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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH U HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JeAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATBHBIX CHUTYallMi, HCCJIEJAOBAHMS TOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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 MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOoBaHUE  JIOTMYECKUX yMEHUH  pacmpenensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHATBHBIM BOIIPOCAM O00yJArOIITHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YYaIOIINUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MporpamMM, OO0eCHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss mnpsmble. [Ipu3HakuM CKpeIMBarOMINXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIeIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpajAp, MapajuleenuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IPsIMOMU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpPAMOYTOJbHBIA — MAPAJUICIECHAINIE] UM €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IpPaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M TEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauumd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  OOLIeCTBAa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYTHX HAyKax, TEXHOJIOrHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUNM HAyKM U JAESTENbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHU, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHHMIO Ha MPOTSIKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAIbHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS [MBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPAaBHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

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

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoliee MOAXOASIMA ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M 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 CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJ€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboOThI, pacupelneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YIEHaMH KOMaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUH TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TpU3Ma,
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 CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

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

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYI0 Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

OTepUPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BpAICHUS: IIUIHMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMA C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS,
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

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

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX 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 PEAJIbHBIE CUTYALIUH, IPUMEHTh U3YUCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIM C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsiMbIx B 6 1 POII
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 1 PIL
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL IPSIMBIX U 25 1 POII
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 POl
MHororpanHuku 7 POII
BekTops!l B IpocTpaHCcTBE 12 POLI
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 POl
4 Temna BpameHus 24 POII
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 P3II
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 POIII
7 [ToBTOpEeHME, 0000IICHNE 1 17 9
cUcTeMaTu3alus 3HaHUI
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJsb
HbIE
padoTshI

IIpakTHyec
KHe
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbBI
e pecypchbl

OcHoBHbIE TIpaBUJIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

ITonsTHA cTEepeOMETpHUH: TOUKA, ITPsAMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha
PUCYHKC ITIJIOCKOCTH, IMapaJUICIIbHBIX IPSAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

https://resh.edu.ru/s
ubject/lesson/4756/s
tart/203542/

[TonsTHsA: IEpeceKaronuecs MIOCKOCTH,
NIepECEeKArOIINUECs MPsMast U TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

[ToHsATHS: IepeceKarorecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEHIIINX
NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLITIX
00BEKTOB

MHororpaHHuKH, U300paskeHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U ICPBBIC CIICACTBUA U3 HUX



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIICJCTBUS U3 HUX.
CrniocoOblI 3a/1aHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN

10

N306paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3ob0pakenue
[IepPECEYECHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEYEHUH Pa3HBIMU
L[BETaMHU

https://resh.edu.ru/s
ubject/lesson/4912/s
tart/23573/

11

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NePECEUCHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpaimmBanye NOCTPOSHHBIX CEUCHUN Pa3HBIMU
[[BETaMHU

12

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepecedeHusl MOTYYEHHBIX MJI0OCKOCTEH.
PackpaimBanyie NOCTPOSHHBIX CEUCHUN Pa3HBIMU
[[BETaMHU

13

N3o06paxkenue ceueHnit nupamuabl, Kyoa v pU3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepecedeHus! MOTYYEHHBIX IIJI0OCKOCTEH.
PackpaimBanye NOCTPOSHHBIX CEUCHUN Pa3HBIMU
[[BETaMHU

14

15

16

Merton ciie10B it TOCTPOSHUS CeUeHUN

Meropn cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUI MPSAMBIX U MIIOCKOCTEN

Merton crenoB i mocTpoeHus ceueHuii. CBoCTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

17

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTeXen U
3aIlUCh 1IAroB IOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3qaHme BBIHOCHBIX YePTEKEH U
3aMnMch AroB NOCTPOEHUS

19

20

21

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3qaHme BHIHOCHBIX YePTEKEH U
3aIUCh IIaroB MOCTPOCHUS

[Toctpoenue cedueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3qaHKe BHIHOCHBIX YepTexkKel 1
3aMuch MaroB MOCTPOCHUS

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema Menenas.
PacueTnl B ceueHNIX Ha BEIHOCHEIX qcpTeKax.
Hcropust pa3BUTHA ITTAHUMETPUHU U CTEPEOMETPUH

23

24

25

KonTponbHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmHoe pacnosnoxeHne npsMbIX B IPOCTPAHCTBE.
CkpenBatonuecs npsiMeie. [Ipusnaku
CKpEIIMBAIOIIUXCS MPAMBIX. [lapanienbHble npsMble B
IPOCTPAHCTBE

TeopeMa 0 CyIIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSAMOM NapaAJJIEIbHON JaHHOM NPSAMOM, IPOXOASILEH
4yepe3 TOYKY IIPOCTPAHCTBA U HE JICKALEeH Ha JaHHOU
psMoi. JIeMMa 0 epecedyeHnH napauieIbHbIX

https://resh.edu.ru/s
ubject/lesson/6133/s
tart/272668/

https://resh.edu.ru/s
ubject/lesson/6065/s
tart/125651/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

MMPAMBIX IIJTOCKOCTBIO

26

27

28

[TapamnensHOCTB Tpex npsiMbIX. Teopema o Tpéx
napajuleJIbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapannensHoe poekTrpoBaHue. OCHOBHBIE CBOMCTBA

napajuieIbHOro MpoeKkTHpoBaHus. M3o0pakenue
pa3HbIX GUTYp B MapajljIeIbHON MPOCKIIUU

I_ICHTpaJ'IBHaH IIPOCKI M. Vronc COHaITpaBJICHHBIMU
CTOpOHaMM. Yroa MCKAY NPSAMBbIMHA

29

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIICIOBAHNUE,
CBSI3aHHBIC C PACITOJIOKECHHEM IIPSIMBIX B
HPOCTPAHCTBE

30

31

32

[ToHsATHS: MapaIeaTbHOCTh MPSIMON U IJIOCKOCTU B
npoctpancTse. [Ipyu3Hak napamieabHOCTH IPSIMOH U
iockocTd. CBOMCTBA MapajlIeIbHOCTH MPSIMON U
IJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha BBIYUCIICHUE U
JI0KA3aTeNIbCTBO, CBA3AHHbIE C MMAPAIIIETBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

ITocTpoeHue cedenus, IPOXOAAILEro Yepe3 JaHHYI0
IPSAMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyTron
npssMoil. Pacu€r oTHOLIEHM

33

[TapannenpHast npoeKUHs, HPUMEHEHUE IJISI
MOCTPOCHUS CEUCHUI KyOa U mapajuieNienumne/a.
CBoiicTBa napajjiesienuneaa u Npu3Msl

34

HapannenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
napaijaCJIbHOCTH ABYX IUIOCKOCTEH

https://resh.edu.ru/s
ubject/lesson/6129/s
tart/131672/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

Teopema 0 napajuieIbHOCTH U €AMHCTBEHHOCTH
IUIOCKOCTH, MPOXOJIAIICH Yepe3 TOUKy, He

3 NPUHAAISKAILYIO JaHHON TNIOCKOCTH U CIIEACTBUS U3
Heé
CBolicTBa napajuieabHbIX IIOCKOCTEN: O
36 MapaJUIEIbHOCTH IIPSAMBIX IIEpECEUCHUS IIPU
HepeceyeHH JBYX MapauleIbHbIX IIOCKOCTEH
TpEeTbeH
CBoiicTBa mapajuieNIbHBIX TIOCKOCTEH: 00 OTpe3Kax
37 napajiCIbHbIX NPAMBIX, 3aKJII0OYEHHBIX MCKIAY
napajiCJIbHbIMU IIJIOCKOCTSAMU; O ICPECCUCHUU
HOpSMOM ¢ ABYMsI apajuleabHBIMU IIJIOCKOCTSAMU
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctn
39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO
TPEyrojbHUKa
https://resh.edu.ru/s
40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO Mapaieenumnena ubject/lesson/5444/s
tart/221486/
41 Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIe e
[TepieHAUKYIApHOCTD MPSMON U TUIOCKOCTH. [Tpu3Hak http sillresh.edu.iu/s
42 . ubject/lesson/4724/s
HNEPHEHIUKYIAPHOCTH IIPIMOUN U INIOCKOCTH tart/20411/
43 [lepnenquKyIsIpHOCT NPSMOM U TUIO0CKOCTH. [Ipu3Hak
NEPIEHUKYIIPHOCTU IPSIMOM U TNIOCKOCTH
Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
44 IIPSAMOM, MPOXOIAIIEN Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYIIIPHON K IIIOCKOCTH
45 [InockocTy M nepNEeHAUKYISPHBIE UM IIPSIMBIE B



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

MHOTI'OIrpaHHHUKax

IInockoctu n NEPHNCHAUKYJISAPHBIC UM IIPAMBIC B

46 MHOTOTpaHHHUKaX
[eprienaukynsap u HakiaoHHast. [Toctpoenue http suflvesh.edu. 1L
47 ubject/lesson/6127/s
NEPIEHIUKYIIApA U3 TOYKU Ha NPSAMYIO tart/221519/
48 [Tepnienpukyisap u HaxioHHas. [loctpoenue
NEPIECHIUKYIIApA U3 TOYKU Ha NPAMYIO
49 Teopema o Tpéx neprneHAnKysApax (mpsmas u
obOpatHas)
50 Teopema o Tpéx nepneHAUKYIsApax (mpsamas u
oOpatHast)
51 Yroa Mexay CKpelMBaroIMMUCS IPSIMBIMU
59 [Touck neprneHuKyIIpHBIX NPSIMbIX C TIOMOIIbIO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
54 [TocTpoenue ceuenuii Kyoa, mpu3Mbl, IPaBUIbHOM
MUPAMHUJIBI C TOMOUIBI0 OPTOTOHAJILHOW MTPOEKIINH
55 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
MUPAMHU/JIBI C TOMOUIBIO OPTOTOHAIILHON MTPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHKaX
57 [Ipu3Hak nepneHMKyISIpPHOCTH NPSIMON U TUNIOCKOCTH
KaK CIIEZICTBHE CUMMETPUH
58 [IpaBunbpHBIE MHOTOTPAHHUKH. Pacdér paccTostHui oT
TOYKH JI0 TJIOCKOCTHU
59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacy€T paccTosiHUl OT



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

TOYKHU N0 IJIOCKOCTH

CnocoObl OyCTUTh NEPIIEHANKYISPBI: CAMMETPUS,

60 CIBUT TOYKH I10 NIapAJLJIEIbHOU NPAMON
61 CaBur 1o HenapasuieJbHON IPSMON, U3MEHEHUE
paccTosaHuin
62 KonTtponbHast pabora "B3anmHoe pacroyioxeHue
NPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBe"
[ToBTOpEHME: yroa Mexay NpsMbIMU Ha IJIOCKOCTH,
63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
64 [ToBTOpEHME: Yyroa MeKAy CKPEIMBAOIIUMHCS
HPSMBIMU B IPOCTPAHCTBE
65 ['eomeTpuueckre METO bl BHIYUCICHUS YIJIa MEXY
NPSMBIMHA B MHOTOTPaHHUKAX
66 JByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria
[NeprienaukynspHsie mmockoctu. CBOCTBa B3aUMHO http s.Jlvesh.edu. s
67 . ubject/lesson/4748/s
HEepIEHIUKYIAPHBIX TUNIOCKOCTEH tart/20810/
[Tpu3Hak neprneHAuKYIIpHOCTH MJIOCKOCTEN; TeopemMa
68 0 MPSMOM MTepeceueHus IBYX IIIOCKOCTEH
NEePIEHINKYIISPHBIX TPEThEH MIIOCKOCTH
69 Hp}IVMOYFOJ'IBHHﬁ napanjienenurnes; Kyo; u3sMepeHus,
CBOWCTBA NMPSIMOYTOJBHOTO NapajieNenunena
70 Teopema 0 AMaroHanu NPsIMOYTOJIBLHOTO
napasuiesienunesia u cleACTBUe U3 Heé
71 CrepeoMeTpHuueckre U NpUKIIAaIHbIE 3aJa4H,

CBA3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM ITPIAMBIX U



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

IIJIOCKOCTH

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMEIC,

72 napajuiebHble TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOIPaHHHUKAX
[Tapa nmapanieabHbIX TIOCKOCTEN HA
73 CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHIE MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B IPOCTBIX CUTYAILIHIX
74 PaccTosiHMe OT TOUKH 10 MJIOCKOCTHU, PACCTOSIHUE OT
IPSIMOM 70 TUIOCKOCTH
75 Brrunciienne pacCcToOSHUI MEXY CKPEIIMBAIOIIUMUCS
MPSIMBIMU C TIOMOIIBIO TEPIIEHIUKYIISIPHON IITIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA JJIsl TPEXTPaHHBIX https://resh.edu.ru/s
76 yrioB. Teopema [ludaropa, TeopemMbl KOCUHYCOB U ubject/lesson/6063/s
CHHYCOB U1l TPEXTPAHHOTO yIya tart/21120/
77 DneMeHTHI ChepUIeCcKOil FeOMETPUH: Te0Ie3HUECKUe
JUHUU Ha 3emiie
78 KontponbHas padota "Yrisl u pacctossaus"
CucremaTtuzaums 3HaHul "MHOTOTpaHHUK U €T0 http s:/lresh.edu.ru/s
79 " ubject/lesson/6018/s
IEMCHTRI tart/221550/
https://resh.edu.ru/s
80 IIupamuga. Bunasl nupamua. [IpaBunsHas nupamuaa ubject/lesson/5866/s
tart/221576/
[Mpusma. Tpsimast 1 HakTOHHAs TPU3MBL. [IpaBuTbHAS http Sullvesh.edu.rufs
81 ubject/lesson/5443/s
fpHsMa tart/21270/
82 [Ipssmoit napaienenunes, NpsMOoyroabHbINI
napasuienenumnes, Kyo
83 Boinykible MHOrOorpanHuku. Teopema Ditnepa https://resh.edu.ru/s



https://resh.edu.ru/subject/lesson/6063/start/21120/
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ubject/lesson/4023/s
tart/149352/

84 Boinykinbie MHOrorpanHuku. Teopema Dinepa. 1

[IpaBunbHBIE U TOTYPABUIBLHBIE MHOTOT PAHHUKU

85 KoHnTtposnbhast pabora "MHororpaHHuKu" 1
https://resh.edu.ru/s

86 [TonsiTHE BEkTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1 ubject/lesson/4758/s
tart/21648/

87 CymMa BEKTOpOB 1

88 Pa3zHocTs BekTOpOB 1

89 [TpaBuio mapasienenurea 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

Paznoxxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE http s:ffresh.edu.nvs

91 HOKAIX B OHOM TIOCKOCTH 1 ubject/lesson/6404/s
tart/132055/

92 CkansspHO€E TPOU3BENCHUE 1

93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1

94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1

95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1

98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI 1

99 O06o0011eHne U cUcTeMaTU3alus 3HAaHUN 1

100 HToroBast KOHTpOJIbHAS paboTa 1

101 Wrorosast KoHTpOJIbHASA paboTa 1

102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

N KosmnuecTBo yacos DIeKTPOHHBIE
]
o/ Tema ypoka Konrpoar  Ilpakruuec /[lara uudposbie
Y Bcero HbIE KHe u3yyeHusi  oOpa3oBaTeJIbH
n
padoThbI padoThsI ble pecypchbl
1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"
https://resh.edu.ru/
subject/lesson/572
5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1 4/start/21892/
BEKTOPOB" https://resh.edu.ru/
subject/lesson/572
3/start/149167/
3 [loBTOpeHue Temsl "BbrunciieHne yriia Mexay 1
BEKTOPAaMH B IIpocTpaHcTBe"
4 [ToBTOpEeHME TeMbl "YpaBHEHHE NPSIMOM, IPOXOAALIEN 1
yepe3 ABE TOUKH"
5 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE IJIOCKOCTH, HOPMaJjlb, YypaBHEHUE
6 p P yp 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHue 1
JInHeWHBIe HEpAaBEeHCTBA, IMHEHHOE
8 P 1
MpOrpaMMHUPOBaHUE
JInHeliHbIe HEpaBEHCTBA, IMHEHMHOE
9 P 1
MporpaMMHUpOBaHUE
10 AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mex1y 1



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
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https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

MMpSAMBbIMH B MHOT'OT'paHHHUKAaX

AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexy

1 MJIOCKOCTSIMU B MHOTOTPaHHHUKAX

12 dopmyna pacCTOSHUS OT TOYKH J10 TUIOCKOCTH B
KOOpJAMHATAX

13 Haxoxaenne paccTostHui OT TOYKHU 10 TIJIOCKOCTH B
KyOe

14 HaxoxneHnue paccTositHUM OT TOYKHU JI0 TNIOCKOCTH B
IIPaBUJILHON IIMPAMUJIE

15 KoHTpoinbHas pabota "AHamuTuyeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T CJIE/I0B

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE TNIOCKOCTH,
MEePECEUCHUS TIPSIMBIX U TUIOCKOCTEH

19 [TapannenbHble NpsAMble U MIIIOCKOCTH: NapalliesIbHbIE
CeUYeHUs

20 [TapannenpHble NpsMbIE U IIIOCKOCTH: PACUET
OTHOULIEHUN

21 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH: YTIIBI MEXKITY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

22 CTaHJapTHHIC TTAPhI IEPIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUY MHOTOTPAaHHUKOB

93 [lepnienauKynsipHBIE IPSMBIE U TUIOCKOCTU: TEOpPEMa O
TpeX MepPIEeHIUKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:

BBIYUCJIICHUA IJIMH B MHOI'OI'PaHHUKAX




[ToBTOpEHUE: TIIONMIAU MHOTOYTOJIBHUKOB, (hOPMYITBI

25 JUTS TUTOIIA/IeH, COOOpaKeHus 1o00us
26 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (hOPMYITBI
JUTSI TITOA/ICH, COOOpaXeHHsI TOA00MS
97 [ToBTOpEHME: MIIOMIA I MHOTOYTOJILHUKOB, (DOPMYJTBI
JUTS TUTOIIAIeH, cCOOOpakeHus o00us
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN
28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
nojao0us
Inomany ceyeHnii MHOrOrpaHHUKOB: TUIOIIAN
29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
moa00ust
30 KonrponbHas pabdora "[loBTOpeHrE: MHOTOTPaHHUKH,
CEYEHHUs] MHOTOTPaHHUKOB"
31 00béM Tema. O0beM PSIMOYTOJIBHOTO :;f;égfj:sggzlgg
flapajeseimnesta 4/start/280336/
39 3agauun 00 yABOEHHHM Ky0a, 0 KBaJpaType Kyoa; o
TPHUCEKIUH yTiia
33 CrepeoMeTpHUeCKUe 3a]]a9d, CBA3aHHBIE ¢ 00BEMOM
MPsIMOYTOJILHOTO Tapasiesenumnea
34 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa MPSIMOYTOJHLHOTO MapaJlIeiIeuIea
https://resh.edu.ru/
35 O0BEM MIPAMOIA TPU3MBI subject/lesson/562
9/start/23082/
36 CrepeoMeTpHUSCKHE 33]]a9H, CBI3aHHBIC C

BBIUHCJIEHHEM 00BbEMOB IPSIMOMN TPU3MBI



https://resh.edu.ru/subject/lesson/4904/start/280336/
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https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

[IpuknanHble 3a1auu, CBsI3aHHBIE C 00BEMOM IIPSIMOM

37
MPU3MBI
Brraucnenue 065EMOB Tell C TOMOIIBIO https://resh.edu.ru/
38 onpeaenénHoro uarerpana. O0bEM HaKIIOHHON subject/lesson/404
MIPU3MBI 6/start/23207/
39 Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. O6bEM nupamuabl
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
MUPaMUJL C OOIIKUM yTIIOM
41 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
NUPAMHUJ] C OOILKM YTIJIOM
42 CrepeoMeTpHuueckue 3a1auu, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOM MPU3MBI
43 CrepeoMeTpHuuecKkue 3a1a4u, CBA3aHHbIE C 00bEMaMU
MUPAMU/IBI
44 [Tpuknanueie 3agaun mo Teme "OO0bEMBI TEN",
CBSI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI
45 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI
46 [Ipumenenne 00bEMOB. Brruncienue paccTossHust 10
IJIOCKOCTH
47 KonTponsnas padora "O6bEM MHOrOrpaHHuka"
[{unuHIprYeckas MOBEPXHOCTh, 00pa3yroIne http_s://resh.edu.ru/
48 . subject/lesson/630
LWJIMHIPUYECKON TOBEPXHOCTH 0/start/22490/
49 Mumuanp. Ipamont kpyrosou nunuuap. Inomans
MOBEPXHOCTH IIMIIMHIpA
50 Konnueckast moBepxHOCTh, 00pa3yrolre KOHUUYECKOM https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

nosepxHoctu. Konyc

subject/lesson/490
3/start/22646/

CeueHue KOHyca IUNIOCKOCTBIO, TTAPAIICTBHON

>1 TUIOCKOCTH OCHOBaHUS
59 Yceu€Hnsriii konyc. M300pakeHre KOHYyCOB 1
yCeuEHHBIX KOHYCOB
53 [Tnomaas 6OKOBOI MOBEPXHOCTH U IMOJTHON
MOBEPXHOCTH KOHYCa
54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpHruecKue 3ajaui Ha JOKa3aTebCTBO U
55 BBIUKCJICHHE, TOCTPOCHUEM CEUCHUN LIUINHIIPA,
KOHYca
CrepeomeTpHuyecKre 3aJaui Ha JOKa3aTeIbCTBO U
56 BBIUMCJICHHE, TOCTPOCHUEM CEUCHUN IIUIUHIPA,
KOHYca
57 IIpuxnagHeie 3a1a4n, CB3aHHBIE C TAJIUHIPOM
58 [Tpuknanubie 3a1a4u, CBSI3aHHBIC C HIUHAPOM
https://resh.edu.ru/
59 Cdepa u map subject/lesson/403
4/start/22791/
[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue
60 mapa u cgepsl INIOCKOCThI0. Bua n n3obpaxenue
nrapa
[Tepeceuenue cdepsl U mapa ¢ miockocThio. Kacanme
61 nrapa 1 cepsl mockocTeto. Bun u nzoOpaxkenue
nrapa
62 VYpaenaenue chepsl. [Lomanes chepsl u e€ gacrei



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/

63

Cummerpus chepsl 1 mapa

CTCpeOMCTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

64 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOi U mapom,
MMOCTPOEHUEM MX CEUEHUH IIJIOCKOCTHIO
CrepeoMeTpHuuecKue 3ajaui Ha JOKa3aTebCTBO U
65 BBIYHCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO
https://resh.edu.ru/
66 [IpuknanHbIie 3a/1a4u, CBsI3aHHBIC CO chepoii U IMTapoM subject/lesson/552
S/start/22875/
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAApTHBIE TI0100Us
68 Paznmunbie KOMOMHALIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB
69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus "
70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus"
71 KonTponbHnas pabora "Tena u noBepxHocTH
BparnieHus"
O0béMm nununaIpa. Teopema 06 00bEME MPSIMOTO http_s://resh.edu.ru/
12 subject/lesson/562
HHTHHADS 9/start/23082/
73 Brruncnenue 00EMOB TEJ C ITOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca
74 [Tnomaau 60KO0BOYM U MOTHON OBEPXHOCTH KOHYCA
75 CrepeoMeTpHUECKHE 33]]a9H, CBSI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa
76 [Ipuknanueie 3apaun mo Teme "OOBEMBI U TIIOMIAAN

MTOBEPXHOCTEN TEN"



https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

77

O0béM mapa u mapoBoro cexkropa. Teopema 06
00wéme mapa. [Tnomans cheprl. Crepeomerpuueckue
3aJ]auM, CBA3aHHbIE C BHIYHCIEHUEM 00BbEMOB H1apa,
[IApPOBOT'O CErMEHTA U IIAPOBOTO CEKTOPa

https://resh.edu.ru/

subject/lesson/491

0/start/23238/

78

[Mpuknanueie 3aaauu o Teme "OO0bEMEBI TN,
CBsi3aHHBIE C 00BEMOM IIapa M MJIOMIAIBI0 CEpPHI.
CoOTHOIICHUST MEXTY TUIOIIA/ISIMUA TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIe Tena B mpocTpaHcTBe. M3mMeHenne oobéma
npu nogooun. CTepeoMeTpuyecKe 3aauu,
CBSI3aHHBIC C BEIYMCIIEHUEM O0BEMOB Tel U IUIOMIAICH
MOBEPXHOCTEH

80

81

KonTtponpHas padora "[1nomany moBepXHOCTH U
00BEMBI KpyTJabIX TEN"

JBuxenus npoctpancTBa. OtoOpaxkenus. JBrkeHus
U paBeHCTBO Guryp. O61mue cBONCTBA JBMKEHUI

82

Buae! n1BukeHMil: napauielibHbIN NEPEHOC,
LIEHTPAJIbHAsA CHMMETPUS, 3€pKaJbHasi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM

83
84

[IpeobpazoBanus monodus. [Ipsimas u chepa Diinepa

FGOMeTpI/ILIeCKI/Ie 3ala4u Ha IPUMCHCHUEC NBUKCHU

85

86

87

Kontponbnas padota "BekTopsl B mpocTpancTse”

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHuil: "[lapamienbHOCTh MPSAMBIX U IIJIOCKOCTEN B
npocTpaHcTse"

O6o6mmaromiee nopropenue 11 moHSATHI U METOZOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus



https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/

3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o06matomiee moBTopeHue 11 MOHATHII U METOZI0B
kypca reometpun 10—11 xnaccoB, cucremMaru3anus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o06matomiee moBTopeHue 11 MOHATHII U METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTusanus
3HaHui: "O0beM MHOTOrpaHHHUKA"

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHuii: "O0beM MHOTOrpaHHUKA"

91

O6o6maromee nopropenue 11 MOHSITHI U METOOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHuii: "Ilnomanu noBepXHOCTH U 0OBbEMBI KPYTIIBIX

TCJI

92

O6o6mraromee nopropenue 11 MOHITHIA U METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHui: "Ilnomany NoBepXHOCTH U 0OBEMBI KPYTJIBIX

TCII

93
94

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

95

96

97

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHU I

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJib B pa3BUTHHU COBPEMCHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

98

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€




POJIb B Pa3BUTHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

100

101

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€

POJIb B pa3BUTHH COBPCMCHHbBIX HHXXCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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