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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiIsSeTCs OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh W3YUYEHHUS IUCLUILIMH €CTECTBEHHO-
Hay4YHON HANpaBJICHHOCTU M IMPEAMETOB T'yMaHUTapHOro nukia. IlockoiibKy jormyeckoe
MBILLUIEHHE, (OPMUPYEMOE TIPU U3yUYEHUHU OO0YUaAIOIIUMUCS MOHATHIHBIX OCHOB T€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUHU LETOYKH JIOTUYECKMX YTBEP)KICHUHN IpH
pELIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb M OINPOBEPraTb THUIIOTE3bI
HEIOCPEJICTBEHHO HCIOJB3YIOTCS NPH PEIICHUH 3a]ad E€CTECTBEHHO-HAyYHOI'O LMKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilens ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriryoJEHHOM YPOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYyYarOIIMXCS NMPU M3YyUYEHUU FEOMETPHUH, Kak
COCTaBJISIIOLIEH MpeAMeTHOUM obnacTh «MaTtemaTuka U nH(popMaTUKa» yepe3 obecrnedeHue
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NeHUcTBUH, cielu(PUIHBIX TEOMETPUH, U HEOOXOUMBIX JJI YCIEUTHOT0 MPOo(heCCUOHAIIBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuoputeTHbIMM  3ajadyaMM  Kypca TE€OMETpUHM Ha  YIUIyOJIEHHOM  ypOBHE,
PACHIMPSAIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacUIMpeHue TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTe€MaTHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBAaTh M H3y4daTb pAa3HbIC SBICHUS
OKPY’KaIoIlIeT0 MUpa, 3HaHWE OHIATUITHOTO anmnaparta o pazaeny « CTepeoMeTpus» yueOHOro
Kypca reoMeTpHH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATHUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OPEM, POPMYJ U YMEHHUE UX IPUMEHSTH,
YMEHUS JOKA3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHME YMEHMs paclo3HaBaThb HA uYepTekaxX, MOJEISAX U B peaJbHOM MHpE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYHPOBATh T€OMETPUUECKNE MOJIEIIN;

(¢opMupoBaHHe  TOHMMaHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, OpMUPOBAHUE MOHUMAHUS POJIM aKCHOMATUKHU MPHU MPOBEACHUN
pacCyX IeHUN;

dbopMHpOBaHrE YMEHUS BIIaJIeTh METOJAMH JI0KAa3aTEIbCTB U AJTOPUTMOB PEILICHUS,
YMEHUS UX MPUMEHATH, NPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUsS
CTEpEOMETPUYECKUX 3a7ad U 33Jad C MPAKTUUYECKUM COJep)KaHueM, (OopMHUpOBaHUE
MPEACTABICHUS] O HEOOXOJUMOCTH JI0Ka3aTeNbCTB MHpU OOOCHOBAHWU MATEMATUYECKUX
YTBEPKJICHUM U POJIM aKCMOMATUKH B IIPOBEJICHUH JE€AYKTUBHBIX PACCYKICHUM;

pPa3BUTHE W COBEPIIECHCTBOBAHWE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUU, KPUTUIHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHUH;

(opMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUS
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



pPeaNTbHBIX KU3HEHHBIX CUTYAIUSIX ¥ IPU U3YYCHHUH APYTUX YICOHBIX IPEIMETOB, TPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS PEATbHBIX CUTyalUid, WCCIEAOBAHUS
NOCTPOCHHBIX MOJENEH, UHTEPIPETALMHU MTOTYUYECHHBIX PE3YIbTAaTOB.

OCHOBHBIMH CO/IepKaTEIbHBIMU JIMHUSAMU ydyeOHoro kypca «I'eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsAMble M TIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriIyoJI€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COIEp>KaTEIbHBIM JUHUSAM YU4eOHOro Kypca, a GOpMHUpPOBAHUE JIOTHUECKUX YMEHUI
pacmpezieniieTcss He TOJBKO IO COJAEP)KaTENbHBIM JIMHUSM, HO M MO TOoJaM OOyYeHHs.
Copnepxxanne o0Opa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
@denepanbHOil  pabouell  mporpaMMmbl,  paclpeAesiéHHBIM 1O  TojaM  OOy4YeHWs,
CTPYKTYPHUPOBAHO TaKKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITUAIILHBIM BOIIPOCaM
oOyyarongecss 0O0palaiich HEOAHOKPATHO. OJTO IMO3BOJIIET OPraHU30BaTh OBJAJCHHE
F€OMETPUYECKUMHU TIOHSITHUSMU W HaBbIKAMHU TOCJEIOBATEIbHO U TOCTYIATEIbHO, C
COOJII0/IEHUEM TIPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIYIO CUCTEMY
T€OMETPUYECKUX TMPEACTaBICHUN 0OyUaromuxcs, pacmmpsas u yrayomnss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

[lepexo K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3llath ycioBus Wi guddepeHnuanu 00ydeHus, MOCTPOEHUS] WHIUBUIYATbHBIX
o0pa3oBaTeNbHBIX TMpOrpamMM, OOECHeYUTh YIIyOJIEHHOE UW3yYeHHE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOoro npeamera «MaremaTukay;

MOJITOTOBUTH O0YYAIOIIUXCS K MPOJAOHKEHUIO U3YUEHHUSI MAaTEeMAaTUKHU C Y4ETOM BbIOOpa
Oynyuieit mpodeccuu, odecreynBasi MPeeMCTBEHHOCTh MEX Ty OOIIUM U MTPOodheCCUOHAIBHBIM
oOpa3oBaHUEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriyOnéHHOM ypoBHE oTBOAMTCS 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeJeNo).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TNOHATHS CTEpeoOMETpUH. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHo€e pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TTapaJlICIIbHbIC
U CKpelmmBaromyecs mnpsmMsle. [IpusHaku ckpelmmBaromuxcs npsaMmbix. [lapauiensHocTb
OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIelIbHBIE INIPSMBIE B IPOCTPAHCTBE,
MapaJuIeIbBHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh NMPAMOW M IUIOCKOCTH. llapamiensHoe n
LEHTPaAJIbHOE NMPOEKTUPOBaHUE, N300pakeHne Puryp. OCHOBHBIE CBOICTBA MapajlieIbHOTO
npoektupoBaHus. M3o0paxenue ¢uryp B HapauiedbHOW MOPOEKUUHU. YTIBlL €
COHAIIPaBJICHHBIMA CTOPOHAMU, IO MEXAY NpsMBIMU B IpocTpaHcTBe. llapamiensHoCTh
IJIOCKOCTEN: MapaJljIebHbIe IIJIOCKOCTH, CBOMCTBA NapaJuIeIbHbIX IUI0CKocTel. [Ipocreimme
MIPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpaj’Ap, HapajuleNIeNUIe]l, MOCTPOCHHUE
CEYECHUM.

IleprieHIMKYIAPHOCTh MHPAMOW UM IUIOCKOCTH: IEPIEHAMKYJISPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MPsMBbIE NapauIe]bHbIE W NEPHEHAUKYJAPHbIE K INIOCKOCTH, IIPU3HAK
MEPIICHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSAMOM IEPIEHANKYISPHOU
m10cKkocT. OpTOroHAIBHOE MPOEKTUPOBAHKE. | [epIIEeHINKYISIp M HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKM JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOW JO IUIOCKOCTH, MPOEKUUs (GUIyphl Ha
IJIOCKOCTh. [IepneHauKyIIpHOCTh IIJIOCKOCTEH: IPU3HAK MEPHEHIUKYISPHOCTH IBYX
wiockocTer. TeopeMa o TPEX MEepHEHINKYJIIIpax.

Yrael B IPOCTPAHCTBE: YroJ MEXAY MNPAMOM M IUIOCKOCTBIO, JABYTPAaHHBIA YIOJI,
JVHEWHBIA Yroa ABYIPAHHOrO yrua. TpéXrpaHHbli M MHOrorpaHsble yribl. CBOHCTBa
IIJIOCKUX YTJI0B MHOTOIPaHHOTrO yruia. CBOMCTBA INIOCKUX U IBYTPAHHBIX YTJIOB TPEXTPAHHOTO
yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJIsL TPEXTPAHHOIO YyIJa.

MHororpaHHuKH

Buabl MHOTOrpaHHuKOB, pa3BEpTKa MHOrorpasHHuka. lIpusma: n-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHAas MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mebl. [lapamienenunes,
MPAMOYTOJIbHBIM Tapajulesienune] U ero cBoucrBa. Kparwalmuve myTH HAa NOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Dunepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuma: n-
yrojpHas MUpaMujia, NMpaBWibHAasg U yceu€HHass nupamuasl. CBolicTBa pédep U OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. [IpaBuiapHbIE MHOTOTpaHHMKH: NpaBUJIbHAS OpU3Ma M
MpaBuJIbHAs MUPAMKJIA, MPABUIIbHASL TPEYTOJIbHAS MUPaAMUJA U IPABUIIBHBIA TETPASIP, KyO.
IIpencrasiienue o MpaBUIbLHBIX MHOTOIPAHHUKAX: OKTadAp, JOAECKASAP U UKOCAIP.

Boruncnenue 37€MEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriael. [lnomans
OOKOBOIl TOBEPXHOCTH M IOJHOM HOBEPXHOCTU MIPSAMOM NPU3MBI, IUIONIA/b OCHOBAaHUH,
TeopeMa O OOKOBOH MOBEPXHOCTH NpsMOM mpu3Mmbl. [lnomaas OOKOBOW MOBEPXHOCTH U
ITIOBEPXHOCTH IIPABWJIBHOW NMUPAMUJIBI, TEOPEMA O TUIOIIAAN YCEYEHHON TUPAMU/IBI.



CummeTpust B MPOCTPAHCTBE. DJIEMEHTbI CUMMETPUU IPABUIBHBIX MHOTOI'PAHHUKOB.
CummeTpuss B NPaBWIBHOM MHOIOTPAHHUKE: CHUMMETpUsS MHapaulesIeNuIela, CUMMETPHUS
IPaBUIBHBIX IIPU3M, CAMMETPHS IPABWIBHON ITUPaMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IMPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOpbI KOJUIMHEAPHBIE, COHAIIPABJICHHBbIE M IMPOTHBONOJIOKHO HANpPAaBICHHBIE BEKTOPBHI.
PaBeHCTBO BEKTOPOB. [[eHCTBHSI C BEKTOpPAMM: CIIOKEHHE W BBIYATAHHE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBOMICTBA CIOKEHHS BEKTOPOB.
CpolicTBa yMHOXEHUsI BEKTOpa Ha uMcio. lloHsThe komIiuiaHapHble BeKTOpbl. IIpu3Hak
KOMIUTAHAPHOCTU TpEX BEKTOpOB. lIpaBmio mapamnenenunena. Teopema O pasnokeHUU
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTOpam. [IpsMoyronbHas cucTeMa KOOpJIWHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsA3b MEXAY KOOpPAMHATAMM BEKTOpa U

KOOPJIMHATaMH TOYEK. YTOJI MEXKIy BEKTOpaMu. CKaIIpHOE POU3BEIEHUE BEKTOPOB.
11 KUIACC

TeJsia BpaieHnus

[TonsiTus: UMIUHApPUYECKAs MOBEPXHOCTh, KOHMYECKAas MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yromre noBepxHocTel. Tena BpaleHus: HWINHAP, KOHYC, YCEUYEHHBII
KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl U MIIOCKOCTH, KacaTelbHas MIIOCKOCTh
K cepe. M3o0paxkeHne Ten BpalleHHs Ha IJIOCKOCTH. Pa3BépTka IMIMHApa U KOHYyca.
CummeTtpus cdepsl U mapa.

O6bEM. OcHoBHBIE cBOMCTBA 00HEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napasuienenuneaa u cieacteus u3 He€. O0ObEM NPSAMON U HAKJIIOHHOW MPU3MBI, IIUIUHIPA,
nupamuzbl U Konyca. O0bEM 1iapa v IIapoBOrO CErMEHTA.

KomOuHanuu ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHID,
onucaHHas okosio nuinHiapa. Ilepecedenue cdepsl u mapa c mwiockocThro. Kacanue mapa u
cheppl MIOCKOCThIO. [lOHSTHE MHOrorpaHHuMKa, OINHMCAHHOIO OKOJO cdepsl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILCHHUS.

[Tnomaas MOBEPXHOCTH IIJIMHIIpA, KOHYCa, Tuiomaask cepsl u e€ yactel. [lomodue B
npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeoOpa3zoBanue nogoOusi, romoteTus. Pemenune 3amad Ha MIOCKOCTU C HCIOJIb30BAHUEM
CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHue cedyeHHiI MHOTOIPAHHUKOB M TEJ BpAILEHUSA: CEYEHHUS IMIMHJIpa
(mapajuiebHO W TEPHEHJUKYJISIPHO OCH), CEYEHUs KOHyca (IapasulesibHble OCHOBAaHHUIO U
MIPOXOJISIINE YEPE3 BEPIIMHY ), CEUEHHUSI [11apa, METO/IbI IOCTPOECHUS CEUEHUI: METOJ] CJIEJIOB,
METOJ] BHYTPEHHETO MPOESKTUPOBAHMSI, METO/J] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropbl B mpoctpancTtBe. Omnepanuu Haja BEKTOpaMU. BEKTOpHOE YMHOXKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXe€HUA. lIpsAMoyronpHas cucTeMa KOOpIMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. Pasnoxenue Bekropa no 0asucy. KoopauHatHO-
BEKTOPHBIA METOJI IPU PELIEHUU TEOMETPUUECKHX 3a7a4.

JABUKEeHUS B MPOCTPAHCTBE



JBmxenuss mpoctpanctBa. Orobpaxenusi. [/[BmwkeHus u paBeHCTBO ¢uryp. OOmme
CBONMCTBA JABWIKCHUW. BUIbl IBMKEHUI: MAapaUIENbHBIN NEPEHOC, LIEHTPAJIbHAS CUMMETPHSI,
3epKajibHas CUMMETpUs, NOBOPOT BOKpYr mpsimoi. IIpeoOpaszoBanus momodbus. [Ipsmas u
cdepa Diinepa.



IHNIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHcKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMK OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA, IPEICTABIEHNE O MATEMATHYECKUX OCHOBAX
(YHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEAyp TPa)kIaHCKOTO 00IecTBa
(BBIOOPBI, OMPOCHI U JIPYTO€), YMEHUE B3aMOJIEHCTBOBATh C COLIMAIIbHBIMUA UHCTUTYTAMH B
COOTBETCTBHUHM C UX (DYHKIMSIMHU U HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCUMCKOMN I'pa)k1aHCKON UAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSAUIEMY POCCUMCKOM MAaTEMATUKH, LEHHOCTHOE OTHOLICHHWE K JOCTHKEHUAM
POCCUHCKUX MAaT€MaTUKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, UCIOJIB30BAHUE ITUX
JOCTH)KEHUW B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, Cc(HOopMHPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMUA, JTUYECKOIO IIOBEIEHHs, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHNN HAYKU U AEATEIBbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA1a B
MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

JCTETUYECKOE  OTHOLIEHHE K MHPY, BKIKOYAA OCTETHUKY MaTeMaTU4YECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pPeIICHUN, pPaCCYKICHUN, BOCHPUMMYUBOCTH K
MAaTeMaTUYECKUM aCIIEeKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocMTaAHKE:

C(OPMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0€301acHOro odpasa >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO
(310poBOE NMHUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTIIBIXA, PETYIsIpHas pU3NYecKas
aKTUBHOCTH), (PU3UUYECKOE COBEPUICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATENBHOCTBIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH TPYA0II00US, HHTEPEC K PA3IUYHBIM chepam
MpoQeCCUOHATILHOM EATETbHOCTH, CBA3aHHBIM C MATEMATUKOMN U €€ IPUII0KEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccu U peaTnu30BbIBATH COOCTBEHHBIC
’KU3HEHHbIC IJIaHBl, TOTOBHOCTh M CHOCOOHOCTh K MAaT€MaTHUYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHXKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
pPELIEHNH NPAKTUYECKUX 3a7a4 MATEMAaTHUECKON HAIIPABICHHOCTH;

7) 3K0JI0rHYeCKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIbTYpbl, TMOHMMAaHUE BJIUSHUSA COLMAIBHO-
DKOHOMMYECKHX IMPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpeapl, OCO3HAHME



IJI00APHOTO  XapaKTepa JOKOJOTHYECKUX MPoOJieM, OpUEHTalus Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JIJIs1 pELICHUs 3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpebl, INIAHUPOBAHUE
MIOCTYTKOB U OIEHKH WX BO3MOKHBIX TTOCJIEICTBUM SISl OKPY KArOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHNE MaTEMaTHICCKON HayKH Kak cepbl
YeJIOBEYECKOW JEATENbHOCTH, OJTamoB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS
IIMBWJIM3AllUM, OBJQJCHUE SI3BIKOM MaTeMaTUKHM W MaTeMaTHYeCKOHW KyJIbTypoH Kak
CPEACTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATh IMIPOCKTHYIO U HUCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TNOHATUAMH, (OPMYJIHPOBATH OMNPEACIICHHUS TOHSATHM,
YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJAacCU(UKAIMK, OCHOBAaHUS Jig OOOOIECHUS U
CpPaBHEHMUS, KpUTEPUU ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKJECHHUS: YTBEpIUTEIbHBIC U
OTpHUIlaTeIbHbIC, IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUs B pakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHUSIX, TMpeajaraTb KpUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIeaTh BBIBOJBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKJICHUM (TIpsSMbIe
¥ OT MPOTUBHOTO), BHICTpAUBATh APTYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BBHIBOJIBL;

BBIOWpATh CMOCO0 pelieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOojiee MOAXOMSAIIMN C YY4ETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccieaoBarebCcKue 1eHCTBUA:

WCIIONB30BaTh  BONPOCHl  KAaK  MCCJIEAOBATEIbCKHII  MHCTPYMEHT  IO3HAHUSA,
dhopMyIHpoBaTh BOMPOCH], (QUKCUPYIOIIUE MPOTHUBOpEUHe, MpodsieMy, YCTaHABIMBATH
HMCKOMOE U JJaHHOE€, POPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHCHUE;

MPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTUYeCKOr0 OOBEKTa, SIBJICHHUS, MPOIIECCA, BBHISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTAMH, SIBICHUSIMH, POTIECCAMU;

CaMOCTOSTENbHO  (opMysMpoBaTh O000OIIEHUS W  BBIBOJBI IO  Pe3yJbTaTam
NPOBEIEHHOTO HAOJIO/IEHUsI, MCCIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOIICHMIA;



MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTaTh MPENOIOKEHUS
O €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUINTH HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETA Ha BOIIPOC U JIS
pellIeHus 3a1auH;

BbIOMpaTh MHQPOPMAIMIO U3 MCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIW3UPOBATD,
CHCTEMAaTH3HpPOBaTh M HHTEPIPETUPOBATh HH(GOPMAIMIO pa3IM4YHBIX BHUIAOB U (QopMm
HpeACTaBIICHUS;

CTPYKTYpUpOBaTh HWHGPOpPMALMIO, MPEACTaBIATh €€ B  Pa3IUYHbIX (opMmax,
WUTIOCTPUPOBATH TpapuIeCcKH;

OLICHMBATh HAAE&KHOCTh HH(MOPMALIMKA 1O CaMOCTOSATENBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHHBePCAIbHbIE YUeOHbIe TeHCTBHSA

Oo0menne:

BOCTIPUHUMATH ¥ (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSAMHU U ICIISIMU
OOIIeHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX M MMUCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHCHHS IO XOAY pEIICHHS 3aJa4d, KOMMCHTHPOBATH IOJyYCHHBIN
pe3yibTaT;

B X0JIe OOCYXICHHS 3a[aBaTh BOIIPOCHI TI0 CYIIIECTBY OOCYKIaeMO TEMBbI, TIPOOJIEMBI,
pelraeMoii 3a/1auu, BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA IIOMCK PEIICHUS, CONIOCTABIISTH CBOU
CYXKICHHS C CY>KICHUSIMU IPYTHX YIaCTHUKOB JIMAJIora, 0OHAPYKUBAThH Pa3IMune U CXOJICTBO
MO3UIUi, B KOPPEKTHOM (hopMe (HOpMYJIMPOBATH Pa3HOIIACHS, CBOM BO3PAKCHHS,

MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3a/1ayM, SKCIICPUMEHTA, UCCIICIOBAHUS, MTPOCKTa,
CaMOCTOSITEIIFHO BBIOMpAaTh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAUA U
0COOEHHOCTEH ayTUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBHUS

Camoopranuzamnus:

COCTaBJIAITh IIJIaH, QJITOPUTM PEIIEHUs 33/Ja4, BHIOMpATh CIOCOO pelIeHus: ¢ y4EToOM
MMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pelIEHUH ¢ y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

BJa/leTh HABbIKAMU TMO3HABATENbHON pedieKCHud KaK OCO3HAHHSA COBEPIIAEMBIX
JEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJAETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCa U PE3yIbTaTa PEMIEHUS MATEMATUYECKON 3a1a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPHU PEIICHUU 3a0a4d, BHOCUTh
KOPPEKTHUBBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLITHOOK,
BBIIBIICHHBIX TPYAHOCTEM;

OLICHHMBATh COOTBETCTBHE pe3yslbTaTa LEIM M YCIOBHUSIM, OOBICHATh NPUYUHBI
JOCTHKEHUSI WIM HENOCTH)KEHUS pPe3ysbTaTOB JEATENbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.



CoBMecTHasI 1eATEIbHOCTD:

MMOHMMATh ¥ HCITOJIH30BAaTh IPEUMYIIIECTBA KOMaHIHON W WHIMBH Iy JIbHON pabOThI IpH
pelieHNH y4eOHBIX 3ajad, MPUHUMATH I€Jb COBMECTHOH JCSITEIbHOCTH, IJIAHUPOBATH
OpraHu3aIui0 COBMECTHOM pabOThI, paclpeesiaTh BUIbI padoT, JOrOBapUBaThLCs, 00CYKIATh
MIPOIIECC U PE3YIHTAT PAOOTHI, 0000aTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B IPYMIIOBEIX popMax paboThl (0OCYKICHHSI, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMbD» U WHBIC), BBIOJHATH CBOKO YacTh PabOThI M KOOPAWHUPOBATH CBOU JCHCTBHUS C
JAPYTUMH YJICHAMH KOMAaHIbl, OIICHUBATh KA4eCTBO CBOCTO BKJIAJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyyaromuiicss HayYUTCS:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATHAMH CTEPEOMETPHUU NPU PEILICHUH 331a4
U MIPOBEICHUN MAaTEMaTHUECKUX PacCy KICHU;

OPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBHS M3 HUX NPU PEUICHUU
reOMETPUUYECKUX 33/1a4;

KJIaCCU(UITUPOBATH B3AUMHOE PACIIONIOKEHUE MIPSIMBIX B IPOCTPAHCTBE, TIOCKOCTEN
B IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXTY MPSMON U TUIOCKOCTHIO;

CcBOOOIHO OMIEPUPOBATH MOHATHUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHbI MHOTOTPAHHUKOB (IIpHU3Ma, MHUpaMUA,
IPSIMOYTOJIbHBIN TapaJijiesienumne, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJIacCU(PUKAIINU;
CBOOOJHO OMEpUPOBATH TMOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
MIOCKOCTBIO;

BBINOJIHATH MapajuleIbHOE, [IEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAaHUE (PUTyp
Ha IJIOCKOCTb, BBIMOJIHATH U300paXkeHUs! GUTyp Ha IIIOCKOCTH;

CTPOUTH CEYEHHSI MHOTOTPAHHUKOB Pa3IMYHBIMU METO/1aMHU, BHITIOJHSATE (BBIHOCHBIE)
IUIOCKUE YEepPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATH IUIOMIAM IOBEPXHOCTEH MHOTOIPaHHUKOB (MpH3Ma, MUPaMUJIA),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT,;

CBOOOMHO OIEpPUPOBATh MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI,

cBOOOHO OMEPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpAMHATAM
B IIPOCTPAHCTBE;

BBITIOJHSATH IEUCTBUS HaJl BEKTOPaMH;

pemiaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MATEMATHMYECKUX OTHOUIEHUN U HaXOXKICHHE
F€OMETPUYECKUX BEJIMYUH, TPUMEHS M3BECTHBIE METOJAbl IMPU  PEIICHUH
MaTeMaTHYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIO’KHOCTH;



MIPUMEHSITh npocTeimnme IIPOrpaMMHBbIE cpeactBa U AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 33/1aY;
U3BJIEKaTh,  NPeoOpa3oBbIBAaTH W UHTEPHPETUPOBaTH  MH(DOpMaAnUi0 O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaX, MPEACTABICHHYIO Ha 4YepTexax U
pHUCYHKaX;

MPUMEHATh IMOJIYYEHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh
peanbHble CUTYalluU, MPUMEHSTh U3YYEHHBIC TIOHSTHS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTUYECKU CPOPMYITUPOBAHHOMN TPOOIEMBbI, MOJEIUPOBATH pEaIbHbIC CUTYallUU
Ha S3bIKE TEOMETPUH, MCCIEIOBaTh MOCTPOCHHBIE MOJENU C HCIOIb30BaHUEM
r€OMETPUYECKUX TOHATHUI M TEOpeEM, ammapara anreOpbl, pelarb MPaKTHYECKHE
3a/1a4yy, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIHYNH;

UMETh TPEJICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTAaBHOMU
4acTH (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayYUTCs:

CBOOOJIHO ONIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKOH 1
chepuiecKoil HOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOJTYyYEHHUS,

ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C T€JIaMU BpAIllEHUs: LIUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tea BpalleHus (LIMIUHIP, KOHYC, cdepa U map) U 00bACHITH CIOCOOBI
MOJIyYEHUS! TEJ BPAILLEHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHMs, O0BEMBI U
IUIOLIAAH MTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€Jl BPAILLEHUS, T€OMETPUUECKUX TEN C
NpuMeHeHueM (popmy;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C KOMOMHALUAMHU TEJl BPAILCHUS U
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIIMCAHHBIN B chepy U ONUCaHHBIN OKOJIO c(hephl,
cdepa, BIIMCaHHAs B MHOTOTPAHHUK WUJIM TEJIO BPAIICHHUS;

BBIYHCIIATh COOTHOILICHHS MEX Y IUIOMIAIIMH TOBEPXHOCTEN N 00bEMaMu MOA0OHBIX
TEI;

U300pakaTh M3y4yaeMble (UTYpPBI, BBINOJIHATH (BHIHOCHBIE) TJIOCKHE YEPTEHKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS;

U3BJIEKaTh,  MHTEPIPETUPOBaTH M IpeoOpa3oBbIBaTh  MH(MOpManuio 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaxX, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPALIMU HaJl BEKTOPaMH;

3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

pelarh reOMETpPUYECKHUE 3aJaud Ha BBIYMCICHUE YIVIOB MEXAYy HPSAMBIMH U
IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKU /10 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA IIPU PEILICHNH;



CBOOOJTHO OIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMHU C JBHKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300paXKeHUsT MHOTOTPAaHHUKOB M TEJ BPAICHHUS MPHU TapauieIbHOM
MIEPEHOCE, LICHTPAIbHOW CUMMETPUH, 3€PKAUTBHON CUMMETPHUH, TTPU TOBOPOTE BOKPYT
pSIMO#A, MpeoOpa3oBaHus TOI00S;

CTPOUTh CEYEHUSI MHOTOTPAHHMKOB U TE€JI BpalleHUs: CEUCHHS IWIMHIpPA
(mapajuiebHO W TIEPICHIUKYJSIPHO OCH), CEYeHHUs KOHyca (IMapajieibHbIC
OCHOBAHHUIO M TIPOXOASAIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;

UCII0JIb30BaTh METOJbl MOCTPOEHHUSI CEUCHHMI: METOJ CIEI0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYLIEH TIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

IPUMEHSITh TEOMETpUUeCKHe (aKThl ISl PEIICHHS CTEePEeOMETPHUYCSCKHX 3ajad,
MIPEIoIaramx HECKOJIbKO IIaroB PEIICHUS, €CIIU YCJIOBUS IPUMEHECHUS 3a/1aHbI B
SIBHOM U HEABHOU dopme;

peliark 3a7adyd Ha JOKA3aTeNbCTBO MATEMATUYECKUX OTHOIICHUW W HAXO0XKICHUE
r€OMETPUYECKUX BEJIMUUH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBbI
IIPY PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHSATh TOJIydYEHHBIE 3HAHMUSI HAa TPAKTUKE: CpPaBHUBATh, aHAJIW3UPOBATh MU
OIICHUBATh peajbHbIE CUTyallUd, NPUMEHATh W3YUYEHHBIC TOHSTHUS, TEOPEMBI,
CBOWMCTBA B TIPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YecKH ChOpMYIMPOBAHHOM
po0JIeMbl, MOJICIIMPOBATh PEAIbHBIC CUTYAIlMHM Ha SI3bIKE TE€OMETPHH, UCCIICIOBATh
MIOCTPOEHHBIE MOJICJIA C MCIIOJBb30BAHUEM T'€OMETPUUECKUX IOHITHH U TEOpPEM,
amnrapara aiareOphl, pemaTh NMPaKTUYeCKUEe 3aJlaud, CBS3aHHBIC C HaXOXIECHUEM
reOMETPUYECKUX BEJIMUUH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax Pa3BUTHS I€OMETPUU KaK COCTABHOM
yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHnoBanme
Ne (ungposbie)
pa3/iesioB U TeM Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThI
pecypchl
Brenenue B
1 ! 23 1
CTEPEOMETPHIO
B3anmHuoe
2 pacIoyioKeHNEe MPSIMbIX 6 1
B IIPOCTPAHCTBE
[TapannenpsHOCTH
3 NPSIMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
[eprieHAUKYISIPHOCTH
4 NPSIMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
Bekrops! B
7 P 12
MIPOCTPAHCTBE
[ToBTOpEHUE,
8 o0o01ieHue u 5 2
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO
- 102 6 0

YACOB 110 I[TPOTPAMME




11 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgpossbie)
pa3ziesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoTbl
pecypcsl
1 Ananutuyeckas 15 1
FE€OMETPUs
IToBTOpEHME,
5 00001IeHNE U 15 1
cUCTEeMaTu3aIus
3HaAHUU
3 O0BeEM 17 1
MHOTOI'PaHHHUKA
4 Tena BpameHus 24 1
ILnomanu
5} MMOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TET
6 JBr>xeHus 5 1
[ToBTOpEHHE,
7 0000mIcHNE U 17 2
cucTeMaTu3alus
3HAaHUU
OBIIEE KOJIMYECTBO 102 3 0
YACOB I10 [TIPOI'PAMME







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

OcHOBHBIE TIpaBUIIA
n300pakeHUs Ha
pHUCYHKE
TUIOCKOCTH,
napajieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHyeck
ue padoThbl

Jara
H3ydYeHHn
s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTeibH
ble pecypchl

Ilonsitus
CTCPEOMETPHH:
TOYKa, Ipsimasi,
IJIOCKOCTD,
MIPOCTPAHCTRO.
OcHoBHbIE TpaBUiIa
n300pakeHUs Ha
PUCYHKE
TJIOCKOCTH,
MapajuIeIbHBIX
MIPSIMBIX
(oTpe3koB),
CepeHBI OTpEe3Ka

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMas u
MJIOCKOCTD;
MOJYIIPOCTPAHCTBO

ITonsarus:
MepeceKarnmecs
MIOCKOCTH,
IepeCceKaroImecs
npsiMas u
MJIOCKOCTD;
MOJYIIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX




MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINUX
00BEKTOB

MHOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
¢uryp,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBHS
M3 HUX

AKCHOMBI
CTEPEOMETPUHU U
MEPBBIE CIIECJICTBUSA
W3 HUX

10

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIE CIICICTBUS
n3 HuX. CrmocoObl
3a/1aHUs] IPSIMBIX U
MJIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MIPSIMBIX U
IUIOCKOCTEH

N300pakenue
CEUYCHUI
UpaMubl, KyOa u
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
pédpa.
N3o06paxenue
IepeceyeHus
IIOJIy4EHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOEHHBIX
CEYEHU pa3HbIMU
LBETaMU

11

N3o0pakenue
CEUYCHUI




MUpaMUbl, KyOa u
IIPU3MBI, KOTOpBIE
IIPOXOJIAT Yepe3 UX
péopa.
N3obpakenue
[ePECEUCHUS

MOy YEHHBIX
IIJIOCKOCTEMN.
PackpammBanue
IIOCTPOEHHBIX
CEYCHUH pPa3HbIMU
LBETaMU

12

N3obpakenue
CEYCHMI
MUpaMUIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOMAT Yepe3 ux
péopa.
N3obpaxenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYECHUH pPa3HBIMHU
L[BETaMU

13

N306paxenue
CEYECHMI
MMpaMu/Jibl, KyOa u
MIPHU3MBI, KOTOPBIE
IIPOXOJAT YEpE3 UX
pEdpa.
N300pakenue
IepeceyeHus
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOEHHBIX
CEYCHUH Pa3HbIMU
[[BETaMU

14

Meton ciienoB Ui
MTOCTPOEHUS
CeYeHUM

15

Merton cnenosB is
MMOCTPOEHUS
ceuennii. CBOMCTBA




MepeceueHU
HpHMbIX nu
IJIOCKOCTEN

16

Meton ciienoB s
MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeceueHU
MPSIMBIX H
IUIOCKOCTEH

17

18

19

[Toctpoenue
CEYCHUU B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
YepTeKen U 3aMuch
LIaroB MOCTPOCHHUS

[Toctpoenue
CEYCHUII B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
YepTEeKEN U 3aIUCh
[IarOB IMOCTPOCHUS

[Toctpoenue
CEYEHUI B
nupamu/ie, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YyepTeKel U 3aMuch
1IaroB MOCTPOCHUS

20

21

[Toctpoenue
CEYEHUI B
nupamue, Kyoe mo
TpEM TOUKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
YyepTeKel U 3anuch
[1arOB IMMOCTPOCHHUS

IToBTOpeHUnE
IUTAaHUMETPHHU:
Teopema o
IIPONOPLIMOHAIIBHEI




X OTpE3Kax.
ITonobue
TPEYTOJIbHUKOB

22

23

24

[ToBTOpEeHUE
IJITAHUMETPUU:
Teopema MeHenast.
PacueTs! B
CEUYCHHSIX Ha
BBIHOCHBIX
yeprtexax. Mcropus
pa3BUTHUS
IUTAHUMETPUH U
CTEpEOMETPUU

KonTponbhas
pabora "AKCHOMBI
CTepEOMETPHH.
Ceuenus"

B3anmuoe
pacrojoxeHue
IIPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBarommecs
npsmele. [Ipu3naku
CKpELIMBAOIINXCS
MPSIMBIX.
[TapamiensHbIe
IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€MHCTBEHHOCTH
IpsAMON
napajuIeIbHON
JTAHHOU MPSMOi,
MPOXOIAIIEH uepe3
TOUKY
MIPOCTPAHCTBA U HE
JIeKarei Ha
JAHHOM MPSIMOM.
Jlemma o
[IepECCUCHU N
NapajuIeIbHbIX
MIPSIMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTH
TpeX MPSAMBIX.




Teopema o Tpéx
NapajuIeIbHbIX
npsAMBbIX. Teopema
0
CKPEIIHBAIOIINUXCS
MPSIMBIX

27

28

[TapamensHoe
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
[IapaJuIeIbHOTO
IIPOEKTUPOBAHMS.
N3obpakenue
pasHbIX puryp B
NapajuIeIbHON
MIPOEKLINU
IlenTpansHas
poeKUUs. YToi ¢
COHAIIpaBJICHHBIMU
CTOpOHAMHU. YTO0J
MEX1y IPSIMbIMU

29

3agaun Ha
JIOKA3aTeJIbCTBO U
HCCIIEOBaHNE,
CBSI3aHHEBIE C
pacmoyioKEeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTns:
MapajuIeIbHOCTh
MpsIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnax
MapajuIeIbHOCTH
MpsIMOM U
IIJIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
MpsIMOM U
IIJIOCKOCTH

31

I'eomeTpuueckue
3a/lauM Ha
BBIUHCJICHUE U
JI0Ka3aTeNbCTBO,
CBA3aHHBIC C




MApaAITIENBbHOCTBIO
HpHMbIX nu
MJIOCKOCTEH B
MPOCTPAHCTBE

32

33

ITocTpoenue
CEUCHHUS,
IIPOXOJSIIETO
yepe3 JaHHYIO
MPSIMYIO Ha
yepTexe u
rapajuieJIbHOIO
JIPYTroM MpSMOi.
Pacuér orHOLICHMI
[TapannenvHas
MPOEKIN,
MIPUMEHEHHUE IS
MIOCTPOEHUS
CeueHui Kyoa u
napajuiesenunesa.
CgoiicTBa
napajuiesienuneaa
U IPU3MBI

34

[TapamiensHbIe
IUIOCKOCTH.
[Ipu3naku
napajuieIbHOCTH
JIBYX IIJIOCKOCTEM

35

36

Teopema o
MapajuieTbHOCTH U
€IMHCTBEHHOCTHU
IUIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MIPUHAJISKALLY IO
JTAHHOM INIOCKOCTU
M CJIEICTBHUS U3 HEE

CBoiicTBa
napajuieIbHbIX
ILIOCKOCTEH: 0
napajuieIbHOCTH
MIPSIMBIX
nepecevyeHus mpu
MePECEUCHUH IBYX
napajuieIbHbIX
MIOCKOCTEH
TpeTben




37

CsoiicTBa
napajieIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX
MEXIY
napajuieIbHbBIMU
IUIOCKOCTSIMH; O
repeceueH
IIPSIMOM C IBYMsI
napajuieIbHbBIMU
IUIOCKOCTSIMH

38

[ToBTOpEHME:
teopema [Tudaropa
Ha IUIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPUSI
MPSIMOYTOJILHOTO
TPEYroabHUKA

40

41

42

43

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJulesenunena

Boruncnenue s
OTpPE3KOB B KyOe u
IPSIMOYTOJIBHOM
napajuleIenuIe1e
IlepnenukynaspHO
CTb IIPSIMOM U
IIJIOCKOCTH.
IIpusnax
MEPIEHIUKYIISIPHOC
TH NIPSMOU U
IJIOCKOCTH
[lepnenukynspHO
CTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIISIPHOC
TH NIPSMOU U
IIJIOCKOCTH

44

Teopema o
CYILIECTBOBAHUHU U
€IMHCTBEHHOCTH




IIPSIMOM,
MPOXOIAIIEH uepe3
TOYKY
MIPOCTPAHCTBA U
MEePIEHIUKYISPHON
K IUIOCKOCTH

45

IImockoctu n
MIEPIEHIUKYIIIPHBI
€ UM TIPSIMBIC B
MHOT'OTPaHHUKAX

46

IImockoctu n
MIEPIEHIUKYIIIPHBI
¢ UM HpHMI)Ie B
MHOT'OTPaHHUKAX

47

[lepnenaukymnsap u
HAaKJIOHHAs.
[TocTpoenne
MEPIEHIUKYIISIPA
U3 TOYKH Ha
IPSIMYIO

48

[lepnenaukymnsap u
HAaKJIOHHAs.
[TocTpoenne
NIEPIIEHIUKYJISIpa
13 TOYKH Ha
PSIMYIO

49

Teopema o Tpéx
HEePICHIUKYIIIPax
(mpsimast u
oOpatHas)

50

Teopema o Tpéx
MePIIeHANKYIIIpax
(npsimast u
oOpartHas)

51

Yron mexny
CKPEILMBAIOIINMUC
S IPSIMBIMH

52

ITouck
MePIEHIUK YIS PHBI
X TIPSIMBIX C
IIOMOIIILIO
MEePIEeHANKYIISIPHBI
X MJIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHHE




54

55

56

ITocTpoenue
CeueHMi Kyoa,
MIPU3MBI,
MpaBUILHON
MIUPaMHUJIBI C
MTOMOLIBIO
OpPTOTOHAJIBLHOMI
MPOEKLIUU
[Toctpoenue
CeYeHHH KyOa,
MIPU3MBI,
MpaBUILHON
MIUPaAMUIBI C
TTOMOIIIBIO
OpPTOTOHAJILHOMN
MPOCKIIUU
Cummertpus B
MIPOCTPAHCTBE
OTHOCUTEIIEHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpPUH B
MHOT'OTPaHHUKAX

57

[Ipu3nak
MEPIEHIUKYIISIPHOC
TH NIPSMOU U
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUU

58

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrostauii
OT TOYKH 110
IIJIOCKOCTH

59

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrostauii
OT TOYKH 110
IIJIOCKOCTH

60

Crnioco0sl OMyCTUTh
MePIIECHIUKYIISPHI:
CUMMETpHS, CIIBUT
TOYKHU TIO
napajuIeIbHON
IpsAMOI




61

CaBur 110
HelapauleIbHON
IIPSIMOH,
U3MEHEHUE
paccTosHu

62

KontposbHas
pabota "B3aumHoe
pacrosoxeHue
MPSIMBIX U
IIJIOCKOCTEN B
npoctpaHcrtae"

63

64

65

66

67

68

IToBTOpEHuUE: yroiu
MEXIY IPSAMBIMU
HAa IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTrOJIbHUKE,
TeOpeMa KOCMHYCOB

IToBTOpeHnue: yroiu
MEXTY
CKPELIMBAIOILUMUC
s IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTrpuueckue
METO/IbI
BBIYHCIICHUS yIJIa
MEXy TIPSMbBIMU B
MHOTOTpaHHUKAX
JIByrpaHHBIN yTOJI.
CaoiicTBO
JIMHENHBIX YITIOB
JBYTPaHHOI'O yria
[lepneHauKyIsApHBI
€ IIOCKOCTH.
CBolicTBa B3aMMHO
NIEPIEHIUKYIISIPHBI
X IUIOCKOCTEH
IIpusnax
MEPIEHIUKYIISIPHOC
TH IUIOCKOCTEI;
Teopema O MpsIMOH
IIEpECEUEHUS IBYX
IJIOCKOCTEN
NIEPIECHIUKYIISIPHBI




X TpeTbeu
IIJIOCKOCTH

69

[IpsimoyronbHbIN
napasuiesienumnesn;
KyO; U3MepeHus,
CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesienuneaa

70

Teopema o
JHaroHaIu
MPSIMOYTOJILHOTO
rapasuiesenure1a
M CIICACTBUE U3 HEE

71

CrepeoMeTpuuecKku
€ W MPUKJIa/THBIE
3a/1auu, CBA3aHHBIC
CO B3aMMHBIM
pacroioKEeHUEM
MPSIMBIX U
TJIOCKOCTH

72

73

[ToBTOpEHME:
CKPEILIHMBAOIINECS
NpsAMBbIE,
rapajiebHbIE
IUIOCKOCTH B
CTaHIapTHBIX
MHOT'OI'paHHUKaX
[Tapa
MapaJieabHbIX
IUIOCKOCTEH Ha
CKPEILIMBAOIINXCS
MPSIMBIX,
pacCTOIHUE MEKTY
CKPEIIHMBAIOIINMUC
sl IPSIMBIMU B
MPOCTHIX
CUTYyaLHAX

74

Paccrosaue ot
TOYKH JIO
IUIOCKOCTH,
paccTostHUE OT
IPsIMOH 10
IUIOCKOCTH

75

Brruncienue
pacCTOSHUN MEXKIY




CKpEUIMBAIOIIUMHUC
sl IPSMBIMU C
IIOMOUIBIO
MEePIEHIUKYISIPHON
IIJIOCKOCTH

76

77

78

79

TpéxrpanHblii
yIoJ1, HEpaBeHCTBA
JUIS TPEXTPAaHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB JJIs1
TPEXIPAHHOTIO yIJIa

OEeMEHTHBI
chepuyeckoin
TCOMETPHUU:
reoIe3MUECKUE
JIMHHUU Ha 3emiie

KonTposnbhas
pabota "Yrisl 1
paccrosaHus"

Cucremaru3anus
3HAHUH
"MHOrorpaHHuK u
€ro AJICMEHTHI"

80

[Tupamuga. Buabl
MIAPAMU/L.
[IpaBunbHas
nupamuia

81

[Ipusma. [Ipsamas u
HAaKJIOHHAas
MIPU3MBL.
[IpaBunbHas
npusma

82

[Ipssmoit
napajuleNIenunesn,
MIPSAMOYTOJIbHBIN
napajuleJenumnesn,
KyO

83

Brimykiieie
MHOT'OTPaHHHKH.
Teopema Ditniepa

84

Brinykibie
MHOTOTPaHHUKH.




Teopema Ditnepa.
IIpaBunbHbIE U
I10JIyIPaBUJIbHBIE
MHOTOTpaHHUKHU

85

86

87

KontposbHas
pabora
"MHororpaHHuku"

[TonsiTue BexTOpa
Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

Cymma BEKTOpOB

88

89

Pa3Hocth BEeKTOpOB

[IpaBuio
napajuiesenumena

90

YMHOXEHUE
BEKTOpa Ha YUCJIO

91

Pasznoxenne
BEKTOpa 1o 6aszucy
TpEX BEKTOPOB, HE
JIeXKaIIKUX B OAHOU
IIJIOCKOCTH

92

93

94

CkansipHoe
MIPOU3BEICHNE

Beruucnenue yria
MEXIYy BEKTOpPaMHU
B IIPOCTPAHCTBE
[Ipocreiimme
3a/1a4u ¢
BEKTOPAMHU

95

[Ipocreiimme
3a/1a44 ¢
BEKTOPaMH

96

97

98

[Ipocreitmme
3a/1a44 ¢
BEKTOPaMH

IIpocreiimue
3a/1a4M ¢
BEKTOpaMH
O06o01enue u

cUCTEMAaTH3aUI
3HAHUN

99

O06001IeHne 1
CUCTEMATH3ALHA
3HAHUN




HNrorosas

100 = xoHTpoOIbHas 1
paborta
HtoroBas
101 = xoHTpoONbHAs 1
pabora
O6o06mmenue u
102 CUCTEMAaTH3ALHA 1
3HaHUHI
OBIIEE KOJIMYECTBO
YACOB I1O 102

ITPOTPAMME




11 KJTACC

Ne
n/
n

Tema ypoka

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
npocTpascTse”

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHME TEMBI
"Bpruncnenue
yrila Mexay
BEKTOpaMH B
npocTpaHcTBe"

IToBTOpEHME TEMBI
"VYpaBHeHHE
IPSAMOH,
IIPOXOAAILEH
yepes3 1Be TOYKU"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
yYpaBHEHHE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

Bexkropnoe
[IPOU3BEICHUE

KoaunuyecTBO 4acoB

Bcer = KoHTpoJubH

0 ble padoThI

IIpakTHyeck
ue padoThbl

Jara
H3Y4YeHH
|

DJIEeKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

JInaelHbIe
HEpPABEHCTBA,
JIMHEHHOE
MPOrPaMMUPOBaH
ne




JInHelnbIe
HEpPABEHCTBA,
JIMHEITHOE
MPOrpaMMHUPOBaH
ne

10

Amnanuruyeckue
METO/IbI pacuéTa
yriia Mexay
MIPSIMBIMH B
MHOTOT'PaHHHKAX

11

Amnanuruyeckue
METO/IbI pacyéTa
yriia MexIy
IJIOCKOCTSIMU B
MHOTOI'PaHHHKAX

12

dopmyna
paccTosiHUA OT
TOYKH J10
IIJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue
paccTosiHUM OT
TOYKH JI0
MJIOCKOCTH B KyOe

14

Haxoxnenue
paccTOSIHUN OT
TOYKH 10
IIJIOCKOCTH B
[IPaBUIILHON
nupamMuae

15

Kontponbnas
paborta

" AHaTUTHYECKAS
reoMeTpust”

16

Ceuenust
MHOTOTPaHHHUKOB:
CTaH/IapTHBIC
MHOTOTPaHHUKHU

17

18

Ceuenns
MHOTOTPaHHHUKOB:
METOJI CJIEOB

Ceuenus
MHOTOTPaHHHUKOB:
CTaHIapTHBIC
IIJIOCKOCTH,




[epECECUCHUS
HpSIMI:IX )41
IJIOCKOCTEN

19

[TapannensHbie
psiMbIE U
IUIOCKOCTH:
napajulejbHbIe
CceUYeHUs

20

[TapannensHbie
npsiMbIE U
MJIOCKOCTH:
pacuér
OTHOUIEHUI

21

[TapannensHbie
MpsIMbIC U
IIJIOCKOCTH: YIJIBI
MEKY
CKpPEIIMBAKOUIUMHU
Csl IPSAIMBIMU

22

23

24

25

[IepnienquKkyssipH
b€ MPSAMBIC U
IUIOCKOCTH:
CTaHJapTHBIC
napsl
NepHeHAUKYISIPH
BIX INIOCKOCTEH U
MPSIMBIX,
CUMMETPUU
MHOTOT'PAaHHUKOB
[lepnenaukymnsipH
b€ MPSAMbIE U
INIOCKOCTH:
Teopema o Tpex
MePIEHANKYIISIPax
[lepnenqukynsipa
b€ MpSAMbIE U
INIOCKOCTH:
BBIUMCJICHHS JUIUH
B
MHOTOTPaHHHUKAX

IToBTOpeHue:

IO AN
MHOT'OYTOJIbHUKOB
, opMyIIBI JTsT

i (ENGZR




COO0paxKeHMs
moa00ust

26

[ToBTOpEHME:!
o
MHOTOYTOJILHUKOB
, bopmyner s
TUIOIIAACH,
COOOpakeHH s
nmonoous

27

IToBTOpeHue:
TUTOIIAH
MHOTOYTOJILHUKOB
, bopmyiter muist
IUIOIIAJICH,
COOOpaKeHHS
nmonoous

28

29

Inomanu
CEUYEHUI
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
moaoous
IImomann
CEYEHUU
MHOTOTPaHHUKOB:
TJIOIIAN
MMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKeHUs
noxoous

30

31

KoHTtponbHas
paborta
"[ToBTOpEHMeE:
MHOT'OTpaHHUKH,
CEUEHUs
MHOTOTPaHHHUKOB"

O0BeM Tena.
O0BeM
PSIMOYTOJIBHOTO
napajuieNienumne1a




32

3amaun 006

yABOCHUU Ky0a, 0
KBaJIpaType Kyoa;
O TPUCEKIINH yTJia

33

CrepeomeTrpuueck
ue 3a/1a4u,
CBA3AaHHBIC C
00BEMOM
pSIMOYTOJIBHOTO
napaJuleenumneaa

34

35

[Ipuxitagueie
3a/1a4u,
CBSI3aHHBIE C
BBIUNCIICHUEM
00Béma
IIPSIMOYTOJIBHOTO
napajuiejenumnena

O06béM npsiMoit
HPU3MBI

36

Crepeomerpuueck
e 3a/1a4H,
CBA3aHHBIC C
BBIYUCIICHUEM
00BEMOB MpsIMOH
TPU3MBI

37

[Ipukiiagubie
3ajauu,
CBSI3aHHBIE C
00BEMOM NpsIMOH
IIPU3MBI

38

39

Brruncienue
00BEMOB TeI ¢
TTOMOIIIHIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
HaKJIOHHOM
MIPU3MBI

Brruncienue
00BEMOB TeTI ¢
TTOMOIIBIO
ONPEAEIEHHOTO
uHTerpana. OobéM
MTAPaMU/IBI

40

®opmyna 06bpEéMa
nupaMubl.




OTtHolIeHHE
00BEMOB MUPaAMUJ
¢ 00LIUM yTIIOM

41

®dopmyna o0bEMa
MUPAMHU/IBI.
OtHomieHue
00bEMOB MUPAMHU/T
¢ 00LIUM yTIIOM

42

CrepeomMeTpryeck
ue 3aJlauu,
CBSI3aHHBIE C
00bEMaMu
HaKJIOHHOM
MIPU3MBI

43

CrepeomeTrpuueck
ue 3a/1a4y,
CBSI3aHHBIE C
o0BEMamMu
HpaMUIBI

44

[Ipukitagubie
3aJa4y 10 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

46

47

[Ipukiagubie
3a/1a4H 10 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
MTUPAMU/TBI

IIpumeneHne
00BEMOB.
Brruucnenue
paccTostHUs 110
IUIOCKOCTH

KonTtponbnas
pabota "O0béM
MHOrOTrpaHHHKa"

48

[umuaapuyeckas
MMOBEPXHOCTb,
oOpa3yroniue
HWJIMHIPUYECKON
MOBEPXHOCTHU




49

Hunusap.
IIpssmoit xpyroBou
HUAJTUHAP.
IImomrane
MMOBEPXHOCTHU
HWIMHpA

50

51

52

53

54

55

Konunueckas
MOBEPXHOCTb,
obOpasyroiue
KOHUYECKOU
MOBEPXHOCTH.
Konyc
CeueHue KoHyca
IUIOCKOCTBIO,
napasiebHON
TUIOCKOCTH
OCHOBaHUS

Y ceuéHHbIi
KOHYC.
N3o0pakeHue
KOHYCOB 1
YCEUYEHHBIX
KOHYCOB
ITnomans
OOKOBOM
ITIOBEPXHOCTHU U
MOJTHOM
MMOBEPXHOCTH
KOHYyCa
ITnomans
OOKOBOM
ITOBEPXHOCTHU U
ITOJTHOM
MTOBEPXHOCTH
KOHYyCa

CrepeomMeTrpuueck
ue 3a/1a4d Ha
JI0Ka3aTeIbCTBO
BBIYHMCJICHUE,
MIOCTPOCHHEM
CEeYeHU I
OWIMHIpa, KOHyca

56

CrepeomeTpuyeck
ue 3a7aud Ha
JI0KAa3aTeNbCTBO U




BBIYUCICHUC,
MIOCTPOEHUEM
CCUeHUM
HWIMHPA, KOHYyCa

57

[Ipuxitagueie
3a/1a4u,
CBSI3aHHBIE C
LUJIUHAPOM

58

59

[Ipuknagneie
3aJ1a4H,
CBSI3aHHBIE C
HATUHAPOM

Cdepa u map

60

61

[Iepeceuenue
chepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa u
chepnl
IJIOCKOCTBIO. Buy
U U300pakeHue
niapa
Ilepeceuenue
cdepsl U 1mapa ¢
MJIOCKOCTBIO.
Kacanue mapa n
cdepsl
IIOCKOCTHIO0. Bry
U n300pakeHue
nrapa

62

YpaBHeHue
cthepsl. [Tnomanp
cthepsl u eé
yacTeu

63

64

Cummetpust
chepsl 1 mapa
CrepeomeTrpuueck
ve 3a7Ja4M Ha
JI0Ka3aTelIbCTBO U
BBIYHCJICHHE,
CBSI3aHHBIE CO
chepoit u mapom,
MOCTPOEHUEM UX
ceucHU
IJIOCKOCTBIO




65

66

67

68

69

70

71

CrepeomMeTrpuueck
ue 3a/1a4d Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE,
CBsI3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHUEM X
CE4YCHUN
IUIOCKOCTBIO

[Ipuknagneie
3aJ1a4H,
CBSI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHUE:
OKPY’KHOCTb Ha
IUIOCKOCTH,
BBIUMCIICHHS B
OKPY>KHOCTH,
CTaHJapTHbHIC
o 00us

Paznuunsie
KOMOWHAIINY TE
BpallleHUs U
MHOTOTPaHHUKOB

3agauu 1o TeMe
"Tenan
MOBEPXHOCTHU
BparnieHus"
3agauu 1o TeMe
"Tenan
MOBEPXHOCTHU
BpanieHus"
KoHnTtponbHas
pabota "Tena u
MOBEPXHOCTHU
BpanieHus"

72

O0BEM TIUIMHpA.
Teopema 06
00BEME IPSMOTO
LITHH]pA

73

Brmruancienue
00BEMOB TeJI ¢
ITOMOIIILIO
ONPEAETEHHOTO




uHTerpana. OobéM
KOHYCa

74

75

IImomaan
OOKOBOH U
MTOJTHOM
MOBEPXHOCTHU
KOHyca

CrepeomMeTpuyecK
ue 3aj7auu,
CBsI3aHHBIC C
BBIYNCIICHUEM
00BbEMOB
OWIMH]pa, KOHyca

76

[Tpuknagueie
3aJa4y 10 TEME
"O0BEMEI 1
IUIOIIAH
MMOBEPXHOCTEN

TCJI

77

O0bém mapa u
IapOBOTO
cexropa. Teopema
00 00bEMe mapa.
[Tnomane chepsl.
Crepeomerpuueck
ue 3aJ1auy,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa U
IIapOBOTO CEKTOpa

78

IIpuknagHeie
3aJIa4d 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM 11apa u
TUTOMIA/IBIO
cdepsl.
CooTHoteHus
MEXTY
IUIOUIAIIMH
MMOBEPXHOCTEU U
o0BEMamMu
MOTOOHBIX TEN




79

ITomo6HEbIe TeIa B
MIPOCTPAHCTBE.
N3menenue
00béMa rpu
moxoouu.
CrepeomMeTpryecK
W€ 3aJ]a4H,
CBSI3aHHBIC C
BBIUKCIICHUCM
00BEMOB TElI U
ILIOIIACH
MMOBEPXHOCTEN

80

Kontponbnas
pabora "Ilnomanu
IIOBEPXHOCTU U
00BEMBI KPYTJIIBIX

Tex"

81

JBrxeHus
MPOCTPAHCTBA.
OtobpaxxeHus.
JBrxeHus u
paBeHCTBO (uUryp.
OO6u1me cBoiicTBa
JBUOKEHUU

82

83

84

85

Bunasl nBmkeHnii:
napasuiebHbIA
nepeHoc,
[EHTpaIbHas
CUMMETpHS,
3epKajbHas
CUMMETpHS,
MIOBOPOT BOKPYT
PAMO
[Ipeo6pazoBanus
nopo6us. [Ipsmas
u cepa Diinepa
I'eomerpuueckue
3a/1a4 Ha
IpUMEHEeHHE
JIBUKCHHUS
KoHnTtponbHas
pabota "BekTopsl
B IIpoCTpaHcTBe"

86

O0o0maroree
noBtropenue 11




87

MOHSITUN U
METO/IOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMaTU3alHs
3HAHUM:
"[TapannenbHOCTh
MPSIMBIX |
IJIOCKOCTEN B
npocTtpaHcTae”

O0o0maroree
noBtropenue 11
TTOHSTUMN U
METOJ/IOB Kypca
reomerpun 10-11
KJIACCOB,
cHUCTEeMaTH3aIus
3HaHui: "BekTopsl
B MpocTpaHcTBe"

88

89

Ob6o0maroree
noBTopenue 11
MOHATUHN U
METO/I0B Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTH3anus
3HaHM: "BekTopbl
B IIpocTpaHcTBe"

Ob6o6maroree
noBTopenue 11
TTOHSATHUM U
METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CHUCTEMaTH3aITus
3HaHuii: "O0beM
MHOTOTpaHHHKaA"

90

O06o0maroree
noBtopenue 11
MTOHSATHM U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3aIus
3HaHui: "O0bemM
MHOTOTpaHHUKA"




91

Ob6o6maromee
noBTopenue 11
MOHSITUMN U
METOJIOB Kypca
reometpun 10-11
KJIACCOB,
CUCTeMaTU3aIHs
3HaHMI:
"Tlnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

Tex"

92

93

94

95

Oo6oOmaroree
noBTopenue 11
TTOHATHH U
METOJ/IOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTH3aLlH
3HAHWI:
"ITmomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

Tex"

Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas
KOHTPOJIbHAS
pabora

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
3HAaHUMN

96

Hcropus pa3Butns
CTEPEOMETPUN KAK
HayKHU U €€ pojb B
pa3BUTHN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKHU U €€ pojb B




pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

98

99

Hcropus pazsurus
CTEPEOMETPUU KaK
HayKHU U €€ pojb B
pa3BUTUN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1

HcTopus pa3BuTHs
CTEPEOMETPUN KAK
HayKH U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI1

100

Uctopus pazsutus
CTEPEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT UM

101

102

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKHU U e€ pojb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KAK
HayKHU U €€ pojb B
pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102






YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Maremaruka. ['eometpus; yrayonennoe ooyuenue.10 kinace. Mepsmsak AT,
Homuposckuii [I.A., ITonsikoB B.M., nmox penakiueit [Togonbsckoro B.E. O6miectBo ¢
OrpaHU4eHHON O0TBETCTBEHHOCThIO «M3marensckuil nentp BEHTAHA-T'PA®y;
AxkimmonepHoe o6uiectBo «M3marensctBo [IpocBemienne»

2. Maremaruka. ['eometpust; yriayonenHoe ooydenue.11l kimacc. Mep3msik AT,
Homuposckuii [[.A., ITonsikoB B.M., nox penakiueit [Togonsckoro B.E. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO «M3marenbckuii neHtp BEHTAHA-I'PA®Dy;

AxnunonepHoe odiectBo «M3aatenscTBo [Ipocseiiennes
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