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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JTOKA3aTEIbCTBE 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 nporpaMmbl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO 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 MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIOIIMX OIKCHIBATh UM U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE 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 MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

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



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI PaAclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
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», «J|BIKEHHUS 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
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca 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, yTOObI KO BCEM OCHOBHBIM, IPUHIIUTTHATIBHBIM BOIIPOCaM 00yJaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECeUUTh 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 YriIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaromuecss mnpsmble. [Ipu3Hakum CKpemumBarOMIMUXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajJIENbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHUE.
[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 MEPIEHINKYIIAPaX.

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 TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
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.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

11 KJIACC

Tesia Bpamenus

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

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 1apa U mapoBOro
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, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
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
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. Koopauuatel 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: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe 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 TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
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 MHPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUpPOBATH U  MPEOOpPa30OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/bCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa 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 MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU 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€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX IaTh TMPOIECC W Pe3yJabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKICHUN;

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 MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYyToJIbHBINA Mapajuieaenumnes, 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 IJIOCKOCTh, BBIMOIHATH U300pakeHUsT PUryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (pOopMyT;

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

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

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

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

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

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
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 PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
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
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA TOBEPXHOCTEH MHOTOIPAHHHKOB M TEJ BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

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, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBWXKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEYEHUs LMJIUHIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

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

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN 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 CUTYALlUU, IPUMEHATh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, pemaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 0606III€HIfC " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JJIeKTPOHHBbIE HU(PPOBbIE 00pa3oBaTebHbIE
pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,

bu6mmoreka LIOK https://academy-

1 e content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-
pasbresd P db2cabObdbf?
(OTpe3KOB), cepeIMHBI OTPE3Ka
Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.
bubmuoreka [{OK https://academy-
OcHoBHbI€ NpaBUiIa U300pakeHUs
2 content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-
Ha PUCYHKE TIOCKOCTH, db2cabObdbf7
MapauieNbHbIX IPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[TonsTHA: nepecekarommecs
bubmuoreka [{OK https://academy-
TIJIOCKOCTH, TIEPECEKArOITUECs
3 DAMAS H TLTOCKOCTE: content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-
P 1 : db2cabObdbf7
MOJIYITPOCTPAHCTBO
[TonsTHA: nepecekarommecs
bubmuoreka [{OK https://academy-
TIJIOCKOCTH, TIEPECEKArOITUECs
4 R — content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-
P 1 : db2cabObdbf7
MOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
. bubnmoreka [{OK https://academy-
MPOCTECHUIIUX MMPOCTPAHCTBCHHBIX
5 content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-

¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

b9213890e77d
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https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

bu6mmoreka LIOK https://academy-

6 (UTY. HECYIIECTBYIONIIX content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-
’ b9213890e77d
00BEKTOB
bubmuoreka I{OK https://academy-
AKCHOMBI CTEPEOMETPUU U TIEPBHIE
7 CHEMICTRIS 3 HUX content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935¢-
93341c0ca3bc
bubmuoreka I{OK https://academy-
AKCHOMBI CTEPEOMETPUU U TIEPBHIE
8 CHCIICTRIS H3 HUX content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935¢-
93341c0ca3bc
AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cnenctBus u3 HuX. CrocoOsl bubnmoreka [{OK https://academy-
9 3a7aHuA MPSIMBIX U IUNIOCKOCTEN B content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935¢-
npocrpancTe. O603HaYEHNS 93341c0ca3bc
MPSAMBIX U ITIOCKOCTEMN
N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U MPU3MBbI, KOTOpHIE
MIPOXOMAT uepe3 ux peéopa. bubmuoreka [{OK https://academy-
10 N3o0pakenune nepeceueHus content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
MOJYYEHHBIX MIOCKOCTEM. f6da8038efd2
PaCKpaHII/IBaHI/Ie MMOCTPOCHHBIX
CEUeHUH pa3HBIMU [[BETAMU
N300paxenune ceueHnil mupamMuibl,
KyOa U MPU3MbI, KOTOpbIE
MPOXOAAT uepe3 ux peéopa. bubmuoreka [{OK https://academy-
11 N3o0pakenune nepeceueHus content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-

TMOJIYUYCHHBIX ILTIOCKOCTEH.
PaCKpaH_II/IBaHI/IC MOCTPOCHHBIX
CEUCHUI Pa3sHbIMHU [IBETAMU

f6da8038efd2



https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

12

13

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOpbIE
IIPOXOAAT Yyepe3 Ux péopa.
N300pakeHue nepeceueHus
IIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue nocTpoeHHbIX
CEUCHHI Pa3HBIMH LIBETAMH

N3o0paxkeHue ceUeHn MIpaMuIbl,
Ky0a U MPU3MbI, KOTOpHIE
MPOXOJIAT uepe3 ux peéopa.
N300pakeHne nepeceueHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanre nocTpOeHHBIX
CCUCHH Pa3HBIMH LIBETAMH

bubmuoreka I{OK https://academy-

content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-

f6da8038efd2

bubmuoreka I{OK https://academy-

content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-

f6da8038efd2

14

15

Merton cinenoB yisi TOCTPOCHUS
CEeUYEeHU U

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

16

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U MJIOCKOCTEN

17

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aIUCh MIaroB OCTPOCHUS

bubmuoreka [{OK https://academy-

content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-

f6da8038efd2

18

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3manrie BBIHOCHBIX YEPTEXKEH U

bubmuoreka [{OK https://academy-

content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-

f6da8038efd2



https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

3aIlMCh IaroB NOCTPOCHHUA

19

20

21

22

23

24

25

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o Tpém ToukaM Ha p&dpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Cozanue BBIHOCHBIX YEPTEXKEHN U
3aIlMCh MIAroB MOCTPOCHUS

[ToBTOpEHME MIAaHUMETPUU:
Teopema o mponopIOHaTBHBIX
otpeskax. [lomobOue
TPEYrOJIbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHHUSX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHSA IITITAHUMETPUHN U
CTEPEOMETPUHU

KontponbHas padora Ne 1 o teme
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3anMHOe pacnonoxeHue npsMbIx
B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMple.
[Ipu3Haky cKpemmBaromMXCs
npsambix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

TeopeMa o Cyi1eCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMO

bu6mmoreka LIOK https://academy-
content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2

bubmuoreka I{OK https://academy-
content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2

POIII https://resh.edu.ru/subject/lesson/1418/

bubmuorexa [JOK

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



https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://resh.edu.ru/subject/lesson/1418/
https://resh.edu.ru/subject/lesson/6065/start/125651/

26

27

28

NapaJuIeIbHON JTaHHOU IIPSIMOW,
MPOXOASAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAIICH Ha
JTaHHOM npsiMoil. Jlemma o
MePECCUCHUH MapalICIIbHBIX
MPSIMBIX TTIOCKOCTBIO

[TapaniensHOCTh TpeX MPSIMbIX.
Teopema o Tpéx mapaenbHbIX
npsambix. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA

mapajyicJIibHOI'O IIPOCKTUPOBAHUS.

N3o06paxenue pazHbix Guryp B
napauieIbHON MPOSKITUH

[HenTpansHas npoekuus. YToui ¢

COHAITPaBJICHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

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

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

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpﬂMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPAMOMN

Y TIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak napaynenbHOCTH NPSIMON

" mwiockoctu. CBoOMCTBA
MapajuieIbHOCTH NPSIMOU U
IJIOCKOCTH

P31
https://resh.edu.ru/subject/lesson/6133/start/272668/

31

I'eomeTpuueckue 3anaun Ha



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

BBIYHMCIICHHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMapaJICIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
MIPOXOSAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTexKe U
MapajjIeIbHOIO IPYTroi MpsSMOil.
Pacuér orHOIIEHNI

33

[TapannensHas npoekuus,
MIPUMEHEHHUE JIJIs1 TOCTPOCHUS

CeUeHHI Ky6a H IapaJuICJICIIMIICaa.

CaoiicTBa napajuienenuneaa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
IIOCKOCTEMN

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

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOMN
IJIOCKOCTH U CJIEACTBUS U3 HEE

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

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPSIMBIX TIEpecedeHus Ipu
MIEPECEUECHHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEM TpeThben

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

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3Kax

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



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

38

MapajuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]TY
napauiebHBIMU IIJIOCKOCTSIMU; O
NepeceyeHny MpsMoii ¢ AByMs
napayuiebHBIMU IJIOCKOCTSIMU

[ToBTOpenue: reopema [Tudaropa
Ha IIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajulesenune1a

41

Boruncnenue UIMH OTPE3KOB B
Ky0Oe U IpsIMOYTOJIbHOM
napasJiesienue e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

bubmuoreka [{OK https://academy-
content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJI0OCKOCTH

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

44

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMO1A,
MIPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePIEHANKYISIPHON K MNIOCKOCTH

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

45

[ImockocTH M nepreHINKYISPHBIE

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



https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6129/start/131672/

UM IPSAMBIC B MHOTOT'paHHHUKAX

46

47

[1nockoCcTH U IepIEeHANKYIISIPHbIE
UM TIpSIMbIE€ B MHOTOTPaHHUKAX

[lepnienuKynsAp U HAKIOHHAS.
[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSIMYIO

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

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

48

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIspa us3
TOYKHU Ha MPSMYIO

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

49

50

51

Teopema 0 TpEX neprneHANKyIIpax
(mpsimast u oOpaTHast)

Teopema o TpEX NMeprneHaAuKyIIpax
(npsimast 1 oOpaTHas)

Yron Mexay CKpenuBarOIuMHUCS
MPSIMBIMU

Bbhttps://academy-content.apkpro.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650¢c7257 nbaunoreka IIOK

Buhttps://academy-content.apkpro.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257 6mmoreka [IOK

52

53

54

[Tonck nepreH MKy pHBIX
MMpsAMBIX C IOMOLIBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPAaBUJIBHON MMUPaMUJIBI C
IIOMOUIBI0 OPTOTOHAIILHOU
IIPOEKIINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOW MUPAMUIBI C
IIOMOUIBI0 OPTOTOHAJILHOU
IIPOEKIINH

56

CumMMeTpHs B MPOCTPAHCTBE



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257

OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cuMmeTpuii B
MHOTOTpaHHUKAX

S7

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

POII
https://resh.edu.ru/subject/lesson/4757/start/20566/

58

59

60

[IpaBuIbHBIE MHOTOTPAHHUKHY.
Pacuér paccTosgHMi OT TOYKHU 10
IUIOCKOCTH

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuid OT TOYKHU J10
IIOCKOCTH

CriocoObl OyCTUTh
HIEPIEHIUKYJIAPBL: CHMMETPUS,
CZIBUT TOUYKH I10 NapaJlJIeIbHON
psAMON

61

CrBur 1o HenmapaieabHOU
MPSAMOM, U3MEHEHUE PACCTOSHUI

62

KonTponbnas padora Ne 2 o teme

"B3aumHO€ pacmnosioxkeHne
MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B POU3BOJILHOM

TPEYTOJbHUKE, TECOPEMA KOCHMHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B



https://resh.edu.ru/subject/lesson/4757/start/20566/

IIPOCTPAHCTBE

65

66

67

I'eomeTprueckue MeToAbI
BBIYMCIICHUS YIJIa MEXKIY
IIPSAMBIMU B MHOTOI'PAHHUKAX

JByrpanueiii yroia. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAaHHOTO
yria

[leprnieHIUKyNSpHBIE MJIOCKOCTH.
CaolicTBa B3aUMHO
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH

POIII
https://resh.edu.ru/subject/lesson/6063/start/21120/

bubmuoreka I{OK https://academy-
content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-
d839e07af2a5

68

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOK
[epeceyeHus JIByX IIOCKOCTeH
NEepIEHANKYIISPHBIX TPEThei
IJIOCKOCTH

POII
https://resh.edu.ru/subject/lesson/4757/start/20566/

69

[IpssMOyTONBHBIN MapauIeIeIuIeT;
Ky0; U3MEpEeHHs, CBOMCTBa
IIPSIMOYT'OJIBHOTO
napajuiesenumena

POIII
https://resh.edu.ru/subject/lesson/5443/start/21270/

70

Teopema o nuaroHain
MPSIMOYTOJILHOTO
napajuieJienuIe/1a U CIeICTBUE U3
Heé

POIIhttps://resh.edu.ru/subject/lesson/5443/start/21270/

71

CrepeomeTpuueckue u
MPUKIIAIHBIC 33]]a9H, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX W IIIIOCKOCTH

72

HOBTOpCHI/ICI CKpCHIUBAOIHECA



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

IIpsIMBIE, ITAPaJUIEIIbHBIE IITIOCKOCTH
B CTaHJapPTHBIX MHOTOIPAaHHHUKAX

73

[Tapa napaenbHBIX MIIOCKOCTEH
Ha CKPEIIMBAIOIINXCS MPSMBIX,
paccTosiHue MEXY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

77

78

PaccrostHUE OT TOYKH 11O
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM
110 TNIOCKOCTH

Brruncnenue pacCTOSHUNA MEXIy
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYIISIPHON
IJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBa
JUISl TPEXTPAaHHBIX YIIIoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB Ul TPEXTPAHHOIO yria
DneMeHTHl chepruuecKoit
TEOMETPHUH: T€0JIE3UUECKUE JINHUN
Ha 3emie

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

CucremaTu3aius 3HAaHHI
"MHOrorpaHHuK U €ro 3J€MEHThI"
[upamupa. Buasl nupamu.
[IpaBunbpHas nupamua

81

[Ipusma. IIpsamas u HaKIOHHAS




npusMmsl. [IpaBunbpHas npuzma

[Ipsmoit napamienenunes,

bubmuoreka I{OK https://academy-

82 MPSIMOYTOJIBHBIN MapajuieIenunes, 1 content.apkpro.ru/lesson/alfaa434-6352-4200-a4aa-
Ky6 e8f21h34170e

83 Beimmykiibie MHOTOTpaHHUKH. 1
Teopema Ditnepa
Bbimykiiple MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIC U 1
MOJTYTIPaBHIbHBIE MHOTOTPAHHUKH

85 KonTponbHas padora 1
"MHororpaHHuku"

86 [TonsiTHe BeKTOpa Ha MIIOCKOCTH U 1
B IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1
OJTHOM TJTIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

93 Beruucnenue yria Mexuy 1
BEKTOpaMH B ITPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1

96 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1



https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

O0001IeHYE ¥ CUCTEMATU3 AU

98 . 1
3HaHUH

99 0606HvleHHe Y CUCTEMAaTH3aIHS 1
3HAHUU

100 HroroBas koHTposabHas paboTa 1

101 Hrorosas kKoHTpoOIJIbHAsI paboTa 1

102 O606HuleHI/Ie Y CHCTEeMaTH3aIus 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KounTpoabubie
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInHelHbIE HEPABEHCTBA, TMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy NMPSIMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéra yriia 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 ®dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajulesIbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPELMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNSIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHAaPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
moxooust

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKEeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJiesnenumnena
35 O0BEM npsIMOIt TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienue 00EMOB Tell C TOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€HHoro nurerpana. O0bém
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna oobéma nupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]au 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoM HUIUHID.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konunyeckas noBepXxHOCTb, 00pa3yroiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TNIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTU OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN LMINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cheps U miapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

74

ITmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMITHH/IPA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OO0BEMBI 1
IJI0IIaAu TOBEepXHOCTEH Ten"

77

78

79

OO0BEM 11apa U MAapOBOTro CEKTOPA.
Teopema 06 06béMme trapa. [lnomans
cdeprl. CTepeoMeTpUUYECKUE 3a/1a4H,
CBsI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, rapoBoOro CErMeHTa M IIapoBOTO
CEKTOpa

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM ILIapa U
iomaapio ceprsl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX Tl

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o0nEma mpu mogo0uu.
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IIIOIIAeH
IIOBEPXHOCTEH




80

KonTponbnas pabora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

82

83

JBmxenust npoctpancTBa. OToOpakeHusI.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOMCTBA JBMKCHUM

Bupl n1BukeHuil: napauiesbHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPHS, 3€pKallbHas
CUMMETpHUS, IOBOPOT BOKPYT IIPSAMOMI

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIeCKI/IC 3ala41 Ha MPUMCHCHUC
JABUMKCHU S

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”

Oo6o06muaromiee noropenue 11 noHATHH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocrpaHcrae”

Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BexTopsl B
nmpocTpaHcTae”

89

O6o6mmatomee nopropenue 11 nonsaruii u




MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

90

Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

91

O6o6maromee nosropenue 11 monsaruit u
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa

95

96

97

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

Hcropust pasBuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK




HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






