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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  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX 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
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUH;

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

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON 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,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
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 OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECeKaroluect,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

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

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PAHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M 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. [[eUCTBUSA 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 mnapautenenunena. Teopema O PpaslIOXKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
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 WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
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
cHUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
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 I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, 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 MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
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,  (OPMYJIHUpPOBATH 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 HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX 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 BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
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 JeUUUTH 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 Pa3iIMyHbIX (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
peleHns, COINOCTABIATh 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  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX 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 paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXKIaTh TMPOIECC U PE3yabTaT padOoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb 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 3a/1a4 U MPOBEICHUN MaTeMaTHYECKUX 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 MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH 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, NpsMOYToJIbHBINA Mapajuiesenumnes, 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 (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

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 IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
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,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
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
1[eJI0M, 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, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
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 MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIEH 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
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasl,
IJI0CKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Bxonnas KOHTPOJIbHAasA pa60Ta

1 Henemns

1 senens

1 genensa

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

2 Heneis

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, ©300paKeHHEe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CIIEICTBUS U3 HUX

2 Hemeis

2 Henens

3 Henmens

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE

3 Hemens




CICACTBUA N3 HUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

MIPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus MoMTydeHHBIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUYCHUM Pa3sHbIMH IBETaAMU

N300paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxkeHue nepeceueHus MoaydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETaAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUYeHUM Pa3HBIMH IBETaAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBbI, KOTOpBIE TPOXOAT Uyepe3 ux peodpa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

MeTton ciIeIoB O MMOCTPOCHUMA cedeHU

Mertoa cresioB Jist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IJIOCKOCTEN

3 Henens

4 wenensa

4 wenensa

4 genens

5 nenens

5 Henens

5 Henens




16

Meroa cneqoB AJisi MOCTPOCHHUS CEUYEHUH.
CaolicTBa nepeceYeHuid NPAMbIX U
IIJIOCKOCTEN

6 Henmens

17

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
MIOCTPOEHUS

6 Henens

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MMOCTPOCHUS

6 Henens

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1UCh HI1aroB
MOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alIHCh I1aroB
ITOCTPOEHUS

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

KonTponbnas padora Ne 1 o teme
"Akcuomel crepeomeTpun. CeueHus"

7 Henens

7 "Henmens

7 Henens

8 Henmens

8 Henmens




24

B3anMHOe pacnosnokeHue npsmMbIX B
npoctpaHcTBe. CKpeluBaroIuecs npsivble.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

8 Henmens

25

26

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM MapasuienbHON
JTAHHOU MPSIMO, TPOXOAIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIexKaIlel Ha TaHHOM
npsimoii. JlemMa o nepeceueHun
MapajuIeNbHBIX TPSIMBIX IIJIOCKOCTHIO

[TapannensHoCTh Tpex npsAMbIX. Teopema o

TpEX MmapauIeNbHBIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

9 Henmens

9 Henens

27

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3006paxenue pazHbIx Guryp B
napasieIbHOM MPOEKIUH

9 uenens

28

29

30

31

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
TPSIMBIMH

3aza4yn Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTHs: MapaIeTbHOCTh NPSIMON U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
napayieIbHOCTH MPSMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMON U
TUTOCKOCTH

FCOMCTpI/I‘{CCKI/IC 3aJa4d Ha BBIYHMCJICHUC U

10 venens

10 venens

10 menens

11 menens




JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YePTEkKE U
MapaJyIENbHOIO IPYrou npsmoiut. Pacuér
OTHOIICHUI

11 wenensa

33

[MapannensHas MpoeKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napajuiesienune1a i MpU3Mbl

11 wenena

34

35

36

37

38

[TapannensHbie maockoctu. [lpusnaku
MapajuIeIbHOCTH JBYX IUIOCKOCTEH

TeopeMa O MMapaJuICJIbHOCTH U
CANHCTBCHHOCTH ITJIIOCKOCTH, HpOXOI[SIH.ICfI
4gepe3 TOUKY, HC NPUHAJICIKAITYIO JTaHHOM
IUIOCKOCTH U CIIEACTBUS U3 HEE

CBoiicTBa napajieNbHbIX TUIOCKOCTEN: O
MAPAJTIENBHOCTH MPSAMBIX [IEPECEUCHUS TTPU
MIEPECEUCHUH JBYX MapalIeIbHbIX
IJIOCKOCTEN TpEeThen

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSIMOM ©
JBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

[ToBTopenue: reopema [Tudaropa Ha
TUIOCKOCTH

12 uenens

12 wenens

12 wenens

13 menens

13 Henens




[ToBTOpEHME: TPUTOHOMETPUS

39 13 nenens
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U PSIMOYTOJIBLHOTO

40 Y Moyt 14 nenens
napajuiesienumneaa
Brruncnenue IMH OTPE3KOB B KyOe U

41 p y 14 menens
MPSIMOYTOJILHOM Tapasiiesenure e
IlepneHUKyYISAPHOCTD NPSMOM U IJIOCKOCTH.

42 [Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMON U 14 nenens
IJIOCKOCTH
[lepneHuKyISPHOCTB MPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U 15 nenens
TJIOCKOCTH
Teopema o cyiiecTBOBaHUU U
€IUHCTBEHHOCTH IPSIMOU, IIPOXOAAIIEH

44 P > 1P 15 nenens
gepe3 TOUKY IPOCTPAHCTBA U
MEPICHIUKYIISIPHOM K TUIOCKOCTH
[TnockocTH U epNeHAUKYISIPHBIE UM

45 p yip 15 nenens
MpsiMble B MHOTOTPAaHHHUKAX
[TnockoCTH ¥ IepIIeHAUKYIISIPHBIC HM

46 p yip 16 wenens
MpsiMble B MHOTOTPAaHHHUKAX
[Mepniermukyssip u HaknoHHas. [locTpoeHue

47 P yip P 16 venens
MEPIICHINKYIIAPA U3 TOYKH Ha TPSIMYIO
[Mepniennukynsip u HakinoHHas. [locTpoeHue

48 P yip p 16 wenens
MEPIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
Teopema o TpEX mepneHIUKYIApax (mpsaMast

49 p p p ynapax (mp 17 wenens
u oOpaTHast)
Teopema o TpEX mepneHIUKYIApax (mpsmast

50 p p p ymapax (np 17 wenens

u oOpatHasi)




o1 Yron Mexay CKpeUMBAOIIUMUCS PIMbIMHU 17 nenens
[Touck neprneHAUKYASIPHBIX MPSMBIX C

52 . 18 nenens
MIOMOIIBIO IEPIIEHIUKYIISPHBIX TUIOCKOCTEH

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE 18 nenens
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO 18 nenmens
OPTOTrOHAJILHOM MPOEKIINH
[Toctpoenue ceuenunii Kyoa, MpU3MBI,

55 MPaBUJILHON MUPAMHUJIBI C IOMOLIBIO 19 menens
OPTOTOHAJILHOM MPOEKIINH
CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO

56 mockocTH. [limockocT cummeTpuii B 19 menens
MHOTOTpaHHUKAX
[Ipu3Hak nepneHIuKyJISpHOCTH IPSIMOM U

57 p p yip p 19 menens
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUH
[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

58 p . p 20 menens
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér

59 P . P 20 Henens
paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH
CriocoObl OIyCTUTH NEPIEHANKYISAPBIL:

60 CUMMETpPHUS, CABUI TOUKH IO NapaJlIeIbHON 20 nenens
IpsAMOI
CaBur 1o HenapauieIbHON IPIMO

61 p . p ’ 21 menmens
W3MEHEHHE PACCTOSTHUH
KonrtponbHas padora Ne 2 "B3zaumnoe

62 PacrosoKEeHUE NMPSMBIX U TNIOCKOCTEN B 21 nenens
pocTpaHcTBe”

63 IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha 21 nenens




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

22 "Henensa

65

66

FGOMeTpI/I‘ICCKI/IC MCTOJbI BBIYUCIICHUS yIjIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

22 "Henensa

22 "Henena

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYJISIPHBIX ITIOCKOCTEN

23 "Henensa

68

69

70

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O IIPSIMOM IepeceUeHus IByX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA IPIMOYTOJIbHOTO
napajuleJIenune1a

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
napajijieacnuiiea U CJICACTBUC U3 Hee

23 "Henensa

23 "Henensa

24 wenensa

71

CrepeoMeTpriecKkre 1 MPUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

24 uenens

72

73

[ToBTOpEHME: CKPEIIMBAIOIIAECS TIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHbIX ILIOCKOCTEM Ha

24 genens

25 Henensa




CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYAUAX

PaccrosHue oT TOUKH J0 IINIOCKOCTH,

74 g 25 Henens
paccTosiHUE OT MPSMOM JI0 IIIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPETUBAIOIIUMHUCS TPSIMBIMH C TIOMOIIIBIO 25 "Henensa
MEePIEHIUKYISIPHON TIJIOCKOCTH
Tpéxrpanusiil yroi, HepaBEHCTBA IS
TpeXrpaHHbIX yrioB. Teopema IIudaropa

76 pexIp yr p (aropa, 26 Henmens
TEOpEeMbI KOCUHYCOB U CHHYCOB JJIs
TPEXTPAHHOTO yriia
Di1eMeHTHI chepUIECKON T€OMETPHU:

77 bep p 26 "Henena
reo/ie3NUecKue JNHUU Ha 3eMIIe
KonTtponsHasg padota Ne 3 1o teme "YTIbl U

78 P " P 26 Henens
paccTostHUS
CucremaTtuzanus 3HaHui "MHOrorpaHHuK U

79 \ 27 "enens
€ro DJIEMEHTEHI
IImpamuna. Buger nupamuy. IlpaBunsHas

80 P p p 27 "enens
nMpamua
IIpusma. Ipssmas ¥ HaKJIIOHHASA IIPU3MEL.

81 p p p 27 uenmeis
[IpaBunbpHas npusma
IIpsimoii mapajienenunesn, OpIMOYTOJIbHBIN

82 p P » TIPAMOYT 28 Henens
napajuieNnenumnena, Kyo
Brimykisie MHOTOrpaHHuKH. TeopeMa

83 N yE P P 28 Henens
Olinepa
Brimykisie MHOTOrpaHHUKH. TeopeMa

84 YK P p 28 Henens

DOiinepa. [lpaBunbpHbIe U OMyNIpaBUIbHBIE




MHOT'OrpaHHUKHA

KontponbHas padota Ne 4 o Teme

85 1 29 neneins
"MHororpaHHuku" A
ITousatue BEKTOpAa HA INIOCKOCTH U B

86 P 1 29 nenens
IIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1 29 Henens

88 Pa3nocTh BekTOpOB 1 30 menensa

89 [TpaBwiio mapamienenumena 1 30 Hemens

90 YMHOXXEHHE BEKTOpa Ha YUCIIO 1 30 Henensa
Pa3noxxenune BekTopa 1o 6asucy Tpéx

91 p }: p 1 31 Henens
BEKTOPOB, HE JICXKAIIHUX B OJTHOM IJIOCKOCTH

92 CkansipHoe pou3BeACHNE 1 31 nenens
Brruncienue yriia Mexxay BEKTOPaMU B

93 yr y p 1 31 "Henensa
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 32 Henmens

95 IIpocreimue 3a1auu ¢ BEKTOpaMH 32 "enens

96 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 32 Henmens
IIpomexxyrounas arrectanus (Htorosas

97 P T e ( 1 33 Henenst
KOHTpOJIbHAs paboTa)
IIpomexxyrounas arrectanus (HMtorosas

98 P yr s ( 1 33 Henens
KOHTpOJIbHast paboTa)

99 O0001IeHE U CUCTEMATH3AIMs 3SHAHUH 1 33 "emens

100 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 34 uenens

101 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI 1 34 uenens

102 O00011IeHIE U CUCTEMATH3AaLUS 3HAHUI 1 34 uenens

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Hara uudgposbie
Ne i/ Tema ypoka KouTpoabHubie
Bcero U3yYeHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1 |
Hezens
Ha IJIOCKOCTH M B IIPOCTpaHCTBE"
[ToBTOpenue tems! "CxkanspHoe
2 1 1 Henens
MPOU3BEJCHNE BEKTOPOB"
[ToBTOpenue Tems! "Boruncnenue yria
3 1 1 Henens
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpeHue Tembl "Y paBHEHUE TIPSIMOM
4 ’ 1 2 Heaenst
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 Bxonnas koHTpoJibHas paboTa 1 1 2 Hepens
6 YpaBHEHHE IITIOCKOCTH, HOPMaJb, 1 2 wenens
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npou3sBeneHue 1 3 Henens
8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1 3
Hezaens
MporpaMMHUpPOBaHUE
9 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1 3
HeJenst
MporpaMMHUpPOBaHUE
AHaTMUTUYECKHE METOIBI pacyéTa yria
10 1 4 genens
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
AHaTMTUYECKHE METOIBI pacyéTa yria
11 1 4 nenenst
MEXy TIIOCKOCTSIMA B MHOTOTpaHHUKAX
®opmyna pacCTOSHUSA OT TOUKH J10
12 1 4 genens
MJIOCKOCTH B KOOPJMHATAX




Haxoxnenue paccTossHUM OT TOYKHU 10

13 5 nenens
MIJIOCKOCTH B KyOe
Haxoxaenne pacCTOSHUM OT TOYKHU 10

14 . 5 Henens
TUTOCKOCTH B MPABUJIBHON TUPAMUIE
KontpoarHas padora Ne 1 mo teMe

15 " P P " 5 Henens

AHaMTHYECKasi TEOMETPUS

CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC

16 6 Hemens
MHOTOI'PaHHUKH

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 6 Henmens
CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IIJIOCKOCTH, TIEPECECUCHUS MIPSAMBIX U 6 Henens
IIOCKOCTEH
[TapaiuienpHBIE IPSIMBIE U [IIOCKOCTH:

19 P p 7 venens
napauIeIbHbIC CCUCHUS
[TapaiuienbHBIE IPSIMBIE U [IIIOCKOCTH:

20 P . p . 7 "Henmens
pacyér OTHOIICHUH
[NapamiensHble IPSIMBIE U INIOCKOCTH: YIIIBI

21 P p T 7 Henens
MEXy CKPEIUBAIOIUMUCS TPSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH:
CTaHIapTHBIE ITaphl NEPHEHIUKYIITPHBIX

22 P . P P YIp 8 Henens
TUTOCKOCTEH U MIPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB
[leprieH UK YIISAPHBIE TIPSIMBIE U INIOCKOCTH:

23 p yip p 8 Henens
TeopeMa O TPeX MEePIEeHIUKYIIApax
[leprieHAUKYIIPHBIE NIPSIMBIE U TIJIOCKOCTH:

24 p yip p 8 Henens
BBIUMCJICHHS ITTHH B MHOTOTPaHHUKAX
[ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIbHUKOB,

25 9 Henens

(dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

9 Henens

9 Henens

10 menens

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

10 uepnens

30

31

32

KonTtponbsnast padora Ne 2 o teme
"IToBTOpEHNE: MHOTOI'PaHHUKH, CEYEHHUS
MHOTOTPaHHUKOB"

O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJIa

10 uenens

11 menens

11 menens

33

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

11 nenens

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

12 Henens

12 wepnens

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C

12 "Henens




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 N 13 nenens
TPSIMOU TIPU3MBI
Brruncienne o0ObEMOB TEIN C IIOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém 13 menens
HAKJIOHHOM MPU3MBI
Brrunciienne 0065EMOB TEII C ITIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém 13 nenens
MAPaMUIbI
dopmyna 00bsEMa upamuisl. OTHOIIEHHE

40 PMY. p 14 uenens
00BeMOB UpaMu ¢ OOLIUM YIIIOM
dopmyna 00bEMa mupamuasl. OTHOIIEHHE

41 PMY p 14 wenens
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
CrepeoMeTPHUUECKHE 3a0a9H, CBSI3aHHBIE C

42 p p N ’ 14 nenens
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTPHUUECKHE 3a0a9H, CBSI3aHHBIE C

43 p p ’ 15 Henens
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM 15 nenens
TIPU3MBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

45 " . 15 nenens
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUJIBI
[Tpumenenue o0bEMOB. Borunicnenue

46 16 nenens
PACCTOSHUS JI0 TIOCKOCTH
Kontpoabnaas padora Ne 3 o teme "O0BEM

47 P P " 16 nenens
MHOTOTpaHHHKA
Hunuaaprdeckas HOBEPXHOCTh

48 P p ’ 16 wenens

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

49 17 nenens
[Imomane MOBEpXHOCTH LUIUHIAPA
Konnueckast oBepXHOCTh, 00pa3yroIue

50 N p » OOPAsyIo 17 wenens
KOHHYECKOU moBepxHocTU. KoHyc
Ceuenne KOHycCa INIOCKOCTBIO

51 }j ’ 17 wenens
napauIeIbHOM MIIOCKOCTH OCHOBAHUS
Yceuéuuslii konyc. M300paxkenne KOHYCOB

52 . y p Y 18 meneins
U YCEYEHHBIX KOHYCOB
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM

53 18 menens
MOBEPXHOCTH KOHYCa
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM

54 18 nepens
MOBEPXHOCTH KOHYCa
CrepeomMeTpHUeCKHUE 3aa4K Ha

55 JIOKa3aTeILCTBO U BLIYKCIICHHE, 19 nenens
MMOCTPOCHHUEM CEUYCHUH IIWIIHHIPA, KOHYCa
CrepeoMeTpuuecKkre 3aauu Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 19 nenens
MOCTPOCHUEM CEUYCHUH IIUIMHIPA, KOHYCa
ITpuknaguble 3a0a4n, CBA3aHHEIE C

57 P ’ 19 nepens
[UIHHIPOM
IIpukiagHele 3a0a4H, CBI3aHHBIE C

58 p ’ 20 Hegens
ITUTHHIPOM

59 Cdepa u map 20 nenens
[Tepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u chepsl TUI0CKOCTRIO. Buy u 20 "Henmens
u300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO. 21 Henmens




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 . 21 wenens
yacrei

63 Cummetpus cdepsl U mapa 21 nepens
CrepeomeTpHuuecKue 3a1a4u Ha
JTIOKA3aTEebCTBO U BBIYUCIICHUE, CBSI3aHHBIC

64 . 22 Henens
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha
JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

65 N 22 wenens
co chepoii U apom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
[IpukitagHble 3a1a4m, CBsI3aHHbBIE CO cPepon

66 P ’ Pep 22 uenens
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUNCJIEHHSI B OKPY)KHOCTH, CTaHIapTHBIE 23 Hepnens
Iog00ust
Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U

68 23 Henens
MHOTOTPaHHUKOB
3amauu o Teme "Tena v MOBEPXHOCTH

69 " 23 "Henens
BpaleHus
3anaun o teme "Tena U MOBEPXHOCTH

70 " 24 nenens
BpalleHus
KonTponbhas padota Ne 4 o reme "Tena u

1 " 24 nenens
MOBEPXHOCTHU BpaIlleHUs
O0péM rmnHIapa. Teopema 00 00BEME

72 P p 24 "enens

MpAMOTo MUJINHApPA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

25 Henens

74

75

[Tnomaay 60KOBO U MOTHOM MOBEPXHOCTH
KOHYyCa

CTepeOMCTpI/ILIeCKI/IC 3aga4u, CBsA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIMHApPA, KOHYCa

25 Henens

25 Henens

76

[Mpuknanueie 3apaun mo Teme "OO0BEMBI U
IJI0IIaAu oBepxHoCcTel Ten"

26 Henens

77

O06bém mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMApOBOI'0 CEKTOPa

26 Henens

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

26 Henens

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
[IOBEPXHOCTEN

27 wenens

80

81

KonTponbhas padota Ne 5 o reme
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

JBmxenus npoctpancTBa. OToOpakeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. OOuime

27 "Henens

27 venens




CBOMCTBA JIBUKEHUI

82

83

Buapl nBrkeHuUiA: napajuiebHbIA MEPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKaIbHas
CUMMETpHSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

28 Henens

28 Henens

84

FeOMeTpI/IquKI/Ie 3aa4u Ha IPUMCHCHUC
JABHMXXCHUA

28 Henens

85

86

87

88

KonTtponbsnast padora Ne 6 o teme
"BexTops! B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucremaTtuzanus 3Hanuii: "llapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

Ob6o6uaromee noropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
CUCTEMaTH3alysl 3HaHui: "BekTopsl B
npocTpaHcTae”

29 Henens

29 Henens

29 Henens

30 "Henens

89

O6o06matomee moBTopenue 11 moHITHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

30 "Henens

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,

30 uenens




cucreMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHUKA"

91

Ob6o6maromee noropenue 11 moHsATH 1
MeTOo10B Kypca reomerpun 10—-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tl

31 "Henens

92

93

94

O6o06matomee moBropeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTteMaTusanys 3Hanui: "I[homanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

[Tpomexyrounas arrectanus (Mtorosas
KOHTpOJIbHAsE paboTa)

[Tpomexyrounas artectanus (Mtorosas
KOHTpOJIbHAsE paboTa)

31 "enens

31 "enens

32 "enens

95

96

97

[ToBTOpenue, 06o0IIEHNE U CUCTEMAaTH3aITUs
3HAHUM

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPECOMECTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT! 5071

32 "enens

32 "enens

33 Henens

98

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK
HAyKU U €€ pojib B PA3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

33 Henens

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

33 "Henens




Ucropust pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA

34 »wenens

Wcropus pa3BuTus CTEPEOMETPUM KaK
101 HAyKU U €€ poJib B PA3BUTUHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

34 »wenens

Hcropust pa3BUTHS CTEPEOMETPHU KaK
102 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

34 wenens







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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