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INOACHUTEJIBHAS 3IIMCKA

['eomeTpus sSBISIETCS OJAHUM K3 0A30BBIX KYPCOB HAa YPOBHE CpeIHEro oOIiero oopa3oBaHus,
Tak Kak o0ecreynMBaeT BO3MOXKHOCTh HM3yU€HHUS JUCHUUIUIMH  E€CTECTBEHHO-HAYYHOM
HAIpPaBJIEHHOCTH U MPEIMETOB T'yMaHUTapHOTo Iukia. [I0CKOIBbKY JIOrMYECKOe MBIIUICHHE,
dopmupyemMoe TmpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUuu
FeOMETPUUECKUX 3aJlay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IPU PEIIEHUU 3aJ]ad e€CTEeCTBEHHO-HAYyYHOrO LMKJIA, B YaCTHOCTH (DU3MUECKHUX
3azad.

Llens ocBoeHus: mporpamMmbl ydeOHoro kypca «Il'eomerpusi» Ha yriayOI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYaJIbHBIX CHOCOOHOCTEH oOOydaromuxcs HpU H3YyYEHUH T€OMETPUHU, Kak
COCTaBISIONIEH mpeaMeTHON oOmactu «MaremaTuka U HHPOpMATHKa» uepe3 obecrneueHue
BO3MOXXHOCTH TPUOOpETEHHsI M HCIOJIb30BaHUS 0ojee TITyOOKHX T€OMETPHUYECKUX 3HAHUU U
NeHCTBUH, CHeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(heCcCHOHATBLHOTO
0o0pa3oBaHUs, CBSI3aHHOTO C UCIIOJIB30BaHUEM MAaTEMAaTHUKH.

[TpropuTeTHBIMH 3a7jauaMu Kypca '€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE, PaCIIUPSIOUIUMU U
YCHJIMBAIOIKUMU Kypc 6a30BOro ypOBHS, SIBJSIOTCS:

paciiMpeHue MpeAcTaBIeHUsl 0 T€OMETPUM KaK 4YacTH MUPOBOM KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dopMHpoBaHHE MPEICTABICHUS O NPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEMIIMX
MaTeMaTUYECKUX MOJIETISX, TO3BOJISIOLINX ONKCHIBATh U U3yYaTh Pa3HbIE SIBJICHUS OKPYKAIOILEr0
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o pasaeny «CrepeomeTpus» y4eOHOTO Kypca reOMETpHH;

(dbopMHpoBaHUE YMEHHMS BIaJIeTh OCHOBHBIMHU MOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTYPaX U UX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TEOPEM, (HOPMYJT U YMEHHE UX IPUMEHATh, yMEHUS T0Ka3bIBaTh
TEOpPEMBI U HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

dbopMUpOBaHHE YMEHHs paclloO3HaBaTh Ha dYeprexax, MOJENIAX MU B pPEaJbHOM MHUDE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

(dbopMHpOBaHUE TOHUMAHUS BO3MOKHOCTU aKCHOMAaTUYECKOI'O MOCTPOEHUS MaTeMaTHUYeCKUX
Teopuil, popMUPOBAHNE TOHUMAHUS POJIM aKCHOMATHKU IIPU MIPOBEICHUM PACCYKIACHUH;

dbopMupOBaHHE YMEHHUS BJaJleTh METOAAMHM JOKA3aTEIbCTB U allTOPUTMOB PELICHUS, YMEHUS
UX MPUMEHSTH, IPOBOANUTH J0KA3aTEJIbHBIE PACCYKIEHUS B XO/A€ PELICHUS CTEPEOMETPUUECKUX
3a[a4 U 33/1a4 C IPAKTUYECKUM COZIep KaHueM, OPMHUPOBAHUE MTPEICTABICHHS O HEOOXOJUMOCTH
JI0KAa3aTeNbCTB MPU OOOCHOBAaHMM MAaT€MaTUYECKUX YTBEPXKIACHUM U POJIM aKCHOMAaTUKU B
MIPOBEJICHUH JIEYKTUBHBIX PaCCYXICHHUIA;

pasBUTHE U COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHre (PYHKIMOHAIBHONH TI'PaMOTHOCTH, PpEJIEBAHTHOW TE€OMETPUU: YMEHHS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUUECKUX MOHATH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyalMsIX W TpPU HU3YYEHUM JPYTHX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIECIMPOBAHUSI PEATbHBIX CHUTYalMH, MCCIEIOBAHUS
MOCTPOCHHBIX MOJIEJICH, HHTEPIPETAIIH MTOJTYyYSHHbBIX PE3YyJIbTAaTOB.

OCHOBHBIMHU COZIepKaTeNIbHBIMU JTUHUAMHU yueOHOro kypca «['eomerpusi» B 10—-11 kmaccax
aBisAoTCs: «IIpsiMble M MUIIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukm», «Tena BpaiieHus»,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B TPOCTPAHCTBEY.



ChopmynupoBanHoe Bo DPI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH MOHATHUIMN,
pelIeBaHTHBIMH T€OMETpUH Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacrnpezensercsi He TOJIbKO MO CoJepKaTelIbHbIM JIMHUSM, HO U 110 rojiaM ooydenus. Coaeprkanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoil padoueit
IPOTPaMMBI, pacrpeIeIEHHBIM 110 TOAaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCaM 00ydarorecs o0pamaiich HEOAHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU U HaBbIKAMU
MOCIIEA0BATENbHO U IMOCTYIMATENbHO, C COONIOJICHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY F'€OMETPHUECKUX MPEACTABICHN 00yJatOIUXCsl, pPACIIUPSS
U yriyouiss e€, 00pas3ys IpOYHbIe MHOYKECTBEHHBIE CBS3H.

[Tepexo kK M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marb ycioBus s AuddepeHunanuu  o0yueHus, MOCTPOCHUS WHIUBUAYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunuTh yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJATOTOBUTH OOYYarOIIMXCS K MPOJODKCHHUIO U3YYEHHUS MaTeMaTUKH C y4€TOM BbIOOpa
Oynyueit mpodeccuu, odecrieurnBas MPEEeMCTBEHHOCTh MEXKAY OOIMM U MpodeccroHalbHBIM
o0pa3zoBaHHEM.

Ha n3yuenue yueOHoro kypca «I'eomeTpusi» Ha yriyOn€HHOM ypoBHE oTBoauTcsa 204 yaca: B
10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heenmo).

COILEPKAHUE OBYYEHUSA
10 KJIACC
[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTb, IpocTpaHcTBO. IloHsATHEe 00
AKCHOMAaTHYECKOM IMOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosiokeHue MpsIMBIX B IMPOCTPAHCTBE: IMEpECcEKarolluecs, MapajljielibHble U
CKpeluBaromuyecs npsmele. [Ipu3Haku cKpemunBaomuxcs IpsaMbIxX. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapalIeNbHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
OpsIMBIX, TapajUIeNbHOCTh TOpsIMOM M miockoctu. [lapamnenbHoe W IIEHTpaidbHOE
MpOEKTUpOBaHKE, n3o0paxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOSKTUPOBAHUS.
N3ob6paxenue ¢Guryp B mapajuiebHOM MPOEKIUU. YTIIbl C COHAIIPaBICHHBIMU CTOPOHAMM, YTOJI
MEXAy MNpSMBIMU B MpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEH: mapaljienbHble TIOCKOCTH,
CBOICTBa MapaiedbHBIX TUIOCKOCTeH. [IpocTeiine mpocTpaHCcTBeHHBIE (GUTYPBI HA MIIOCKOCTH:
TeTpad’/p, Napasuiesenunel, TOCTPOEHUE CEUEHHI.

[leprnieHAUKYISIPHOCTD MPSAMOM M ITUIOCKOCTH: MEPIEHANKYIISIPHbIE MPSMbIE B MPOCTPAHCTBE,
npsiMble MapajulelibHble W NEPHEHAUKYISIPHbIE K IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH
OpsIMOH M IIOCKOCTH, TEOpEMa O MPSMOM NEPIEHIUKYJAPHOW IIOCKOCTU. OpTOroHanbHOE
npoektupoBaHue. [lepneHIUKyIsip M HaAKJIOHHBIE: PACCTOSIHME OT TOYKH JO IIJIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIOCKOCT. [leprnenauKynsapHOCTh
IUIOCKOCTEM: MpHU3HAK TMEPIEHIUKYJISAPHOCTH JBYX IulockocTeil. Teopema o0  Tpéx
NepHeHINKYIsIpax.

VYrael B IpOCTPAHCTBE: YroJl MEXAY MPSAMOM M TUIOCKOCTHIO, TBYTPAHHBIM YTroJi, JTMHEHWHBINA
yrojl ABYIpaHHOTO yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKHUX YIJIOB
MHOTorpaHtoro yria. CBoicTBa MJIOCKUX U JBYI'PAHHBIX YTJIOB TPEXTPAaHHOrO yria. Teopembl
KOCHHYCOB Y CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH



Bupl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yroapHas npusma, npsmas u
HAKJIOHHAas TpuU3Mbl, OOKOBas ¥ TONHAs MOBEPXHOCTh mpu3Mbl. [lapamienenunesn,
IPSMOYTOJIBHBIA MapajulelIeNdIe] W ero cBoWcrBa. Kparyailluye IyTM Ha ITOBEPXHOCTHU
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. Ilupamuma: n-
yroJibHasi MTUpaMua, IpaBuibHas U yced€HHast nupamuibl. CBoiicTBa pédep u OOKOBBIX IpaHei
IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma U IMpPaBUIIbHAs
NMpaMU/JIa, IpaBUIIbHAS TPEYTOJIbHAS TMpaMK/ia U IPaBWIbHBIN TeTpasp, KyO. Ilpencrasnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3pP, JOJEKa3Ip U UKOCAIP.

Brruncnenue 31e€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriel. [lmomanas GokoBoit
MIOBEPXHOCTH U MOJHOM TOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHU, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH TPsIMOM mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON
MMpaMUJbl, TEOpPEMa O IUIOLIAAN YCEUEHHON TUPaMUIbl.

CummeTpusi B INPOCTPAHCTBE. JIEMEHTbl CUMMETPUM NPABUIIBHBIX MHOTOTPAaHHUKOB.
CummMerpuss B MNpaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS Mapajulesienuneaa, CUMMETPHs
IIPABWIbHBIX IPU3M, CHMMETPHSI IPABUIILHON MTUPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHbIE M MPOTHBOIOJIOXKHO HAIpPaBJIEHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpaMHU: CIOKEHUE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKE€HUE BEKTOpa Ha uncio. CBOICTBA ClI0keHUs1 BEKTOPOB. CBOKCTBA YMHOKEHUS
BeKTOpa Ha yncio. [IonsaTHe KoMIuIaHapHbIE BEKTOPBI. [ [pr3HaK KOMILIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapannenenunena. Teopema O pPas3IoKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBs3b
MEXJly KOOpJWHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CkanspHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KJIIACC
Tesa BpanieHus

[ToHATHSA: IWIMHApPUYECKAs MOBEPXHOCTh, KOHHMYECKash IIOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, 00pa3yIolIHe MOBEpXHOCTEeN. Tena BpalleHus: UINH]IP, KOHYC, yCEUEHHBIH KOHYC,
ctepa, map. Bzaumuoe pacnonoxenue chepsl ¥ IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N3o006paxeHue Tea BpaleHUs Ha MIIockocTu. Pa3BépTka nunuHapa u konyca. CUMMETpHs cepbl
U 11apa.

O6bém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MNPAMOYTOJIBLHOTO
napauienenunena U cuenctsus u3 He€. OOBEM MpsSMOW W HAKIOHHOW TPHU3MBI, ITUIHMHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa 1 apoBOT0 CETMEHTA.

KomOuHarmu Ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BMcaHHasi B LWIMHJP, ONMCaHHAs
okojo muiuHiapa. Ilepecedenue cdepsl u mapa c¢ miaockoctbio. Kacanuwe mapa u chepbl
II0CKOCThIO. [loHATHE MHOrOorpaHHHKa, OMUCAHHOTO OKOJIO cdepbl, cepbl, BIHCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHHUS.

[Tnomanbs NMOBEPXHOCTH LWIMHIpA, KOHyca, Iuomanb chepsl u e yacreil. Ilogobue B
npoctpancTtBe. OTHomieHHe O00BEMOB, IUIOIMIANEH TOBEPXHOCTEH TOMOOHBIX  Quryp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METO/IOB.

ITocTpoeHne ceueHnii MHOTOTPaHHUKOB U TE€J BPALLCHUsI: CEUEHUS LIMJINHAPA (MTapalIeIbHO U
NEPIEHIUKYIJISIPHO OCH), CEUEHHMs] KOHyca (IapajuleJbHblE OCHOBAHUIO M IPOXOIALIUE YEPE3



BEpILMHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHUS CEYCHMI: METO]| CJEI0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYLIEH MJIOCKOCTH.
BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpanctBe. Onepanuu HaJl BeKTOpamMu. BeKTOpHOE yMHOMKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHUs. l[IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Pasnokenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METO MpH
pEILIEHUN T€OMETPUYECKUX 3a/1a4.

JBHKEeHHUsI B IPOCTPAHCTBE

JBmwxkenus npoctpancTBa. OToOpakeHus. J[BmxkeHuss U paBeHCTBO ¢uryp. OOmme cBoMCTBa
JBW>KEHUW. BUIbl IBMKEHMI: NapajuielIbHbI NEPEHOC, LEHTPAJIbHAs CUMMETPUS, 3€pKajbHAs
CUMMETpHS, TOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus mogodus. [psmas u chepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:xknanckoe BoCIMTaAHUE:

c(hOpMUPOBAHHOCTH TPAKIAHCKONM MO3UIMH 00YyYaOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIECTBa, MPEACTABICHNE O MATEMAaTUYECKIX OCHOBAX (DYHKIIMOHUPOBAHHS
pa3MYHBIX CTPYKTYp, SBICHHHA, MpPOIENyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH H
JIpyroe), yMeHue B3aHUMOJCHCTBOBATh C COLMAIbHBIMU HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIMAMU M Ha3HAUEHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpMUPOBAHHOCTh POCCUMCKOW Tpa)IaHCKOM MJIEHTUYHOCTH, YBO)KEHHS K IPOLUIOMY U
HACTOALEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4eCKOW WIKOJIbI, MUCIOJIb30BAHUE J3TUX JIOCTHIKEHUH B
JIpyrux HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

0CO3HaHME JYXOBHBIX IIEHHOCTEH poccuiickoro Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO IOBEJECHMS, CBA3AHHOIO C NPAKTHYECKUM IPHUMEHEHUEM IOCTHKEHUUN
HAayKd U JESITEeNbHOCTbIO Y4YEHOIO, OCO3HAHUE JMYHOIO BKJIa/Ja B MOCTPOEHUE YCTOMYMBOTO
Oynyero;

4) 3cTeTHYeCKOE BOCIIMTAHHUE:

ACTETUUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUAs dCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHHM, BOCIPUUMYHBOCTh K MaTEeMaTHUYECKHUM acleKTam
pa3IMYHbIX BUJOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 37J0pOBOT0 U
Oe3o0macHOro 00pa3a JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATHM U OTAbIXa, peryisipHas (Qu3nyeckas aKTHUBHOCTB),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHUBHO-03JOPOBUTEIBHOM J€SITEIbHOCTHIO;
6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTU TPYyIOJII00Us, MHTEpEC K pa3iuyuHbIM chepam
npodecCHOHANBHOM AEsITeNTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPHUIIOKEHUSMU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP OyAymield npodeccuu M Peanu30BbIBATH COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUI0 U



caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;
7) 3K0JI0THYEeCKO€e BOCTIUTAHHUE:

Cc(hOPpMUPOBAHHOCTh  JKOJIOTMUYECKOW  KYJbTYpbl, IIOHUMAHWE BIHUSHUS  COLUAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHONM W COLUAIBHOW CpeJlbl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIHS HAa TPUMEHEHHUE MaTEMaTHUECKUX
3HAHM JIJIs1 pEIICHUS 33724 B 00J1aCTH OKPYKAIOIIEH CpeIbl, IITAHUPOBAHKE TTOCTYITKOB U OIEHKU
MX BO3MOKHBIX MOCIIEICTBUI VISl OKPYKAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOLIECTBEHHOW MPAKTUKH, IOHMMAaHHE MaTeMaTH4YeCKOH Haykh Kak cdepsl
YeJIOBEYECKOM JICSATEIbHOCTH, ATANOB €€ pPa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHUS LIUBUJIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTEMaTH4YECKON KyJIbTYypOl KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIHGCTBJI?[TI) HpOGKTHYIO nu I/ICCJIGI[OBaTeJII)CKyIO NCATCIIBHOCTDb I/IHZII/IBI/II[yaJH)HO nu
B I'pYyIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIC YHMBeEpCAJIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Joruueckue aeicTBUA:

BBISIBJISATH U xapaKTemeBaTL CYHICCTBCHHI)IG HpI/I3HaKI/I MAaTEeMAaTHUYCCKUX 06T)CKTOB, HOH?ITI/If/'I,
OTHOIICHUN MEXIy TMOHATHAMH, (OPMYIHPOBATh ONpEACNCHUs] TMOHSATHH, yCTaHaBIUBATh
CYIIECTBEHHBIA MPHU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS ISl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJN34;

BOCIIPUHUMATh, (QOPMYJIUPOBaTh U MpeoOpa3oBbIBATH CYXKICHHS: YTBEpAWUTEIbHBIE U
OTpUIaTeNbHbIE, eAMHIUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpeursl B (hakTax,
JaHHBIX, Ha6J'IIOI[eHI/I${X 158 YTBep)KI[eHI/H[X, npennaraTL KpI/ITepI/II/I JJISL BBIABIICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JiefaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMbIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

BBIOMpaTh CrOCcO0 pelieHus: y4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HaNOO0JIee MOIXOISANINN C yIETOM CaMOCTOATENIBHO BBIICICHHBIX KPUTEPUEB).
Ba3oBrble ucciienoBaTeIbCKHE AeHCTBHS:

UCIIONIb30BaTh BOMPOCHl KaK HCCIEI0BATENbCKUN HHCTPYMEHT MO3HAHUS, (OpMyIHpOBaTh
BONPOCHI, (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiIeMy, ycCTaHaBIUBaTh HCKOMOE U JaHHOE,
dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

HpOBO)II/ITB CaMOCTOSATCIIBHO CHJ'IaHI/IPOBaHHHﬁ BKCHepI/IMeHT, HUCCICOJOBAHUC 110
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEKTaMU, SIBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENbHO (hOpMyIMpOBaTH OOOOIIECHUST W BBIBOABI MO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUTAThH MPEIAOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.



PatGora ¢ undopmanmeii:

BBISBJIATH JAeUINUTH WHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HA BOMPOC W IS
peLICHHS 3a/1a9u;

BbIOMpaTh  MHQOpPMAIMIO M3  MCTOYHMKOB  PA3IMYHBIX  THUIIOB, aHAJIM3UPOBATH,
CUCTEeMaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IUYHBIX BHIOB U  (QOpM
NPECTaBIICHHUS;

CTPYKTYpHUpOBaTh MHPOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (HOpMaxX, UILTIOCTPUPOBATH
rpaduvecKu;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.
KoMMyHuKaTHBHBIE YHHBePcaAIbHbIE YueOHbI€ el CTBUSA
Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXACHUS B COOTBETCTBUM C YCJIOBUSMU U LEISIMHU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaXx, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3314, KOMMEHTHPOBATH TIOJTYYCHHBIN PE3yIIbTaT;

B XO0Jle OOCYXICHHs 3a/laBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelmaeMoil 3a1auu, BBICKA3bIBaTh WICH, HAIEJCHHbIE HAa MOMCK DPELICHHs, COMOCTaBISATh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3jHyuude U CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NPEACTaBIATh PE3yJbTAaThl PEIICHHUS 3aJaud, OSKCIIEPUMEHTa, WCCIEeIOBaHMSA, IPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYILICHUS ¢ YUETOM 3a7a4 IPEe3CHTAIMU U 0OCOOEHHOCTEN
ayJIMTOPHUH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE T1eiiCTBHSA
Camoopranusauus:

COCTaBNATh IUIAH, aJTOPUTM pELICHUS 3aJayd, BbIOUpaATh CIOCOO pelHIeHHUs C Y4ETOM
UMEIOIINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, IMOLIMOHATbHbI MHTEJJIEKT:

BJIa/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHWS COBEPIAEMBIX JNEHCTBUI U
MBICTUTENBHBIX MTPOIIECCOB, UX PE3YNIBTATOB, BIAAECTh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
nporiecca M pe3yJIbTara pelieHus] MaTeMaTHIecKOn 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHHH 3aJIa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IETU U YCIOBHSIM, OOBSCHATH NMPUYUHBI JOCTHKCHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATENBHOCTH, HAXOMUTh OMIMOKY, JaBaTbh OICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSIT€IbHOCTD:

MOHMMATh M WCIIOJB30BATh MPEUMYINECTBA KOMAHIHOW W WHIUBUIAYATHHOW pabOTHI MPHU
pelIleHnr ydYeOHBIX 3ajJad, NPUHUMATh IIeJIb COBMECTHOH JIEATEIBHOCTH, IUIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHON paboThl, pacmlpeieniaTh BUABI padoT, TOTOBapHBAThCS, OOCYKIATh
MPOLIECC B PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padboTel (0OCykaeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» ¥ UHBIE), BBIIIOJHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAaMU KOMaH[IbI, OLICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.



NPEJMETHBIE PE3YJIbTATHI
K konmy 10 kiacca oOyyaromuicss HAy4IuTCs:

CBOOOJTHO OIEPUPOBAaTH OCHOBHBIMHU MMOHATHUSMH CTEPEOMETPUHU IPH DPELICHWH 3a1ad |
IPOBEICHUN MaTEMATUYECKUX PACCYKICHHIA;

IPUMEHATh aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEHIEHUH T€OMETPUYECKUX
3a/1ay;

KJaccu(uIUpoBaTh B3aMMHOE pACIONIOKEHUE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH IOHATHUSAMH, CBA3aHHBIMH C YIVIAMH B IPOCTPAHCTBE: MEXKAY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY NPSIMOM U IJIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOIOI'paHHUKAMU;

CBOOOJHO  pacro3HaBaTb OCHOBHBIE BHJbl MHOIOI'PDAaHHHMKOB (IpHU3Ma, IHpaMHna,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

KJaccu(puIUpoBaTh MHOIOI'PAaHHHUKH, BEIOMPAst OCHOBaHMS IS KIacCU(UKALIHY;

cBOOOJTHO ONIEPUPOBATH MOHATHIMM, CBA3aHHBIMU C CEYEHUEM MHOTOI'PaHHUKOB IJIOCKOCTbIO;
BBINOJIHATH TMapajuIe]IbHOE, HEHTPAIBHOE W OPTOTOHAJIBHOE MPOCKTUPOBaHHE (GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pa3IMYHBIMH METOJAaMH, BBIIOJIHITH (BHIHOCHBIC)
TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMKJIa), FEOMETPUUECKUX
TeJ C MpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OMEpUPOBATh MOHATUAMHU: CUMMETPUS B NMPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU, COOTBETCTBYIOLIMMM BEKTOpPaM W KOOpAMHATaM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HAJl BEKTOpaMH;

pewmiath 3aJauyd  Ha JIOKa3aTeNbCTBO MAaTeMaTMYeCKMX OTHOLIEHHH M HaXOXXICHUe
TeOMETPUYECKUX BEIWYMH, IPUMEHSS W3BECTHBIE METOJBI TIPU PEIICHUH MaTeMaTHYEeCKHX
3a]1a4 OBBIIIEHHOT'O M BHICOKOTO YPOBHS CJIOXHOCTH;

OPUMEHATHh MPOCTEHINE MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJICKaTh, MPEOOPA30BBIBATH W HMHTEPIPETUPOBATH HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHATH TOJTyYeHHbIE 3HAHWS Ha TPAKTHKE: CPAaBHUBATH W AHAIM3MPOBATH peallbHBIC
CUTYyallMM, NPUMEHATh U3YUYECHHBIE TMOHATHS B MpOIIECCe MOUCKA PEHICHUS MaTeMaTHYeCKH
chOPMYIHPOBAHHOW MPOOJIEMBI, MOJIEIIMPOBATh PEANbHBIC CUTYalliu Ha SI3bIKE T€OMETpPHH,
UCCIIEIOBATh MIOCTPOCHHBIE MOJIEITN C MCITOJIb30BAaHHEM T'€OMETPHUIECKUX TTOHATHIA U TEOPEM,
anmapara anreOpbl, pemarh NPAaKTUYECKUE 3a/adyd, CBS3aHHBIE C HAaXOXJIECHUEM
reOMETPUYECKUX BEITHYHUH;

UMETh TPEACTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTHsS I'€OMETPUM KaK COCTABHOM 4YacTH
¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kjacca o0ydaromuiicss HAYYUTCS:

CBOOOJTHO OIEPHPOBATH TOHATHSMH, CBS3aHHBIMHA C UWIMHAPUYECKOH, KOHHYECKOW W
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUCHNS,



OINIEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TE€JIAMHU BPAILEHUS: [IMIMHAPOM, KOHYCOM, chepoii
U I1apOM;

pacmo3HaBaTh Tela BpamleHus (IIMHApP, KOHYC, chepa M map) U OOBSICHATH CIIOCOOBI
IIOJIy4€HUS TEJl BPAILCHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYHUCIIATh BEIMYMHBI JIEMEHTOB MHOIOI'PAaHHUKOB M TEJ BpalleHUs, 00BEMBI U IIIOIIAIH
MIOBEPXHOCTEH MHOTOIDAaHHUKOB M TEJI BPALLEHUS, TCOMETPUUYECKUX Te€l C NPUMEHECHHEM
dopmy;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH, CBA3aHHBIMH C KOMOHMHALMSMH TeNl BpalleHUS |
MHOTOT'PaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U ONMUCAHHBIA OKOJIO cepbl, chepa,
BIIMCAHHAsl B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIIATH COOTHOLICHUS MEXY IUIOIIAIsIMU IOBEPXHOCTEH 1 00bEMaMU IOJOOHBIX TEJI;
n300paxarb U3ydyaeMble (UIYypbl, BBIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHMsI TEJ BPALCHMUS;
U3BJICKaTh, MHTEPIPETUPOBATh U IpPeoOpa3oBbIBaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHUCTEME KOOpMHAT;

pelaTh reOMETPUYECKHE 3aJ]auld Ha BBIYMCIIEHUE YIJIOB MEXIY HPSIMBIMU U IJIOCKOCTSAMH,
BBIUNCJICHUE PACCTOSIHMM OT TOYKU N0 IUIOCKOCTH, B IIEJIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPHU PELICHUH;

CBOOOJHO ONEpUPOBATH MOHITHSIMH, CBS3aHHBIMU C JIBDKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBIKCHHIA,

BBINOJIHATH U300paKeHUsI MHOTOTPAaHHUKOB M TeJl BPAIlEHUs MPH MapajuieIbHOM MEpEeHocCe,
LEHTPAIbHOW CHUMMETPHUM, 3€PKAaJbHOM CHUMMETPUHM, IIPU IIOBOPOTE BOKPYT IPSMOH,
npeoOpa3oBaHus MOA00NUS;

CTPOUTH CEYEHMs] MHOTOIPAaHHMKOB M TEJI BPALICHUS: CEUEHHs LMIMHApA (mapajiesibHO U
NEPIEHIUKYJIIPHO OCH), CEYEHHUsI KOHYyca (MapasuielbHble OCHOBAHUIO M MPOXOJAIINE Yepes3
BEpILMHY ), CEYEHHUS 11apa;

UCIIOJIb30BAaTh METOJBl IOCTPOCHMSI CEUEHUH: METOJA CIIEJIOB, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTI0Ka3bIBaTh FT€OMETPUUECKHIE YTBEPKICHHUS;

NPUMEHSTh TIeoMeTpuueckue (akThl Ui  pelIeHHs CTepeOMETPUUYEcKHUX  3ajad,
IIPEIT0JIaraoIiuX HECKOIBKO 1aroB PEIIeHNUs, €CJIN YCIOBUS IIPUMEHEHUS 3a/1aHbI B IBHOM 1
HEesIBHOU (opme;

pemaTth 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTEMaTHMUYECKUX OTHOIIEHHH U HaXOXKIEHHE
FeOMETPUUYECKUX BEJINYHH;

NPUMEHSTh TPOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPH
PEIIEHNN CTEPEOMETPUUECKHX 3a/1a4;

IPUMEHATH MOJTYYEHHbIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh, aHAJIM3MPOBAaThb M OLIEHUBATH
pEaIbHBIC CUTyallud, NPUMEHATH W3yYEHHBIE IOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE
MOWCKA PELICHU MaTeMaTHYecKu chopMyTupoOBaHHOHN MPOOIEMbI, MOJIETUPOBAThH PEabHbIC
CUTyallUl Ha SI3bIKE F€OMETPUH, HUCCIEN0BAaTh IMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM



FEOMETPUUECKUX TMOHSATUI U TeopeM, ammapaTa aiareOpbl, peliath MpakTHYecKHue 3aJaud,
CBSI3aHHBIE C HAXOXKICHHUEM I'€OMETPUYECKUX BEJIIMYUUH;

UMETh TIPE/CTABICHUSI 00 OCHOBHBIX JTalax pa3BUTHS T'€OMETPHM KaK COCTABHOM 4YacTH
¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
Ne (ungposbie)
i HaunmeHnoBaHue pa3je/ioB U TeM POrpaMMBbI Beero Konrtpoabnbsie IIpakTnueckue 0BPAZ0BATETbHBIE
padoThI padoThI pecypesI

1 BBenenune B crepeoMeTpuio 23 1
2 B3anmHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapannenabHOCTh NPSIMBIX U IJIOCKOCTEN B g

MIPOCTPAHCTBE
4 [IepnieHAMKYIAPHOCTD NMPSMBIX U INIOCKOCTEN B 75

IIPOCTPAHCTBE
5 Yrel 1 pacCTOsIHUS 16 1
6 MHoOrorpaHHuku 7 1
7 Bexkropsl B npocTpaHcTBe 12
8 [ToBTOpeHue, 06001IeHNE U CHUCTEMAaTH3aIUs 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (ungposbie)
HanmeHnoBaHMe pa3jeioB H TeM IPOrPaMMBbI Kontpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 AHanuTH4eckas reoOMeTpHs 15 1
) [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 15 1

3HAHUU
3 O6bEéM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBEepXHOCTU M OOBEMBI KPYTIIBIX TEI 9 1
6 JBro>xeHus 1
7 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 17 )

3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

Jara

Kourposbuble IIpakTHyeckue
U3y4YeHus

padoThI padoThI

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

[ToBTOpenue mianumerpun: Teopema o
IPONOPLUOHANIbHBIX oTpe3kax. [logobue
TPEYIroJIbHUKOB

[ToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

[ToBTOpEHME: Yyrosu Mexay NpsAMbIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOIBHOM
TPEYTOJIbHUKE, TEOpEMA KOCHHYCOB

[ToBTOpenue nnanumerpuu: Teopema
Memnenas. PacdeTsl B CeU€HUsAX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHSI ITTaHUMETPUU
U CTEpEOMETPUU

OcHOBHBIE TIpaBHJIa H300paKEeHUS Ha
PHCYHKE TUTOCKOCTH, TTapaJUIETbHBIX MPSIMBIX
(OTpe3KOB), CepeANHbI OTpE3Ka

[ToHsATHS CTEPEOMETPUH: TOUKA, TIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
npaBuiia H300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka




[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v miIocKoCTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: nepecekaroluecs MIOCKOCTH,
nepeceKaroIuecs npsmasi 1 iI0CKoCTh;
HOJIyIPOCTPAHCTBO

10

11

12

MHororpaHHuKH, H300paKeHUE MPOCTEHIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX 00BEKTOB
MHoOTrorpaHHUKH, H300payKeHNE TPOCTEHIIINX
IPOCTPAaHCTBEHHBIX (UTYD,
HECYIIECTBYIOLINX 00BEKTOB

AKCHOMBEI CTCPCOMCTPHH U IICPBLIC
CIICACTBHA U3 HUX

13

14

15

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3aaHus
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEN

TeopeMa 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM IPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIIeH HAa JaHHOU
npsaMoi. JleMma o nepecedeHnn
MapaJUIEIbHBIX MPSAMBIX INTIOCKOCTHIO




16

[TapannenbHOCTb TpeX NpsiMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIIMNXCA MPSMBIX

17

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJlJIeIbHOTO IIPOEKTUPOBAHUS.
N3ob6pakenue pa3Hbix Guryp B
napauieaIbHOM MPOEKINH

18

[TonATHS: mapamuIeIbHOCTD NPAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

19

FeOMeTpI/I‘-IeCKI/Ie 3a1a4y Ha BBIYUCIICHUC U
JI0Ka3aTeNbCTBO, CBSI3QHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U IIJIOCKOCTEH B
IPOCTPAHCTBE

20

21

22

23

B3anmHOe pacnoyioxKeHue NpsMbIX B
npoctpancTBe. CKpenuBaronyecs npsiMole.
[Ipu3Haky CKpemUBAOMMXCSA MPSMBIX.
[TapamiensHbIe IpsIMBIE B IPOCTPAHCTBE

IlenTpanbHas npoeKuusa. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI MEKIY
IPSIMBIMU

3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

N3o06paxeHne cedeHnit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N3o6pakenue nepecedyeHus MoIy4eHHbIX




I10cKOCTeN. PackpaimBanue OCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

24

N306pakenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N3o0paxenue nepeceueHust moayueHHbIX
IJI0CKOCTEN. PackpaimBaHue OCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

25

N306paxkenue ceueHuit nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3o0paxenue nepeceueHus MoJydeHHBIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

26

N3o06paxkenue ceueHuii nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3obpaxenue nepecevueHus MoJTydeHHBIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEUYEHUI Pa3HBIMU IIBETAaMHU

27

28

29

Merton creoB i MOCTPOSHUS CeUeHUN

Meron creoB AJis IOCTPOCHUS CEUEHUM.
CBoiicTBa nepeceueHuid MpsIMbIX U
IIJIOCKOCTEN

Merton creoB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN

30

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




31

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

32

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MIOCTPOEHUS

33

[TocTpoenue ceuenunii B nupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

34

35

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

HapaJ'IJ'IGJ'IBHHC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

36

Teopema 0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, He PUHAIJIEKAITY IO JaHHOU
MJIOCKOCTH U CIIEJCTBUS U3 HEE

37

CaolicTBa napajuieabHbIX INIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX II€pECceueHus Ipu
NIEPECEUECHUHU JIBYX MapaljIeNIbHbIX
IIJIOCKOCTEM TpEThben

38

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMPAMBIX,
3aKJII0OYEHHBIX MCXKIAY napalJICIbHbBIMA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMs [TapajlIeIbHBIMU IJIOCKOCTIMHU




39

CgoiicTBa Ky0a U IPSIMOYTOIBHOTO
napajuiejaenunena

40

41

42

43

Brrancnenue 1uH OTPE3KOB B KyOe u
IPSMOYTOJIBHOM NapaJlIeIICIHIIC/e

[TocTpoeHue ceueHus, IPOXOASILETO Yepes3
JAHHYIO MPSIMYIO HA YEPTEKE U
NapajuleIbHOTO IPyrou npsamoit. Pacuér
OTHOUIEHUI

[TapannenbHas MPOEKIKS, TPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenunena. CBoncTBa
napajuieenuInea u mpu3Mbl

[leprieHIUKYISIPHOCTD MPSIMOM U TIOCKOCTH.
[Tpu3Hak neprneHuKyISIPHOCTH IPSIMON U
TUIOCKOCTH

44

[IeprieHIMKyYIAPHOCTH NPSAMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

45

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NMPSIMOM, TPOXOIAIIEH Yepes
TOYKY MPOCTPAHCTBA U NEPIICHIUKYJIIPHOMN K
IJIOCKOCTH

46

47

IInockoctu u NEpNCHAUKYIISIPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

48

Ilepnenaukynsap u HaknoHHas. [locTpoenue
NEPHEHANKYIISIPA U3 TOYKH HA MPSAMYO




[Iepnenukyssap u HaknoHHas. [loctpoenue

49 NEPIEHIUKYJIAPA U3 TOYKU Ha IPAMYIO

50 TeopeMa o Tpé€x nepneHANKYIIsIpax (mpsmas 1
oOpatHast)

51 Teopema o Tpéx nepneHauKysgpax (npsmas u
obpatHas)

52 VYrois Mexay CKpelUBaOIUMUCS IPSIMBIMU

53 [Touck nepneHauKyYJIIPHBIX MPSMBIX C
IIOMOILBIO NIEPIEHAUKYJIIPHBIX IIJIOCKOCTEN

54 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyba, IpuU3Msl,

55 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

56 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
Konrponbnas pabdora "B3anmuoe

57 PacCIIOJIOKEHUE TIPSMBIX U IUIOCKOCTEH B
npocTpaHcTae”
[ToBTOpEHME: Yyrosi MexIy

58 CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

59 I'eomeTpuyeckre METOAbI BBIYMCIICHHS YIJia
MEXly MPSMBIMH B MHOTOIpaHHUKAX

60 JIByrpansslii yroa. CBOMCTBO JTMHEWHBIX
YTJIOB JIBYTPAHHOTO yrIiia

61 [lepnennukynsapHsle niaockoctu. CBoiicTBa

B3aUMHO ICPIICHAUKYIIAPHBIX IUIOCKOCTEH




62

[Ipu3Hak nepneHANKYISIPHOCTH TIIOCKOCTEH;
TeopeMa O MpsIMON IepecedeHusl IByX
IUIOCKOCTEH MepHneHAUKYIISIPHBIX TPEThel
IJIOCKOCTH

63

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA MPAMOYIOJIBHOTO
napajuleenumne1a

64

65

66

TeopeMa 0 AMaroHanu NpssMOYIrOJIbHOIO
napaielienumnesa u ceCcTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIAIHBIC 3a1a4U,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM
MMPpsAMBIX W IINTIOCKOCTHU

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
mapaJuiCJIbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

67

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUIX

68

69

70

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSAMBIMU C IIOMOIIBIO
NEePNEHAUKYIISIPHON IIJIOCKOCTH

Tpé€XrpaHHblii yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIia




DneMeHTHI ChepUIECKO TeOMETPHUH:

7l reoJe3NYECKUE JINHUU Ha 3emiie

72 KonTponpHas padora "Yribl u paccTosHus"

7 Cucremaru3zaius 3HaHUK "MHOTOTrpaHHUK U
€ro 3J1eMEeHTHI"

74 Beinykisle MHOrorpanHuku. Teopema
Ditnepa
Beinykisle MHOrOrpanHuku. Teopema

75 Oiinepa. [IpaBunpHbIe U NOTyNPaBUIbHBIE
MHOTOTPaHHUKHU

76 [Tpusma. [IpsiMas U HaKJIOHHAS IPU3MBIL.
ITpaBuibHas nmpusma

77 ITupamupa. Buasl nupamuy. [paBunbHas
nupamuia

73 [Ipssmoit napaienenunen, NpsMOyTroIbHbIN
napajuienenunesn, Kyo
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

79 0ckocTy. [limockoctu cumMMeTpuil B
MHOTOTpaHHHUKaX

20 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

21 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsTHUN OT TOYKHU J0 INTIOCKOCTH

22 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH
CnocoObl ONyCTUTh NEPIIEHANKYISPHI:

83 CUMMETpPUS, CABUT TOUKHU IO NapaljIeIbHON

IPsIMOi




24 CnBur no HenapannemzHoﬁ IIPSIMOH, 1
U3MEHEHHE PACCTOSHUI
85 KonTtponpHas padora "MHuororpanHUKH" 1
26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
IIPOCTPAHCTBE
87 CyMMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBwiio nmapanienenunena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
01 Paznoxenue BekTopa mno 6a31/1c3u/ TpEX 1
BEKTOPOB, HE JIEXKAIIUX B OJHON MIIOCKOCTH
92 CkansipHO€ NMPOU3BEICHNE 1
93 Brruncnenue yriia Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100  Hroroas KOHTpOJbHAsA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 OO6o06meHre u cucTeMaTu3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThbI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHatst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTae”
) [ToBTOpenue Temsl "CkalispHOE 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bprunciienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, |
MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHne 1
2 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE |
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
10 AHalIUTHYECKHEe METO/IbI pacuéTa yria |
MEXly MPSMBIMH B MHOTOIpaHHUKAX




AHaIMTUYECKHE METO/IbI pacyéra yria

1 MEXK]1y TIJIOCKOCTSIMU B MHOTOIPaHHUKAX

12 dopMya pacCTOSIHUSA OT TOYKH 10
MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenve paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B TTPAaBUWJILHOW MUpPaMuUIEe

15 KonTtponpHas pabora "AHanutudeckas
reomerpust"”

16 CedeHuss MHOTOIPAaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHuss MHOTOIPaHHUKOB: METO/T
cJIe0B
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, IepeceYeHust
MPSIMBIX U MJIOCKOCTEH

19 [TapanienbHbIe TIPSIMBIE U TTTIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpAMbIE U MIIIOCKOCTH:

21 YIJIBI MEKTy CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[lepnenauKyasipHBIC IPSMBIC U

” MJIOCKOCTH: CTaHIapTHBIC Maphl

NEPNCHAUKYIISTPHBIX IJIOCKOCTEH U
MMpAMbIX, CHUMMCTPHUU MHOT'OT'PAHHUKOB




23

[lepneniuKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

26

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

28

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKeHUS MOA00MS

30

KonTponbHnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

31

Hunuaapudeckasi MIOBEPXHOCTD,
00pa3yroue MIHHIPUIECKOM
MIOBEPXHOCTH




Mumuaap. [psamoi KpyroBon HUIUHAP.

32 [Tnomaas MOBEPXHOCTH ITUIMHAPA

1 Konungeckast TOBEpXHOCTh, 00pa3yromue
KOHHUYECKOU nmoBepxHocTu. Konyc

14 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTH KOHYyCa

15 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa

36 ITiomaau 60KOBOM M IMOJHOM
MOBEPXHOCTH KOHYyCa

37 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

13 Ceuenne KOHyca MIOCKOCTHIO,
napauieIbHOM TNIOCKOCTH OCHOBAHUS
CrepeomeTpHuuecKue 3aa4u Ha

39 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHyca
CrepeomeTpruecKkue 3a1a4u Ha

40 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUN HUINHAPA,
KOHyca

41 [Ipuknagubie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

4 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C
ATUHAPOM

43 Cdepa u map




44

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

45

[lepeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Byt u m300pakeHue mapa

46

Ypasuaenue chepsl. [Lnomans chepst u
e€ yacrei

47

Cummetpus cdepsl 1 mapa

48

CrepeomeTpHuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsi3aHHBIC CO chepol U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

49

CrepeomeTpryuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

50

IIpuknagHele 3a1a4n, CBI3aHHBIE CO
chepoit u mapom

51

[ToBTOpEHME: OKPYHKHOCTH HA
MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00US

52

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUA
U MHOTOT'paHHUKOB

53

3agaun o Teme ""Tena 1 TOBEPXHOCTH
BpaiueHus"

54

3amaun o Teme "Tena u MOBEepXHOCTH
BpaunieHus"




55

KontponpHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

56

O61éM Tena. OOBEM MPSIMOYTOIBEHOTO
napasulesienuneaa

57

3amaun 06 yaABOCHUH Ky0Oa, O
KBaJipaType Ky0a; 0 TPHCEKIMH yTIiia

58

CTCpeOMeTpI/ILIeCKI/IC 3aa4u, CBA3aHHBIC
¢ 00BEMOM MpAMOYT'OJIbHOT'O
nmapauiCiICimIcaa

59

[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesienuIe1a

60

O0BbEM IPSAMON TPU3MBI

61

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

62

[TpuknanHble 3aauu, CBA3aHHBIE C
00BEMOM NPSIMOI TTPU3MBI

63

Brranciaenne 00bEMOB TEI ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

64

Brranciaenne 00bEMOB TEI ¢ HOMOILBIO
onpenenéHHoro uaTerpaiga. Oopém
HI/IpaMI/IlII)I

65

®opmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU] C
0o0LINM yIJIOM




®opmyna 00bEMa MUPaAMHIBL.

66 OTtHomeHrue 00BEMOB TUPAMUTL C
00IIKM yTJIOM

67 CrepeomeTpuyiecKue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH HAKJIOHHOW TPU3MBI

68 CrepeoMeTprIeCKUe 3a/1a4H, CBI3aHHBIC
¢ 00bEMaMH TUPAMUIBI
[Tpuknagueie 3agaun 1mo Teme "OObEMBI

69 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

70 [Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TUPAMHUIBI

71 [Ipumenenne 06bEMOB. Briunciienue
paccTosTHUSA JI0 TUIOCKOCTH

7 KonTponbhas pabota "O6beM
MHOTOTpaHHHKa"

7 O6béMm nmnunIpa. Teopema 06 00bEMe
IPSIMOTO IUJIMH]IPA
Brrancnenne 00bEMOB TEJ C TTOMOIIBIO

74 onpenenéHHoro uuterpaiga. Oobém
KOHyca
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYHCIIEHUEM 00BhEMOB IIMITHH]IPA,
KOHycCa

76 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Y TUTOIIaAN TOBEpXHOCTEN Ten"

77 OO0BéM 11apa U MapOBOTO CEKTOPA.

Teopema 06 06wéme mapa. [1nomans




cdeprl. CTepeoMeTprUECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, IapoBOro CerMeHTa U MIapoBOro
CEeKTOpa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaasio cepbl. COOTHOMIEHUS
MEXIY TIJIOIIAISIMH TOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENI

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne o0bEMa Mpu o 1001 u.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHMCIECHHEM 00BEMOB TEN U
IJI0IIaIe TOBEPXHOCTEN

80

KoHnTtponbnas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Otobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

82

Bubl iBrukeHMil: napaieIbHbIN
MEPEHOC, IEHTPAIIbHAs! CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

FCOMeTpI/IquKI/IC 3aga4u Ha
MMPUMCHCHUC NBUKCHUA




85

KonTponpHas padora "BekTops! B
npocTpaHcTse"

86

Ob6o6maromee mosropenue 11 nmoHsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOCTpaHCTBE"

87

Ob6o6maromee moropenue 11 moHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"BekTopsl B mpocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMaTH3aIls 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

&9

O6o06matomiee moropenue 11 monsTHit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

90

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

91

Ob6o6maromiee nosropenue 11 nonstuit
1 MeTo/10B Kypca reomerpun 1011
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ten"




92

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[Tmomraay MOBEPXHOCTU U 0OBEMBI
KpyIJibix Ten"

93

HroroBast koHTpoJIbHAs paboTa

94

Wrorosas kKoHTpoJbHAS paboTa

95

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropust pazBuUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
102 HayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

VYuebnuk: ['eomerpust s ydanuxcs 10-11 k1. o0uieo6pa3oBaTebHBIX YUPEKICHUN
/JI.C.AtanacsH. - M.: [Ipocsemenue, 2021.

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1. 3us. b.I'. lunaktuueckue marepuaisl o reomerpuu st 10 kinacca. — M.
[Ipocsemenue, 2021.

2. 8.TI'mazkoB IO.A., Oquna U.U., bByty3oB B.®. Pabouas TeTpaas no reometpuu s 10
kiacca. — M.: [Ipocsemienue, 2021.

3. 9.3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3agauu no reomerpuu 15 7 — 11 kiaccos.
— M.: [Ipoceemenue, 2021.

4. 10. Caaxsan C.M., byry3oB B.®. U3yuyenue reomerpun B 10 — 11 xnaccax:
Meroanueckue pekoMeHaanuu K yaeoOnuky. Kuaura s yaurens. — M.: [Ipocsenienue,
2021.

5. 11. Kucenes A.Il. DnemenrapHnas reomerpus. — M.: IIpoceemenue, 1980.

6. 12. IToypounslie pa3zpaboTtku mo reomerpuu 10 knace (quddepeHnnpoBaHHbII TOIX0.T)
— 000 «BAKO», 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH HUHTEPHET

v' ®enepanbubiii mopran «Poccuiickoe oopazoBanue» http:/ www.edu.ru

v Poccuiickuii opTai OTKpeITOro oopasosanus http://www.openet.edu.ru

V' http://vaklass.ru — SIKmacc. [lupposoit o6pazoBaresbHblii pecypc. MTHHOBAIMOHHBIIH
00pa3zoBaTeNbHBI HHTEPHET-PECYPC.

v MenepaibHbIii IIEHTP HHPOPMAIIMOHHO-00Pa30BaTENBHBIX PECYPCOB
http://fcior.edu.ru

v EnuHast KOJUIEKIHsS IU(PPOBBIX 00pa3oBaTelIbHBIX PECYPCOB

http://schoolcollection.edu.ru

http://resh.edu.ru

Most mikona https://myschool.edu.ru/

JlokyMeHTaus, pabo4yre MaTepHualsl Uil yauTesns MmareMatuku www.it-n.ru_"CeTb

TBOPYECKHUX yuuTenen"

v OtkpeiThiii 6ank EI'D 2023 r: https:/prof.mathege.ru/

ANANIN
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