edso0.ru/G2P3E3T9N

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMJIMH/Ipa, KOHYCa
[TpuknanHblie 3a1a4M MO TEME

"OO0BEMBI U IUIOMIAIN
noBepxHocTen Ten"

https://m.edsoo.ru/H0Z3J5B0L

https://m.edsoo.ru/ROB3L5Q3H

https://m.eds00.ru/GOM9IN4VIR

77

O06béM 1mapa 1 mapoBOro
cektopa. Teopema 00 06bEMe
mapa. [lnomans chepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

00BEMOB 11apa, I1apOBOTO
CETrMEHTA U IapOBOTO CEKTOPa

78

[IpukitagHblie 3ana4m 1o TeMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIIAJIbIO
cdepsl. COOTHOMICHUST MEKTY
TUIOINAISIMHA TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

https://m.edsoo.ru/F2B9V6K3V

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne o0béma npu
nogobun. CtepeomMeTpuyecKue
3a/1a4yM, CBSI3aHHbBIE C
BBIUKCJICHHEM 00BEMOB TEN U
IJI0IaIe TOBEPXHOCTEN

https://m.edso0.ru/Y7S7CONOM

80

KonTponsHas padora "[Tnomaam
MOBEPXHOCTU U 00BEMBI KPYTJIBIX

TCII

https://m.edsoo.ru/E7Y1D1J8F
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JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO puryp. OOmue
CBOICTBA JBHKCHUHN

https://m.edso0.ru/P8X9Y9K9IN
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Buap! n1BukeHnil: napamiebHbIN
MEPEHOC, EHTPAJIbHAS
CUMMETpPHUS, 3€pKaJIbHAs
CHMMETpPHUS, TOBOPOT BOKPYT
IpSAMOi

https://m.edsoo.ru/F5A906K6N

83

84

[IpeoOpazoBanms mo100wus.
[Tpsimast u chepa Ditnepa

FCOMeTpI/ILIeCKI/IC 3aga4u Ha

https://m.edso0.ru/X0U1R7EOM

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

MMPUMCHCHUC NBUKCHUA

85

86

87

88

89

90

KoHntposbnas padota "BekTopsl B
npocTtpascTae”

O6o06matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMAaTH3aIus 3HaHUH
"BexTopsl B mpocTpaHcTe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMaTH3alIMs 3HAHUM
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MOHSITUH U METOJOB Kypca
reometrpun 10—11 xmaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11
HOHSATHI U METO/IOB Kypca
reomerpun 10—11 kmaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHHKA"

https://m.edsoo.ru/L9T1Y8E7S

https://m.edsoo0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VIN

https://m.edso00.ru/X1L4M9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P
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92

93

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[Lonaau moBEpXHOCTU U
00BEMBI KpyTJbIX TET"

O6o06matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"Ilnomaam moOBEpXHOCTH U
00BEMBI KpyTbIX TEN"

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL1I

https://m.edsoo.ru/A2T8K400H

94

95

Wrorosas koHTpoJsibHasA paboTa

IToBTOpEHME, 0000IICHUE 1
cUCTEMATH3aLUs 3HAHUN

https://m.edsoo.ru/P6R5P8U7U

https://m.edsoo.ru/C7F7Y 326K

96

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ROCOESD10

97

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/M8M4H1Y 2T

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
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Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

https://m.edsoo.ru/USL3A9HS8I

100

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/A7M5S2P5M
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Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CIIEICTBUS M3 HUX NPU PEUICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YyTroj, TPaHH IBYTPaHHOTO YIIIa,
7.5 pedpo IBYTrpaHHOIrO yriia, JUHEWHBIH Yros JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpuUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMABbI IpH

pellIeHNH CTaHAAPTHBIX MaTEeMAaTHUYECKHUX 3aJad Ha BBIYHCIECHUE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupaMuia) ¢ TMpUMEHEHUEM (QOpMyJ, BBIYHCISATH COOTHOIICHHS MEXKIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MO I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, mnpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHMOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPHYCCKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpocTeilline MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3a1a4
719 [TpuBOIUTE TpUMEpPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSATh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEaJbHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MMOMCKA PEIICHHSI
MaTeMaTu4ecku cHOpMYJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUH U TeopeM, ammapara ajareopsl,
pemiate  MpakTUYeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWJIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yroIire KOHUIeCKOol MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaAIICHUS
6.4 KnaccudunumpoBaTs B3auMHOE pacroiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IIPaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMU: JEKAapTOBbI KOOpPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YroOJl
MEXIy BEKTOpaMH, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemrate 3agauM Ha [I0KA3aTEJLCTBO MAaTEMaTHYECKHX OTHOIIEHUH U
HaXOXXJICHWE TEeOMETPHYECKUX BEIWYHH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  PEHICHWH  CTaHIApPTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MNECPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajlIeibHbIE U MEPIEHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMON U IUIOCKOCTH, TEOpEMa O MPsIMOIl MEepHEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh Mpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cpoiictBa. [lupammna: N-yronbHas nupamuia, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTsl NOpu3Mbl WM nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKU: ITIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMHJia U MPAaBUIIbHBINA TeTpasap, kyo. Ilpeacrasienue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH MPABHJIBHON MHPAMHJIbI, TeOpeMa O IUIOMAANd YCEYEHHOH MHpPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMaabp NOBEpXHOCTU ceprl. Bzaumuoe
pacnosnoxkeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UIMHPA, KOHYCA.
O06BEM mapa u riomazas chepst

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y TUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mpocTpaHCTBE. CII0)KEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cuctemMa KOOpAWMHAT B mpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXCECTBO, INMOAMHOXCECTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATBFHBIM TTOKA3aTeNIeM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTesIeM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  OIEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TIeOMETpHYecKas IPOrpPecCus;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOAUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM arlapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIrO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3324l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe10BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHHEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpelelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHMHU,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy MpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaThb IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U IOBEPXHOCTD
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsS KOHYCa M IWIMHIPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO ANEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1mo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0A00Us, TOAO00HBIE GUTYPHI; YMEHUE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
I0Iaab, 00BEM) NIPU PEIICHUU 33134 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IMIIOMAgh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIe/Ia, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOpI{I/IHaTHLII\/'I METOA
JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX yqe6HHx nmpeaMETOB
YMenue BBI6I/IpaTL MOAXOAAIINNA METO s peuicHud 3a/la4r,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOGnmk€HHble BRIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepuognueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLIMS C HaTypajlbHbIM M LEdbIM Ioka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yaknumit. CpoiicTBa  (HyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoHbIe 3IEeMEHTAPHBIX (QYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

1. MaremaTtuka: anrebpa W HayajJla MaTeMAaTHYECKOTO aHan3a, T€OMETpHS.
['eomerpus, yueOnuk, 10-11-e kmaccel, Atanacsa JI.C., byry3os B.®., Kagomuer C.b. u
npyrue, [Ipocenienue 2023.

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

1. Teomerpus. Iloypounsie pazpaborku. 10—I11 xmaccel: y4eb. mocobue s
obmeobpasoBar. opranu 3amuii / C. M. CaaksH, B. @. By Ty30B.

2. Maremaruka: anreOpa M Hayala MaTEMaTHYECKOTO AaHajn3a, T'€OMETPHSL.
I'eometpus, 10-11 kiaccel, 6a30BbIi U YIIIyOJIEHHBIH YPOBHU: METOAMYECKHUE PEKOMEHIALIUU
k yueoHuky Artanacsis JI.C., bByty3os B.®., Kagomues C.b. u apyrue

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETU
HUHTEPHET
https://resh.edu.ru/subject/17/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE
NHupopMallnOHHO-HATSAHbBIE MaTepuaibl: IUIaKaThl; KapTOUYKW; ydyeOHas W
CIpaBOYHasl JUTEPATypa; HArJIsgHbIE TOCOOMS; pa3AaTOuHble MaTepHUaIbl


https://resh.edu.ru/subject/17/

