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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TAK KaK 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe NpU  HU3YyYEHUU
0Oy4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopMaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCTIOJIb30BAHUEM MATEMATUKH.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHEe  yYMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HAa YEpTEKaX, MOAENAX U B peaJbHOM
MHApPE MHOIOTPAaHHHMKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHUS BIAJE€Th METOJAMHU JI0KA3aTeIbCTB M aJIrOPUTMOB
pelieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33/]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  MpHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBistorcs: «lIpsmble W TUIOCKOCTH B HPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
T€OMETPUUYCCKUMH IMOHATUSIMH M HABBIKAMU TTOCJICIOBATEIHLHO M TIOCTYIIATEIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHumManuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOKCHUIO HW3YYEHUS MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Hezaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, IIOCKOCT,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IIOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienpHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM A0  IJIOCKOCTH,  HOpoekuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIockocTer. TeopeMa 0 TPEX NMEPIEHIUKYIApaXx.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMON M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, OPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS HPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3IOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MbI, HWIMHAPA, MUPaMUAbl U KoHyca. OO0BEM 11apa U MIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl u 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTeio. [loHsATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs W paBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHECHTpaJIbHAasl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W WCCIEI0BATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

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

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SICHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1aud,
KOMMEHTUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HMHTEJVIEKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MAaTEMATUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPHIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBIeHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSTUS B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecKd  c(hopMynnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE TE€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOIOTHA.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEpUPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMU BpAIICHUS: IIWIHHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs MO 00US;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeoMeTpuueckre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOM (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOX/JICHUE T€OMETPUUECKUX BEITUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eckKu  C(POPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX ATamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnonoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

07.09.2023

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonATHs cTepeoMeTprn: TOUKa, Ipsimas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

08.09.2023

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

08.09.2023

[TonsTHs: IEpeceKaronIrecs MIOCKOCTH,
NIepEeCceKaroIINecs MpsiMasi ¥ TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

14.09.2023

15.09.2023

15.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

21.09.2023




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

22.09.2023

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

22.09.2023

10

N306paxkenue ceueHuit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pébpa. M3obpakeHne nepecedcHus
IIOJIY4EHHBIX IJI0CKOCTEeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

28.09.2023

11

N306paxkenue ceueHuit nupamubl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
MIOJIy4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

29.09.2023

12

N306paxkenue ceueHunit nupamuabl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UX
pé6pa. N3o0paxeHue nepeceueHms
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

29.09.2023

13

N306paxkenue ceueHnit nupamuabl, Kyoa u
MPU3MBI, KOTOPbIE TPOXOIAT Yepe3 X
pE€opa. N3o0pakeHne nepeceueHus
MOJIy4EeHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU LIBETAMU

05.10.2023

14

Mertop creoB it MOCTPOSHUS CeUeHUN

06.10.2023




15

16

17

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PsIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS

06.10.2023

12.10.2023

13.10.2023

18

[TocTpoenue ceuenunii B nupamue, Kyoe mo
TpéM TOoukam Ha péopax. CozgaHue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

13.10.2023

19

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19.10.2023

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20.10.2023

21

22

[ToBTOpenue nmnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pa3Butus
MJITAHUMETPUU U CTEPEOMETPUM

20.10.2023

26.10.2023




23

24

25

26

27

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpernuBaronmecs
npsimble. [Ipu3Haku cKpenuBaronmxcs
npsmbix. [lapansenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CyliecCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM MPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoiu. JleMMa o nepecedeHnn
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauieNbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJJIEIBHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
buryp B napaiienbHON MPOSKIIUU

27.10.2023

27.10.2023

09.11.2023

10.11.2023

10.11.2023

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOI
MEXAY NPSMBIMU

16.11.2023

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeNOBaHUE, CBA3AHHLIC C
pacIOJIOKEHHUEM IIPSAMBIX B IIPOCTPAHCTBE

17.11.2023

30

[onsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.

17.11.2023




31

32

CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

['eomeTpryeckue 3aaun Ha BIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsiMoil. Pacuér
OTHOLLEHUN

23.11.2023

24.11.2023

33

[TapannensHas npoexus, MPUMEHEHUE TSt
MOCTPOCHHSI CEUEeHUH KyOa 1
napasienenunena. CBoncTBa
napajuieenumnea u mpu3Mbl

24.11.2023

34

35

36

37

[Tapannensuble muockoctu. IlpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIGfI
yepes TOUYKY, HE MPUHAIJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUH IBYX IapaliIeIbHBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIF0YEHHBIX MEXy MapajieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUSHUH MPSIMOH ©
JBYMsI TTapaJIeIbHBIMU TIOCKOCTSIMU

30.11.2023

01.12.2023

01.12.2023

07.12.2023




38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

08.12.2023

08.12.2023

40

41

42

43

CgoiicTBa Ky0a 1 MPsIMOYT'OJIHLHOTO
napajuleienuIe1a

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

[IeprieHIUKYIAPHOCTH NPAMOU U
iockocTH. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH

14.12.2023

15.12.2023

15.12.2023

21.12.2023

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH
yepes TOYKY MPOCTPaHCTBA U
MEPIECHIUKYISIPHOMN K INIOCKOCTH

22.12.2023

45

46

47

[I;mockocTH U nepneHIuKyIIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

[110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
npsIMbIe B MHOTOTPaHHHKAX
[leprienaAuKynAp U HAKIOHHAS.
[TocTpoenue nepneHuKysgpa U3 TOUKU Ha
IPSIMYIO

22.12.2023

28.12.2023

11.01.2024

48

[lepneHauKyIsip ¥ HaKJIOHHAs.

12.01.2024




49

[TocTpoeHne NepneHINKYIApa U3 TOYKU HA
PSIMYIO

Teopema o TpEX mepreHANKYIIAPax
(mpsimast 1 oOpaTHas)

12.01.2024

50

51

52

Teopema 0 TpEX nepHEeHAUKYIIPAX
(mpsiMast 1 oOpartHas)

VYros Mexay CKpeLMBaOIUMUCS
PSIMBIMH

[Touck meprneHANKYISIPHBIX MPSMBIX C
MOMOIIBIO EPIIEHANKYISIPHBIX
IUIOCKOCTEH

18.01.2024

19.01.2024

19.01.2024

53

54

55

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceueHuit Kyoa, mIpU3MBL,
MPABUJIbHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceuenuii kyoa, MpU3MBI,
NPaBUIBHOMN MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

25.01.2024

26.01.2024

26.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTH. [limockocT cummeTpuil B
MHOTOTpaHHHUKaX

01.02.2024

57

58

[Ipu3Hak nepneHaAuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIEACTBUE CUMMETPUHI

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 MJIOCKOCTH

02.02.2024

02.02.2024

59

IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

08.02.2024




60

61

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH I10
NapaJuIeIbHON IPSIMOU

Casur 1o HenapasuieJIbHON IPsSMOH,
M3MEHEHHUE PACCTOSIHUM

09.02.2024

09.02.2024

62

KonTtponsnas padora "B3anmuoe
PaCION0KEHUE NMPAMBIX U INIOCKOCTEN B
npocTtpaHcTBe"

15.02.2024

63

[ToBTOpEHME: yroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

16.02.2024

64

65

66

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/Ie METOAbI BEIYMCIICHUA

yriia MEXAy NpAMBIMA B MHOT'O'PAaHHUKAX

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

16.02.2024

22.02.2024

29.02.2024

67

68

69

[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHAUKYISPHBIX MIJIOCKOCTEN

[Ipu3Hak nepneHAuKyIspHOCTH
IJIOCKOCTEN; TeopemMa O MpsIMOM
MepEeCEeUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH
[IpssMoyropHBIN TapauieIenunen; Kyo;
M3MEPEHMUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiejaenumnena

29.02.2024

01.03.2024

01.03.2024




70

71

TeopeMa O AuaroHajiv MnpsaMOyroJibHOTO
napajjiejienuicaa u CJICaACTBUC U3 Hee

CrepeoMeTpHuuecKkre U MpUKIIaTHbIe

3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCioIOKECHHUEM IIPAMBIX U IINIOCKOCTHU

07.03.2024

14.03.2024

72

[ToBTOpEeHME: CKpENIMBAIOIIUECS MPSMBIE,
napajuiebHble TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKaX

14.03.2024

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX

15.03.2024

74

75

76

PaccrosiHre OT TOUKH 10 TNIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKAY
CKpCIIMBAKOIHUMUCS ITPAMBIMHU C ITIOMOIIBIO
HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

15.03.2024

21.03.2024

22.03.2024

77

DneMeHThI CheprUIeCKO TeOMETPHH:
reoIe3MuecKue JJMHAN Ha 3emIie

22.03.2024

78

79

Kontponbnas padota "Yrib1 u
paccrostHus"

Cucremaruzanus 3HaHuN "MHOTrorpaHHUK
U €T0 JIEMEHTHI"

04.04.2024

05.04.2024

80

[Tnpamupna. Buael mupamua. IpaBunbsHas

05.04.2024




nmupamMmuaa

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

11.04.2024

81
ITpaBwibHas mpusma
22 [Ipssmot napainenenunen, 12.04.2024
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo
23 Breinykibie MHOTOrpaHHUKHU. Teopema 12.04.2024
Oitniepa
Brinykiieie MHOrorpanHuku. Teopema 18.04.2024
84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIbHBIC
MHOTOTPaHHUKHU
85 KonTtposnpHas pabora "MHororpaHHUKT" 19.04.2024
36 [TonsiTre BEeKTOpa HA MJIOCKOCTH U B 19.04.2024
IIPOCTPAHCTBE
87 CyMMa BEKTOpPOB 25.04.2024
88 Pa3nocTh BekTOpOB 26.04.2024
89 [IpaBuno mapamienenumnena 26.04.2024
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 02.05.2024
91 Paznoxenue BekTopa 1o 6aszucy Tpéx 02.05.2024
BEKTOPOB, HE JIeXKAIUX B OJHON MIIOCKOCTH
92 CkansgpHO€E TPOU3BENECHNE 03.05.2024
93 Brruucnenue yria Mex1y BEKTOpaMu B 03.05.2024
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 10.05.2024




10.05.2024

95 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1

96 Ipocreiimue 3a1a4un ¢ BEKTOPaMU 1 16.05.2024
97 [Ipocreiitime 3a1a4u ¢ BEKTOPaAMH 1 17.05.2024
98 O06001IEHEe ¥ CUCTEMATU3AIMS 3SHAHUI 1 17.05.2024
99 O6001IeHNE ¥ CHCTEMATH3aLUs 3SHAHUI 1 23.05.2024
100 Hrorosasi KOHTpOJIbHAs paboTa 1 24.05.2024
101 Hrtoroasi KOHTpOJIbHAs paboTa 1 24.05.2024
102 O000111IeHNE U cUCTEMATH3AlNS 3HAHUN 1 30.05.2024

OBIIEE KOJIMYECTBO YACOB I10 L2

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoxosuIei yepes 1Be TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE |
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE |
[IPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, IEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOA00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MNpAMOYIT'OJIBHOT'O

napajienenumneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI
43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn no reme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 WKJIaJTHBIE 33]]a4H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI
46 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYyca MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
WIAHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen
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Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"
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3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"
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Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA
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Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomanu 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"
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O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapoOBOTO
CeKTopa
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[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
TIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MMOTOOHBIX TEIl
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[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C
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BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI
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Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPATbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS
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88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWH:
"[lapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix Ten"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa
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95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIHsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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